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Phenomenon: Wetlands are in trouble because of human activities, and this is a big problem for humans and many other animals and plants.

Essential Question: What can we do to contribute to a solution for this problem? 

Problem statement:  Wetlands in our region are in trouble. People don’t understand the importance of wetlands and their role in the ecosystem so they don’t realize how important it is to protect them. 

A school is being built in your town on a plot of land that includes some wetlands. The builder originally planned to fill the wetlands for a parking lot. However, when they applied for a building permit, it was turned down because of the impact to the wetlands. To get the permit approved, the State is requiring that the the wetlands be preserved and that the builders pay for a floating boardwalk through the wetlands with educational display boards to teach the public about the importance of wetlands. You are on a team of environmental engineers who have been hired to design the educational display boards and the floating boardwalk.

Learning objectives:
· Students will be able to answer the following questions:
· What are the benefits of wetlands?
· What are threats to wetlands?
· What animals live in wetlands?
· What plants live in wetlands?

Lesson standards (NGSS, CCSS, CTE):
NGSS 
4-ESS3-2. Generate and compare multiple solutions to reduce the impacts of natural Earth processes on humans.*  (Connection to lesson: Intact wetlands reduce impacts of flooding on humans)



	The 3 Dimensions of the Next Generation Science Standards addressed in this LESSON:

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	· Asking Questions and Defining Problems



	· ESS3: Earth and Human Activity

	· Cause and Effect
· Systems and System Models
· Structure and Function



CCSS
RI.4.9 Integrate information from two texts on the same topic in order to write or speak about the subject knowledgeably. (Connection to lesson: Students integrate information from more than one text to complete note taking chart and to write about the information.)

W.4.7:  Conduct short research projects that build knowledge through investigation of different aspects of a topic. (Connection to lesson: Students are researching wetlands as they move through the lessons in Module 1.)

W.4.8: Recall relevant information from experiences or gather relevant information from print and digital sources; take notes and categorize information, and provide a list of sources. (Connection to lesson: Students  are gathering information from print and digital sources about wetlands. Students are taking notes and categorizing information about wetlands.)

W.4.9: Draw evidence from literary or informational texts to support analysis, reflection, and research (Connection to lesson: Students are using evidence from texts to research about wetlands and reflect about solutions to the destruction of wetlands.)

ELA - Literacy. SL.4.1.B
Follow agreed-upon rules for discussions and carry out assigned roles.
ELA - Literacy.SL.4.1.C
Pose and respond to specific questions to clarify or follow up on information, and make comments that contribute to the discussion and link to the remarks of others.
ELA-Literacy.SL.4.1.D
Review the key ideas expressed and explain their own ideas and understanding in light of the discussion.

Soft skills/21st Century Skills:  
Communication and Collaboration
Communicate clearly:
· Articulate thoughts and ideas effectively using oral, written and nonverbal communication skills in a variety of forms and contexts.
· Listen effectively to decipher meaning, including knowledge, values, attitudes and intentions.
· Use communication for a range of purposes (e.g. to inform, instruct, motivate and persuade.
· Communicate effectively in diverse environments.
Collaboration:
· Demonstrate the ability to work effectively and respectfully with diverse teams.
· Exercise flexibility and willingness to be helpful in making necessary compromises to accomplish a common goal.
· Assume shared responsibility for collaborative work, and value the individual contribution made by each team member.
Critical Thinking and Problem Solving
Reason Effectively:
· Use various types of reasoning(inductive, deductive, etc.) as appropriate to the situation.
Make Judgements and Decisions
· Interpret information and draw conclusions based on the best analysis.
· Reflect critically on learning experiences and processes.
Creativity and Innovation
· Be open and responsive to new and diverse perspectives; incorporate group input and feedback into the work.

Locally and/or personally relevant for students:
Teacher can connect this lesson to local issues. For example, in our local area, there are numerous wetlands, many of which have been affected by development. The destruction or degradation of local wetlands can lead to a wide range of impacts including pollution, flooding and a cascade of consequences further downstream from our local wetland area.

Connections to career and educational pathways:
When the problem is introduce to students, they are put in the role of a wetland ecologist. 

Materials:
· Note taking chart - one for each student: Note-Taking Chart
· File folder or pocket folder - one for each group (we just folded large white construction paper)
· Assessment: Wetlands Research Assessment
· Group Assignments Sheet: Template for Research Group Assignments
· Information/Texts for each expert group
· Printed articles or texts (we ordered some from our own state dept of ecology, and printed some from NC Wetlands website)
· Books on wetlands (we purchased sets with a PTA grant)
· Online texts and/or web pages.

Lesson preparation:
1. Create copies of the note taking chart, one for each student
2. Set up one bins or container for home group folders. Place enough folders in the bin for all the home groups. 
3. Have markers available for home groups to color their folder, if desired.
4. Set up Expert Group Bins: Organize resources into bins so each expert group will have a bin of resources that directly addresses their topic. Place enough note-taking sheets in each bin for each group. 
5. Gather resources for groups. You can gather books from the library about wetlands, allow students to access online resources, and/or gather printed materials for the groups. For example, NC Wetlands and Washington Department of Ecology have resources to download and to request online. 
6. Designate locations for each home group and then expert group to meet (this will preclude time wasted while group members find one another, and discuss where they should work). 
7. Assign students to home groups and expert groups. A graphic to help explain and/or assign students can be found here: Home and Expert Group Graphics. An example assignment of students to groups can be found here: Example Group Assignments.
8. Make copies of assessment for all students. 

Time required: 3 sessions of 30-40 minutes each, possibly more if students are finding information on their own. Depending upon your student’s needs, you may want to make the final assessment a separate session.

Grouping of students for instruction:
Jigsaw Groups: Students will work in two different groups.
Group 1 is the “Home” group. This will be a mixed ability group of 4.
Group 2 is the “Expert” group. Each student in the home group will be assigned a different topic to research. They will be the “expert” for that topic. All experts researching the same topic will meet together to find out information about that topic. After researching, the experts return to their home groups to share the information they found out.

For example:
For a class of 24, there will be 6 home groups. Each home group will have 1 person researching topic A, one researching topic B, one researching topic C and one researching topic D. When it is time to research, all 6 students researching topic A will meet together to find information, all 6 students researching topic B meeting together, etc.  These are the expert groups. (Expert groups could be divided into 2 smaller groups if desired.) Then each expert returns to their home group to share the information he/she learned in their expert group.

You can assign topics within the home groups or allow students to choose from the available four topics. If you want to research more than four topics, you can adjust the size of the home groups so that each member has a topic.  If you have students needing extra support, you can create larger home groups and assign more than one student to a topic.

	Activity
	Teacher 
	Students

	Engage and Explain Jigsaw Lesson
	Introduce the lesson.
“Today, you’ll have an opportunity to learn more about wetlands by becoming an expert in a topic about wetlands. You will be researching about wetlands to answer the questions, ‘What are the most important things for the public to learn about wetlands? What should you teach about on your educational signs?’ 

You’ll work in groups of 4 as your “home” group.  Each of you will take on one topic about wetlands to research.  You’ll meet in “expert” groups to do your research. After you do your research, you will share what you learned with the rest of your “home” group.  Each of you will be able to show what you learned from your other “home” group members by completing a written assessment at the end.  You’ll be able to use your note taking chart to help you remember the information you learned.
  
	Listening, asking questions.

	Review norms
	Remind students about expected norms when working in a group.

	Listening, thinking

	Introduce Groups
	Introduce “home” groups.

Display a chart showing the home groups and their assigned meeting spots.
Allow home groups to meet and choose a name for their group. Give each group a folder for their materials. They can decorate their folders and possibly choose a symbol for their group (this step was important in my class - it helped with group bonding and cooperation).

Monitor groups to assess the need for reviewing group norms or social skills areas that need reteaching. Also review and discuss strategies for solving disagreements in a group.

	Meet with home group. Groups work together to:
Determine a name for the group.
Decorate the folder.
Create a symbol for their group. (optional)

Discuss norms, strategies.

	Home Groups Share
	Ask home groups to share 
1. Their group name and folder.  
2. A group norm that they used to helped them so far.
(Frequently address group norms throughout the unit to build on collaboration and social skills.)

	Sharing ideas to whole class.

	Choose or Assign Topics
	Decide if you will assign topics or let students choose their topic. 
Post the list of topics:
1. Benefits of wetlands.
2. Threats to wetlands.
3. Animals found in wetlands.
4. Plants found in wetlands.

Ask students to put their names on their note-taking sheets and place them in their Home Group Folder for the next lesson.
	Students determine which member will research which topic
Or
Teacher tells students which topic he/she will be researching.

Names on note-taking sheets.
Note-taking sheets in Home Group Folder


	Break point 
All students should put names on his/her note-taking sheet and place it into the group folder for the next session. Collect team folders.


	Expert Group Research
	Instruct students to return to home groups.  Pass out team folders and instruct students to retrieve their note taking charts.

“Now that you know which topic you will research, it’s time to meet with your “expert” group. One member of each home group will work with members from other groups to research and to become an expert in your topic. As you find out information in your expert groups, you’ll record it on your note taking chart. Remember, your home group is depending upon you to share information with them on your topic. Take good notes so you can teach your team members when you return to your home group.”

Review strategies for finding information in nonfiction text such as skimming/scanning and using text features.

Explain the available resources for each group and how you expect the groups to access and share that information.

Assign group roles to insure that every member contributes information.

You may want to divide the expert groups into two smaller groups depending upon the social skills and academic needs of members.

Determine a strategy for student reading. They can read individually, partnerships or as a guided reading group.

Optional: explain that, as they read, students should put one sticky note on each page noting one important fact learned from that page OR students should write a summary sentence after each section of reading (teacher discretion based on previous learning about summarizing).

Monitor and coach students on taking notes.  Try to partner any struggling students with a more confident student within that expert group.

Continue research as long as you think is useful and consider giving some individual time followed by expert group share time in each session. We allowed 3 separate sessions for expert group research since we had a lot of books and materials for students to review.

	Listening, move to expert groups after teacher explains the groups.



Listening, asking questions.



















Meet in expert groups and record notes from available information on the appropriate section of the note taking chart.

Reading information.
Taking notes.
Sharing information with expert group.

	
Break point
All students return their note-taking sheets to the home team folders. Collect team folders. You can look over team folders to determine which students might need more support collecting information.


	Share in Home Groups
	Direct students back to their home groups.  Explain your expectations for sharing information. Each group member shares what he/she learned and then asks another team member to rephrase the information, allowing every group member to take notes on the topic.

In our teaching, it was helpful to set the expectation that each home team member would: 1) look at their notes, 2) decide on an idea to share, 3) look at details for that idea in their notes, 4) turn their papers over so they could not see their notes, 5) share the idea and details in their own words. Then, the other group members should write down the idea in their own words. This supported students in thinking about and sharing the concepts instead of just copying words from one another (before we did this, students were reading and copying peer notes verbatim).

By the end of the information sharing session, each team member should have their note taking sheet completely filled out. Explain this expectation before groups begin sharing. 

Frequently, a team has an absent member or one who does not take good notes. Plan ahead for how you will allow the teams to solve that problem. Avoid letting one team member “cover” for another member so each member is encouraged to be responsible for part of the work. Remind groups that they are responsible for seeing that every member has complete information on their charts.

	Sharing information
Complete note taking charts by taking notes on each topic as a team member shares what he/she found out.


Determining if they have adequate information for each topic.


Supporting members needing help completing information.

	
	Possible break point
Collect team folders. Evaluate note taking charts and determine who needs additional support to complete information.


	
	Group Assessment
Students return to home groups. Allow groups to evaluate their work as a group.  
Post the following questions:
What norms did they follow that helped their group?  
How did following those norms help the group?
What was a problem they had and how did they resolve the problem? If they were not able to resolve it, how might they have resolved it if given more time? Did everyone contribute his/her thinking and share in the work?

Call on groups one at a time to share their answers.

	Students discuss their group work and respond to the questions when called upon.

	
	Written Assessment
Pass back team folders with note taking charts.
Preview the research assessment with the class and pass out copies to each student.
Collect the assessment when finished.
After looking through the assessments, clear up misconceptions and reteach any critical information missed by students.
	Students complete the research assessment individually using their note taking chart as a reference.



Accommodations: 
· Partner students needing extra support  (IEP or ELL students, lower readers) with a stronger student for all or some of the steps.
· Provide information at different reading levels for the research.
· Provide text with picture support for lower level readers.
· Allow higher level readers to read the information to the group and lead note taking.
· Copy the information so students can highlight text directly.
· Teach information in expert groups using a guided reading format. You can provide other wetland related activities for students to do independently while you do this or enlist the help of other adults to teach other groups while you work with one group.
· Teach note-taking. Show examples and non-examples of good notes.
· Review strategies for solving conflicts within groups.
· Review listening skills and peer support strategies.
· Review strategies for finding information in nonfiction text including using text features and strategies such as Skimming and Scanning.

Extensions:
· Do a field trip to a local wetland to observe first hand which plant or animals are in the wetland.
· Try activities from North Carolina Wetlands.org. They have a wide variety of activities and investigations to model some of the information in this and other lessons. http://www.ncwetlands.org/learn/downloadable-materials/ 


Assessment: 
Observation, note taking charts, final written assessment

References/Resources: 

Websites:
Earth Kids  Ponds and Wetlands Science  http://www.earthskids.com/ek_science-pond-wetland.htm 

Websites:
http://idahoptv.org/sciencetrek/topics/wetlands/facts.cfm
Nice kid-friendly website with general information, all categories

Idaho Public Television Wetland Facts
http://idahoptv.org/sciencetrek/topics/wetlands/facts.cfm 

Kids Do Ecology  World Biomes 
http://kids.nceas.ucsb.edu/biomes/freshwaterwetlands.html

Wetlands for Kids  Kids Love to Know
https://kids.lovetoknow.com/wiki/Wetlands_for_Kids

North Carolina Wetlands.org
http://www.ncwetlands.org/learn/

Department of Ecology Functions and Values of Wetlands
https://ecology.wa.gov/Water-Shorelines/Wetlands/Education-training/Functions-values-of-wetlands

National Geographic Society: Wetland
https://www.nationalgeographic.org/encyclopedia/wetland/ 

Office of Environment and Heritage (Australia)  Plants and Animals in Wetlands
https://www.environment.nsw.gov.au/topics/water/wetlands/plants-and-animals-in-wetlands 

Printed Material to download:
North Carolina Wetlands.org including fact sheets on research topics.
http://www.ncwetlands.org/learn/downloadable-materials/

Washington State Department of Ecology Wetlands Booklet for Kids
https://fortress.wa.gov/ecy/publications/documents/92049.pdf 

Books:
· A Wetland Habitat by Molly Aloian  and Bobbie Kalman
· About Habitats: Wetlands by Cathryn and John Sill 
· Wetlands (A True Book) by Darlene Stille 
· [bookmark: _xzoefubq8py2]America’s Wetlands: Guide to Plants and Animals by Marianne Wallace
· [bookmark: _794nrv51kzhd]Wetlands (A True Book) by Peter Benoit
· What are Wetlands? by Bobbie Kalman and Amanda Bishop

