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Students investigate the phenomenon of the degradation and destruction of wetlands and the effect on humans and other plants and animals. Students investigate one part of the solution to the problem - public education and non-destructive public access to wetlands to increase public awareness and understanding of the problem. 

Problem Statement:
Wetlands in our region, and across the world, 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.

Unit learning objectives:
· Students will be able to describe the essential characteristics of wetlands (hydrophytic plants, wet for all or part of the year).
· Students will be able to explain why wetlands are important (name at least 4 important functions of wetlands).
· Students will create a display to educate people about the importance of wetlands.
· Students will practice and be able to name at least two 21st-century “soft” skills that are important for productive group work.
· Students will practice and use 21st-century soft skills and group work throughout the unit to create educational display boards that could be used to educate others about wetlands.
· Students will be able to name the steps of the Engineering Design Process, and will be able to explain how they used that process to design and build a model of a wetland boardwalk.
· Students will be able to connect the steps of the Engineering Design Process to a real-life situation.
· Students will understand how to evaluate and revise their designs using testing, a rubric and feedback.
· Students will be exposed to the experiences and expertise of professionals who use 21st century skills to solve real life problems, and will be able to share at least one thing they learned from that professional.

Learning Targets
· I will be able to define the following terms in my own words and give an example of each: wetland, ecology, marsh, bog, contaminants, pollution, food web, ecosystem, food chain, food web, producer, consumer, herbivore, carnivore, omnivore, decomposer, criteria, constraints, and engineering cycle,
· I will be able to identify and explain why wetlands are important in the ecosystem, and why they are important to people,
· I will be able to identify 4 main ideas that are important for the public to learn and understand about wetlands and create a display that will teach about one of these ideas,
· I will be able to work collaboratively with others in my group in a respectful and cooperative way in order to develop designs that are created and improved with input from all group members,
· I will be able to use the engineering design process to create a design and model for a floating wetland boardwalk that meets the criteria and constraints given.
 
Science Standards (NGSS
Students who demonstrate understanding can:

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)

5-ESS3-1. Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources and environment.
5-ESS2-2. Describe and graph the amounts of saltwater and fresh water in various reservoirs to provide evidence about the distribution of water on Earth. [Assessment Boundary: Assessment is limited to oceans, lakes, rivers, glaciers, ground water, and polar ice caps, and does not include the atmosphere.] 
ESS2.C: The Roles of Water in Earth’s Surface Processes  Nearly all of Earth’s available water is in the ocean. Most freshwater is in glaciers or underground; only a tiny fraction is in streams, lakes, wetlands, and the atmosphere. (5- ESS2-2) 
ESS3.C: Human Impacts on Earth Systems  Human activities in agriculture, industry, and everyday life have had major effects on the land, vegetation, streams, ocean, air, and even outer space. But individuals and communities are doing things to help protect Earth’s resources and environments.

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

	Science and Engineering Practices
	Disciplinary Core Ideas
	Crosscutting Concepts

	· Asking Questions and Defining Problems
· Developing and Using Models 
· Planning and Carrying Out Investigations 
· Using Mathematics and Computational Thinking 
· Constructing Explanations and Designing Solutions
· Engaging in Argumentation from Evidence
· Obtaining, Evaluating and Communicating Information


	· Earth and Space Science 2 (ESS2): Earth’s Systems
· ESS2C: The Roles of Water in Earth’s Surface Processes
· Nearly all of Earth’s available water is in the ocean. Most freshwater is in glaciers or underground; only a tiny fraction is in streams, lakes, wetlands, and the atmosphere.
· Earth and Space Science 3 (ESS3): Earth and Human Activity
· ESS3.B: Natural Hazards
· A variety of hazards result from natural processes (e.g., earthquakes, tsunamis, volcanic eruptions). Humans cannot eliminate the hazards but can take steps to reduce their impacts.
· ESS3.C: Human Impacts on Earth Systems
· Human activities in agriculture, industry, and everyday life have had major effects on the land, vegetation, streams, ocean, air, and even outer space. But individuals and communities are doing things to help protect Earth’s resources and environments.
· Engineering, Technology and the Application of Science 1 (ETS1): Engineering Design
· ETS1.A: Defining and Delimiting Engineering Problems  
· Possible solutions to a problem are limited by available materials and resources (constraints). The success of a designed solution is determined by considering the desired features of a solution (criteria). Different proposals for solutions can be compared on the basis of how well each one meets the specified criteria for success or how well each takes the constraints into account.
· ETS1.B: Developing Possible Solutions  
· Research on a problem should be carried out before beginning to design a solution. Testing a solution involves investigating how well it performs under a range of likely conditions.
· At whatever stage, communicating with peers about proposed solutions is an important part of the design process, and shared ideas can lead to improved designs.
· Tests are often designed to identify failure points or difficulties, which suggest the elements of the design that need to be improved.
· ETS1.C: Optimizing the Design Solution 
· Different solutions need to be tested in order to determine which of them best solves the problem, given the criteria and the constraints.

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



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. (Connection to unit: Students will use technology to draft, seek feedback on, and finalize their educational display boards).
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 educational display boards to teach others about the importance of wetlands).
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 and an educational display board design using their own text, and may include their own drawings, diagrams, or responsibly use others they have found). 
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.)
Engineering Standards (NGSS)
Students who demonstrate understanding can:
	3-5-ETS1-1.
	Define a simple design problem reflecting a need or a want that includes specified criteria for success and constraints on materials, time, or cost.

	3-5-ETS1-2.
	Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the criteria and constraints of the problem.

	3-5-ETS1-3.
	Plan and carry out fair tests in which variables are controlled and failure points are considered to identify aspects of a model or prototype that can be improved.


Literacy Standards (CCSS)
	CCSS.ELA-LITERACY.SL.4.1.B
	Follow agreed-upon rules for discussions and carry out assigned roles.

	CCSS.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.

	CCSS.ELA-LITERACY.SL.4.1.D
	Review the key ideas expressed and explain their own ideas and understanding in light of the discussion.







UNIT OVERVIEW
MODULE 1. A Community Wetland Park: Educate the Public About Wetlands
	Lesson # and Name
	What Students Do
	Students will learn 
(be able to):
	Assessment of Learning

	Pre-
Assessment / Ongoing Assessment
	· Take a pre-assessment before unit lessons begin
· Revise the pre-assessment using a different colored pencil at several points throughout the unit to show growth
	· Demonstrate growth in understanding of wetland concepts
	· Revisions to Pre-Assessment

	Lesson 1
Engage: Notice, Wonder and Build Knowledge
	· Hear problem statement and scenario
· Watch Bill Nye short video
· Create individual Observations and Questions notes in collaboration with others
· Create Observations and Questions class chart.
· Share out
· Exit Ticket
	· Generate interest about topic.
· Name at least one fact about a wetland.
· Write at least one question about wetlands.
	· Observations of students working in groups (soft skills)
· Student observations and questions notes
· Exit ticket



	Lesson 2
What is a Wetland? 
(2 sessions with breakpoint)

Picture File Cards, Pictorial Input Chart and Longer Bill Nye Wetlands Video
	· Watch 33 sec NOAA video on wetlands
· Study picture file cards and add observations and questions to the “Picture File Card” side of the Observations and Questions template.
· Observe teacher creating a What is a Wetland Pictorial Input Chart. Participate in repetition of new vocabulary and concepts.
· Watch longer Bill Nye Wetlands video (27 mins), and add to notes.
· Exit Ticket
· Add revisions to their pre-assessment based on new knowledge and understanding (optional).
	· Define a wetland, and explain 2 reasons why wetlands are important.
	· Student notes chart.
· Observations of students during group work.
· Exit Ticket

	Lesson 3
Pictorial Input Chart Review and add visuals 
	· Watch NOAA video (1 min)
· Study Picture File Cards
· Watch/listen to teacher review the Pictorial Input Chart about wetlands.
· Place Picture File Cards on chart at the appropriate time and spot on the chart.
· Complete Define and Sketch a Wetland worksheet.
	· I can define and sketch a wetland. 
	· Define and Sketch Healthy Wetlands Assignment

	Lesson 4
Compare and Contrast Functions and Threats
	· Watch RAMSAR video (4-5 mins)
· Learn definitions of functions and threats
· Match heading and detail information cards and determine if function or threat
· Present function or threat to the class and place it on the chart
	· I can explain 2 reasons (main idea and details) why wetlands are important and 2 problems (main idea and details) created by human activities.	Comment by Michele Hoyer: Change to 2 reasons why wetlands are being damaged or destroyed.
	· Compare and contrast with top hat graphic organizer for healthy vs damaged wetlands

	Lesson 5
Jigsaw Research about Wetlands
(3-5 sessions)
	· Jigsaw Research to answer the question: What are important things for the public to learn and understand about wetlands?
· Practice Group work skills

	· Students will be able to answer the following questions: 1) What are the benefits of wetlands? 2) What are threats to wetlands? 3) What animals live in wetlands? 4) What plants live in wetlands?
	(see below)

	Lesson 5A
	· Meet in Home Groups to create a team name, folder and symbol.
· Present Home Group name and folder to the class
· Choose or learn assigned topic for research.
· Research Teams read materials about wetlands, take notes, share information, and then share what they learned with their Home Teams.
	· Understand jigsaw research process
· Name and understand group work skills 

	· Observation of students working in groups
· Home Group Folder

	Lesson 5B
(1-3 sessions)
	· Meet in Expert Groups
· Research and take notes on chosen/assigned topic
	· Students will be able to teach others about at least 2 main ideas and details about their topic
	· Note-taking Chart
· Observations of Group work

	Lesson 6
Food Chains and Food Webs and Eat or Be Eaten Game (game optional)
	· Watch a short video about food chains and food webs. 
· Discuss video and then watch a Google slideshow on food chains and food webs. 
· Play a game based on food chains and webs.
	· Students will be able to answer the following questions: 1)What is a food chain? 2) What is a food web? What is photosynthesis? 4) What are producers? What are consumers?
	· Student examples of Food Chains and Webs.

	Lesson 7
Review Functions of Wetlands and Create Google Slides
	· Partners create google slides (or equivalent) to teach about wetland functions.
	· I can identify at least 3 functions of wetlands and why they are important. 
	· Slides (at least 3) that explain functions of wetlands.

	Lesson 8
Educational Displays/ Material for Boardwalk

	· Students and/or partners use knowledge they have built, notes, charts, and other resources to create educational material to teach about wetlands. 
	· I can create a display that teaches the public about the importance of wetlands. 
	· Students Displays

	Optional
Expert Visit / Career Connections-
Wetland Ecologist
	· Invite a local ecologist to talk about their career, education, and conservation, and to teach about wetlands (we invited a wetland ecologist from the WA Dept of Ecology)
	· Students will have a better understanding of ecology, the career path of ecologists, and what ecologist do.
	· Before and After Ecologist Visit Reflection Sheet

	Post-
Assessment
	· Take Post-Assessment (same as pre-assessment)
	· Students will demonstrate their learning about wetlands.
	· Post-Assessment




MODULE 2. A Community Wetland Park: 
Engineering Responsible Public Access for Preservation and Education
	Lesson # and Name
	What Students Do
	Students will learn (be able to):
	Assessment of Learning

	Lesson 1
Introduce the Engineering Design Process, Develop Group Norms
	· Start Engineering Journals
· Learn about EDP
· Watch “Jessi Has A Problem” video
· Develop group norms for productive group work

	· Put steps of EDP in order
· Name several norms that are important for productive group work

	· Observations of student group work
· Student questions and thinking recorded in Engineering Journal
· Steps of EDP in order in Engineering Journal

	Optional
Expert Visit / Career Connections-
Engineer
	· Invite an engineer who works in local industry or agency to talk about their career, education, and job (we invited two engineers from Boeing).Topics may include: 1) problem solving and engineering process they use at work, 2) soft skills and their importance.
	· Students will have a better understanding of engineering, the career path of engineers, and what engineers do.
	· Before and After Ecologist Visit Reflection Sheet

	Lesson 2
Ask, Imagine and Plan the Boardwalk
	· Think and learn about constraints for the boardwalk. 
· Study existing educational boardwalk solutions.
· Develop criteria for a successful educational boardwalk. 
· Draft and share possible solutions to our boardwalk problem.
· Check drafts ideas/drawings against criteria.
· With group, create a group draft plan.
	· Define criteria and constraints
· Use criteria and constraints to develop a design plan that fits within those constraints and meets those criteria.
· Create a draft group boardwalk design that incorporates individual design ideas into one group design. 

	· Observation of students working in groups
· Student questions, thinking and design recorded in Engineering Journal

	Lesson 3
Create and Improve








	· Create models with partner or group
· Improve design as they go
· Notice failure points and redesign
· Check models against criteria
· Share models
· Reflect
	· Create a model that is within the constraints of the system and meets the criteria set out
· Share model and thinking with others
· Learn from failure points in design and use them to improve design
	· Boardwalk Model
· Group work
· Presentation

	Lesson 4
Improve Steps
	· Learn about fair test
· Conduct a fair test on their model
· Design a rubric
· Showcase boardwalk designs
· Evaluate own designs
· Reflect about how EDP can be use to solve many problems in life
	· Apply a fair test to a model to improve the design
· Improve designs by incorporating ideas from other people or groups.
· Use EDP to solve problems in different situations in life.
	· Boardwalk Model
· Use of fair test
· Group work
· Discussion

	Post-
Assessment
	Take post assessment without notes
	
	Post-Assessment





Boardwalks will be tested in a large tray that has a layer of clay at the bottom. Two “posts’ will be driven into the clay and boardwalks will have rings around the post for stabilization as water level rise and fall. The test for the boardwalks will be to place them on the clay, attached to the “posts” and then fill the tray slowly with water from the side so that the boardwalk needs to float. Then the standardized weight will be placed on the boardwalk to see if it stays afloat when weighted. 

Resources:
http://www.ncwetlands.org

https://ambitiousscienceteaching.org/grade-4-oso-landslide-unit/

Extensions / Resources
1. iBiome Wetland Game (this could be an optional extension, but also could be important for students to build more understanding and knowledge)  Available online for purchase as (3.99 single use) or iBiome Lite available for free. This app works best on iPads, but a lite version is also available at www.brainpop.com. Fantastic learning opportunity. https://itunes.apple.com/us/app/ibiome-wetland/id900933868?mt=8L
2. Learning about watersheds
3. Watershed runoff table
4. Literacy Connection - Persuasive Letter to local representatives about the importance of saving wetlands.  Also connection to information writing (display boards).
5. Could write from the perspective of the animal in the wetland.
6. Native American use of wetlands. 
7. Students create brochures about wetlands
8. Magic School Bus about wetlands
9. Create models of wetland or wetland water column and demo how water goes from dirty to clean as they go through the wetland. 
10. Community Waters Unit….

file:///U:/Downloads/4th-LandWater-2016guide-11.pdf 

NGSS: Next Generation Science Standards
ISTE: International Society for Technology in Education
CCSS: Common Core State Standards

