Lego Robotics/GPS/GIS

Lesson Plan Template
	Unit/Lesson Title:                                                                                         Grade Level(s): 4
Subject/Topic Area(s): Science                                          Designed By: Denise Atkins, Amanda Rettig, and Kristen Atkins
Key Words: Force, Motion, and Energy
School District:  Page County                                                        School: Grove Hill ES

	Brief Summary of Unit/Lesson (including curricular context and unit goals):
Discovery of motion, speed, and friction using robots.

    


Stage 1: Identify Results

	Concepts: Force, Motion, Motion, and Energy


	Established Goals (National and State Standards):

Virginia Standards of Learning:
SOL Science 4.2 a-h

Math 4.20 a, b, d, e, and f.




What understandings are desired?                   What essential questions will be considered?
	Students will understand acceleration and speed.
Students will understand kinetic energy.

Students will understand factors that affect movement of an object.


	What is kinetic energy?
How do different surfaces affect motion?

What is acceleration?

What determines the speed of an object whether it is increasing, decreasing, or the same?


What key knowledge and skills will students acquire as a result of this unit?

	Students will know that speed is a measure of motion.

Students will know that forces can impact an object’s motion.

Students will know that acceleration is the increasing motion of an object.

Students will know that objects have kinetic energy.



	Students will be able to:
Explain that speed is a measure of motion

Interpret data to determine if the speed of an object is increasing, decreasing, or the same

Identify the forces that cause an object’s motion

Design an investigation to determine the effect of friction on moving objects

Collect and display in a table and line graph time and position data for a moving object.

 


Stage 2: Assessment Evidence

	Performance Task(s): 

Describe in detail specific tasks that would require students to demonstrate their ability to meet your instructional objectives.
The student will be able to determine the effects of variety of materials on an object at different acceleration levels.
The student will collect and display in a table and line graph time and position their data for a moving object.


	Other Evidence:

Include here tests, quizzes, worksheets that you will be using.
The student will give an oral presentation explaining their line graph and reasoning and conclusions acquired during the activity.   They will also take a short quiz at the culmination of the discussion.  The quiz may be taken in small groups.



Stage 3: Learning Plan

	Materials:

List all materials needed, including programming sequences for the robot.
Five robots

Multiple computers programmed with Mindstorms

Stopwatches
Chart paper

Variety of materials (carpet and flooring samples)

Different types of paper

Wood paneling

Mulch

Incline plane

	Procedures:
Describe in detail the steps for conducting the lesson.  If a unit plan, you can insert additional rows and make each row a day in the unit.  Your description should be such that any teacher could implement the lesson or unit.
(Students have already been introduced to the robot and basic programming)

Students will engage in an introductory lesson to force, motion, and energy using a Brainpop video.

Let groups collaborate together, choosing their own materials to design at least four variations of motion, to demonstrate the effects of friction on an object.

Students will program robots using different acceleration and energy levels using the coast option. 

The student will display their collected findings in a table and line graph.
The student will orally present to the class their findings.
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*This is just one example of a program a student could create for acceleration.  They are not limited to this model.

	Extension Activity
Describe in detail activities students will do to extend their learning should they finish early.
The students will use an incline plane to experiment with different acceleration levels.


	Academic Support

Describe in detail how students with academic challenges can be supported as they learn the content.
Students will be provided the opportunity to engage in the activity collaboratively with their classmates.

Student-teacher guidance will be available when needed.




Quiz
When did you see kinetic and potential energy during the experiment?

What did you learn about acceleration?

What surfaces allowed the robot to travel the furthest?  Why?

What surfaces caused the robot to travel shorter distances?  Why?

