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	PREPARATION:  Summary of “to do’s” that the teacher should understand and prepare before bringing this lesson to the classroom.

	
Teachers will need to ensure that the proper supplies are available for students to build their solutions.  
[bookmark: _GoBack]

Tools
· Internet
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	SAFETY:  Summary of safety strategies in the lesson.

	
Please use this space to describe safety procedures or highlights for this lesson.  

There are no safety strategies for this exercise. 
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	DESIRED RESULTS:  

	ESTABLISHED GOALS:
	
	TRANSFER:

	
Problem Solving Techniques and Applications Standards:

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…

· Review and give examples of input, process, output and feedback;

· Examine a system, describe its parts and modify it based on input from a team.


	
	
	MEANING:

	
	
	UNDERSTANDINGS
Students will understand that...

· Defending an idea when presenting it to peers is a very important aspect of system optimization.
	ESSENTIAL QUESTIONS
Students will keep considering...

· How systems can be improved and optimized;
· What else can be optimized, using previously learned techniques?


	
	
	ACQUISITION OF KNOWLEDGE AND SKILL:

	
	
	Students will know...

· Examples of inputs, processes, outputs and feedback;
· Parts of a system and how to modify it based, on input from a team.
	Students will be skilled at...

· Defending a modified system in a presentation to peers;
· Illustrating a system after it has been dissected in a peer evaluated display.
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	EVIDENCE:  

	EVALUATIVE CRITERIA:
	
	ASSESSMENT EVIDENCE:

	
· Representative
· Justified well
· Accuracy

	Performance Task(s): 

Material Systems Dissection
In this exercise, students will illustrate a system after it has been dissected in a peer evaluated display 

System Loops
Students will define the input, process, output and feedback loop of a system in this exercise.



	
· Correct answers
· Involved
	Other Evidence:  

· Corresponding quiz questions

· Discussion
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	LEARNING PLAN:  Summary of Key Learning Events and Instruction

	
1. Set Introduction
Start by giving your students the basic definition of a system: A system is a means of achieving desired result. It has input, process, output and feedback loops. Have your students assemble a list of systems that they are familiar with on the board. To get the ball rolling, list a few basic ones associated with the automobile: internal combustion engine, braking system, electrical systems, etc. Leave this list on the board during the PowerPoint and lecture. It will be helpful to use examples within your presentation that the students are familiar with.

2. Remind Students
Using the PowerPoint as the basis of your lecture guide your students through the slides at a comfortable pace. Encourage your students to take notes, as this material will be tested through the online quiz.

3. Types of Inputs
The text and PowerPoint only list the top three inputs. There are four more types of input for you to inform your students about: materials, tools and machines, energy and capital.

4. Different Types of Output
On the output slide, it is helpful to illustrate the different types of output: planned/unplanned, desired/undesired, immediate/delayed, positive/negative. Point out to your students that just because an output may be unplanned or undesired, it is not necessarily a bad thing. This is how many products are invented and new ideas spread.

5. Examples
This lecture is relatively short and could potentially leave you with half a class period to spare. If this is the case, use a portion of the time to discuss today’s lecture in detail. Offer more examples of systems and how they fit into the model.

6. Whisper Game
Should you still have time left play the whisper game? This is a good game to illustrate a communications system. Write a phrase on a sheet of paper and give it to the first student. From there the students are to “pass” the phrase around the classroom by whispering it to the person beside them only once. By the time it reaches the last person I’m sure you’ll find your output to be quite different from the initial input. Discuss with your students a way that might be more efficient to pass the information along (saying the phrase aloud, each person rewriting it, passing it original piece of paper scraps). This will illustrate optimization, and depending on time you can expand the exercise even further by incorporating multiple messages starting at different areas of the classroom to illustrate larger and larger systems.

Progress Monitoring:
· The instructor will need to monitor the classroom, checking student’s work and ensuring students are on task and following directions. 
· Ensure students store their projects at the end of class and leave all materials in the room.
At the end of the activity, post student projects in the room and provide appropriate feedback.
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	DIFFERENTIATION:  Summary of Key Differentiation Techniques

	
Please use this space to insert your differentiation techniques.  Depending on the needs of students, various techniques might be needed in a classroom, therefore use the information below and experts in the area needed to design your plan for differentiation.



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

	
Please use this space to insert careers that might be connected to this lesson. This section will need continuous updating as new careers and emerging technologies change the opportunities available in the workforce.
Systems Engineer
	Systems engineers specialize in analysis of systems.

Efficiency Consultant
	Efficiency consultants analyze various systems in attempt to improve system efficiency.

Chemical Engineer
	Chemists often attempt to develop methods of chemical production more optimized than commonly used processes.


Good sources for career connections:

Occupational Outlook Handbook
http://www.bls.gov/ooh

The National Career Clusters® Framework
http://www.careertech.org/career-clusters
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	KEYWORDS:  Please Insert Keywords from this Lesson with their Definitions

	
Please use this space to insert keywords and their definitions
Use resources like dictionary.com to find definitions to your keywords



EFFICIENT—working in a well-organized and competent way.
SYSTEM—a set of connected things or parts forming a complex whole.
INPUT—what is put in, taken in, or operated on by any process or system.


Page 1 of 3

Page 3 of 3

image2.png




image3.png
S1




image4.png
S2




image5.png
S3




image6.png




image7.png




image8.png




image1.png
)

=




image10.jpg
MODIFIED UBD LESSON PLAN ||| STEM]OT




image9.png
STEM 101

Powered by THE STEM ACADEMY





