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Step 1: Inquiry Approaches to Teaching

Authors’ Names: Dillon Rosin and Melissa Williams
Title of Lesson:  Speed Rockets
Teaching Date and Time:  December 4th from 1:40-2:25.
Length of Lesson:  45 minutes
Grade / Topic: 4th Grade.  Mechanical Energy/Motion.
Source of the Lesson:  Stompin’ Science, Dr. Griff Jones.

CONCEPTS
Among the different kinds of energy that we recognize, one of the most prominent is mechanical energy. Energy of this sort is observed in the form of the motion of a mechanical system. Motion is usually expressed as a rate, in terms of speed. Speed is defined as the ratio between a traveled distance and the set period of time in which that distance is traveled. Examples of units in this category include ft/sec  and km/hr.
Generally, assuming two objects have similar properties (such as mass and volume), the speed of this motion can be used to compare the energies put into each object. A faster speed means that more energy was put into the object, and vice versa. Speed can be found for a particular instant, or can be found as an average over a given interval. Velocity is similar to speed, with the main difference being that direction is taken into account when considering velocity. If direction is not a concern, then the two terms can be used interchangeably.

PERFORMANCE OBJECTIVES

Students will be able to:

1. Recognize that an object in motion always changes its position and may 
change its direction. 

2.  Investigate and describe that the speed of an object is determined by the 
distance it travels in a unit of time and that objects can move at different 
speeds.
FLORIDA STATE STANDARDS

	Benchmark Number: 
	SC.4.P.10.2

	Benchmark Description: 
	Investigate and describe that energy has the ability to cause motion or create change. 

	Subject Area: 
	Science  

	Grade Level: 
	4  

	BODY OF KNOWLEDGE: 
	Physical Science  

	Big Idea: 
	Forms of energy - 

A. energy is involved in all physical processes and is a unifying concept in many areas of science. 

B. energy exists in many forms and has the ability to do work or cause a change.

 

	Date Adopted or Revised: 
	02/08   

	Date of Last Rating: 
	05/08   

	Cognitive Complexity: 
	Moderate  -  What does this mean?   

	Status: 
	State Board Approved   


 

MATERIAL LIST AND STUDENT HANDOUTS (per group)
· Stomp rockets
· Rocket launchers

· Clipboards

· Calculators

· Stopwatches

· Cones

· Trundle wheel to measure out meters
ADVANCE PREPERATIONS

· Measure out 10 meter distances and set up on field in back.
SAFETY

· Don’t launch at each other.
· Make sure not to point at people.
5 E LESSON TEMPLATE

	ENGAGEMENT
Time: 5 min.

	What the Teacher Will Do
	Probing Questions
	Student Responses and Potential Misconceptions

	We will bring in material from an actual rocket launch and ask them if they know what it is…then we will show them a video of a rocket launch.
	How is an object put into motion?
Will that object always stay in motion and in the same motion?

How do we know how fast something is moving?
	Put energy into it.
No.  everything stops moving at some point.

Yes.  In space!  If nothing stops it.

We measure the speed.

Like in a car miles per hour.



	
	
	


	EXPLORATION
Time:  15 min.

	What the Teacher Will Do
	Probing/Eliciting Questions
	Student Responses and Misconceptions

	We will do stomp rockets experiment.
	
	

	Procedure:
1. Time the stomp rocket from the instant you stomp on the launching pad to when it hits the hits the ground.  Record this total time in the data table (t).

2.  Measure the distance your rocket traveled.  Record this distance in the data table (d).
3.  Compute the average speed (s) of your Stomp Rocket by dividing the distance traveled by the total time the rocket was in the air, speed = distance / time.  A quicker way to write this is, 

s = d/t

4.  Multiply the speed by 2.23 to convert it from meters per second (m/s) to miles per hour (mph)


	Tell kids to make observations that we can discuss after the experiment.
Record all data into their notebooks.

	Think about what is making the rocket launch.

What is making the rocket stop moving?
Record time.
Record distance.


	EXPLANATION
Time:  10 min.

	What the Teacher Will Do
	Probing/Eliciting Questions
	Student Responses and Misconceptions

	Have each individual student do their calculations and get an average speed.
	
	

	Discuss together what we all observed and why we think things happed and have students record them in their notebook.
	1.  What was the greatest distance your group achieved with the rockets.
2.  What was the greatest time your group achieved with the rocket?

3.  What was the greatest average speed your group achieved with the rocket?

4.  Describe the farthest flight of your air pressure-powered rocket.  Include your data and calculations in your description.

5.  Why do you think some flights were better than others?

6.  Compare your Stomp Rocket’s launch speed with the speeds of other objects.  How much faster or slower is the Stomp Rocket’s speed?
	Some rockets may fly farther due to a greater energy put into them at paunch, or due to more favorable conditions (wind, launch angle, etc.)


	ELABORATION
Time:  10 min.

	What the Teacher Will Do
	Probing/Eliciting Questions
	Student Responses and Misconceptions

	We will discuss escape speed and compare that to the speed of their rocket to relate the experiment to real life.

	Can objects escape Earth’s gravity? 
How fast must they be moving to do so?

Why would we want to escape Earth’s atmosphere?
	Yes, provided they move fast enough.
11,200 m/s, or about 25,000 mph

To conduct studies in space, via satellites or astronauts.

	
	
	


	EVALUATION
Time:  5 min.

	What the Teacher Will Do
	Probing/Eliciting Questions
	Student Responses and Misconceptions

	Give out a quiz to the students with a few questions.
	How can we find speed?
If an object has a faster speed, was more energy put into it, or less?

Name something which can lower speed over time.


	Distance divided by time equals speed.
A faster object generally has had more energy put into it.

Friction, air resistance, brakes, etc.


	
	
	


