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Course Information

Grade Level: 
4
Subject: 
Science
Unit Title:
Force and Motion
Unit Duration:
7 Weeks

Instructional Information
Standards
S4P3. Obtain, evaluate, and communicate information about the relationship between balanced and unbalanced forces.
a. Plan and carry out an investigation on the effects of balanced and unbalanced forces on an object and communicate the results. 
b. Construct an argument to support the claim that gravitational force affects the motion of an object. 
c. Ask questions to identify and explain the uses of simple machines (lever, pulley, wedge, inclined plane, wheel and axle, and screw) and how forces are changed when simple machines are used to complete tasks. (Clarification statement: The use of mathematical formulas is not expected.)
Essential Questions
Factual
· What is the difference between a balanced force and an unbalanced force?
· How does gravitational force affect the motion of an object?
Inferential
· Explain how the use of simple machines changes force.
· What are the negative and positive implications of using machines?
Critical Thinking
· If you were the first to invent a simple machine, what would you construct first and why?
Vocabulary
Tier II Words
force, push, pull, motion, machine, work
Tier III Words
gravity, friction, mass, inclined plane, screw, wedge, pulley, lever, wheel and axle, acceleration, balanced force, unbalanced force
Unit Phenomena
· Egg Drop – Teacher sets up an egg on top of a toilet paper roll which is on top of a pizza pan which is on top of a glass of water. Students are challenged to figure out a way of getting the egg into the glass of water using only a broom. YouTube Video of Steve Spangler performing the Egg Drop experiment – for teacher use only. 
Science & Engineering Practices
· Asking Questions and Defining Problems
· Developing and Using Models
· Constructing Explanations and Designing Solutions
· Obtaining, Evaluating, and Communicating Information
Disciplinary Core Ideas
· Balanced and Unbalanced Forces
· Gravitational Force
· Simple Machines
Crosscutting Concepts
· Energy and Matter
· Cause and Effect
Misconceptions
· The only natural motion is for an object to be at rest and, if an object is at rest, there are no forces acting on the object.  
· It is natural for things to fall down toward the earth and there is no need to consider gravity as a concept to help explain why objects in the air fall to the earth. 
· Gravity only pushes down on objects to hold them in place.  
· Simple machines do work for us.
Learning Experiences
	Standard
	Learning Objective
	Learning Experiences

	S4P3. Obtain, evaluate, and communicate information about the relationship between balanced and unbalanced forces.
	· Students will analyze interactions and relationships between force, motion, energy, and matter  
· Students will determine whether forces are balanced or unbalanced.  
· Students will understand the effect of gravity and friction on moving objects.  
· Students will have experiences with simple machines.  
· Students will be able to identify simple machines at school and home.
	GaDOE Force and Motion Instructional Segment
This instructional segment will engage students in the study of machines, the effects of balanced and unbalanced forces, and the way gravity affects motion. 

The Art of Forces and Motion PBS Activity
Students learn about Forces and Motion by creating art that helps them to visualize, identify and explain these phenomena.


Differentiation Considerations
· Student Choice Performance Tasks
· Reflection and Goal Setting
· Learning Stations
· Choice Boards
· Formative Probes
· Science Journaling
· Multi-sensory activities
· Assistive Technology
· Flexible Grouping
· Multiple Means of Representation
Additional Resources
Page Keeley Probes
These probes can be used as phenomena. They are intended to elicit student understanding about science concepts. Starting a unit or lesson with a probe will help you uncover misconceptions and see what students already know about a topic. Using a probe at the beginning of a lesson and then at the end of the lesson serve the purposes of pretesting and then formatively evaluating student thinking. Below is a list of probes from Page Keeley’s book Uncovering Student Ideas in Science, that are appropriate for this unit. This book has been purchased for your grade level by the Office of Academic Achievement and can be found in your media center.
· Is It a Model? (Volume 4)  
· Is It a System? (Volume 4)  
· Apple on the Desk (Volume 1)  
· About Gravity (Volume 1)  
· Rolling Marbles (Volume 3)  
· Dropping Balls (Volume 3)
DE Techbook Resources
· About Force  
· About Force Constructed Response 
· Gravity
· Changing Direction
· Types of Simple Machines Exploration
· About Simple Machines Exploration
Hands-On Activities
· Pulling Your Weight
· Hands-On Lab: Slippery Design
· Hands-On Activity: Shooting Marbles
· Hands-On Activity: Shooting More Marbles
· Hands-On Activity: Universal Gravity
· Hands-On Lab: Comparing Liquids
· Hands-On Activity: Universal Gravity
· Hands-On Activity: Play Ball
· Hands-On Lab: Pendulum Motion
Recommended High Quality Complex Text
· Changing Direction by Natalie Hyde
· Science Lab: Motion and Forces by Rebecca Hirsch
· What Are Newton’s Laws of Motion? by Denyse O’Leary
· Balanced and Unbalanced Forces by Jenna Winterberg
· Explore Simple Machines! by Anita Yasuda
· Forces and Motion Through Infographics by Rebecca Rowell
STEM
· Discovery Education STEM Project Starters - Slippery Design Challenge, The Effect of Unbalanced Forces on Motion
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