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by Janey Fadely

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 explain two reasons (main idea and details) why wetlands are important, and two problems (main idea and details) created by human activities. 

Lesson standards (NGSS, CCSS, CTE):
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.

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. 


Teacher Background
There are many resources online for teachers to become familiar with wetland ecology. Two 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/

Materials:
1. Bubbles for Information Bubbles
2. Text for Information Bubbles
3. Healthy Wetlands vs. Damaged or Filled Wetlands Chart 
4. Student compare and contrast activity chart
5. Markers to add color and details to charts before lesson.
6. Tape to make tape loops
7. Learning target to post
8. Vocabulary cards to post

Lesson Preparation:

1. Create a chart for Healthy Wetlands. This will be the chart you will use to teach about and display the functions of wetlands. You can also skip this chart, and just put the Functions of Wetland bubbles on or around the Wetland Pictorial Input chart you made in previous lessons (I was concerned this would make the original wetland chart too busy, and students would be confused, so I created a new chart to display only the functions). If you create a new one, color it in with plants, some animals, water, etc so you don’t use instructional time for this.
2. Create a chart for Threats to Wetlands. The idea is that this is a map of the same place as your chart of healthy wetlands, but after it has been developed (filled, built around, etc.). Draw and color in as much as you need to so you don’t use instructional time for this.
3. Print and cut out information bubbles.
4. Cut information bubbles in half horizontally (in all the same way, not in the way they are cut in the chart photo - see comment in chart photo file)
5. Use Text in “Text for Information Bubbles” file to fill out information bubbles for functions and for threats. Note: do not use red and green as I did in the photo of the chart - leave all bubbles plain white with black text and no border - see comment in chart photo file)
6. Prepare enough tape “rolls” (small loop that can be used to attach a picture file card to the poster quickly – blue tape works well for this). Place tape rolls on a surface that is easily accessible from the Pictorial Input Chart. Students will use these to put the bubbles onto the charts.
7. Post learning target where it is easily visible to students.
8. Post KWL chart from lesson 1
9. Post cards with important vocabulary words (functions, threats, etc) where they are clearly visible. 

Time Required:   50 - 70 mins in 2 separate sessions.

Grouping of students for instruction:
Students are in groups of 4, with each student assigned A, B, C, or D (see information in Lesson 1).  Roles should rotate for each new day of the unit.

For this lesson, create partnerships of 2 (or 3) within each group.

Sequence of Learning
Lesson 4: Healthy Wetlands vs. Damaged or Destroyed Wetlands
This lesson involves students in building an information chart to compare and contrast healthy wetlands with wetlands that have been damaged or destroyed. This lesson includes strategies to support struggling students and English language learners. Through visuals, repetition and the use of picture file cards, students are engaged with information about wetlands.

Note: You can opt to place the Functions of Wetland information bubbles on the original healthy wetland Pictorial Input Chart that you made in Lesson 2 (and to which students added Picture File Cards in Lesson 3). The information bubbles could go around the edges of this chart pointing to parts of the wetland that pertain to the information on the card. If you do this, then you could expand the “Threats to Wetlands chart” to a larger size - the same size as the original chart. 

Alternatively, you can make the chart the way I did with the same wetland outline divided into two halves - the left half shows the wetland in its natural state and the right half shows the same wetland developed.

Note: This lesson has been modified based on our experience teaching it. We now recommend filling in all the details and color for the wetlands in the charts for this lesson before the lesson starts. Then you can focus on the function/benefits information cards and the threats information cards as they go up on the charts. You will notice that the photos of my charts show that we didn’t have time to add much color or many details during the lesson.

Where possible, add in TPR (total physical recall) body movements with content to help students process and remember the information. For example, I had the class make a swooping motion inwards with their arms while making a slurping sound and sucking in their cheeks when describing that wetlands soak up water like a sponge. The more dramatic the motion, the more they embrace it!! Be creative and add your own motions in - then repeat them whenever the word or concept is repeated!

Option/suggestion: include a small photo next to each information bubble to support the information in that bubble (we have not provided these photos).

	Activity
	Teacher
	Student

	Link / Connect
(2 mins)
	Connect to last lesson learning.

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.
Make connections.


	Learning Target / Success Criteria
(3 mins)
	State/explain learning target: I can explain two reasons wetlands are important, and two problems created when human activities damage wetlands.

Ask each student to make sure they understand what they should be understand and be able to explain or do by the end of the lesson. Have partners turn and talk to state learning targets. Call on 1 or 2 people to restate the targets in their own words.

Our social learning target today is: I will share my ideas with teammates and classmates, and I will learn from their ideas.
	Re-state learning target to partner. Share out learning target in their own words if called on.


	Ramsar Video
(4-5 mins)
	Start with RAMSAR video about destruction and preservation of wetlands: RAMSAR Video

“As you watch, look for something that is new information to you.”

Note: this video does have some brief disturbing images of the impacts of destroying wetlands to life on Earth. Teachers should preview the video, and then prepare students if necessary for the video. The photos are factual and relevant but may be difficult for some students to see. 

After video, have students share with partners something that was new to them. Then have one or two students share out what their partner shared.
	Watch video.

Discuss anything new with partner.

Share out if called on. 

	Explain Functions/
Benefits Chart and Threats Chart
	[image: ]


Before students add the information bubbles on to the charts, explain what is on the charts.

“Today we will be learning more about the functions/benefits of wetlands and the threats to wetlands.”

Define/explain the vocabulary words functions/benefits and threats and post the definitions on the board.

Functions/Benefits: The ways that wetlands help plants, humans, and other animals; the values of wetlands.

Threats: Something that causes damage or danger.

Explain/review the Functions/benefits of healthy wetlands chart briefly by touching on each part of the wetland and mentioning what one might notice there. You can include very little detail, or more detail if your students are likely to need it. 

You might say: “This is a chart of a healthy wetland. We have talked about how the wetland is full of water and can absorb a lot of water. It is also full of all different kinds of plants and animals that live or visit here. Water may enter a wetland through a stream or lake. After water passes through the wetlands, it may be cleaner and have less pollution.”

Explain the Threats to Wetlands chart. Explain that the chart shows the same area as the natural wetlands chart, but the area has been developed, just like so many places in the United States, and in the world. 

Explain that houses and streets have been put in, the lake has been surrounded by a walking path and stones put in along the banks to stabilize them so they don’t erode. A factory has gone in that dumps some stuff into the lake including some contaminants and some warm water. The factory has a large paved parking lot where all the factory workers park. A farm and a ranch have been added on the hillside above the lake. The farmer uses pesticides to keep bugs from eating his crops (note crop duster airplane) and the animals on the ranch produce a lot of manure. The ranch and farm machinery sometimes spill fuel or leak oil. When it rains (note clouds), all these things get washed down the hill into the lake, remaining wetland and stream. There is a dock with boats in the water that leak fuel and oil. People dump trash or other things overboard from the boats.

	Listen. 

Share understanding of definitions. 

Ask questions to understand. 

	Matching Functions and Threats Cards
	“I have written important functions of wetlands on some cards, and more details about these functions on other cards. I have also written some threats to wetlands on some cards, and some details about these threats on other cards. I will hand out these cards to each of you in a minute.”

“For each function or threat, there are a pair of cards that together form one information bubble. Before we begin putting these cards on our chart, we need to match them up. It is your job to find the other side of your information bubble - find the heading that matches your details or the details that match your heading.”
(show two matching cards that go together from another topic)

Remind students to work together cooperatively and respectfully, listening to others, and being helpful. It is not a race, but instead a cooperative matching game. 

“When you have found the person with the card that matches yours (text to match your heading or heading to match your text), sit down and discuss where you think that bubble should go on our charts and why. Don’t put it up yet, though.”

Hand out cards (½ bubbles) to each student (you may need to have some pairs work together depending on how many students you have). 

Direct students to begin looking for their match. 

	Listen.

Ask clarifying questions.
















Get cards.



Wander, discuss, ask questions to find match.

Talk with partner about information on card and decide where it should go. 

	Function or Threat?
	Some of these information bubbles are about the functions of wetlands - things that wetlands due that are important or helpful for plant, humans, and other animals. Others are about threats to wetlands- things that are damaging or destroying wetlands so that the functions no longer happen. 

“Will you please take a minute to talk with your partner and identify whether you have a function or a threat information bubble? If you have a function, come to this side of the room/carpet. If you have a threat, come to this side of the room/carpet.”
	Students turn and talk with their partner to determine whether they have a functions or threats information bubble.

Students move to the correct location.

	Partners prepare to present to the class 
(4-5 mins)
	In a minute, you and your partner will be coming up to the chart, placing your bubble in an appropriate spot, and explaining the information in your bubble to the class. Give more details and examples than are on the cards if possible. Be clear and engaging, and ask your audience to repeat back what you taught them so you can make sure they understand what you said. If not, then repeat/restate as necessary.

	Listen

Talk with partner(s) and prepare what they will say about their information bubble. 

	Students Present about Functions of Wetlands
	Note: Teacher can choose to have students add to their individual Compare and Contrast Chart papers during student presentations as this may increase engagement and participation overall. 

Call on pairs of students with Functions cards one at a time to come up to the front, tape their cards in an appropriate place on the healthy wetlands chart, and then explain the function shown on their card.

Allow pairs to answer questions from the class before they sit down as time allows.
	

	Students Present about Threats to Wetlands
	Call on pairs of students with Threats cards one at a time to come up to the front, tape their cards in an appropriate place on the healthy wetlands chart, and then explain the function shown on their card. 

Allow pairs to answer questions from the class before they sit down as time allows.

As students share their Threats information bubbles, teacher can add on to their explanations with more information about: 
1) agriculture pesticides runoff contamination, 2) feedlot runoff contamination from manure, 
3) runoff from roads - tire dust and oil leaks both are toxic to wetland plants and animals, 
4) industry dumping contaminants, and/or warm water, 
5) industry releasing pollution into the air that settles into wetlands, 
6) paving over porous ground and wetlands with impermeable paving leads to flooding, 
7) loss of wetlands and wetland plants leads to faster moving water in and out of water bodies and more erosion….
	

	Create Compare and Contrast Chart.
	Using the information you learned today, I want you to create (or complete, if students were working on it during the lesson) your own Functions and Problems Compare and Contrast Chart. 

Explain Top Hat Graphic Organizer, and drawing on the back.

Students can work in pairs or individually depending on student needs.
	Listen to directions

Complete chart

	Wrap-Up Discussion
	Share work with someone new.
2-3 people share out with whole group. 
Review learning target and social target
Have students self assess how they did on learning target and social target by holding showing fingers (privately in front of chest) for 1 - 4.
	

	Breakpoint (or earlier depending on scheduling needs and pacing)

	Review of Threats to Wetlands
	With class, review the threats chart on the following day to solidify learning and understanding (Healthy wetlands charts have been reviewed already).
	Participate in discussion.

	Ongoing Assessment
	Have students add one or more revisions to their pre-assessment in a different colored pencil

Emphasize that this is a fun opportunity to show how much they are learning. They should not erase any original work, but instead add new knowledge and understanding so they can see their own growth!

Consider having partners or small groups share what they noticed they have learned since the original pre-assessment
	Add to pre-assessment
Share about new learning




Accommodations: 
· A list of sentence starters and prompting questions can be posted on a chart to support students in jotting notes.
· 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:
· Compare and contrast chart is an assessment for students reaching the learning target. 

References/Resources: 
Instructional Plan created by Janey Fadely with inspiration from:
· GLAD Project Learning Guide, Orange County Department of Education, 2nd Edition, www.NSTProjectGLAD.com
· What is Happening to the Southern Resident Orcas of the Salish Sea: Why did J32 die? 2018 Designed by Nina Bakketun, Michael Bloom, Henry Busch, Andrew Mark, and Jen Johnson June 2018. Mukilteo School District.
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