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Project ESTEEM NGSS Unit


ENERGY: A 4th Grade Science Unit

	Grade/ Grade Band: 4th Grade

ESTEEM Team Members
Josh Niehues –Murdock Elementary
Linda Rice –Manzanita Elementary
Melinda Kyllo –Alturas Elementary
Summer Landon –Manzanita Elementary
William Kipp –William Meteer
Betsy Amis –Ponderosa Elementary
Linda Swayne –French Gulch Whiskeytown 
Team Consultant: Mary Rose Monney

	Unit: Energy
	[bookmark: _GoBack]A series of 6 lessons

	Brief Unit Description:  Students will explore how energy makes things move, focusing on potential and kinetic energy. Students will read articles and experiment with rubber band racers to discover the relationship between how much energy is stored in a material and how much is released. The exploration also includes collection of data, hypothesizing, modifying their rubber band racers (engineering skills), and using results from data collection and article reading to develop their ideas.  


	NGSS Performance Expectation(s): 
4-PS3-1. Use evidence to construct an explanation relating the speed of an object to the energy of that object. 
4-PS3-4. Apply scientific ideas to design, test, and refine a device that converts energy from one form to another.


	Specific Learning Outcomes (What students should take away from this lesson):  Students will be able to identify kinetic and potential energy in reference to their rubber band racers. They will be able to describe the relationship between stored and released energy (DCI PS3.A). Students will be able to design possible solutions to a problem in reference to their rubber band racer (DCI ETS1.A). 

	Academic Vocabulary: 
Kinetic Energy
Potential Energy

	Related Common Core State Standards for ELA and/or Math (Look up at the NSTA NGSS Hub: http://ngss.nsta.org/AccessStandardsByTopic.aspx.)
· RI.4.9 – Integrate information from two texts on the same topic in order to write or speak about the subject knowledgeably. (4-PS3-1)
· RI.4.1 – Refer to details and examples in a text when explaining what the text says explicitly and when drawing inferences from the text. (4-PS3-1)
· W.4.9 – Draw evidence from literary or informational texts to support analysis, reflection, and research. (4-ESS3-1), (4-PS3-1)

	Narrative / Background Information 

	Science & Engineering Practices: 
☐	Asking questions (for science) and defining problems (for engineering)
☐	Developing and using models
☐	Planning and carrying out investigations
☐	Analyzing and interpreting data
☐	Using mathematics and computational thinking
☐	Constructing explanations (for science) and designing solutions (for engineering)
☐	Engaging in argument from evidence
☐	Obtaining, evaluating, and communicating information
	Disciplinary Core Ideas:
PS3.A:  Definitions of Energy
PS3.B:  Conservation of Energy and Energy Transfer
ETS1.A:  Defining and Delimiting Engineering Problems


	Crosscutting Concepts:
☐	Patterns
☐	Cause and Effect
☐	Scale, Proportions, and Quantity
☐	Systems and System Models
☐	Energy and Matter
☐	Structure and Function
☐	Stability and Change

	Possible Preconceptions/Misconceptions: 
Students may believe that humans have an unlimited supply of energy. 

	Prior Student Knowledge and Skills Needed:
Students need to have an understanding that automobiles need to have fuel to move and that a car can run out of fuel. Students need to be able to follow step-by-step instructions.



	Learning and Instructional Sequence -- 5E Learning Cycle Model 

	Teacher Steps to Facilitate Learning
	Student Actions
	Formative Assessment 
(Monitoring Questions, Check for Understanding)

	[bookmark: _189jn3hn724u]Day 1
[bookmark: _npa3s0i38jj]ENGAGE:  Opening Activity – Access Prior Learning / Stimulate Interest / Generate Questions: 
[bookmark: _azvxu1pytp9x]Students will watch the “Explore” section of Mystery Science Energize Everything: Mystery 1: Speed & Energy

How can a car run without gas?
[bookmark: _uv5voob24v7]


	Stop and discuss prompts and answer question in science notebook (worksheet):
Discuss:
What do you think? When a person is making a car go, can the car go on forever? Why or why not?
Discuss: Where does this car get its energy?
Discuss: If you wanted a wind-up car to go farther, what would you do?

Notebook: Predict (Hypothesis): How can you take the energy stored in a rubber band to make a car move?

	
Check for understanding through discussion questions. Circulate around the room and check predictions in the notebook to monitor understanding.

	Day 2
EXPLORE: Lesson Description – Materials Needed / Probing or Clarifying Questions:
Students will construct a rubber band racer using the instructional video from the Mystery Science video stated above. 

Materials:
Laptop computer (watch video)
#32 rubber band
8oz paper cup
two disposable plastic cup lids with straw slot in the middle (lids must be larger than the paper cup)
pen
toothpick
plastic straw
2 pony beads
large paper clip
1 x 1 cardboard square
	Students will construct their rubber band racer. After construction, they will test their racer to make sure it moves in a rather straight line. If they find that their racer doesn’t “drive straight” they may modify their racer to fix the problem. (The video has some possible design solutions.)
	
Check each students racer to make sure it was constructed properly. 

	Day 3
EXPLORE: Lesson Description – Materials Needed / Probing or Clarifying Questions:
Students will participate in the “Race to the Sweet Spot” activity. They will be exploring how many winds of the rubber band it takes to get their rubber band racer to land on a specific marked spot on the ground from a marked starting point. 

Materials:
Race to the Sweet Spot data sheet (one per student)
masking tape to set up race track (The sweet spot should be 2 feet wide and 8 feet away from the starting line
	Students will guess how many winds it will take to hit the sweet spot. The students will then wind up their roller to test their prediction. After the trial the students will record what happened on their data sheet. Then discuss what will have to change (number to winds). Repeat trials until you hit the sweet spot consistently!
	In notebook:
2. What strategies did you use to help your roller land in the sweet spot?

3. If you could change the design of your roller to make it go further and faster, what would you do? Why would that make a difference?

Teacher will grade notebook entry to see if they found the relationship between the number of winds to how far the rubber band racer traveled. 

	Day 4
EXPLAIN: Concepts Explained and Vocabulary Defined: 
Students will read the article “Types of Energy” http://www.enwin.com/kids/electricity/types_of_energy.cfm
1st Read for Understanding
2nd Read: Close read to circle key words or phrases to write their own definitions of potential and kinetic energy with an example. Have them relate the definition to their rubber band racer.

	
Students will answer the following questions in their notebook: (Make sure to discuss the definitions as a class to insure accuracy.)

Potential Energy: Chemical energy from a battery is a potential form of energy, elastic energy in a stretched rubber band is a form of potential energy, but the most commonly referred to form of potential energy in physics is that of gravitational potential energy. This is energy that is stored due to an object's position.

Example: 
A coiled spring.
Wheels on roller skates before someone skates.
An archer's bow with the string pulled back.
A raised weight.
Water that is behind a dam.
A snow pack (potential avalanche)
A quarterback's arm before throwing a pass.
A stretched rubber band.

Kinetic Energy: Kinetic energy is the energy associated with the movement of objects. Although there are many forms of kinetic energy, this type of energy is often associated with the movement of larger objects.

Example: A baseball thrown by a pitcher, although having a small mass, can have a large amount of kinetic energy due to its fast velocity.
	
Students will answer the following question in their notebook for the teacher to assess:

Based on what you learned from your data (Race to the Sweet Spot Sheet), write a conclusion to our question for the hypothesis. Use the new science terms you’ve learned!

Question: 
“How can the energy stored in a rubber-band make a car move?”

	Day 4
ELABORATE:  Applications and Extensions:
Students will read an article from the Science Studies Weekly Periodicals:
Week 5 - Physical Science - Energy “Types of Energy”
	
Students will complete a 3-2-1 Summarizer based on the article.

3- Things you learned
2- Things you found interesting
1- Question you still have
	
Check 3-2-1 Summarizer for understanding that there are a variety of energy sources. 

	Day 5
EVALUATE:  Summative Assessment (Quiz / Project / Report)
Quiz:
Energizing Everything- Mystery 1 End of Mystery Assessment

	
Students may use their Science Studies Weekly Article for this assessment.
Students will complete the Energizing Everything- Mystery 1 End of Mystery Assessment
	
Check answers for accuracy.

	Elaborate Further / Reflect / Enrichment: 
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Name___________________
Can a car move without gas?

Predict (Hypothesis): How can you take the energy stored in a rubber band to make a car move?





2. What strategies did you use to help your roller land in the sweet spot?





3. If you could change the design of your roller to make it go further and faster, what would you do? Why would that make a difference?

Read the article, “Types of Energy” and define the following terms.

Potential Energy:

Example:

Kinetic Energy:


Example:

Based on what you learned from your data (Race to the Sweet Spot Sheet), write a conclusion to our question for the hypothesis. Use the new science terms you’ve learned!

Question: 
“How can the energy stored in a rubber-band make a car move?”





Teacher’s Edition
Can a car move without gas?

Predict (Hypothesis): How can you take the energy stored in a rubber band to make a car move?
Possible responses include: Stretching the rubber-band; attaching the rubber band on one end, pulling it, then letting go; attaching the rubber-band to wheels to turn them; twisting the rubber-band, etc.

2. What strategies did you use to help your roller land in the sweet spot?
When the racer didn’t go far enough, I wound the straw more times.
When the racer went too far, I wound the straw fewer times.
Student responses will vary on modifications they made to their racer.

3. If you could change the design of your roller to make it go further and faster, what would you do? Why would that make a difference?
See student response, answers will vary.

Read the article, “Types of Energy” and define the following terms.
https://www.enwin.com/kids/electricity/types_of_energy.cfm
*I’d print this out because the website has VERY annoying sound effects that will distract from learning. *

Potential Energy: is energy that is stored. If it were released, it would do a lot of work. The energy isn’t moving, yet.
Example:
Oil sitting in a barrel; the twisted rubber band in the racer
Kinetic Energy: is energy that is in motion. It happens when something is moving.
Example:
Water flowing in a river; rubber band unwinding (untwisting)
Based on what you learned from your data (Race to the Sweet Spot Sheet), write a conclusion to our question for the hypothesis. Use the new science terms you’ve learned!

Question: 
“How can the energy stored in a rubber-band make a car move?”
The rubber band is connected to the wheels of the racer. When I wound the straw, the rubber band twisted, building up its potential energy. When I let go of the racer, the rubber band untwisted. That changed the stored, potential energy into kinetic energy. That made the wheels turn propelling the car forward. 
***I couldn’t get a screen grab of the Race to the Sweet Spot data sheet***
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Energizing Everything - Mystery 1
End of Mystery Assessment


1. Many cars use gasoline to move. What type of energy is it, and how does it work?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________
________________________________________________________________________________________

2. How many different ways could you supply energy to make a car move?
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


3. Why do rubber band rollers move even though they don’t have batteries? Please use the scientific terms potential energy and kinetic energy in your answer.
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________


Energizing Everything - Mystery 1 End of Mystery Assessment 

Use the word bank below to complete the sentences.


1. Gasoline makes cars move because it has a lot of ____________________ in it.

2. When gasoline _______________, the energy is released as heat that can make motors move.

3.  _____________, _______________, and ________________ are three different ways that contain energy that can be used to make a car move.

4. When rubber bands are stretched, they __________________ energy that is released when the rubber band unwinds.


Word Bank

store
gasoline
energy
batteries
food
burns






References[footnoteRef:1]:  [1:  References for this lesson plan template: J. Spiegel, 2013, San Diego County Office of Education; Lewis Center, Academy for Academic Excellence, Apple Valley, CA. ] 

MysteryScience.com
Studies Weekly: https://app.studiesweekly.com/publications/California-Fourth-Grade-Science
http://www.enwin.com/kids/electricity/types_of_energy.cfm
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