2016 Teachers on the Estuary: Investigating a Changing Environment
Waquoit Bay National Estuarine Research Reserve 

Course description: This course is a research and field-based teacher training initiative of the National Estuarine Research Reserve System, part of the National Oceanic and Atmospheric Administration (NOAA). The goal of teachers on the Estuary (TOTE) is to improve teachers’ and students’ understanding of the environment using local examples and to provide resources and experience to support the incorporation of watershed, estuary and climate change topics into classroom teaching to promote scientific literacy and stewardship of watersheds and estuaries. Participants will design and carry out a scientific investigation during the workshop and learn how to facilitate the design and carrying out of investigations by their students as outlined in the Next Generation Science Frameworks and Massachusetts Science and Technology/Engineering Standards. The National Estuarine Research Reserves’ Sentinel Sites project (a national effort to determine the effects of changing sea level and inundation on coastal habitats) will serve as an example of how scientists design and carry out investigations. The course will introduce teachers to information and research about coastal systems, specifically salt marshes and coastal impacts of climate change, and to lessons and activities for teaching about these systems. The course incorporates investigations in the field, classroom activities, and the use of on-line data. More information about the Teachers on the Estuary program is available at www.estuaries.noaa.gov .
Credit: The course is offered for 3 graduate credits or 67.5 Professional Development Points. Graduate credit is optional and is available from Framingham State College for $75.00 per credit (PRDV 75921). 
Grade levels: The course is designed for middle and high school science, engineering, technology, and math teachers. 
Schedule:      


Monday, July 25   

10:00 am – 5 pm  

Tuesday, July 26
     
9:00 am – 5:00 pm  

Wednesday, July 27 

9:00 am – 5:00 pm 

Thursday, July 28

9:00 am – 3:00 pm 

Check in at WBNERR HQ: 
November date TBD

10:00 am – 3:00 pm
Virtual meeting check-in:
May/June TBD

2 hours, TBD

Course grades will be posted in June.

Location: Waquoit Bay National Estuarine Research Reserve, 131 Waquoit Highway, Waquoit, MA 02536
Cost:  Thanks to support from National Oceanic Atmospheric Administration, the MA Department of Conservation and Recreation, and a transfer grant from the National Estuarine Research Reserve System Science Collaborative, the course is offered without charge. 

Support: Each participant will receive a $200 mini grant, equipment and other resources to complete the investigation and stewardship project with their students. 
Lodging and meals: Snacks and lunch are provided. Those students traveling from beyond commuting distance may stay in the Reserve’s dorm on campus (bunk beds, shared bathrooms), camp on Washburn Island (need own camping equipment and boat, canoe or kayak for transportation from the island to the Reserve’s headquarters on the mainland where the class will be held), or find their own lodging. Check www.waquoitbayreserve.org for more info on camping. Reservations are needed for the dorm and/or camp site.
Application: Space is limited and participation is by application. Completed application should be sent to Joan Muller joan.muller@state.ma.us Application may be downloaded at www.waquoitbayreserve.org/teacher/ . 
Instructor:  Joan Muller, Education Coordinator, Waquoit Bay NERR    joan.muller@state.ma.us    (508) 457-0495 x 107
Course objectives: Participants will be able to
1. Describe the National Estuarine Research Reserve System and the NERRS Sentinel Sites project.

2. Access and use the on-line Estuaries 101 curriculum, “Bringing Wetlands to Market STEM Curriculum”, and other NERRS/NOAA educational products with students. 

3. Describe major physical, biological, chemical and geological estuarine processes as well as impacts of human activities on coastal systems, especially salt marshes.

4. Locate, download, and graph data relevant to the coast.

5. Teach basic estuarine concepts by guiding students in using field and laboratory research techniques analogous to those used at Research Reserves.

6. Give examples that illustrate the six Estuarine Principles and Concepts listed below, based on work in the course.

7. Describe three impacts of climate change on coastal ecosystems.
8. Lead students in designing and carrying out an investigation exploring a question of local significance to the students, as well as related stewardship activities.
Estuarine Principles and Concepts

1.      Estuaries are interconnected with the world ocean and with major systems and cycles on Earth. 

2.      Estuaries are dynamic ecosystems with tremendous variability within and between them in physical, chemical, and biological components. 

3.      Estuaries support an abundance of life, and a diversity of habitat types. 

4.      Ongoing research and monitoring is needed to increase our understanding of estuaries and to improve our ability to protect and sustain them. 

5.      Humans, even those living far from the coast, rely on goods and services supplied by estuaries. 

6.      Human activities can impact estuaries by degrading water quality or altering habitats; therefore, we are responsible for making decisions to protect and maintain the health of estuaries. 
Course expectations: Participants are expected to:
1.     Review pre-course materials from on-line sources. 
2.     Attend all components of the four-day session plus the follow-up session in fall, 2016, and real time virtual meeting in May/June.

3.     Complete a pretest and posttest (scores will not affect grade).

4.     Complete in-class assignments and participate in activities and discussions.
6.     Work with at least one class of students to design and carry out an investigation and stewardship project and write up results and suggestions in format provided.

7.     Participate in evaluation of the course including a focus group/sharing session in November and an on-line survey after the 2016-2017 school year is completed.

9.     Share information and photos of student activities/projects. 
Science Concepts: 
Science Practices (from Next Generation Science Standards)

· Asking questions and defining problems

· Planning and carrying out investigations

· Analyzing and interpreting data

· Using mathematics and computational thinking

· Constructing explanations and designing solutions

· Engaging in argument from evidence

· Obtaining, evaluating, and communicating information

Disciplinary Core Ideas (from Next Generation Science Standards)

· MS-ESS3-3: Apply scientific principles to design a method for monitoring and minimizing a human impact on the environment.

· MS-LS-4: Construct an argument supported by empirical evidence that changes ot physical or biological components of an ecosystem affect populations. (emphasis is on recognizing patterns in data and making warranted references about changes in populations, and on evaluating empirical evidence supporting arguments about changes to ecosystems).

Crosscutting Concept (best fit from Next Generation Science Standards)

Stability and Change: For natural and built systems alike, conditions of stability and determinants of rates of change or evolution of the system are critical elements of study.

Draft Course Outline
Teachers on the Estuary    July 25-28, 2016 
Monday July 25

 10:00 am – 5:00 pm
low tide- 10:00 am
Introductions, Waquoit Bay Reserve, and NOAA Resources 
Morning: 
· Introductions of participants and presenters; overview of course
· Assess estuary, watershed, basic climate change concept knowledge
· Introduction to National Estuarine Research Reserve System, mission

· Estuary principles and concepts
· Definition of estuary and watershed

· Introduction of journal, evaluation strategies

· Tour of Reserve Headquarters, investigation site
· Canoe trip on Waquoit Bay: Salt marsh values- basic salt marsh ecology exploration, the wetland as a system, inquiry activity, generate questions, introduce with “Adopt-a-Wetland” sheet from Bringing Wetlands to market” Curriculum
Lunch: (picnic)
Afternoon:
· Inquiry activity (generate questions to be answered over course of week) 

· Introduce “Bringing Wetlands to Market STEM Curriculum “Adopt-a-Wetland” section (once introduced, teachers have time to explore on own)
· Introduce steps to designing an investigation.

· Introduce hobo data loggers

· Divide into 2 groups to create their own Sentinel Site.
· Group challenge: design and carry out investigation using available WQM equipment, and engineering challenge (do no harm to site). Place and launch data loggers if desired.
· Debrief: How to apply to classroom
· Daily teacher reaction notes and Journal time
HW: Explore www.estuaries.noaa.gov and  

Bringing Wetlands to Market STEM Curriculum: http://wbnerrwetlandscarbon.net/teachers/
Tuesday July 26              
9 am – 5:00 pm

low tide: 11:00 am
Bringing Wetlands to Market

Morning    

· Explore www.estuaries.noaa.gov 

· Google Earth Waquoit Bay Watershed activity, adapted from Estuaries 101 activity ES Module, activity 1: Observing Estuaries and Activity 3: Estuary and Watershed

· Adventures in SwMP.  How people study coastal systems.

· How to access SWMP data on line (including smart phone/tablet application)

· SwMP mystery activity (from Wells Reserve)

· Visit Sentinel Site, take additional measurements/observations
Lunch
Afternoon
· Introduction to remainder of “Bringing Wetlands to Market” Curriculum (quick     powerpoint overview plus example activities from each part)
· Ecosystem services: (wetlands metaphors activity)

· Blue Carbon  (reading graphs)
· Photosynthesis and carbon sequestration (Lego activity)

· Carbon Cycle (video)

· NOAA on-line modelers (Digital Coast)

· Carbon markets (Blue Carbon Trading game)

· Debrief: How to apply to classroom
· Daily teacher reaction notes and Journal Reflections
HW: View videos on www.waquoitbayreserve.org 

Wednesday, July 27:

9 am – 5:00 pm   low tide: 12 pm 
  Sentinel Sites: Investigating A Changing Environment
Morning: 
· A Researcher’s Insights: “Why We Need Sentinel Sites” presentation by Waquoit Bay Reserve researcher
· Introduction to Student Sentinel Sites at Schools: Investigating a Changing Environment module:
· Sea level Rise Activity

· Analyzing  Land Use Change Maps

· Measuring Change in a Salt Marsh

· Student Sentinel Sites

Lunch
Afternoon:

· Visit South Cape Beach State Park WBNERR component with a focus on Sentinel Site, salt marsh restoration site, and ancient cedar stump monitoring project (Jim Rassmann, Reserve Stewardship Coordinator and Acting Manager)

· Divide into groups to do salt marsh quadrats (Jordan Mora), Red Cedar surveys (Jim Rassman), crab surveys (intern), and elevation change measurements (Research Coordinator) (each group rotates through activities)
· Interpretive hike: Traveling through time, Jim Rassman
· Discussion: Student-led stewardship projects

· Daily reaction notes and Journal reflections

Evening: Optional Dinner together – pay your own way
HW: Review Student Sentinel Sites at Schools: Investigating a Changing Environment 
Thursday July 28   

9 am – 3:00 pm   low tide: 1:00 pm      
Morning

· Collect and download hobo data loggers and any remaining data from Sentinel Site 
· Create presentation using Science Practices from Next Generation Science Standards
· Include:
· Question asked or define problem studied
· Analyze and interpret data
· Demonstrate use of mathematics and computational thinking
· Construct explanations and design solutions
· Engage in argument from evidence
· Evaluate evidence and process
· Communicate information 

· Groups share results and engage in argument from evidence 
·  Debrief on process and how it could be improved, adapted for their own classes
Lunch 
Afternoon
· Discuss remaining expectations for class including Student Sentinel Site and Stewardship project. 
· Divide into groups by subject/grade, brainstorm ideas for class investigations and stewardship projects (link to NGSS or state standards).
· Post test 
· Any questions or expectations?

· Reflection Activity 
Follow up class


Saturday, November 11, 2015 10:00 am – 3:00 pm 

Presentations by teachers on student investigations /stewardship projects or plans
Focus groups: reflections and suggestions for future TOTE workshops and individual mentoring of teachers
Virtual Meeting 


TBD  May, 2017–virtual (2 hour real time on-line) meeting for teacher updates on completed student investigations and stewardship projects
Course texts and materials: Readings and reference materials will be drawn from the following sources, as well as from NOAA and other web sites. Additional  lesson plans and curriculum materials for teaching about estuaries, watersheds, and climate change will be provided.

Sentinel Sites Program Guidance for Climate Change Impacts
Estuaries 101 curriculum  http://www.estuaries.noaa.gov
NOAA Coastal Service Center Digital Coast website:  http://coast.noaa.gov/digitalcoast/
Tutorial on water quality monitoring: http://www.estuaries.gov/ScienceData/Default.aspx?ID=156
Tutorial on Google Earth.  http://earth.google.com/userguide/v4/tutorials/index.html
 Bringing Wetlands to Market: STEM Curriculum Linking Salt Marshes and Climate Change http://wbnerrwetlandscarbon.net/teachers/
Student Sentinel Sites: Investigating a Changing Environment

Course requirements: Participants will:

1. Review pre-course materials.
2. Attend all components of the four-day session plus the follow up session and virtual session.

3. Complete a pretest and post test.

4. Complete in-class and homework assignments and participate in activities, and discussions, and accessing and graphing data from www.estuaries.noaa.gov , and other NOAA websites.
6. Using guidance from the Student Sentinel Sites: Investigating a Changing Environment

module, guide their students in developing an investigation (students can focus on non-wetland area if no wetland is easily accessible to them, or even something in their own school yard)
7. Facilitate student-led stewardship project (related to their Sentinel Site)

8. Participate in evaluation of the course including some on-line surveys.

9. Share information and photos of the class investigation and stewardship project. 
10. Communicate with class instructor as needed over school year

Grading criteria
Participants earning graduate credit and those earning PDPs must complete exercises assigned as part of class work. The activities completed during the course will be worth 25 percent of the grade, participation and contributions to discussions will be worth 25 percent, and the class investigation (Student Sentinel Site) and stewardship project and write up will each be worth 25 percent. Participants taking the course for PDPs but not for graduate credit will not be graded, but should complete all assignments. 

Assignments: Written reflection on plans for student investigation and stewardship project and evaluation should be sent to Joan Muller via e-mail at joan.muller@state.ma.us no later than two weeks after the November callback. Final reports will be due May 18, 2017.
Student Sentinel Site Investigation and Stewardship Project Reflection and Evaluation: Teachers will guide at least one of their classes in a field investigation  and student-driven stewardship project related to their Student Sentinel Site. Teachers will present a summary of their experiences with their class (or classes) on the course follow up day in November, 2016  and participate in a focus group that day to provide additional feedback on the Teachers on the Estuary workshop. This day also provides an opportunity for teachers to share ideas with each other and request input from other educators on any challenges they are facing.
Format:
Student Sentinel Site:
· Research question or parameters being studied
· Location and description of  Sentinel Site and monitoring protocols used

· Grade level and subject area of students you used it with 

· Relevant science or math standards for your students
· Description of study and findings by students (photos, videos, or items created by students)

· Tips and hints for other teachers and lessons learned/reflection   

· Any additional sources of information and recommended references (optional)

Stewardship project: 
Stewardship projects can be thought of as service projects that will benefit a local watershed or water body. Examples of stewardship projects include adopting a water body near the school by making a commitment for monitoring and/or cleanup, starting a sustainable practice in your school or community  that will benefit your Sentinel Site, and teaching others in the community what was learned from your investigation (possibly to promote preservation of your students’ site and/or others like them). The stewardship project should be tied to the student investigation. Participants will submit a summary and review of their students’ stewardship project at the follow up meeting (and samples, photos, or videos of student work if appropriate), or an overview, if the project is in the planning stage, with a summary to follow after the project is completed.

Teachers may work alone or with one or two other participants to develop and carry out the stewardship project. The plan for the project is due within two weeks of  the follow-up day in November,  but participants have until May, 2017  to complete projects. The plan will be graded and will also serve as your proposal for the stewardship stipend. 
The stewardship project proposal (for credit/grade and to apply for stewardship stipend) should include the following sections:

· Goals, objectives, and/or expected outcomes

· Estuary Principles and Concepts and any other pertinent learning standards addressed by the project

· Description of the project

· How the project idea was developed

· Number of students involved and description of the students (grade level, class, club, etc.)

· Time line

· How stewardship project money will be spent

· How the stewardship project will address the 6 stewardship project criteria (listed below)

1) Address a resource management need in the students’ own watershed.

2) Be student driven.

3) Include outreach to a broader community (beyond the students’ own class).

4) Utilize knowledge or practice skills learned through the TOTE training.

5) Involve collaboration with a community organization or volunteer expert in the community.

6) Be an integral part of the instructional program.
Stewardship Project Notes and Context
An effective way to guide students to conduct a field investigation and contribute to their community with a stewardship project is to use the format for a Meaningful Watershed Educational Experience (MWEE) as described in NOAA’s Bay Watershed Education and Training grant guidelines. These experiences include three phases:

1. A preparation phase which involves students in discussions about a question, problem or issue. 

2. An action phase which includes an outdoor experience where students make observations and collect data.  This phase could include helping with projects that result in positive impacts to the environment. 

3. A reflection phase which includes evaluating the activity, analyzing conclusions and sharing the results. 
The stewardship project could be incorporated into the action phase or could be designed by the students during the reflection stage as a culminating follow up activity. The monitoring of the Sentinel Site would be considered the action phase 
The stewardship project is an important activity that provides an opportunity for teachers to integrate and apply with their students the skills learned through the Teachers on the Estuary course. 

These TOTE goals and outcomes can be addressed and achieved through the  stewardship projects:
TOTE Program Goal: Teachers and students have knowledge and appreciation of estuary and watershed environments and the necessary skills to act as stewards of estuary and watershed resources. 
Mid-Term Outcomes (application of new knowledge):

· Teachers incorporate experiential learning in their classes and are effective in teaching their students about estuaries and watersheds.
· Students are able to explain how their actions in watersheds affect estuaries.

· Students gain a better understanding of their own watersheds and/or estuaries
Long-Term Outcomes (effect or change in secondary target audience)

· Teachers act as stewards of estuaries.



· Students act as stewards of estuaries.
$200 Stewardship Mini Grant: This grant money may be spent on materials, buses, stipends for speakers or anything needed for the students to accomplish the investigation and stewardship projects and to establish their Sentinel Sites.
Additional Guidance on TOTE Stewardship Project
A quality TOTE Stewardship project is one in which students take civic action in the community to address a resource management need in the students’ own watershed, in a lasting way.
The rubric on the following page is designed to help educators analyze the extent to which their projects are meeting various elements of the above definition.  The strong category is the standard of excellence, so no one should feel the need to go beyond strong.  The exemplary category describes those rare projects that would meet all the quality indicators established and be considered “ideal”. This category might be difficult to reach, but it is important for everyone to see what the “high bar” looks like. Most projects will be a combination of struggling, emerging, strong, and exemplary.  The rubric should help educators measure the quality of each element and describe what an even better project might look like.
Stewardship project requirements The stewardship project is worth 30% of the TOTE grade.

Stewardship project should:
	Criteria
	Correlation to rubric

	· Address a resource management need in the students’ own watershed
	Project addresses a resource management need in the students’ own watershed AND

Project works toward lasting solution

	· Be student driven
	Student voice drives key decisions in the project

	· Include outreach to a broader community (beyond the students’ own class)
	 Project demonstrates how scientific information was communicated

	· Utilize knowledge or practice skills learned through TOTE training (especially data collection and analysis)
	 Project demonstrates how the estuary principles and concepts  were applied   AND Students engage in scientific thinking through the project (evidence of inquiry)

	· Involve collaboration with a community organization or volunteer expert
	Students interact with community partners

	· Be an integral part of the instructional program
	 Relevant connections are made to other content.


Plan report format
The report should contain the following elements in this order:
· Goal, objectives and expected outcomes

· Estuarine principles and concepts addressed by the project

· Description of the project

· How the project idea was developed

· Number of students involved and student description (grade level, class, club)

· How the stewardship project will address the 6 criteria listed above

· Timeline of project completion

· How stewardship project mini-grant will be spent
Rubric for Evaluating TOTE Stewardship Projects

	Quality Indicator
	Exemplary (A+)
	Strong (A)
	Emerging (B)
	Struggling (C)

	Project addresses a resource management need in the students’ own watershed 
	Need is identified, described and demonstrated through evidence.

Background information provides clear context for interpretation.

Consequences and alternatives are identified and discussed
	Need is identified and described.

Background information provides context for interpretation.

Consequences and alternatives are identified.


	Need is suggested or implied.

Background information provides some context for interpretation.

Consequences and/or alternatives are implied.


	Description of need is unclear or absent.

Background information provides minimal context for interpretation.

Consequences and alternatives are unclear or absent.

	 Student voice drives key decisions in the project 
	Students develop and apply criteria to select an issue, choose a strategy, and create an action plan with minimum facilitation by educator
	Students select an issue, choose a strategy, and create an action plan.
	Students make some key project choices, limited by curriculum, educator-chosen theme, etc.  
	Educator makes nearly all of the key choices related to the project’s direction. 

	Project utilizes skills and knowledge obtained through TOTE training
	Project report describes in detail how the estuary principles and concepts chosen are applied in the project.
	Report describes how the estuary principles and concepts chosen are connected to the project.
	Project report lists the estuary principles and concepts addressed.
	Estuary principles and concepts not included. Connections are not made to estuaries and watersheds

	Project includes outreach to a broader community
	Students outreach to the community in multiple ways or in a very in-depth fashion
	Students perform outreach to community beyond their school
	Students perform outreach to other students and teachers in school
	Project does not include communication beyond students’ own class

	Students interact with community partners
	Students become key players in helping one or more partner organizations advance their mission.
	Students converse with community resource people when choosing issue, examining policy, and selecting strategy.
	Students use information from community partners
	Students do not use resources from community partners

	Project should be an integral part of the instructional program
	Multiple relevant connections are made to other content.
	Connections are made to other content areas.


	Some limited connection is made to other content areas.
	Connections are not made to other content areas.

	Report includes all required elements in format requested
	All report elements are included with very clear, complete, and concise descriptions in format requested. 
	All report elements are included and described adequately.
	All report elements are included but there is inadequate explanation.
	One or more report elements are missing.








