



STEM Summer Institute Lesson Plans 2017

Teacher: Mr. Hildebrand and Mr. Weese		Class: Might Micro Controllers
	Day One Lesson Title: Getting into Circuits

	Lesson Objectives: 
*Students will identify an arduino and how it functions.
*Students will examine the Fritzing program and its connection to circuit boards

	Anticipated Learner Outcomes:
*Students will understand the role of waves in information transmission
*Students will understand the role of resistors in a circuit

	KCCR Standards Math:


KCCR Standards Science: NC SCOS Essential Standards and Clarifying Objectives

*Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into account relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions.
*Develop or modify a model based on evidence to match what happens if a variable or component of a system is changed.
* A wave model of light is useful for explaining brightness, color, and the frequency-dependent bending of light at a surface between media. (MS-PS4-2)
However, because light can travel through space, it cannot be a matter wave, like sound or water waves. (MS-PS4-2)
*HS-PS4-5.	Communicate technical information about how some technological devices use the principles of wave behavior and wave interactions with matter to transmit and capture information and energy
*Systems can be designed to cause a desired effect. (HS-PS4-5)




	Materials: Computers, paper, pencils, arduinos, LEDs

	Learning activities

	Engage (describe how teacher will capture students’ interest): 
*Icebreaker: “Fact or Fiction” – (Instructors will of course introduce themselves to the students) Students will be asked to write down two facts about themselves and one fiction. They will read those things to the class and the rest of the students will determine which one is fiction.
*Set expectations for students during the week.
*Students will also introduce themselves to the class in general: Name and school they attend at least.
*Student Survey on Computer Coding

	Explore (describe hands-on/minds-on activity students will be doing): 
*Basic Overview / Review of Scratch
Hopefully most of the students have some familiarity with Scratch. We will do a basic review of the Scratch components and programming blocks needed. 
Stage, blocks, variables
* Resistance is Futile
Experiment what happens when you use stronger resistors	
*Students will create a Blinking LED with their arduino.

	Explain (list questions & strategies that allow students to communicate what they learned): *Students Draw diagram for 4-5 LEDs, create their own blinking LED
*What role do the resistors play? 
*What evidence do we have of wave behavior?

	Elaborate (describe how students expand on concepts & make connections): 
*Students experiment with what happens to LEDs when you use stronger resistors		

	Evaluation (describe how students will demonstrate their learning): 
*We will have student groups share out their ideas on their games and provide feedback to any potential problems that we can see.
*Students will have written their ideas on paper and turn them in at the end of the day so they can be reviewed.






Vocabulary or topics discussed 
Science =resistors, Ohm’s Law, electricity, circuit, waves
Technology =arduino, Fritzing software, LED
Engineering = Click here to enter text.
Mathematics = Click here to enter text.
 

Which STEM careers were highlighted? = Programmer



STEM Summer Institute Lesson Plan

	Lesson Title: Day 2—Digital vs. Analog, Open vs. Closed Circuit

	Lesson Objectives: 
*Students will compare and contrast analog and digital input
*Students will examine how ultrasonic and and motion sensors function
*Students will compare and contrast an open and closed circuit 

	Anticipated Learner Outcomes:

*Students will understand the role of RGBs in determine color of LEDs
*Students will understand how waves are used in sensors

	
KCCR Standards Science: NC SCOS Essential Standards and Clarifying Objectives

*Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into account relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions.
· MS-PS4-3.	Integrate qualitative scientific and technical information to support the claim that digitized signals are a more reliable way to encode and transmit information than analog signals.
· MS-PS4-2.	Develop and use a model to describe that waves are reflected, absorbed, or transmitted through various materials.
· PS4.C: Information Technologies and Instrumentation
· Digitized signals (sent as wave pulses) are a more reliable way to encode and transmit information. (MS-PS4-3)
· HS-PS4-2.	Evaluate questions about the advantages of using a digital transmission and storage of information.
· Information can be digitized (e.g., a picture stored as the values of an array of pixels); in this form, it can be stored reliably in computer memory and sent over long distances as a series of wave pulses. (HS-PS4-2),(HS-PS4-5)
· PS4.C: Information Technologies and Instrumentation
· Multiple technologies based on the understanding of waves and their interactions with matter are part of everyday experiences in the modern world (e.g., medical imaging, communications, scanners) and in scientific research. They are essential tools for producing, transmitting, and capturing signals and for storing and interpreting the information contained in them. (HS-PS4-5)



	Materials: Computers, paper, pencils, arduinos, LEDs, sensors

	Learning activities

	Engage (describe how teacher will capture students’ interest): 
*Icebreaker
*Fading LED demonstrations
*Experimenting with sensors
*Review from yesterday’s lesson

	Explore (describe hands-on/minds-on activity students will be doing): 
*Students will use analog input to fade LEDs
*Students will begin constructing ultrasonic and motion sensors
* Students will work with buttons to open and close circuits

	Explain (list questions & strategies that allow students to communicate what they learned): 
*What is the difference between an open and closed circuit? What are the advantages of each?
*Students draw diagram on Fritzing to demonstrate fading LEDs

	Elaborate (describe how students expand on concepts & make connections): 	
*Students use knowledge of circuit design from Day 1 to create open/closed circuits
*Students use prior knowledge of digital input to compare with analog input

	Evaluation (describe how students will demonstrate their learning): 
*Students demonstrate their fading LEDs
*Students create and demonstrate an open and closed circuit



Teacher: Mr. Hildebrand and Mr. Weese		Class: Might Micro Controllers


Vocabulary or topics discussed 
Science =open/closed circuit
Technology =sensor, analog vs. digital, pulse width modulation
Engineering =
Mathematics =
 

Which STEM careers were highlighted? =Traffic controllers, Security engineers 

STEM Summer Institute Lesson Plan

Teacher: Mr. Hildebrand and Mr. Weese		Class: Might Micro Controllers
	Lesson Title: Day 3: Putting it all together

	Lesson Objectives: 
*Students will use prior knowledge of class content to create their own project, demonstrating ability to design a circuit, provide coded input, use Scratch code and Fritzing diagramming software

	Anticipated Learner Outcomes: 
* Students demonstrate ability to use prior knowledge of Scratch and Arduino to create their own project incorporating use of LEDs, RGB lights, push-button circuit, motion or ultrasonic sensors.

	KCCR Standards Math: Click here to enter text.


KCCR Standards Science: 
*HS-ETS1-2.	Design a solution to a complex real-world problem by breaking it down into smaller, more manageable problems that can be solved through engineering.
* NC SCOS Essential Standards and Clarifying Objectives
	Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into account relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions.
HS-ETS1-4.	Use a computer simulation to model the impact of proposed solutions to a complex real-world problem with numerous criteria and constraints on interactions within and between systems relevant to the problem.

	Materials: Computers, paper, pencils, arduinos, LEDs, sensors

	Learning activities

	Engage (describe how teacher will capture students’ interest):
*Icebreaker with pre-service teachers
*Simon Says game
*Individual time to create project

	Explore (describe hands-on/minds-on activity students will be doing):
*Students will complete their sensor project and fading LEDs if not already finished
*Students will begin work on their traffic light/Piezzo buzzer/self-determined projects	

	Explain (list questions & strategies that allow students to communicate what they learned):
*Why is order of coded commands important? 
*How is the timing of a system determined?
*What are the smaller components of a large system and how do they fit together?

	Elaborate (describe how students expand on concepts & make connections):
*Students use traffic and buzzer project to connect their prior knowledge of circuits and sensors and apply it to solve new problems

	Evaluation (describe how students will demonstrate their learning):
*Students begin to design their own individual project demonstrating their mastery of the skills and content covered on Days 1&2.




Vocabulary or topics discussed 
Science =
Technology = Click here to enter text.
Engineering = Click here to enter text.
Mathematics = Boolean phrase, conditional statements
 

Which STEM careers were highlighted? = Click here to enter text.



STEM Summer Institute Lesson Plan

Teacher: Mr. Hildebrand and Mr. Weese		Class: Might Micro Controllers
	Lesson Title: Day 4: Ultrasonic sensors and Freestyle: Your own project

	Lesson Objectives: 
*Students demonstrate ability to apply previous knowledge of coding, circuitry, sensors, resistors, etc., to solve a problem with their own individual plan in a culminating project.

	Anticipated Learner Outcomes:
*Students make connections between small-scale circuits from class and larger-scale, real-world examples of circuits at work

	KCCR Standards Math:


KCCR Standards Science:
* ETS1.C: Optimizing the Design Solution
Criteria may need to be broken down into simpler ones that can be approached systematically, and decisions about the priority of certain criteria over others (trade-offs) may be needed. (HS-ETS1-2)
* NC SCOS Essential Standards and Clarifying Objectives
	Define the criteria and constraints of a design problem with sufficient precision to ensure a successful solution, taking into account relevant scientific principles and potential impacts on people and the natural environment that may limit possible solutions.



	Materials: Computers, paper, pencils, arduinos, LEDs, sensors

	Learning activities

	Engage (describe how teacher will capture students’ interest):
*Ice breaker activity with pre-service teachers

	Explore (describe hands-on/minds-on activity students will be doing):
*Students code and wire ultrasonic sensor, Students continue work on final project
*Students interview a professional programmer over Skype

	Explain (list questions & strategies that allow students to communicate what they learned):
*How effective was my design strategy?
*How did I use circuitry and coding to solve a problem?
*How did we use math and formulas to determine distance with out sensor?

	Elaborate (describe how students expand on concepts & make connections):
*Students connect use of sensors to application in the real-world, including echo-location

	Evaluation (describe how students will demonstrate their learning): 
*Students will present their final projects to the class




Vocabulary or topics discussed 
Science = echo-location, sonar, sound waves
Technology = Click here to enter text.
Engineering =
Mathematics = conversion of units, using algebraic formulas
 

Which STEM careers were highlighted? = Computer programmer


