

	COURSE:     Principles of Engineering 

	UNIT:  Fluid Power 3.0    
	EXERCISE:   Construction of t-shirt launcher   
	TIME FRAME:   2-4 hours   
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	PREPARATION:  Summary of “to do’s” that the teacher should understand and prepare before bringing this lesson to the classroom.

	
· View the list of instructions for fabrication and plan to distribute to groups. 
· Familiarize self with safety considerations to go over with class.
· Materials needed: wood, couplings, reducers, PVC, PVC glue, PVC cap, Schrader valve, solenoid valve, 9-volt batteries, nails, Sharpie, protractor, hand saws (1 per group), tape, clamps (1 per group). 
· Arrange to have enough space for construction. 
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	SAFETY:  Summary of safety strategies in the lesson.

	
· When moving around with large sections of PVC or wood, look around to ensure no one is able to be hit.  
· Review proper use of using hand or power tools.  A safety test should be administered if using power tools
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	DESIRED RESULTS:  

	ESTABLISHED GOALS:
	
	TRANSFER:

	
Problem Solving Techniques and Applications Standards:

· Try to find a solution independently before consulting anyone else.
· If unable to solve a problem (such as a safety or academic question) independently, consult the teacher or a team member. 

Teachers should use the STEM Academy Standards Correlation System available in the STEM Connections area of a unit to extract specific standards and insert these standards here.


	
	Students will be able to independently use their learning to…

· Work in a group to construct a t-shirt launcher



	
	
	MEANING:

	
	
	UNDERSTANDINGS
Students will understand that...

· Communication and distribution of work is very important in a team effort. 
· Multiple steps and a lot of work go into the fabrication of a seemingly simple product. 



	ESSENTIAL QUESTIONS
Students will keep considering...

· Some basic fabrication techniques
· How parts can be integrated into a system
· How fabrication improves understanding of a product’s function


	
	
	ACQUISITION OF KNOWLEDGE AND SKILL:

	
	
	Students will know...

· How to work with PVC, including connections via PVC glue and couplings
· How to nail pieces of wood together (for the launcher stand)
· How to thread a part


	Students will be skilled at...

· Closely following an extensive set of instructions for fabrication
· Working with wood
· Working with PVC
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	EVIDENCE:  

	EVALUATIVE CRITERIA:
	
	ASSESSMENT EVIDENCE:

	
· Graded  rubric
· Pieces cut to size, angles accurately marked on the wooden structure, no leakage due to poor connection of parts
	Performance Task(s): 

Construction of a t-shirt launcher and wooden stand for angle adjustment

	
	Other Evidence:  

· The quality of the completed launcher will serve as evidence of fabrication performance (including security of parts, accuracy of angles, appropriate dimensions). 
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	LEARNING PLAN:  Summary of Key Learning Events and Instruction

	
Pre-Assessment:  
Instructor will have students record and turn in information about any previous experience working with wood or PVC. This will help in gauging how much explanation for techniques is necessary. 

W = help the students know where the unit is going and what is expected? Help the teacher know where the students are coming from (prior knowledge, interests)? 
H = hook all students and hold their interest?
E = equip students, help them experience the key ideas, and explore the issues?
R = provide opportunities to rethink and revise their understandings and work?
E = allow students to evaluate their work and its implications?
T = be tailored (personalized) to the different needs, interests, abilities of learners
O = be organized to maximize initial and sustained engagement as well as effective learning?

	W  Where are your students headed?  Where have they been?  How will you make sure the students know where they are going?
	Students will be provided with a list of instructions for fabrication to review beforehand. They have previously learned basic trigonometry so will understand how angle adjustments are relevant in the launch.

	H  How will you hook students at the beginning of the unit?
	Introduce students to fun, real-life applications of fluid power and projectile motion.  Show t-shirt launcher of San Antonio Spurs, which shoots 60 shirts in 10 seconds. 

	E  What events will help students experience and explore the big idea and questions in the unit?  How will you equip them with needed skills and knowledge?
	[bookmark: _GoBack]Students will learn basic fabrication techniques by carefully reading instructions and working with PVC, wood, and other materials firsthand  

	R  How will you cause students to reflect and rethink?  How will you guide them in rehearsing, revising, and refining their work?
	Students will be able to rethink by clarifying steps with team members. If parts are not secured well enough, testing pressure will indicate a leakage and provide opportunity to reflect on how to make an adjustment. 

	E  How will you help students to exhibit and self-evaluate their growing skills, knowledge, and understanding throughout the unit?
	Students will exhibit their fabrication skills while creating the launcher. Self-evaluation will be possible by comparing the project with previous, successful models or peer models. 

	T  How will you tailor and otherwise personalize the learning plan to optimize the engagement and effectiveness of ALL students, without compromising the goals of the unit?
	If a student is not comfortable cutting or nailing parts, ensure that they work with other people who are. These students can learn about fabrication by observing it. Additionally, if any group needs assistance with any given step, it can be arranged by the teacher. 

	O  How will you organize and sequence the learning activities to optimize the engagement and achievement of ALL students?
	Students will first receive instructions so they may review them and determine if they have any questions prior to construction. They will also view several examples of t-shirt cannons in class so that they have an idea of what their goal is. Finally, they will work with the materials firsthand to create the final product. 



Progress Monitoring:  

· Teacher observes students throughout the building process, also answering any questions and drawing attention to any problem areas. 
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	DIFFERENTIATION:  Summary of Key Differentiation Techniques

	
· Students who learn by working with their hands will be more heavily involved in the fabrication. Visual learners will play more of a passive role in construction, observing most of the work. Auditory learners will benefit most from explanations of materials and fabrication techniques prior to construction. 


The ASCD Study Guide for Integrating Differentiated Instruction and Understating by Design: Connecting Content and Kids.
by Carol Ann Tomlinson, Jay McTighe

Integrating Differentiated Instruction and Understating by Design: Connecting Content and Kids.
by Carol Ann Tomlinson, Jay McTighe
ISBN-13: 978-1416602842   
ISBN-10: 1416602844

Differentiating Reading Instruction
by Laura Robb.
ISBN13: 9780545022989

A Teacher's Guide to Differentiating Instruction
The Center for Comprehensive School Reform and Improvement
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	CAREER CONNECTIONS:  Summary of Career Opportunities Associated with this Lesson

	
· Mechanical engineer- design and redesign mechanical devices, oversee the production of a product
· Pipefitter- fabricate and install piping systems
· Because of the emphasis on teamwork in this lesson, it will be helpful for any career. 
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	KEYWORDS:  Please Insert Keywords from this Lesson with their Definitions

	
· PVC- polyvinyl chloride; strong but lightweight plastic used in construction
· Schrader valve- a valve through which air can be pumped into a vessel (in this case, the PVC gas tank)
· Solenoid valve- releases pressure upon electrical stimulation
· Coupling- a device for connecting parts
· Reducer-provides a transition from a larger to smaller diameter PVC
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