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About the case study

This case study of placdased
stewardship education (PBSE) at Au
GresSims Elementary School is one

of 11 case studies developed by staff
of the Great Lakes Stewardship

I nitiative (GLSI),
nine regional hubs, and the

educators whose work is featured in
the study.

The case studies focus on PBSE
efforts during the 2014615 school
year. At most of the sites featured in
these studies, the PBSE approach
has been developed over the course
of several years.

Each school featured in a case study
works with the GLSI through a
regional hub. Hubs provide
professional development for
educators, help schools connect and
partner with communitybased
organizations, and provide funding
and other PBSE supports with an
environmental stewardship
emphasis.
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Conventions in this document

As you read this study, you will see special icons in the text.

This icon marks a teaching tool, resource,
or product that you can access and
download from the case study.

This icon marks a connection between the

wor k being described and the GLSI s
Guiding Principles for Plackased

Stewardship Education, developed by GLSI

centr al and hub staff to describe t
vision for exemplary placéased

stewardship education. Certain aspects of

each case study illustrate how one or more

of the principles can be enacted in

classrooms and communities.
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Quick Summary




Elementary students studied a local river and collected, analyzed, and shared data

The Au Gres River, which runs within a

half mile of the Au GresSims Elementary
School, is part of the Saginaw Bay
Watershed, which drains into Lake Huron.
Au Gres students launched an ambitious
study to | earn about
guality and increase
awareness of its importance to their
community.

Fourth and fifth grade students
investigated biotic (living) and abiotic (non
living) indicators at several sites on the
river.

Students analyzed and interpreted the
data they collected and also shared it
through Great Lakes FieldScope, a web
based mapping, analysis, and
collaboration tool that engages
volunteerdiin this case, studentsias
citizen scientists.
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Community Context




Context is essential in placebased stewardship education

There is perhaps no more distinctive characteristic of PBSE PBSE relies on pladgincluding lands and waters, people and
than its treatment of place as the context for learning. organizations, history, and culturigas a starting point for

teaching and learning. Reading about rainforests or deserts
Our sense of place does not exist in only one geography, and it may be interesting, but environmental learning grounded in
changes as we age. When we are very young, we may studentsé home communities bui
experience our strongest sense of place in our homes, community attachment and placebased knowledge.
neighborhoods, and favorite places for play. As we grow, we
begin to understand that we are members of other That foundation for Au Gres youth includes Lake Huron, the
communities, todia school community, a city or town, a vast freshwater wetlands of Saginaw Bay, and local rivers,

watershed, a state, or a bioregion such as the Great Lakes. forests, and farmland.



Au Gres has many natural resources and a strong connection to the Great Lakes.
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Au Gres is a small, rural community of about 800 people that
is situated on the Sunrise Side Coastal Highway. This road
traces Lake Hur on &tmvelsdbyvisiéofs.i n e

Ecotourism plays an important role in AG r eesodomy. The
region offers recreational opportunities yeaound, from
fishing and golf to snowmobiling and crossountry skiing.

*AU GRES

1
g “é ; Above: Au Gres is situated at the

)

north edge of Saginaw Bay on Lake
Huron. Left: Caption.

Boating is especially popular; thé o w anfesities include
four marinas and a port of refuge.

and is well
The Au Gres River, which runs through the town, connects

residents and visitors alike to the beauty and resources of
nearby Saginaw Bay and Lake Huron.
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The Saginaw Bay watershed is an
important focus of The Nature .
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The Saginaw Bay watershed
Map: The Nature Conservancy

Thousands of birds gather during migration at the Fish Point State Wildlife Area on Saginaw Bay
Photo: State of Michigan

At the heart of Lake Huron lies Saginaw Bay. Often referred to According to The Nature Conservancy, one of the greatest
as 0The Chesapeake of the Mi dwéehseatstdthidwatershediissexcesh ratridnta and sedinhent that
continuous system of freshwater coastal wetlands in the United enter rivers and lakes because of poor land use practices.
States.

Lake Huron is a valuable asset
The Saginaw Bay watershed i s Micanmungiesnnglsding A Gigse Bytsurface drea (23,000
encompasses 5.5 million acres and 22 counties. About 45 square miles), it is the second largest Great Lake attide third

percent of the watershed®os | an dargestfreshwateslakaiirstieedvoridor agr i cul tur e

| 10
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Lessons and Activities




PBSE adapits to fit different students, curricula, and communities

A long list of factors affect the design of PBSE projects in a A Access to transportation and funding

given teaching and learning context: _
A Climate and weather

AStudentsé ages/ grades/readiness

AuGresSi ms EIl ementary School stud
AStudentsd interests and questktixpesi ences reflected their par
curriculum and learning goals, and the unique opportunities
A Community stewardship needs and opportunities presented by community partners.

A State and local curricular expectations

A Participating community partners and their interests,
needs, and assets

LESSONS AND ACTIVITIES



Learning about their place
helped young people care abou
their place

The 50 fourth and fifth grade students who
investigated the Au Gres River were some of the
youngest residents of the Saginaw Bay watershed.
But they were eager to get their feet wet in order to
make some important contributions to their
environment and their community.

The students studied the east and west branches

of the river, learning about natural history, aquatic
biology, and the impacts of human activity. One
such impact, channelization (the straightening of a
river), often increases the rate of erosion and the
sediment load in rivers and streams and ultimately
decreases biodiversity. Increased sediment load in
waterways causes major problems in the Saginaw
Bay watershed, of which the Au Gres River is a part.

Students measure the depth of the Au Gres River at specific points
along its course.

u Gres fifth grade student

| 13
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The study of two branches of the Au Gres River occurred in parallel fdiourth - and

fifth - grade students

East branch of the Au Gres
River

Students monitor water quality
at Vaughn Creek, one of the
headwaters of the East Branch
of the Au Gres River and an
agricultural site on the river

FOURTH GRADE

FIFTH GRADE

West branch of the Au Gres
River

Students monitor water quality
at Sage Lake, one of the
headwaters of the West Branch
of the Au Gres River and an
agricultural site on the river

Making data meaningful

Students review, interpret, and
analyze data using National
Geographicos
FieldScope

Great

Making data meaningful

Students review, interpret, and
analyze data using National
Geographicos
FieldScope

Great

East branch of the Au Gres
River

Students revisit the same sites
from the fall to better
undexskaedseasonal changes
in the river and the watershed;
students share findings

West branch of the Au Gres
River

Students revisit the same sites
from the fall to better
undexskaedschanges in the
river and the watershed;
students share findings



Great Lakes scientists helped
students learn to identify

macroinvertebrates

Before conducting their river project, Au
GresSims students connected with Great
Lakes scientists. Scientists brought river
samples into the classroom, and students

learned to use a dichotomous key to
identify macroinvertebratesthat live in
streams. This helped ensure accurate
identification of these species during the

studentsd study.of the

Several federal agencies have a strong

presence in northeastern lower Michigan. - | Ay
Thelargest city in the region, Alpena, is .
home to the Thunder Bay National Marine [

Sanctuary, which operates the Great Lakes ‘ e S

Maritime Heritage Center. The U.S. Fish and
Wildlife Service has a regional office in the
area, as do the Michigan Department of
Natur al Resources?®d
Divisions; the Fisheries Division also
operates a specialized Great Lakes
Fisheries Research Station here. By
working alongside scientists before or
during their stewardship projects, students
can be exposed to career opportunities.

Top: A
macroinvertebrates native
A student works with a

dichotomous key to identify
macroinvertebrates.

LESSONS AND ACTIVITIES

student 0s
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Prior to the studentsd arrival , t ea cfootsediondklongtre Ad Greds Rieetugjsa an d
transect line with meter increments. The transects helped organize sampling by teams of students and also allowed students to
create a depth profile of the river.

LESSONS AND ACTIVITIES



Students took on new roles at the river

Hands-on, purposefullearning helped
develop leaders and environmental

stewardswhoseefforts madea difference.

Students developed leadership skills through
their investigation of the river. They worked in
teams, with each team selecting its own captain
who determined roles for other team members.
Students recorded data about the riparian zone
and various water quality parameters, and also
collected samples of living and notliving
indicators of water quality. They worked
together to ensure that the information they
gathered was reliable and accurate

AAOOAAU A1l O1 OO
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right down to work. When you record
this kind of information on a recording
sheet you have to have the correct
data8 6

? Au Gres-Sims Elementary fifth -grade
student

LESSONS AND ACTIVITIES

Left: Using a homemade depth detector,
this student is measuring river depth across
the width of the river while recording the
size and type of river bottom substrate.
Above: Using a standard form, the leader of
a student group records data on
macroinvertebrates, river water chemistry,
and physical attributes, while her
classmates perform other tests in the
background.



Place based stewardship education
provided opportunities to integrate
teaching and learning across several
subject areas

Students became water resource experts as they worked in the
river. Teams measured physical parameters of the river,
including its width, depth, type of river bottom, and flow rate.
Applying chemistry, they tested samples from various stretches
of the river to determine levels of ammonia, nitrate, and
dissolved oxygen in the water.

Students surveyed and counted aquatic macroinvertebrates. By
analyzing these data, they gof
and ecology.

Applying math, they used their counts of organisms as

biological indicators in calculating a water quality index that

was then compared to an index based on results of their water
chemistry tests.Theseactivities, in combination, connected to

a variety of classroom learning goals and gave students a well
rounded picture of the riverd

Au Gres students make their way upriver while sampling.

LESSONS AND ACTIVITIES



Students were assessed, in part, on the basis of written reports

In addition to enteringtheir data into a citizen
science web site, students developed
summative reports of theifindings. Written
reports offerstudents the opportunityto
interpret their data and link their classroom
learning to the community. Through written
reports, students are also offered the
opportunity to integrateEnglish Language Arts,
mathematics,and science.

Ma \[F Y Lar‘\!ae

Drawing assignments help develop observation
skills.

A student records data.

Guiding Principle 3b: Teach students to draw on
@ multiple disciplines and ways of knowing as they consider
v and take action on local stewardshimeeds.

LESSONS AND ACTIVITIES
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Students shared the results of their research with others in their community

AuGresSims fourth and fifth grade students made

others in their community aware of their research

efforts and results. They presented a summary

report to the City Council, which highlighted the

importance of water quality and its contribution to

ecotourism in the region. They described their river

investigation, including the methods they used to

analyze the riveros water qua

AuGresSims students also participated in the
Northeast Michigan Youth Watershed Summit,
where they described their stewardship project and
its results to the public and to fellow students from
other schools who had also completed projects.

These events expanded student
experience in public speaking and helped them

appreciate the value of their research to the

community.

Two Au Gres students present their research at the Northeast Michigan
Youth Watershed Summit.

LINK: SEE STUDENTS' SUMMARY ON THE
HEALTH OF VAUGHN CREEK, AS @)
PRESENTED TO CITY COUNCIL WA

Guiding Principle 10:Supportand enable the visible,

i AATET c&E£OI DAOOEAEDPAOGEITT 1T & O
public discourse.

| 20
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https://drive.google.com/open?id=0By7MYyj4yIZYTjg4azlPbmYtdUU

OPBE has b e e-make fordus. Wé reave baert able to leverage all of
our great and abundant resources here within the Saginaw Bay Watershed in
order to provide enriching and applicable education experiences for students of

AuGresSims. 0O

N Jeffrey Collier, Superintendent dhe AuGresSims School District
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PBSE builds relationships that support teachers

Relationships are an important part of most PBSE efforts.
Teachers can work in grade level, multidisciplinary teams on
a common PBSE effort, or on teams that span grades or even
schools. This does not mean that a single teacher cannot
implement PBSE, just that the benefits are often greater
when they can work with deam.

Teachersalso form partnerships with community members
who have environmental expertise or resources to share, or
an ongoing community or environmental project that would
benefit from the involvement of students.

TEAM AND PLANNING

Over the years that the GLSI has been operating, many
teachers have said that they particularly value this
opportunity to collaborate with other teachers and experts in
the community.

The benefits of teacher collaboration are supported by
research likeThe Missing Link in School Reforpfrom the
Stanford Social Innovation Review.

LINK THE MISSING LINK IN SCHOOL REFORM



http://ssir.org/articles/entry/the_missing_link_in_school_reform
http://ssir.org/articles/entry/the_missing_link_in_school_reform

Many people and organizations contributed to AuGresSims%| Al ATRBBEOU G O
efforts

PBSE relies on strong scho@ommunity
partnerships, and helps develofnem.

Community connections were essential to the success

of this placebased river investigation. Michael Fields,

the teacher who led this effort, has been a part of the

Au Gres community for 25 years. His history in the

area helped pave the way for local partners to avidly
support the studentsd project.

Local partners who contributed equipment and
materials, data,staff expertise, or access to facilities
or funding included the U.S. Fish and Wildlife Service,
Michigan Sea Grant, Huron Pines and its AmeriCorps
program, NOAA BVET program, Saginaw Bay

NATIONAL MARINE
SANCTUARIES

THUNDER BAY

Watershed Initiative Network, Saginaw Chippewa

Indian Tribe of Michigan, andMSUExtension 4H

Youth Programs. These organizations were interested

in the studentsd research because it .
own missions to educate the public and protect the MICHIGAN STATE ‘ EXtenSIOn

areaods natur al resources and the GregUNIVERSITY

This project was also enthusiastically supported by

school administrators, teachers, parents, and

students in the AuGresSims School District. Having

both schooland community support for placdased SAGINAW BAY
education will help ensure that students in the Au Sea m“t WATERSHED
GresSims School District will have placbased INITIRTIVE

. . ! . ot NETWORK
stewardship educationexperiences throughout their Michigan
K-12 careers.

| 24
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purpose

The mission of AuGresSims School
District is to educate all students to be
caring, productive, and seHulfilled
citizens.

In the 2015-2016 school year, nearly 400 K12
students were enrolled in the district, with 68
percent of these qualifying for free or reduced
lunches. In that same period, nearly 95 percent of
the student body was white or Caucasian.

With its elementary, middle, and high schools AuGresSi ms 0 Four Focused
housed in the same building, the district can more

readily organize and facilitate placbased ] ] .
education across the grades for these students. 1. Robotics and Engineering
-ROVs UAVs, First Robotics
Watersheds and Ecosystems

- River Investigations, Water Quality Studies, Vernal Ponds

AuGresSims School District identified four key 2
pillars that are connected to both placdased )
education and STEM instruction in a spiraling

curriculum that spans all grades. In future, the 3.  Schoolyard Habitats
district hopes to similarly connect placéased - Charity Island Study, Butterfly Garden, Beach Conservation
education with other disciplines, including English 4. Meteorology
Language Arts and Social Studies. -WeatherBug, Climate Studies
Environmental Stewardship > ROVs, UAVs, & Weather Station
T . . . . Place-based Education (PBE) > Water Quality Studies
Guiding Principle 3e: PBSE informs, o Studertont mm;&mminu . Schoolyard Habitats
@ enhances, and supports school and district Site-based Experimentation > Applied Sciences & Mathematics
s : Longitudinal Studi = Practical, Handi Field Studi
[AA priorities related to curriculum and school Hmh;’_‘gm':;im!“n;;m ” c;mmunh”;a;‘;:shm o
Improvement. Multi-layered & Cross-curricular » Digital Portfolios
Extended Learning Opportunities - Capstone Experiences

| 25
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The Au Gres Sims district created a STEM Curriculum Overlay

This planning tool helps connect placéased education with schoelWide learning goals.

Grades K-2
Students will assemble and
disassemble small and large objects
while exploring the specific principles
of sink and float in relation to the
properties of objects.

Students will learn and comprehend
buoyancy and acquire wire circuitry
skills while constructing simple ROVs.

Grades 6-8
Students will solder digital circuitry
and design complex ROVs to collect
water and sediment samples, with an
introduction to the principles of flight
design and a Capstone experience.

Grades 912
Students will design sophisticated
ROVs and/or aeronautic drones for
exploration of the Saginaw Bay
Watershed and competition(s), while
mastering practical applications of the
science standards.

Grades K-2
Students WI|| explore the physical
attributes of human environmental
interactions within the Saginaw
Bay Watershed.

Students will collect, record, and
analyze Saginaw Bay Watershed data
on the Notional Geographic FieldScope
website and relate findings to the

health of the Watershed.

Grades 6-8
Students will expand their analysis of
the Saginaw Bay Watershed while
using ROVs and apply scientific
principles to determine methods of
lessening human impact.

Grades 9-12
Students will conduct sophisticated
analyses and employ scientific
principles to determine the health of
the Saginaw Bay Watershed and
provide relevant action plans for con-
tinued environmental preservation.

Grades K-2
Students wllobser\le. identify, and
investigate the basic required
resources, interconnections, and
physical traits of plants and animals

while maintaining a wildflower garden.

Grades 3.5
Students will study complex internal
structures, survival strategies, and
environmental effects through
investigation and interaction with a
wildflower garden.

Grades 6-8
Students will use the wildflower
garden to examine specialized cellular
features, specific chemical resources,
and environmental impacts on the
Saginaw Bay Watershed.

Grades 9-12
Students will comprehend the
connectivity between energy,
chemical, and biological resources as
related to the health and future
preservation of the Saginaw Bay
Watershed.

Grades K-2
Students will compare daily visual ob-
servations with WeatherBug weather
station data while investigating severe
weather, heat transfer and earth
System connections.

Students will use charts, graphs, and
maodels collected from the Weather-
Bug weather station data to demon-
strate comprehension of how weather
patterns affect regional climates.

Grades 6-8
Students will expand their
interpretation of the WeatherBug
weather station data to better forecast
both weather and climate in the
Saginaw Bay region.

Grades 9-12
Students will use longitudinal data to
predict the potential results of climate
change on the biological, economical,
and sodiological aspects of the Sagi-
naw Bay Watershed and propose solu-
tions to mitigate negative impacts.

With district and schoolide support, the AuGresSims School
District developed a STEM Curriculum Overlay that identifies
place-based education pillar strategies related to
environmental stewardship.

By listing relevant curricular connections, this document helped
ignite and organize conversations about pladgased education
and illustrates how the | eader
district and building administrators and teachers can pave the

way for powerful student learning

Principle 3d: Establish clear but flexible
learning goals that relate to robust standards
for student achievement.

LINK DOWNLOAD THEJGRESS |
CURRICULUM OVERLAY

TEAM AND PLANNING

MS6 STEM



https://drive.google.com/open?id=0By7MYyj4yIZYa3JzU0t6UzRsZFk

OTeaching tbasedbugh g
education allows students to make a
personal connection with the state
standards and environment that is

essenti al to our W ¢

i Michael Fields, lead teacher



Outreach by partners can expand awareness of PBSE well beyond the community

Through various media, the school
district, the GLSI regional hub, and
other partners celebrated the
students and their work. This
recognition helped students
recognize that the work they did
made a real difference in their
community.

The superintendent of the school
district featured placebased
education in his podcasts, which
reached not only local residents but
also fellow school administrators
across the state.

LINK:SUPERINTENDENT JEFF
COLLIER'S PODCAST ABOUT PLACE
BASED EDUCATION

LINK.:NORTHEAST MICHIGAN
GREAT LAKES STEWARDSHIP

I NI TI ATI VESGS PROJE
THE AU GRES RIVER STUDY

TEAM AND PLANNING

R MICHIGAN STATE U

EXTENSION

Students promote Lake Huron biodiversity during Charity
Island excursion

ERSITY

knowledge

Michigan State University Extension helps people improve their lives by bringing the vast

resources of MSU directly to individuals, communities and businesses.

An Gree-Sime elementary students team up with Great Lakes scientists to monitor threatened

re phragmites plant populations on Charity Island.

by Brandon Schroeder, Michigan State University Extension, Michigan
1stino, Michigan State University Extension

From its upper stretches to where the Au Gres River ) "

meets Lake Huron, elementary students from Au Gres- §—( e cut through

Sims Schools explore water quality actoss their watershed, =L e Huron and

inspiring community awareness and building partnerships. iy es of

&a&r{l Gres-Sims
‘Some of the youngst citizens within the the connected AuGres-Sims students L] S were on an
Simour, Sogin oy Wars, e Ustid lesoml oo
and BRANDON SOHI:BPE‘DER are slepping up - and getting their leelwm \n and Wildiife Service, Michigan Sea Grant, XTENSIO!
Wichigan Sea Grant hopes of making important cortributions to Huron Pines, NOAA B-WET program, Saginaw 2onan
the environment and their community. With an Bay Watershed Initiative NeMum Saginaw eaming up with
o, eiogd vlshuie oot Cogpalndn el Mg, 410 g up
COUNTY - Lake Huren is a valuable  minded stud ing i d o the ip officials, among oy dichigan State
water asset for northeast Michigan communities rivers that feed Saginaw Bay. many S o ——
= with Mfﬁwmdshmhm and 25,000 Andlh»sschoolywlhe students embarked on Th
square "r:‘I!hs. it reshwater lake projectand  exper
inthe worlc. mmylncmmgonmemcqesm the pr o ICS="N1 S i 1 e it
Aheteat it o b 0 Aun Gres-Sims School District Ne nsl(llu* Postal Patron
of ke Hoon by teacher Michael Fieis, invoves ety 50 in Au Gres, Ml 48703
is Saginaw students coordinated with rescurce experts resou
Bay. Fedby % and community partners. Lending a hand to S¢
an impressive i@ professionals, students-tumed-scientists river's tific data
Mxnﬂ ‘monitor and sludy the AuGres River from its rales. - tes (left
and upper stretches to where it eventually drains into loe ites (left)
the Saginaw Saginaw Bay. tra (right).
a-l,wmm In this first year students looked Cunm
atthree
frqrmeariy different sites j
15 percentof degth along the east
Mmhuanslm thewidhoftherier | - branchof the
land area whie recording e | - Au Gres River
LnkoHum sizeandtypeofiver | including
Vaughn
iy Creek, the
lﬁﬁshandvnklllemmay bebest Alabasier
ing, and the * Ren

TIPsefshaMwidlﬂemroesdtpendmme river's mouth. Partnerto the Au Gres-Sims Elementary Island where they began their scientists, the children docu- «

Begsmtmmmd - a unigue habitat
thet represznts the largest continuing system of
fﬁﬂw msm mlama in the ation.

Northeast Michigan Great
Lakes Stewardship Initative,

its connest ng watershed s not lost on the

‘along the East Branch of the Au Gres: Rlv«prepaﬂrg

SHM students of Au Gres-Sims School who informati
jinaw Bay. Neither s the opportuntty to wmwwfdmmsmmm mhm\e il
0 I sqogfsin :
ARG E %&ﬁﬁ% = |
% TS T B

Publications featuring PBSE at
Au Gres. Click any image to link
to the full publication.

students

embarked on a
unigue collaborative scientific
study to momitor threatened
and invasive plant species on
Charity Island as part of the
district’s project-based STEM
program in October,
Parnering with the North-
cast Michigan Great Lakes
Stewardship Initiative, includ-
ing Michigan State University
Extension, Michigan Sea
Grant, Huron Pines, Michi-
gan Matural Features Inven-
tory, and 1.5, Fish and Wild-
life Service, students and sci-
entists  boarded the Miss
Charity fsle from Brown's
Landmg Charter Services and
traversed the waves to Chanty

scientific research. mented over 200 plants during : '[_'h,

Carrying  clipboards, data
sheets, identification charts and
global  positioning  satellite
(GPS) units, the young scien-
tists were eager o begin their
mission collecting information,
The fourth graders counted,
mapped and monitored pnpula—
tions of the federally threatened
Pitcher's Thistle plant, known
to grow only in the sandy  dune
shoreling areas of the Great
Lakes and islands. Students also
collected data on Phragmutes, an
invasive plant species encroach-
ing upon and threateming this
same coastal habitat,

Under the direction of Michi-
gan Matural Features Inventory

their trip. They were trained 1o .mmL
take precautions against harm- .cmﬂ,
ing the plants while conducting §

their study. The students also ,m ize
collected seeds from adult ¥ m
plants, which will be cultivated * <dents
by the US. Fish and Wildlife & bers.
Service to support future resto- omalel
raton cfforis on the island. -nm '
Further, they esercised team- « and
work, communication, and  chair
professional responsibility dur- n
g the course of the project. § 3
Learners enjoved exploring the §
natural and historic aspects of §
the island, including the famed * T
lighthouse, before returning to "mm
school to begin  summarizing & scive |
their findings. t meel

R
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http://msue.anr.msu.edu/news/students_promote_lake_huron_biodiversity_at_charity_island_schroeder15
https://issuu.com/infonortheast/docs/june_14_the_guide_package
http://www.ags-schools.org/UserFiles/Servers/Server_36517/File/au gres/newsletter/Winter2015.pdf
http://www.ags-schools.org/UserFiles/Servers/Server_36517/Media/Podcasts/GreaterAuGresCommunityPodcast-Volume30.mp3
http://www.nemiglsi.org/projects.asp?ogt=pv&pid=70

Impacts of the Project




PBSE offers deep learning and community enhancement

One of the key principles of PBSE is that when students are Students participating in PBSE efforts supported by the U.S.
able to create tangible, meaningful benefits for the EPA grant to the Great Lakes Stewardship Initiative
community and the environment through their own efforts, participated in pre and postexperiencesurveys. Students

they benefit academicall y. No tat Au@GréesSiimeBemeantary $chooltobk thie bameé survegsn d . 6
during the 2013-14 school year, and the data here reported

This winwin quality of PBSE makes it particularly attractive includes surveys from both years unless otherwise

when resources for community and environmental specified.

enhancement are scarce, and when schools are challenged

to meet new, higher expectations for student learning. Thissection explores the benefits to the Au Gres community
and environment achieved through PBSE at Au Gi8isns

Involving students in their communities makes learning ElementarySchool, including selectedindings regarding

more relevant and engaging. Students are intrinsically student impacts.

motivated to learn when the work is interesting and

consequential.

IMPACTS



Image of Great Lakes
FieldScope data points
submitted by AuGres
Sims Elementary. The
introductory guide to
Great Lakes FieldScope is
available online.

454 f

Students contributed
their data to an
interactive website for
citizen scientists across
the Great Lakes

LINK:GREAT LAKES
FIELDSCOPE

AuGres Elementary School was the first school in the Great Lakes
region to contribute data to Great Lakes FieldScope, a web site
created by the National Geographic Society, Michigan Sea Grant,
and the U.S. Geological Survey that focuses on water resources
and encourages citizen science.

Citizen science is recognized by many as a potentially powerful
strategy to increase scientific literacy in the United StateBgnney
et al. 2009; Garbarinoand Mason 2016). By mapping their
school 6s testing sites and

IMPACTS
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AuGres-Sims 4th Grade - Meas...

1of1
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s”e
Foote frosco)
m Pend

Cocke
Dam Pond

"‘». AN INTRODUCTORY GUIDE TO

GREAT LAKES FIELDSCOPE

greatlakes.fieldscope.org

ONTARIO

4-5th Grade &
measuring
width of
Vaughn
Creek, part of
the AuGres-
Sims River
Watershed

Drains Qiba

58 |

o

students | earned about geograp
interactive maps allowed students to further explore their own and
othersdéd findings in the contex
their watershed, Lake Huron, the Great Lakes, and the world).

Great Lakes FieldScopés a digital backbone for a network of
schools and communities that conduct research, build awareness
of natural resources, and promote environmental stewardship and
Great Lakes literacy

t he dat a t her
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http://greatlakes.fieldscope.org/

3 O O A A 1-6énd gostdagerence surveys revealed growth in attitudes about the

environment

Pre to Post Change in Environmental Attitudes
Ten-ltem Scale

1 2 3 4 5
Mean Scale Score

Pre- and postsurvey results foAu GresSims Elementaryfourth- and fifth-grade students. Only
students with a matched pair of surveys are included in the analysis.

Students took surveys before and after their
water-quality monitoring work The surveys
contained multiple agreedisagree questions
that, as a group, measured key aspects of
environmental stewardship (see box, left).
Each scale ranged from one to five, with
larger values representing a stronger
stewardship position. The scale scores each

represent a studentds

to several thematically related questions.

Au GresSims dudentsd s coa thee s
environmental attitudes scale increased by

IMPACTS

0.37 between the preprogram survey and
the postprogramsurvey. The effect size of
the change was 0.57 (moderate). An effect
size is a standardized measure of change
based on the standard deviatiofian effect
size of 0.5 is a change equal to half the

standard deviation of the underlying scores.

Studentsexhibited a trivial increase in
anvienmargaésensitivity safdrivial deelise in
responsible environmental behaviors, and
no change in place attachment (data not
shown).

Scales in the surveys

Environmental sensitivity is
a feeling of care for nature and
connection to nature.

Environmental attitudes are
a set of beliefs about the
Importance of environmental
protection and conservation.

Responsible environmental
behaviors are choices (such as

turning off the water when
AOOOEET C 11TAG80
within our capacity to make,
and that are beneficial for the
environment.

Community/place

attachment includes the sense
that a place or community is A
OPAOO 1T £ I Ahd O
in the community, and that the
community is a good place to

AT OxEAO 86 | EEA
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OO0E |

In the postexperience survey73 percent of the
students agreed O0stron
statement, OBy working
| learned about things | can do to protect the
environment. 0

O4EA EEAO AOA

fact that we are surrounded by
water in Au Gres for granted. They
also understand that water is a
precious resource. Now, they
appreciate the importance of

maintaining good clean water and
how lucky we are having 20% of

OEA x1 0Ol A6G AOAOGE
AAAEUAOAOS8O

? Michael Fields

IMPACTS

By working on our stewardship project, | learned

about things | can do to protect the
environment.

Disagree very
much
7% Disagree

4

4%

Neutral
Agree very 16%
much

42%

Agree
31%

33



oltds fun, but youdre
stuff. And youdre out
youbdbre getting fresh

i n a classroom. o6

N Au GresSims fifth grader



Fourth- and fifth -gradestudents reported gains in many different professional skills

Students responding to the survey checked 4.7 skills, on average, that they felt they had developed
through stewardship work.

Working with others in a team or group _ 68%
Using tools, instruments, or technology for measuring, calibrating, or analysis _ 65%
Motivating others to do their best work _ 63%
Developing work plans to accomplish a long-term goal _ 55%
Dealing with unexpected problems or challenges _ 55%
Managing time, meeting deadlines _ 45%
Gathering reliable information from published sources (online, print) _ 45%
Communicating through public speaking or presentations _ 40%
Communicating in writing _ 35%

0% 20% 40% 60% 80% 100%
Percentage of students whose skills improved

Results from the postonly portion of the stewardship survey taken bipurth- and fifth-grade studentsat Au GresSims Elementary
during the 2014415 school year.

In the postexperience survey (after students had completed AuGresSims qudents were particularly likely to say they
their stewardship projects), students were presented with a learned to collaborate with others, use technology or tools for
list of skills and asked to check any that their stewardship measuring and analysismotivate others,developwork plans,
work helped them develop. and dealwith unexpected problems or challenges
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OExperiencing Great
resources careers firsthand, students are
working alongside scientists from
Michigan Sea Grant, Michigan Natural
Features InventoryUS Fish and Wildlife
Service,and Huron Pines. In trade, these
young citizen scientists are collecting
invaluable data used to monitor local
water quality and aquatic habitats,
manage invasive species, and promote

Lake Huron biodiversity conservatian 6

A Brandon Schroeder,Michigan Sea Grant



Other PBSE efforts could yield a different set of benefits

There is a lot of freedom within the PBSE framework, so many benefits are possible depending on the

direction taken.

BENEFITS OF PLABAESED STEWARDSHIP EDUCATION CAN INCLUDE:

STUDENT ACADEMIC GAINS

A

A
A
A

A
A

Improved academic scores and grades
Improved critical thinking skills
Increased engagement in school and
motivation for achievement

Increased professional skills, such as
leadership, persistence, taking
responsibility, teamwork, developing plans
to reach a solution, managing time,
motivating others, and dealing with
unexpected challenges

Deeper learning and action competence
Increased awareness of career options

POSITIVE YOUTH DEVELOPMENT AND
STEWARDSHIP GAINS

A

Socialemotional development, including
increases in selfesteem, a sense of
empowerment and agency,

social interaction skills and capital, and
awareness of cultural diversity

Sense of place and community attachment

IMPACTS

S S S

Civiecdemocratic competencies and
attributes

Proenvironmental attitudes
Environmental sensitivity and awareness
Responsible environmental behaviors

TEACHER BENEFITS

A

A
A

Opportunity to pursue their interests and
advance their values

Skill development

Motivated students

SCHOOL AND DISTRICT BENEFITS

A
A

Teacher engagement and satisfaction

An integrated option to reach numerous
and robust standards and curricular
priorities as well as youth development
priorities

Increased awareness from the community
of the conditions, needs, and efforts of the
schools

Stronger connections with community

based organizations, parents, and
individual community members
A Access to grants, funders, and recognition

PARTNER ORGANIZATION BENEFITS
Engaged youth and schools in their work
Raised awareness of the mission
Increased capacity

Networks with other organizations in the
field

A Access to grants, funders, and recognition

To o Io Do

LOCAL BENEFITS

A Community revitalization and
environmental improvements

A Sense of place

A Social capital and community capacity
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The GLSI works through regional hubs

Regi onal hubs i mpl ement tihe GLc@imarstiestthatrspaethecudanaral sontinuarm.e gi e s
they deliver professional development for PBSE educators,
foster partnership between schools and communities, and
provide direct support for PBSE experiences.

Hubs have the local knowledge and relationships needed to
adapt the strategies to the needs and culture of the local
area. The Northeast Michigan Great Lakes Stewardship
The GLSI currently has nine regional hubs throughout Initiative is the GLSI regional hub that supported the work
Michigan. Some work with predominantly rural communities, described in this case study.

some with urban communities, and some with various

LINK GREAT LAKES STEWARDSHIP INITIATIVE

SUPPORT FROM THE HUB


http://www.glstewardship.org/

The Northeast Michigan Great Lakes Stewardship Initiative serves a mukcounty
region in the northeastern lower peninsula

The NEMIGLSI is a regional network of education and
community partners who collaborate to protect the Great
Lakes and natural resources of northeast Michigan through
hands-on learning ifiand withfithe community.

Since 2007, the NEMIGLSI has engaged schools, educators,
and community partners in developing and executing place
based stewardship education. The hub helps young people
and community partners identify and collaborate on PBSE
efforts that address local stewardship needs.

Leadershipand programming support for the NEMIGLBI
provided in partnership by:

A AlpenaMontmorencyAlconaEducational Service District
and itsregional Math and ScienceCenter

A CheboygarOtsegoePresquelsle EducationalService
District

A MichiganState University Extension-# YouthPrograms

A MichiganSeaGrant
LINK NEMIGLSI'S PUBLICATION, "THE GUIDE"

A CommunityFoundation for NortheasMichigan
A NortheastMichigan Council ofcovernments LINK NEMIGLSI'S LEADERSHIP TEAM
A NOAAThunder Bay National Marin&anctuary

A U.S Fish and WildlifeService

A Huron Pines

A Participatinglocal schooldistricts

SUPPORT FROM THE HUB
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http://www.nemiglsi.org/media/partners/media/nemiglsi_the_guide_special_edition_2016sm2.pdf
http://www.nemiglsi.org/contacts.asp

Hubs implement three core strategies for stewardship

Each GLSI hub provides a program of sustained professional development, brokers schooimunity partnerships, and supports
place-based education. Their strategies are not inherently tied to environmental stewarddhiipat theme and content must be

infused into each aspect of the work.

The GLSI 6s hubs

devel oped approaches

t hat refl ect t he

the interests and goals of their school districts, the strengths of the hub staff and the host organization, and the mixoofilmunity
organizations engaged in stewardship work with youth.

Every hub shapes their strategies to meet the needs of its people and places.

SUSTAINED PROFESSIONAL
DEVELOPMENT

A program of ongoing learning, building
teaching skills and content knowledge
for PBSE over a period of months or

years, and forging a community of
learners.

SUPPORT FROM THE HUB

PLACEBASED EDUCATION

A handson, inquirybased, contextually
embedded, and communitysupported
approach to teaching and learning that
occurs in and with a place or
community, is about a place or
community, and yields benefits for a
place or community.

SCHOOLOMMUNITY
PARTNERSHIPS

Teachers, students, and
representatives of community
organizations collaborate on
projects to improve the community
and environment, meeting grade
level learning expectations through
these efforts.
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NEMIGLSI professional
development focuses on content,
process, and relationships

g =
LA 8 ¢
» L %
P 2 g L
S NI )
- 4 e

Teachers learn about the development and life cycles of native fish during a

professional development workshop hosted by the NEMIGLSI.

N E M| G cdateniifecused professional development
emphasizes the Great Lakes and natural resourdgsed topics.
The hub 6-®cugedveorkshaps promote best practices in
developing a project, aligning to curriculum, developing
partnerships, and evaluating outcomes. Finally, the hub has a
regular schedule of networking meetings to help foster strong
relationships among teachers and community partners.

At the annual Regional Networking Meeting, all members of the
NEMIGLSI network gather to review the collective body of work
and receive updates and resources; interact and share lessons
learned; help plan the future direction of the network (including
selecting an annual theme); and develop new ideas.

Another regular annual event is the Lakduron PBESummer

SUPPORT FROM THE HUB

Institute, where teachers:
A Learn about local stewardship needs and issues

A Build awareness of the relevance and importance of the Great
Lakes, in part by studying the Great Lakes Literacy Principles
as part of their project planning process

AAddress and i mprove their und
curriculum standards and identify ways to address selected
standards through studentsd p

A Identify and strengthen partnerships between their schools
and local organizations
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Community partners play a vital
role in the hub

Handson, placebased education is a proven
method for developing knowledgeable and active
stewards of the environment. When schools and
communities work together, they produce powerful
partnerships that are beneficial to all.

The NEMIGLS$ a growing network. The hub has
worked with 34 schools from eight different
counties. To date, nearly 200 individuals from
across these communities have contributed in
support of their school sd
environmental stewardship learning and leadership
experiences.Thecommunity partners represent
over 100 organizationsincluding local state and
federal agencies; universities; nonprofit
conservation and communityrganizations;
nonformal education programs; and private
businesses.

Top: A representative of U.S. Fish and
Wildlife Services works with students.
Bottom: A community partner instructs
teachers during a NEMIGLSI
professional development event.

SUPPORT FROM THE HUB




NEMIGLSI extends small grants to participating schools and teachers

NEMIGLSI encourages the further development
of its network through mimgrants that build the
net workods capacity.

For example, teachers can submit a high quality
lesson plan that adapts placebased education
principles to a handson, communitybased
project, or can invite teachers without past
experience to participate in a PBSE effort; each
of these types of efforts can earn grant support.
The hub also provides small grants to offset the
costs of substitute teachers and meals so that
teams can plan their projects, and sponsors
teachersdo participation in
learning opportunities that are relevant to PBSE,
but not offered by the hub itself.
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Au Gres Sims teachers and administrators are active participants in the NEMIGLSI

These educators have both benefited from the network, and served it.

AuGresSims School District teachers participated
in the hubds Summer l nstitut e, which helped them
learn about local stewardship needs and natural
resources, develop their ideas for placbased

stewardship projects, and connect those ideas to
their school dds curricul um. &4 EA L %-) ', 3) EAO AAAIT RS
Teachers Michael Fields and Tracy Stoldt and the development of this project. The network partners
districtds superintendent, have helped to expand the initial project concept

their experiences in developing a schoelide and made the entire learning experience much

strategy for placebased education with other

teachers and community partners in the NEMIGLSI
network. They also presented at the Great Lakes
Stewardship I nitiativeds an
based Education Conference.

richer and more valuable by offering expertise,
writing articles, and introducing us to Great Lakes
&EAT A3AT PA8d

2 Michael Fields, Au Gres-Sims teacher

The school district invited staff from the NEMIGLSI
to contribute to its inservice days, with a goal of
helping teachers further develop placeased
education projects and link them to content
standards and the districtds curricul um.
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PBSE is continuing to develop at AuGres Sims School

Connecting with partners andresources

At a professional learning event, Michael Fields
learned about opportunities for watershed studies
through the NEMIGLSI network made possible by
funding from BWET. Following the training, Fields
connected with other community partners in the
network. Together, they brainstormed ideas for a
watershedstudy, and in the fall, students launched
their investigation.

Developing the watershed study

The students continued to

investigateand monitor sites on
the Au GresRiver in 201415, the
year of focus in this case study.
Interest in PBSE grew aAuGres

Sims School.

Developing morePBEconnections

St ud e nt4saded gducatione
experience expands to include native and
invasive species investigations on nearby
Charity Island. Students mapand age
threatened Pitcherds
collectdata on the density of an invasive
species of Phragmites reed.

Thistle pl

FUTURE

Connecting to othergrades

Middle school students will study
parts of the Au Gres River and
expand their watershed studies to
include vernal pools and
underwater robotics. Elementary
students will continue to study the
Au Gres River but will investigate
only two sites due to rising river
levels.
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In 201516, students began working on native endangered and threatened species,
El Al OAET C OEA OEOAEAOGO 4EEOOI A

Workingon Charity Island in Saginaw Bay, the students are
collaborating with Great Lakes scientists to map, identify, age,

and count the federallythreatened Pitcher's Thistle. Students

have permission to help collect seeds from adult plants. These
seeds will be cultivated by a private business in support of

future efforts to restore Pitcher's Thistle on the island. On the Au
GresSims Elementary School campus, students will raise

different endangered and threatened species as part of a
project to improve their school

Pitcher Thistle Count on Charity Island

Seedlings

Adult, 24.3% 0
_171%

\

Large_~~

Juvenile
20.0%

\\\_SnwaH

Juvenile
38.6%
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In the future, the work will expand to include middle school students

The Au Gres River wateguality monitoring effort will expand to new sites and middigchool grades.

In the Fall of 2016, Au GresSims Middle School students
(sixth, seventh, and eighth graders) will investigate several
sites of the Au Gres River, including a feeder stream and
channelized and urchannelized portions. The middle school
extension will increase the number of study sites on the Au
Gres River and result in more outreach so that the community
can better understand issues and actions related to the water

quality of the river and their impact on Saginaw Bay.

Students will also analyze additional abiotic indicators,
including phosphates and glyphosate. These fertilizers and
pesticides can enter the watershed from agricultural lands. By
monitoring these indicators, students will better understand
how humans may impact the health of river ecosystems
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Students will have many PBSE
experiences over the course of
their studies in Au Gres

As students transition from one grade level to the
next, AuGresSims School District hopes students
will develop as stewards conscious of many
issues connected to their local community and
environment. In addition to benefitting their
community, this approach enhances student
learning and allows students to connect to
potential careers

With the development of the STEM Curriculum
Overlay, AuGresSims School District is dedicated
to integrating placebased education across grade
levels. This commitment to handsen learning
promotes a sustainable approach to placbased
education.
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Contact Us

Teacher Hub Staff GLSI Staff

Michael Fields, Lead Teacher Brandon Schroeder, NEMIGLSI Hub Leader Mary Whitmore
AuGresSims Elementary School SeaGrantMSU Extension GLSI Coordinator
retiredmichaelfields@gmail.com schroe45@anr.msu.edu mwhitmore @glft.org

Meaghan Gass, NEMIGLSI Hub Coordinator

meaghan.nemiglsi@gmail.com Lisa MarckiniPolk
Evaluation Support
Civic Research Services, Inc.
Imarckini@comcast.net
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