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Problem statement: Provide students insight what an engineer does in industry. Share personal background on path to an engineering career. Reinforce understanding and importance of collaboration, communication, critical thinking, problem-solving skills in engineering workplace. Immerse students in engineer teamwork problem-solving activity involving building paper bridges to practice engineering collaboration skills.

Lesson standards (NGSS, CCSS, CTE):
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.
· Identify most important skills to be a successful engineer
· Understand the academic pathways to becoming engineer and how current 4th grade curriculum is applicable. 
Locally and/or personally relevant for students/Connections to career and educational pathways:
Invite local engineer to share experiences and provide advice to students about working as an engineer.
Connect engineer presentation topics and content to relevant curriculum topics and units.




Materials:
· Engineering Journal for Wetlands Unit
· Engineering Introduction Presentation
· Bridge Building Activity Materials
· Printer paper (10 sheets for each group)
· Textbooks/Paperweight to anchor bridges
· Tape
· Coins/Marbles/Weighted objects to test bridge

Lesson preparation:
1. Prepare presentation from visiting engineer
2. Ensure access to YouTube video: NASA | NASA for Kids: Intro to Engineering (2:42 runtime)
3. Poster of the Engineering Design Process
4. Prepare & divide materials for bridge-building activity

Time required: 50 minutes

Grouping of students for instruction:
Most of lesson will be whole class. For the bridge building activity place students in groups of four to six that balance social skills. Groups will be sub-divided into two teams for activity, working on each half of bridge.

Sequence of learning
	Activity
	Teacher actions
	Student actions

	Introduce purpose 
	Introduce purpose and overview of topics. Talk to students about engineers role in society. Draw connections to Engineering Design Process (EDP)
Poster. 

	Listening
Ask questions


	What is an engineer/engineering?
	Show students pictures related to engineering. Ask students to share thoughts on why each picture was included in the presentation and their relation to engineers. Engineer facilitates further discussion and expansion behind reasoning for pictures.
	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

	Define engineering
	Show students dictionary definition of engineer. Connect definition to EDP Poster process. 
Show students video: NASA | NASA for Kids: Intro to Engineering (2:42 runtime)
Discuss observations from video and inquire about similarities and differences to EDP poster process. 
Ask students to summarize the role of an engineer. Talk to partner to formulate concise definition for engineer

	Listening, making connections to previous knowledge

Ask questions

Think time

Discussion with partner, record observations from video




	Why am I and engineer?
	Visiting engineer shares personal background on becoming engineer. Topics to discuss:
· School/academics
· Childhood inspirations/interests
· Exposure to engineering activities in school
· Respect, Teamwork & Collaboration
· Problem-solving: Finding solutions to problems with no “previous answers”

	Ask questions

Listening, making connections to previous knowledge

	What does an engineer do everyday?
	Engineer talks about everyday skills used in the workplace:
· Communication
· Problem-Solving & Analysis
· Teamwork & Collaboration
· Learning & Teaching

Provide personal connections to each of the skills listed. 

Discuss importance of skills in workplace. Provide examples of what happens when skills in some areas are lacking. 

Have students discuss with peers what they do everyday in school to practice these skills.
	Listening
Responding to teacher questions.





Ask clarifying questions. 








Turn and talk with group members. 

Share with class when done.

	How do I become an engineer?
	Reinforce skills required for engineering. 

Discuss academic requirements and pathway to become engineer.

Provide direct connection for students on how to work towards becoming an engineer.

	Ask questions
Listening

Share with class 



	Design Project: Bridge Building Activity
	Ask students to reiterate engineer skills taught during lesson.  (What are the most important engineering skills?)

Introduce activity rules and problem. 
Frame problem in terms of project constraints and performance objectives: 
· Constraint: Bridge needs to be “x” length and “y” distance from ground
· Constraint: Limited materials
· Performance Objective: Hold up “z” weight without collapsing

Provide students with materials and split students into teams of 4-5. 

Tell students that these teams will be subdivided in half, where each half is responsible for one side of the bridge.
The team as a whole needs to build a bridge that connects together and reaches the task objective. 
	Listening

Share with class










Ask Questions






Teamwork, discuss with teammates

Create plan for bridge and get agreement/consensus with team

Build bridge and test

	Share results and reflect
	Ask students to share design and result of bridge testing

Have students reflect on design and build process. Connect this activity back to the engineering skills taught in the presentation
	Communicate and present results

Reflect on lesson objectives






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: 

Assessment: 
Observation, student questions, thinking recorded in Engineering Journal
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