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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 / Success Criteria:
· I can identify at least 3 functions of wetlands and why they are important.
· Lesson standards (NGSS, CCSS, CTE, ISTE:
NGSS Standards

4-ESS3-2. Generate and compare multiple solutions to reduce the impacts of natural Earth processes 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
· Constructing Explanations and Designing Solutions
· Engaging in Argumentation from Evidence
· Obtaining, Evaluating and Communicating Information


	· 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 the video and the photographs to build knowledge they will use to create educational display boards.)

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.)

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.
Use Systems Thinking
· Analyze how parts of a whole interact with each other to produce overall outcomes in complex systems.
Make Judgements and Decisions
· Analyze and evaluate major alternative points of view.
· Synthesize and make connections between information and arguments. 
· Interpret information and draw conclusions based on the best analysis.
· Reflect critically on learning experiences and processes.

Technology Standards (ISTE)
Students who demonstrate understanding can:
1: Students demonstrate creative thinking, construct knowledge, and develop innovative products and processes using technology. 
1b: Create original works as a means of personal or group expression.
2: Students use digital media and environment to communicate and work collaboratively, including at a distance, to support individual learning and contribute to the learning of others. (Connection to unit: Students will use technology to draft, seek feedback on, and create a presentation on three of the functions of a wetland. 
3: Students apply digital tools to gather, evaluate, and use information.
3b. Students locate, organize, analyze, evaluate, synthesize, and ethically use information from a variety of sources and media. (Connection to unit: Students will use these skills, with guidance from teacher, to locate information about wetlands). 
4: Students use critical thinking skills to plan and conduct research, manage problems, solve problems, and make informed decisions using appropriate digital tools.(Connection to unit: Students will create Google Slide Presentations that includes three functions of a wetland.
5; Students engage in positive, safe, legal and ethical behavior when using technology, including social interactions online or when using networked devices. (Connection to unit: Teacher will review these expectations before students start research online for their display boards. Students will sign an agreement that they will follow this standard.)

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 near the students’ homes and school have an adverse impact upon the wildlife that use them or that are dependent upon those wildlife.

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

Teacher Background
There are many resources online for teachers to become familiar with wetland ecology. Some of our favorites are:

· Washington Department of Ecology (WaDOE) website is an excellent resource for educators:
· WaDOE Wetlands 101 YouTube Video Series: There are currently (as of 02/19) two videos posted on wetlands. These are excellent overviews written for landowners to help them understand wetlands. They may not be the best choice for students because of extensive academic and advanced vocabulary, but are helpful to watch before teaching this unit: https://ecology.wa.gov/Water-Shorelines/Wetlands/Education-training
· WaDOE publications for landowners “Resources for Landowners.” These can be downloaded or requested and could be useful for teacher background as well as for more advanced readers in the classroom: https://ecology.wa.gov/Water-Shorelines/Wetlands/Education-training
· WaDOE Resources for teachers and students. Find here the Discover Wetlands curriculum guide, great general information, a booklet “Washington’s Wetlands,” a children’s book, “Wetlands,” and videos.  https://ecology.wa.gov/Water-Shorelines/Wetlands/Education-training

· North Carolina Division of Water Resources has an excellent web page about wetlands with a wealth of free downloadable educational resources including information pages, posters, etc. http://www.ncwetlands.org/

· Two Oceans Aquarium - 11 reasons why wetlands are vital for humans and animals.https://www.aquarium.co.za/blog/entry/11-reasons-why-wetlands-are-vital-for-humans-and-animals

Materials:
1. Review functions of Wetlands and Why Wetlands are important.
2. Show Google Slides or pictures of Wetland Functions.
3. https://docs.google.com/presentation/d/1WJE4Y_yg5oU3udvQhgSlh_nTmKqQdBXClJ-xXf_Ln_I/edit?usp=sharing
4. Students notes from Wetlands Unit.

Lesson Preparation:
1. Students will need access to computers with either Google Slides or Microsoft PowerPoint. I recommend using Google Classroom so you can easily teach students how to insert pictures and create slides.
2. If computers are not available students can draw or cut out pictures and explain the function it represents.
3. Colored pencils, pens, and/or pictures of wetland functions
4. Black thin tip permanent markers

Time Required:  90 - 120  mins (2 days)

Grouping of students for instruction:
I chose to have students work alone so I could assess their understanding of wetland functions.

Students could also work in groups, The groups would need to work together to decide on each slide or each student could create one slide on different functions.

Sequence of Learning
Lesson 7
This lesson allows students to review the functions of wetlands.

 
	Activity
	Teacher
	Student

	Link / Connect
(5 mins)
	Watch - https://www.youtube.com/watch?v=V-aQLwnJKWc

Connect to overall problem statement of unit. “This lesson is a continuation of learning about wetlands so that you can make the best decisions about how to teach the public about wetlands and give them access to wetlands in a way that won’t harm the wetlands.”
	Listen.

Take notes in Word or Google docs (or equivalent). If computers are not available, take notes on paper.

Make connections.

	Learning Target / Success Criteria
(3 mins)
	State/explain content learning target: I can identify at least 3 functions of wetlands and why they are important.


	Re-state learning target to partner. Share out learning target in their own words if called on.


	Lesson
(45 - 75 minutes)
	Call students up to the rug and remind them that they have been learning about wetlands so they can explain to others the importance of wetlands and why they need to be saved. Share example of powerpoint.

	Students will create at least three slides or posters that include pictures and describe functions of wetlands. 



	Share / Review
(20 minutes)
	Watch students present and verify the information presented is correct.
	Students will share slides and or posters with class.


 
Accommodations: 
· ELL students can be partnered with students speaking the same language to provide support.  
· Consider pre-teaching social skills ideas (ideas for norms) to students social skills difficulties so they can more easily participate in the discussion and hear expectations multiple times.

Extensions: 
· Teach additional lessons about productive group work and soft skills. 
· Invite students to watch additional videos at home and take additional notes to bring in and share. 

Assessment: Accuracy of information presented by students.

References/Resources: 
· Instructional Plan created by Michele Hoyer



