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	Overview

This lesson will introduce concepts in physics using the Mindstorm Lego Robots. Measuring distance, velocity, and acceleration of a robotic car. Through these lessons students learn to build and program a LEGO Robotic Car in cooperative groups and measure and graph its distance, velocity, and acceleration. In this lesson students learn important STEM and problem solving skills.



	Grades 
11th & 12th


	Time Allotment
One 90 minute period (lecture)

Two 90 minute  periods (lab)


	Learning Objectives
On completion of this lesson students will:

· Recognize topics in straight line motion 
· Practice programming robot to perform tasks
· Comprehend various topics in straight line motion
· Practice STEM skills
This lesson addresses 
· SOL CH 2 a, b, & c


	Media Components
· LCD Projector
· Desktop or Laptop

· Internet Connection
· Use of lab 
· Mindstorm Lego Robots Microsoft 
· Powerpoint

· NXT Programming Software 
· Vernier probeware




	Materials and Student Handouts
· Straight line motion Lab Paper
· Distance, Velocity, and Acceleration Worksheet
· Rubric for Presentation


	Teacher Preparations
· Prepare lecture
· Setup lab
· Print out all Handouts

· Make Rubric


	Introductory Activity
1. Focus:    “Ask students, How are distance (or displacement) related to velocity and acceleration?”
2. Activity: Discuss the various topics that students suggested. 
    Follow-up: Student will write out their idea with illustrations that would show how these three concepts are related.


	Learning Activities
1. Focus: “Today we will learn how distance (or displacement), velocity, and acceleration are related.” 
    Activity: Lecture on using algebra and calculus how these concepts are related. 
    Follow-up: Give students the rest of the period to work on the worksheet.
2. Focus: Tell students, “You need to build the Lego robot and program it to move a certain distance and using Venier probeware.” “Use your class time wisely!” 
    Activity: Students will be working in the lab for two class periods to build and program their robot. 
    Follow-up: Instructor will monitor activities and be available for questions. 



	Culminating Activities
1. Focus: Tell students, “It is now time for ________ to present their robot.” “Please be respectful of your peers.”
    Activity: Each student will present their robot to demonstrate their robot’s ability to move a certain distance and from that data with time data solve for the velocity and acceleration for five different distances.” The students will make graphs of distance, velocity, and acceleration. Instructor will be filling out rubric and writing down notes about presentations.
    Follow-up: After each student finishes instructor says, ”Thank you ________ your project was ________ and ________ .” 


	Assessment
· The instructor will sit down with each student one at time to discuss the filled out rubric. The instructor will engage each student to discuss their strengths and weaknesses of their presentation and robot design. After the discussion, the instructor will reveal the student their grade for the presentation and lab.


	Community Connections
· This lesson provides a broad overview of straight line motion. The lesson illustrates the relationship between distance, velocity, and acceleration.


	Cross-Curricular Extensions
· The public speaking aspect of this lesson helps to reinforce what the students have learned their respective English, speech, and drama classes. The programming and STEM aspects of this lesson helps to reinforce the 21st century skills the students must have in this brave new world!


	Adaptations 


	About the Author

Kevin Carini resides in the beautiful foothills of Shenandoah Valley where he teaches chemisty, AP chemistry, and physics at Luray High School. He earned his bachelor of science degree in chemistry and physics at Bridgewater College.
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