Lesson 1, Module 2 
Engineering a Boardwalk  
Introducing the Engineering Design Process and Establishing Group Norms
4th Grade Boeing Team
Spring 2019
by Teri deCocq and Janey Fadely

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 a environmental engineer who works for the state and have been assigned to this project to design the educational display boards and the floating boardwalk.

Lesson standards (NGSS, CCSS, CTE):
NGSS  3-5 ETS 1-1
Define a simple design problem reflecting a need or a want that includes specified criteria for success and constraints on materials, time or cost. 

CCSS.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
· Effectively analyze and evaluate evidence, arguments, claims and beliefs.
· 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.
Solve Problems
· Solve different kinds of non-familiar problems in both conventional and innovative ways.
· Identify and ask significant questions that clarify various points of view and lead to better solutions.
Creativity and Innovation
Think Creatively:
· Use a wide range of idea creation techniques (such as brainstorming).
· Create new and worthwhile ideas (both incremental and radical concepts).
· Elaborate, refine, analyze and evaluate their own ideas in order to improve and maximize creative efforts.
Work creatively with others:
· Develop, implement and communicate new ideas to others effectively.
· Be open and responsive to new and diverse perspectives; incorporate group input and feedback into the work.
· Demonstrate originality and inventiveness in work and understand the real world limits to adopting new ideas.
Implement Innovations
· Act on creative ideas to make a tangible and useful contribution to the field in which the innovation will occur.

Learning Targets: Student will be able to:
· Put the 5 steps of the EDP in order.
· Contribute to the group discussion and explain the group norms for the unit.
· Determine appropriate soft skills needed for the success of group work.
Locally and/or personally relevant for students:
Teacher can include pictures and information about wetlands in the local area. Students can survey students in another class about how much they know about wetlands to highlight how little most people know about this local and global issue.

Connections to career and educational pathways:
Invite a local engineer to come in to class and discuss how he/she works with others to solve problems. Ask the engineer to address how he/she communicates with others working on the project. How do they resolve differences of opinion?

Materials:
· Engineering Journal for Module 2 Wetlands Unit
· Norms poster (create with your class)
· Engineering Design Process Poster
· Pencils for students

Lesson preparation:
1. Make copies of student Engineering Journals, one for each student 
2. Poster of the Engineering Design Process
3. Print group roles poster
4. Ensure access to YouTube video, “Jessi has a Problem”, and have ready to play https://www.youtube.com/watch?v=RM04n0-QtNo  (5 mins. run time)

Time required: 50 minutes

Grouping of students for instruction:
Most of lesson will be whole class. For the section where the class is developing group norms, place students in groups of four that balance social skills.


Sequence of learning
	Activity
	Teacher actions
	Student actions

	Introduce purpose 
	Explain the purpose of this part of the unit: to learn and be able to use the Engineering Design Process (EDP)
Post poster of process
Briefly explain the EDP cycle showing hand signals:
· Ask: hand behind ear, palm forward to show listening to understand the problem
· Imagine: “thinking man” type pose with finger to side of face
· Plan: Pretend writing motion on palm of hand
· Create: hands dip to front
· Improve: as if looking through a spyglass and then flex arms

Watch https://www.youtube.com/watch?v=3YhKQU55aCk for an example rap:
This is the same rap/song but the video has lyrics typed out: https://www.youtube.com/watch?v=6dR3iKaWUoU

“Ask the right questions
Imagine how to solve them
Plan out each and every move
Create a solution to the problem
See what works and then Improve”

	Listening
Ask questions
Stand up and follow with hand signals

	Introduce EDP Journal
	Introduce the student Engineering Journal.
Tell students they will be using the journal to record their thinking throughout the unit.  Students place their name on the cover.

Students fill out first entry for Session 1: What I know about engineering and/or engineers.

	Students look through their journals and place name on cover.
Ask questions. 
Activate prior knowledge by filling out What I know… section and What I want to find out… section of Engineering Journal.
Students share thinking when called upon or by volunteering to share

	The Problem
	Introduce the problem:  
“Remember, we need to design a boardwalk for our wetland area that will help kids and adults learn about wetlands and appreciate them more.  We need to make it attractive and inviting so they will want to be there and help protect the area.”

“Your goal today is to learn about and understand the process that engineers use to create and build solutions to problems (The Engineering Process) so that you can use that process to engineer your boardwalk.”

	Listening, making connections to previous knowledge


Think time




	Overview of the EDP video 
	 Call students forward to the carpet.
Show “Jessi has a Problem” video https://www.youtube.com/watch?v=RM04n0-QtNo (5 mins. run time)

Call on students to share what they learned from the video.

	Watch and share thinking about video

Record notes in Engineering Journal about the video and add to the first two boxes about engineering/engineers.

	Norms for work throughout the unit
(suggested norms listed at end of lesson)
	Display the poster of the EDP.
“Being uniquely creative and brainstorming with others are a critical steps in the EDP. To learn the most from each other, we will need to follow group norms. These are things we will do to help us listen to others and respond respectfully to another person’s thinking. Many ideas that seemed impossible or even crazy at the time, resulted in some of our most useful inventions or solutions. By respectfully building on each other’s thinking, we can come up with incredible ideas. Group norms will help us do that.”

“Turn and talk with your group, what are some things (norms) we need to follow to best listen to each other and work well together? You’ll have 5 minutes to create your list.”

Review group roles before starting discussion. Give each group’s scribe a piece of poster paper and a marker to record the group’s thinking.

At end of five minutes, ask each group to share their thinking by having the entire group stand up and the recorder in each group share. Post groups poster when done.

Explain that you will take their thinking and create a class group norms poster.

	Listening
Responding to teacher questions.





Ask clarifying questions. 








Turn and talk with group members. 
Create list of norms to share whole class.
Share with class when done.

	Reflection/Review
	Review today’s learning. Write vocabulary on a poster and discuss how you used the terms in today’s lesson.

Ask students to fill out reflection part and steps match part.  Collect journals.

	Record thinking in Engineering Journal.
Hand in when done.



Example Norms:
· We listen respectfully to each other’s ideas,
· We work to understand the speaker’s ideas before sharing our own,
· We use a calm and respectful tone of voice,
· We take a break if we too frustrated to be respectful
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 who have social skills difficulties so they can more easily participate in the discussion and hear expectations multiple times.

Extensions: 
Teach a separate lesson on group communication skills/creating norms. 
Make connections to other content areas where students have “engineered solutions” to different problems they needed to solve.
Invite engineers to visit the class and speak about how they communicate ideas to others working on the same project and how they resolve differences of opinion.

Assessment: 
Observation, student questions, thinking recorded in Engineering Journal
References/Resources: 
Engineering Design Process Journal (created by Teri deCocq)
Engineering Design Poster (created by Teri deCocq)
Group Roles Poster  

