Energy
Physical Science/ Grade 4
In this unit, students are introduced to the concept of energy. Throughout this unit, students will gain a deeper understanding
of energy, the different forms of energy, and how to move energy from one place to another. The lessons within this unit
incorporate hands-on experiments, data collection, and discussion with peers and teachers.
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Unit Plan
Stage 1 Desired Results
ESTABLISHED GOALS
G
4-PS3-1. Use evidence to construct an
explanation relating the speed of an object
to the energy of that object.
[State Assessment Boundaries:
State assessment will be limited to analysis
of kinetic energy. Accounting for mass,
quantitative measures of changes in the
speed of an object, or any precise or
quantitative definition of energy is not
expected in state assessment.]

Meaning

4-PS3-2. Make observations to show that
energy can be transferred from place to
place by sound, light, heat, and electric
currents. [Clarification Statement: Evidence
of energy being transferred can include
vibrations felt a small distance from a
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source, a solar-powered toy that moves
when placed in direct light, warming a
metal object on one end and observing the
other end getting warm, and a wire carrying
electric energy from a battery to light a
bulb.] [State Assessment Boundary:
Quantitative measurements of energy are
not expected in state assessment.]
4-PS3-3. Ask questions and predict
outcomes about the changes in energy that
occur when objects collide.
[Clarification Statement:
Changes in energy can include a change in
the object’s motion, position, and the
generation of heat and/or sound.] [State
Assessment Boundary: Analysis of forces or
quantitative measurements of energy are
not expected in state assessment.]
4-PS3-4. Apply scientific principles of
energy and motion to test and refine a
device that converts motion energy to
electrical energy or uses stored energy to
cause motion or produce light or sound.

UNDERSTANDINGS
U
Students will understand that…
● Energy can be described as the
capacity to make change.
● Energy comes in different forms.
● Energy can be transferred from one
form to another.
● Energy can be transferred from one
location to another.
● Energy can be used to send
information.

ESSENTIAL QUESTIONS
Q
1. What is energy?
2. How can we turn energy from one
form to another?
3. How can we move energy from one
place to another?

Student Learning Targets
Students will know…
1. Words to describe energy:
a. Potential
b. Kinetic
c. Electrical
d. Sound
e. Light
f. Heat
g. Mechanical
h. Sound

K

Students will be skilled at…
S
1. Using appropriate devices to measure
time and distance. Specifically, they will
be able to use:
a. Rulers to measure distance
b. Stopwatches to measure time
c. (Optional: video analysis using
iPad)
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[Clarification Statement: Sources of stored
energy can include water in a bucket or a
weight suspended at a height, and a
battery.]

2. How to recognize characteristics of
different forms of energy.

2. Recording accurate data in science
journals (including units with
numbers).

[2006] 3-5 PS.4 Identify the basic forms of
energy (light, sound, heat, electrical, and
magnetic). Recognize that energy is the
ability to cause motion or create change.
[2006] 3-5PS.5 Give examples of how
energy can be transferred from one form to
another.
[2006] 3-5 PS.6 Recognize that electricity in
circuits requires a complete loop through
which an electrical current can pass, and
that electricity can produce light, heat, and
sound.
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Math 4.NF. 6. Use decimal notation for
fractions with denominators 10 or 100. For
example, rewrite 0.62 as 62/100; describe a
length as 0.62 meters; locate 0.62 on a
number line diagram.

Stage 2 – Evidence
Evaluative Criteria
● Clear and detailed plan for a tool
(done before any building) that
directly answers the following
prompts:
o What forms of energy are used in
your tool?
o How does your tool move and
change (convert) energy between
the different forms?
o What message are you sending?
● Actual tool that can transport a
message (absolute success is not
important). Instead the focus is on

Assessment Evidence
Unit Assessment –CEPA: Send Your Message
Summary: In this task, students will design and then create a tool to send a
message across the room using at least two forms of energy.
Details
Drawing upon their knowledge and understanding of the different forms of energy
and how energy is transported and converted, students will design (in small
groups) a tool to transmit a message across the room. The message can be visual (a
picture) or text-based (a written message). They will be able to use materials from
earlier lessons. The end products will be the plan, the actual tool, and a (guided)
write-up of the tool (including the 2-3 types of energy it uses, how it converts the
energy, and how the message is transported).
Creativity is encouraged, and the actual tool can be a functional “Rube-Goldberg”
type contraption. Groups of students needing additional support could have their

This unit was developed with Race to the Top and National Science Foundation funding (Grant #1432591). It is a DRAFT document that will be revised annually as the unit is piloted through the 2017-18 school
year.

Page 8 of 59

making changes to a plan based on
testing.

Optional Pre-unit Assessment- teacher
created or use the questions from “Show
What You Know”

forms of energy selected for them, while groups needing extensions can add in
more forms of energy and/or more conversions between different forms of energy.
Students will develop the plan first, before doing any building. They can revise their
plan after testing the first version of their tool.
OTHER EVIDENCE:
Show What You Know Worksheets: Many lessons contain MCAS style multiple
choice and open response questions to assess students understanding of the
concepts presented in the lesson, the classroom teacher should administer the
questions sometime after the completion of the lesson. The results can be used to
plan additional lessons on concepts that students need help mastering.

Stage 3 – Learning Plan
Summary of Key Learning Events and Instruction
Lesson 1: Introduction to Energy (bridging lesson): Energy will be addressed for the first time in this lesson and students
will be prompted to think about how energy connects to weathering and erosion.
Lesson 2: Speedy Marbles: In this lesson, students will experiment with ramps and marbles. Students will roll a marble down
ramps of varying heights in a series of trials. During these trials, the students will gather data in order to make conclusions as
well as graphic displays at the end of the lesson.
This unit was developed with Race to the Top and National Science Foundation funding (Grant #1432591). It is a DRAFT document that will be revised annually as the unit is piloted through the 2017-18 school
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Lesson 3: Collision Course: In this lesson, students will continue to experiment with ramps and marbles. Students will gain a
deeper understanding of collisions through discussion, observation and experimentation. Students will also partake in a
friendly intra-class competition.
Lesson 4: How Can We Change Energy from One Form to Another? The goal of this lesson is for students to become
familiar with different types of energy (Potential, Kinetic, Electrical, Sound, Light, Heat, Mechanical, and Sound), to be able to
describe these types of energy, and to understand how energy may be changed from one form to another, but never “lost.”
Lesson 5: How Can We Move Energy from One Place to Another? The goal of this lesson is for students to find examples of
energy in motion in their everyday surroundings and to articulate what forms of energy are being moved/changed.
Adapted from Understanding by Design 2.0 ©2011 Grant Wiggins and Jay McTighe Used with Permission July 2012
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Tiered Vocabulary List
Tier 1
Energy
Roll
Ramp

Tier 2
Motion
Stored
Measure
object

Tier 3
Kinetic
Potential
Angle
Transfer
Collision
Convection
Radiation
Conduction
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Lesson 1: Introduction to Energy
BACKGROUND
Overview of Lesson
Energy will be introduced for the first time and students will be prompted to think about how energy connects
to weathering and erosion. Students will also be introduced to different types of energy.

Focus Standard(s)
4-PS 3-2 Make observations to show that energy can be transferred from place to place by sound, light, heat, and electric
currents. [Clarification Statement: Evidence of energy being transferred can include vibrations felt a small distance from a
source, a solar-powered toy that moves when placed in direct light, warming a metal object on one end and observing the
other end getting warm, and a wire carrying electric energy from a battery to light a bulb.] [State Assessment Boundary:
Quantitative measurements of energy are not expected in state assessment.]
[2006] PS 4 Identify the basic forms of energy (light, sound, heat, electrical, and magnetic). Recognize that energy is the ability
to cause motion or create change.
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Learning Targets
I can define energy and identify its various forms including potential, kinetic, sound, light, heat, and electric energy.
I can create a concept map to demonstrate the understanding of energy.

Assessment
● Do you need energy for weathering and erosion to happen? Could weathering and erosion happen without energy?
● Create a concept map on “energy.” Have students work individually or in small groups to create a concept map focusing
on one of the essential questions. (See the example at the end of this lesson).

Targeted Academic Language
Tier 1: energy
Tier 2: motion, stored
● Tier 3: kinetic, potential

●
●

RESOURCES AND MATERIALS
Quantity
1 per student

Item
Science journals

Source
Classroom Teacher
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1
25
25
3 containers
1
1 per group
1

Projector
Paper bowls (colored)
Plastic straws
Salt
Computer
iPads (optional)
Potential and Kinetic energy video
(https://www.youtube.com/watch?v=AYRa8Ismplk&list=PLsAWD8mKKE97b_iw
zdzXSijuYpVdxV4qO&index=1)
1
Energy and Matter video
(https://www.youtube.com/watch?v=a_JufiBuDzA&list=PLsAWD8mKKE97b_iwz
dzXSijuYpVdxV4qO&index=2 )
**Items in bold should be returned to the bin for use next year**

Classroom Teacher
Bin
Bin
Bin
Classroom Teacher
Classroom Teacher
Thumb drive

Thumb drive

Lesson Opening/ Activator
1. Ask students how we were scientists when we studied rocks and minerals and record the answers for all to see on the
board or a large piece of paper. This can even be the basis for a “Science Wall of Fame” that we can continue to add to
all semester.
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2. Give each child a paper bowl and straw, and go around to each bowl and pour a pile of salt on one side of the bowl
(enough for the students to blow the salt with a straw and see movement).
3. Once all the students have their bowls, salt, and straw let them experiment and move the salt by blowing into their
straws. (Please remind the students to be conscious of those around them and to lightly blow on the salt so it doesn’t
get into their eyes or anyone else’s eyes.)
4. Once the students have played around with their salt for a bit, try to have them connect what they were doing to the
concept of energy. Some probing questions are: How did we move the salt? Are there different ways to move the salt?
Were we using energy to move the salt? Could we move the salt without energy? [SP1 - Asking Questions] After a few
minutes, have some of the students share their observations with the class

During the Lesson
1. Introduce the 8 scientific practices to the students (write them on a large piece of paper which can be kept up on a wall
in the classroom for the duration of the semester). Talk through each practice briefly, making sure the students
understand why it is important to keep these practices in mind. (See the list of the 8 scientific practices below.) Remind
the students that we are scientists and these practices are what guide all scientists in research and discovery.
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The 8 Scientific Practices
1.
2.
3.
4.
5.
6.
7.
8.

Ask questions (for science) and define problems (for engineering)
Develop and use models
Plan and carry out investigations
Analyze and interpret data
Use mathematics and computational thinking
Construct explanations (for science) and design solutions (for engineering)
Engage in argument from evidence
Obtain, evaluate, and communicate information

2. Pose the essential questions (see unit plan) as a way to motivate the tasks ahead and to build awareness among
students of the overarching goals for this unit. Be energetic in your introduction of this new material; this is your
opening pitch and moment to engage them in scientific discovery! You may decide to write the essential questions on a
large poster and display them prominently in the class as a reference to use throughout the semester.
3. Prompt the students to begin thinking about energy. Think about the words energy and energetic, how do these words
relate to us/people? What do we feel like when we have lots of energy? When do we have lots of energy? Where does
our energy come from? What do we feel like when we have little energy? How do we know how much energy we have?
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4. Screen the potential and kinetic energy video. Following the video, students can discuss other examples of potential and
kinetic energy either in small groups or as a whole class.
5. Screen the Energy and Matter video (this can be done before or after the next activity). The video moves quickly, so
consider pausing frequently or viewing multiple times to ensure the class understands the material. How does the
feeling of being “energetic” compare to the scientific definition of energy? (Note: mechanical and chemical energy are
mentioned in the video but are not taught in any lessons in this unit. Time need not be wasted explaining these
concepts in great depth).
6. Field Research: Divide the class in half so that each science fellow can take a group out to do “field research.” Have
each group take a walk around the school (inside or outside) to see if students can identify examples of energy
conversions and energy in motion. If walking around the school is not feasible, the students can look for sources of
energy within the classroom. Students can record their observations as photos or video clips using iPads or other
technology, if available. These “field notes” should be saved in the camera roll to share with the class, and for possible
use throughout the semester. If iPads are not available, the students can take notes in their science journals. This “field
research” should be long enough for the students to see multiple examples of energy in motion/energy conversions;
this can take anywhere from 10-30 minutes. [SP3 - Planning and Carrying Out Investigations] Once everyone has
had time to explore, bring the whole class back together. Have some of the students share their “field research” and
what they observed today.
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7. Create a concept map on “energy” (see the example at the end of this lesson). The classroom teacher should
appropriately scaffold the creation of the concept map depending on the needs of the class.

Assessment
● Do you need energy for weathering and erosion to happen? Could weathering and erosion happen without energy?
● Create a concept map on “energy.” Have students work individually or in small groups to create a concept map focusing
on one of the essential questions. (See the example at the end of this lesson.)
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Example of a Concept Map
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Lesson 2: Speedy Marbles
BACKGROUND
Overview of Lesson
In this lesson, students will experiment with ramps and marbles. Students will roll a marble down ramps of varying heights in
a series of trials. During these trials, students will gather data in order to make conclusions about energy and speed.

Focus Standard(s)
Math 4.NF. 6. Use decimal notation for fractions with denominators 10 or 100. For example, rewrite 0.62 as 62/100; describe
a length as 0.62 meters; locate 0.62 on a number line diagram.
4-PS 3-1 Use evidence to construct an explanation relating the speed of an object to the energy of that object.
[State Assessment Boundaries:
1. State assessment will be limited to analysis of kinetic energy.
2. Accounting for mass, quantitative measures of changes in the speed of an object, or any precise or quantitative
definition of energy is not expected in state assessment.]
[2006] PS 5 Give examples of how energy can be transferred from one form to another.
This unit was developed with Race to the Top and National Science Foundation funding (Grant #1432591). It is a DRAFT document that will be revised annually as the unit is piloted through the 2017-18 school
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Learning Targets
I can measure the time it takes for a marble to roll down a ramp.
I can draw conclusions about the speed of an object based on the height from which the object was dropped.
I can draw conclusions about energy based on observations of the speed of an object.

Assessment
•
•
•

Have students create a graph with the data collected from the activity, this could be in the form of a line graph with
height of the ramp on one axis and time it took the marble to roll down the ramp on the other axis.
Ask the students to write one thing they learned from this activity and one thing they wonder about.
In small groups have students discuss the following: How far does a marble roll up a ramp (placed at the same angle as
the down ramp)? Would marbles that have different weights roll at different speeds? Would it take less time/more
time for a larger marble to roll down a 1-meter ramp?

Targeted Academic Language
Tier 1: roll, ramp
Tier 2: measure, object
Tier 3: angle, transfer
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Resources and Materials
Quantity
1 per student
1 per group
(should have at
least 5 in your bin)
4-6 per group
A bunch for each
group
1 per group
1 per group
1 per group
1 per student

Item
Science journals
1 meter wooden ramp

Source
Classroom Teacher
Bin

Marbles
Books, blocks, objects to raise one end of a ramp

Bin
Classroom Teacher

Measuring tape or yardstick
Stopwatch or timer
iPads (optional)
Marble speed worksheet

Classroom Teacher
Bin
Classroom Teacher
Binder (teacher to make copies)

1 per group
Cardboard or plastic box
1 per group
Calculator (Only for challenge activity)
**Items in bold should be returned to the bin for use next year**

Classroom Teacher
Classroom Teacher
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Lesson Opening/ Activator
Ask students to look back at their concept maps. Then, ask students to “turn and talk” to tell a classmate about:
1. One of his/her ideas regarding the scientific principle of energy.
2. One new idea they recall from the energy video and/or their field research.

During the Lesson
Bring students’ attention to a quick, whole-class focus moment in order to discuss the tools that will be used in today’s
investigation. Describe the group task, which is to measure the time it takes a marble to roll down a ramp that is placed at
different heights.
1. Marbles down a ramp
a. Divide students into small groups and help find a clear space in the room in which they can set up their
experiments and make observations. Tell the students to think of this space as their “lab area” where they will
be conducting an experiment and collecting data. The materials each group needs include ramps, marbles,
measuring tape/meter stick, books or blocks to rest their ramp on, and a stopwatch or timer. (Optional: Give
the students a cardboard or plastic box to set the bottom end of the ramp so that the marbles do not roll all over
the classroom. If the marble hits the box, this will be a good indication that the students should stop the timer.)
The adults can distribute these materials after the transition, or groups can come get their materials from a
central location. The students should take their science journals with them.
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b. You can create specific roles for each student if needed such as, timekeeper, recorder, and marble roller. Give the
students time to practice using the stopwatches correctly. The science fellow should give a demonstration on
how the stopwatch works, either the classroom teacher or science fellow should review with the students how
to read decimals and discuss how to round the answers (to the nearest tenth or hundredth). The science fellow
should also give a demonstration on how to measure the height of the ramp from the floor.
c. Ask students to measure the ramps (should be 1m or longer) if the ramps are longer explain to the students that
they must start the ball at the marked line on the ramps not at the very top of the ramp, then give the students
time to play with the marbles, ramps, and timers. [SP5 - Using Mathematics and Computational Thinking]
d. Now, ask students to find a stable and level surface on which to prop up one end of the ramp (with books, blocks,
or other material) while setting the other end of the ramp on the floor.
e. Ask students to recall how long the ramps are (approximately 1m). Now, ask them to measure the vertical
height from the top of the ramp to the floor, and record that measurement in the height column on the
worksheet, which can be found at the end of this lesson. (The distance the marbles will travel on the ramp
should always be 1 meter. Optional: The teacher may predetermine heights so comparing results at the end
with other groups is easier. Students should have three different heights (example: 1ft, 2ft, 3ft).
f. Instruct students to place a marble at the top of the ramp and set the stopwatches to zero.
This unit was developed with Race to the Top and National Science Foundation funding (Grant #1432591). It is a DRAFT document that will be revised annually as the unit is piloted through the 2017-18 school
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g. One student can release the marble, while another student simultaneously starts the stopwatch. Students
should stop the timer immediately when the marble touches the floor or hits the box that the ramp has been set
in. A third student can record on the worksheet how long it took for the marble to roll down the ramp. Students
should repeat this procedure for a total of three trials at the same height. Explain that later the students will be
finding the average of these results to ensure accuracy in the measurement of times. Students should rotate jobs
so everyone gets a chance to do each job.
h. Repeat the procedure for two additional heights (three heights total). Help make sure students record all of the
heights and times observed. Once all groups are finished bring them back together for a class discussion about
the data that was collected. Some questions that could be asked may include: Did the marble go slower when it
was at the taller height or the lower height? When was the marble moving the fastest? When did the marble have
potential and kinetic energy? Were the times for the trials all the same or were they different? [SP4 - Analyzing
and Interpreting Data]
2. Once the students have finished the experiment ask them to “turn and talk” with their group about what they observed
during their experiment. Did we get the results we expected? Were we surprised by anything?
3. Optional: Record each group’s data in a whole-class data table or graph. You can use technology (graphing app
projected on screen or graph paper with document camera) or no-technology (chart paper or on board) to create a
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graph. This may be worthwhile, especially if you notice different groups getting very different answers, as that’s a good
time to talk about how to deal with discrepancy in data, and what might have caused this.

Assessment
● Have students create a graph with the data collected from the activity, this could be in the form of a line graph with
height of the ramp on one axis and time it took the marble to roll down the ramp on the other axis.
● Ask the students to write one thing they learned from this activity and one thing they wonder about.
● In small groups have students discuss the following: How far does a marble roll up a ramp (placed at the same angle as
the down ramp)? Would marbles that have different weights roll at different speeds? Would it take less time/more time
for a larger marble to roll down a 1-meter ramp?

Lesson Extension (Optional)
1. We will calculate the average time for each trial by adding the times together and dividing by three. Put the following
equation on the projector or board so we may follow the formula for finding average. The science fellow should explain
how to use the equation. Afterwards have a class discussion about the graphs that were made. A question to ask the
students may be, what conclusions about speed can we make from the graphs?
Trial 1 time + Trial 2 time + Trial 3 time
_____________________________
3
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Lesson 3: Collision Course
BACKGROUND
Overview of Lesson
In this lesson, students will continue to experiment with ramps and marbles. Students will gain a deeper understanding of
potential and kinetic energy through discussion, observation, and experimentation. Students will also partake in a friendly
intra-class competition.

Focus Standard(s)
4-PS 3-3 Ask questions and predict outcomes about the changes in energy that occur when objects collide.
[Clarification Statement: Changes in energy can include a change in the object’s motion, position, and the generation of heat
and/or sound.] [State Assessment Boundary: Analysis of forces or quantitative measurements of energy are not expected in
state assessment.]
4-PS 3-4 Apply scientific principles of energy and motion to test and refine a device that converts motion energy to electrical
energy or uses stored energy to cause motion or produce light or sound. * [Clarification Statement: Sources of stored energy
can include water in a bucket or a weight suspended at a height, and a battery.]
[2006] PS 5 Give examples of how energy can be transferred from one form to another.
This unit was developed with Race to the Top and National Science Foundation funding (Grant #1432591). It is a DRAFT document that will be revised annually as the unit is piloted through the 2017-18 school
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Lesson Targets
I can explain the transfer of energy that occurs when objects collide.
I can recognize the difference between potential and kinetic energy by observing a collision of two marbles.

Assessment
Have students write a few sentences for each question below in their science journals at the conclusion of the experiment.
● What happens to energy when there is a collision?
● Where does the energy go when two things collide?
● In the marble competition, which marble rolled the farthest? Why do you think it rolled the farthest?

Targeted Academic Vocabulary
●

Tier 3: collision, potential, kinetic

RESOURCES AND MATERIALS
Quantity
1 per student

Item
Science journals

Source
Classroom Teacher
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1 per group
(should have at
least 5)
2 per group
A bunch for each
group
1 per group
1 per group
1

1 meter wooden ramp

Bin

Marbles (make sure they are two different color)
Books, blocks, objects to raise one end of a ramp

Bin
Classroom Teacher

Measuring tape or yardstick
Stopwatch or timer
Marble Lab video
(https://www.youtube.com/watch?v=z4e5hOMvmWQ )
1 per group
iPads (optional)
1
Laptop (optional)
1
Projector (optional)
**Items in bold should be returned for use next year**

Classroom Teacher
Bin
Thumb drive
Classroom Teacher
Classroom Teacher
Classroom Teacher
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LESSON DETAILS
Lesson Opening/ Activator
Ask students to “turn and talk” to a classmate and discuss one new concept learned or observation made in the previous
lesson. Make sure students are staying focused and sharing scientific discoveries. The aim is for students to have grasped and
be able to articulate, in their own words, the concept that the higher the marble starts, the faster its speed.
**If time is restricted, this lesson can be divided into two parts** Note: If the lesson is divided into two parts the
science fellow(s) and teacher should discuss if the lesson will continue with just the classroom teacher or wait until
the science fellow(s) return the following week.

During the Lesson
1. Marble Demonstrations:
a. The science fellow should grab 3-5 marbles (of the same size) from the bin and use these marbles to demonstrate
simple collisions (two marbles being rolled into one another on a flat surface), call the students up to gather around
a table so they may see the experiment clearly. Ask the students to carefully watch the marble collision. After the
science fellow have demonstrated a few collisions ask students to share observations.
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b. Now the science fellow will demonstrate another type of collision (rolling one marble down a ramp with another
marble sitting at the base of the ramp). Before the science fellow demonstrate this collision have the students make
a hypothesis of what will happen when the marble rolling down the ramp collides with the stationary marble at the
base of the ramp. Some questions you can ask the students to get them thinking are: Will both marbles stop moving?
Will both marbles continue to move? Will one marble keep moving and the other marble stop moving?
c. Make sure to revisit kinetic and potential energy and ask the students to think about when the marbles have
potential and kinetic energy. It may even be helpful for the students to draw a picture of this in their science
journals. The picture could be as simple as using a circle to represent a marble that has potential energy and is still
on the ramp and using a circle with an arrow to represent the ball has kinetic energy and is moving.
d. Now the science fellow should set up a ramp in order to demonstrate what happens when marbles collide. Put one
of the marbles at the base of a ramp (stationary) and roll another marble down the ramp, allowing the two marbles
to collide. The science fellow should hold the ramp at different heights so the students can see how speed of the
marble impacts the collision; let the students see what happened and ask if their predictions correct? You can show
this type of collision a few times.
2. Playing with Marbles
a. Divide students into small groups and help them find a clear space in the room where they can set up the
experiment. Tell the students to think of this space as the “lab area” where they will be conducting an experiment
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and collecting data. Materials that each group will need include (ramps, marbles, measuring tape/meter stick, books
and blocks to rest their ramp on, and a stopwatch or timer). The adults can distribute these materials after the
transition, or groups can come get materials from a central location, students should take their science journals with
them. Give the students time to play with the marbles and ramps and test out collisions (as demonstrated by the
science fellow).
b. After everyone has had a chance to play with the marbles and get used to their ramp setup, have the students test
out different collisions and record their observations in their science journals. Some information they might record
include number of marbles, distance stationary marble travels after collision, what happened to the moving marble
after the collision, the height at which the first marble started, and observations about the collisions (sounds,
sights).
3. The Great Marble Competition
a. Get the attention of the whole class and tell them we are going to have a class competition. Students should remain
in groups and with the original materials. The science fellows and teachers should decide if the students can use
additional materials for this competition, and if so you should explicitly list which other materials the students can
use. Some of these additional materials may include masking tape, rulers, etc. Tell the students they will use their
new knowledge to see which group can get a marble (after a collision) to travel the farthest. The only requirements
are: 1. a collision must take place, and 2. the marble must travel down a 1-meter ramp.
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b. Allow the students to plan their strategy for a few minutes. Using the observations in the science journals, each
group should devise a strategy to get a marble to travel the longest distance, they should write this plan down in
their science journals, in words and/or drawings with labels. Adults should check plans before students proceed.
c. Once the groups have checked in with an adult they can build their structure (allow the students to gather
additional materials if the science fellows and teachers have decided this is appropriate), then let the students try
out the strategy, each group will set up their materials, as outlined in our plan, and then try it out.
d. After testing the strategy, each group can revise the strategy, this revised strategy will be the basis for the
competition. Allow 5- 10 minutes for revisions. Encourage students to record revisions in their science journals and
explain how scientists continually revise their experiments after each trial. [SP3 - Planning and Carrying Out
Investigations]
e. Once all the groups have made their revisions tell them it is time for the competition. Each group presents their plan
and the thinking behind it before doing two trials of the collision and using a measuring tape to record the
distances. Each group can use the longer of their two measured distances. Be sure to record the distances on the
board (or somewhere for the whole class to see). After each group has gone a winner will be declared.
4. End the competition with the students discussing the different strategies used in the competition, and why some were
more successful than others. Try to foster a conversation that gets the students talking about the factors that
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contributed to their success such as height of the ramp, speed of the marble, distance the marble traveled before the
collision etc. [SP8 - Obtaining, Evaluating, and Communicating Information]
5. Show the first half of the marble lab video to the class to demonstrate what would happen if two marbles of different
sizes were to collide. Next, show the second half of the same video used above to demonstrate what would happen if
two marbles that were both moving collided into each other (instead of one being stationary).

Assessment
Have students write a few sentences for each question below in their science journals at the conclusion of the experiment.
● What happens to energy when there is a collision?
● Where does the energy go when two things collide?
● In the marble competition, which marble rolled the farthest? Why do you think it rolled the farthest?
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Lesson 4: How Can We Change Energy
from One Form to Another?
BACKGROUND
Overview of Lesson
The goal of this lesson is for students to become familiar with different types of energy (potential, kinetic, light, heat, electric,
and sound), to be able to describe these types of energy, and to understand how energy may be changed from one form to
another, but never “lost.” There is a video demonstration on how to setup the solar panel station that the science fellow and
classroom teacher should watch before conducting the experiment.

Focus Standard(s)
4-PS 3-2 Make observations to show that energy can be transferred from place to place by sound, light, heat, and electric
currents.[Clarification Statement: Evidence of energy being transferred can include vibrations felt a small distance from a
source, a solar-powered toy that moves when placed in direct light, warming a metal object on one end and observing the
other end getting warm, and a wire carrying electric energy from a battery to light a bulb.][State Assessment Boundary:
Quantitative measurements of energy are not expected in state assessment.]
[2006] PS 5 Give examples of how energy can be transferred from one form to another.
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[2006] PS 6 Recognize that electricity in circuits requires a complete loop through which an electrical current can pass, and that
electricity can produce light, heat, and sound.

Learning Targets
I can name and give examples of the six types of energy (potential, kinetic, light, heat, electric, and sound).
I can describe how energy changes from one form to another.

Assessment
In their science journals, ask students to record their observations and answers to the following questions:
● What happens when energy is changed from one form to another?
● Can energy be lost?
● Can you list different types of energy?

Targeted Academic Vocabulary
Tier 2: potential, kinetic
● Tier 3: collide, convection, radiation, conduction
●

This unit was developed with Race to the Top and National Science Foundation funding (Grant #1432591). It is a DRAFT document that will be revised annually as the unit is piloted through the 2017-18 school
year.

Page 36 of 59

RESOURCES AND MATERIALS
Quantity
1 per student
1 per group
1 per group
1 per group: 5 total
1
1
4-6 per group
2
4
1
4
1
1
2
1-2 pgs. per student
Enough for all

Item
Science journals
iPads (optional)
Measuring tape or yardstick
Black plastic tube
Colored slides
Bouncy ball
Marbles
Battery holder
AA batteries
Multimeter
Wires with alligator clips
Motor with fan attached
Light bulb
Solar cell
Paper
Coloring Utensils (markers, crayons, pencils)

Source
Classroom Teacher
Classroom Teacher
Classroom Teacher
Bin
Bin
Bin
Bin
Bin
Bin
Bin
Bin
Bin
Bin
Bin
Classroom Teacher
Classroom Teacher
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1
1
1
2
1
1 roll
1 per student
1 per student
1 per student
1

Laptop
Projector
Electronic version of this lesson
Friction Blocks
Bell
Tape (clear is preferable)
“Solar Absorbers and the Future of Electricity” Reading
“Houston Affects the Earth” Reading
Paired Text Questions
Multimeter Tutorial video (https://www.youtube.com/watch?v=2px8YQR1_I )
**Items in bold should be returned for use next year**

Classroom Teacher
Classroom Teacher
Classroom Teacher
Bin
Bin
Classroom Teacher
Binder
Binder
Binder
Thumb drive

Setup
You will need to set up five stations in advance of this lesson. Screen the multimeter tutorial video to show the kids how to
properly set up the solar cells and multimeter
Stations should be setup as follows:
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1. Marble collides with bell at bottom of ramp (potential -> kinetic -> sound). Materials: 1-meter wood ramp, set of
marbles, bell, tape.
2. Simple circuit with two batteries and a light (electrical -> light). Materials: Battery pack, batteries, wires, light bulb
3. Simple circuit with two batteries and a fan (electrical -> kinetic). Materials: Battery pack, batteries, wires, fan
(mounted)
4. The multimeter is just to show that electricity is being produced. The specific units and details of how it works are not
important.
5. Friction blocks [wood blocks with different materials glued to them] (kinetic -> heat). Materials: small wood blocks
with 39elcro, wool, and plastic attached to them, students can also use their hands.

Lesson Opening/ Activator
Ask students to “turn and talk” and tell a classmate one new idea they learned or observation they made during the marble
collision lesson. Some questions you can prompt the students to think about are: What happened when the marbles collided?
Was there energy in these collisions? How could you tell?

During the Lesson
1. The classroom teacher needs to set up a laptop/projector so the colored slides located in the bin can be projected on a
screen at the front of the classroom (you can find these slides in the electronic version of this lesson). Show each of the
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six slides and briefly discuss each type of energy, make sure the students can give examples of each type of energy and
understand the difference between each type of energy.
2. Break students into five groups; assign each group one type of energy to focus on (Light, Heat, Electric, Potential,
Kinetic, and Sound).

3. Presenting Energy: Now that each group has been assigned a type of energy they must work together to come up
with a way to present their type of energy to the rest of the class. They can use one of the three methods listed below
to present their type of energy to the class. Give the students 10-15 minutes to prepare their presentation.
[SP2 – Developing and Using Models]
Option 1: Drawing. Use large paper and coloring utensils to create a drawing that represents their assigned energy
type.
Option 2: Skit. Using all members of the group, act out a short skit that represents their assigned energy type.
Option 3: Poem/Song. Create a poem or song that represents their assigned energy type.
4. Have each group share their assigned energy type with the whole class. Once all the groups have presented, have the
students return to their seats.
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**If time is restricted, this lesson can be divided into two parts** Note: If the lesson is to be divided into two parts the
science fellow(s) and teacher should discuss if the lesson will continue with just the classroom teacher or wait until
the science fellow(s) return the following week.
5. Now the science fellows will do a demonstration for the students. Have the students make predictions before the
demonstration. Demonstration: Drop a metal marble and a bouncy ball (of the same size) from the same height,
asking students for predictions about what will happen to each one when they hit the floor. You will need to ask
students to listen carefully during this demonstration, as the metal ball should make a much larger noise and bounce only
slightly, while the bouncy ball will make much less noise and will bounce much higher.
6. Discussion: Connect the ideas from previous lessons (especially the idea of kinetic energy and what happens to energy
in collisions) to have students discuss (as a whole class, in small groups, or in pairs) these questions: When do the balls
have potential energy? What happens to the potential energy of the balls when we drop them? What happens to the
kinetic energy of the balls when they hit the floor? Common student responses to the third question will likely include: it
disappeared, it was lost, it went “into” the floor, or it changed. In all cases, ask students to provide evidence to support
their idea. [SP6 – Constructing Explanations]

7. Energy Conversion Stations
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a. Ask the students to get back into their groups from earlier (you should have 5 groups). Assign each group a station.
Make sure the stations are set up in advance (see “Setup” above).
b. Allow each group to stay at each station for 5-7 minutes and have the students bring their science journals to each
station. At each station make sure the students have recorded the different types of energy they observed, and how
one has changed into another form of energy. [The objective during these stations is to help students explore how
different forms of energy can be converted but is not lost and also to familiarize them with physical examples of the
different types of energy.]

Classroom Extension: The classroom teacher should complete the following activity if the there is not enough time remaining
during the lesson. The ideas of convention, conduction and radiation will be assessed on the 2016 end of year science
assessment. Complete the online learning activity either as a whole class or individually: https://www.wisconline.com/learn/abe-ell/science/sce304/heat-transfer-conduction-convection-radiation

Assessment
In their science journals, ask students to record their observations and answers to the following questions:
● What happens when energy is changed from one form to another?
● Can energy be lost?
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● Can you list different types of energy?

Extension (optional)
Have students read two paired passages and answer questions. Students will read the “Solar Absorbers and the Future of
Electricity” and “Houston Affects the Earth” (from the binder) and complete the Paired Text Questions worksheet.
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Light
Light energy is a special type of wave (called electromagnetic radiation).
Sources of light energy

The Sun

Light Bulb
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Heat
Heat energy comes from the motion of molecules; more motion means more heat. The transfer of thermal energy from one object
to another is known as heat. In conduction, heat spreads through a substance when faster atoms and molecules collide with
neighboring slower ones, transferring some of their kinetic energy to them.
Sources of heat energy

Oven

Fire
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Electricity
Electric energy comes from the movement of charged particles called electrons.

Sources of electric energy

Batteries

Power Plants
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Potential
Potential energy is stored energy due to the position of an object.

Sources of potential energy

A stretched rubber band

A rock held high off the ground
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Kinetic (Motion)

Kinetic energy comes from the motion of objects or materials.
Kinetic energy will increase when an object is either (a) moving faster or (b) larger.

Sources of kinetic energy

Bicycle

Waterfall
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Sound
Sound energy comes from the vibration of air molecules.

Sources of sound energy

Bell

Speaker
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Lesson 5: How Can We Move Energy
from One Place to Another?
BACKGROUND
Overview of Lesson
The goal of this lesson is for students to find examples of energy in motion in their everyday surroundings and to articulate
what forms of energy are being moved/changed.

Focus Standard
4-PS 3-2 (NEW) Make observations to show that energy can be transferred from place to place by sound, light, heat, and
electric currents. [Clarification Statement: Evidence of energy being transferred can include vibrations felt a small distance
from a source, a solar-powered toy that moves when placed in direct light, warming a metal object on one end and observing
the other end getting warm, and a wire carrying electric energy from a battery to light a bulb.] [State Assessment Boundary:
Quantitative measurements of energy are not expected in state assessment.]
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Learning Target
I can record observations that illustrate the movement of energy across space.

Assessments
● Students should write a paragraph to detail their findings and create a diagram with labels to accompany the text. (For
classes in which iPads are available, students may work in groups to create a “video report”). Either option should
answer the following questions:
o Does energy move/change?
o How does energy move/change?
o Where did we see energy move/change during our scavenger hunt?
o What are other places where energy is moved/changed from one place to another?

RESOURCES AND MATERIALS
Quantity
1 per student
1 per group
4-6 per group

Item
Science journals
iPads (optional)
Marbles

Source
Classroom Teacher
Classroom Teacher
Bin
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A few for each
Materials to make ramps (rulers, tape, yardsticks, etc.)
group
1
Flashlight
1
Solar cell
1
Set of wires
1
Fan
**Items in bold should be returned for use next year**

Classroom Teacher/Bin
Bin
Bin
Bin
Bin

Lesson Opening/ Activator
Shine a flashlight on one of the simple circuits with the solar cell and fan.
1. Ask students to describe the different forms of energy in the different locations of this demonstration. This will get
them thinking about how energy can be moved from one location (the flashlight) to another (into the circuit and then
the fan). [SP7 – Engaging in Argument from Evidence]

During the Lesson
1. Energy Scavenger Hunt (Adapted from
https://www.teachengineering.org/view_activity.php?url=collection/cub_/activities/cub_energy2/cub_energy2_lesson
01_activity2.xml )
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2. Explain to students that we are going on an energy scavenger hunt around school, remind them that we need to be
mindful of others students/classes while on our scavenger hunt. During the scavenger hunt students need to find at
least six examples of energy moving from one place to another. Optional: Create a worksheet to use in lieu of science
journals.

3. Break the class into three groups, one group with each science fellow and the classroom teacher. Students should bring
their science journals (or worksheets on clipboards, if necessary) and a pencil. Students may also bring iPads (one per
group) to take photographs or videos to illustrate their examples.

4. The students need to find two examples in each of the places they visit on the scavenger hunt. The three places the
students will visit are: the cafeteria, the playground, and the music room (it is okay to visit different locations,
depending on weather, other classes, etc.). [SP3 – Planning and Carrying Out Investigations]

5. Send each group to a different location, and plan on spending 10 minutes in each location. Allow students to walk
around and explore, they may need some guidance on where to look for energy moving from one place to another. For
each example that is found, students should record:
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Location
Name of object
Type(s) of energy moving/changing
How we know (i.e., what is our evidence for that specific type of energy being present?) [SP4, Analyzing
and Interpreting Data.]
6. After everyone is back in the classroom, allow students to share some of the observations, with any remaining time in
the period, students can explore Rube Goldberg Machines online or using iPads.
●
●
●
●

Assessments
● Students should write a paragraph to detail their findings and create a diagram with labels to accompany the text. (For
classes in which iPads are available, students may work in groups to create a “video report”). Either option should
answer the following questions:
o Does energy move/change?
o How does energy move/change?
o Where did we see energy move/change during our scavenger hunt?
o What are other places where energy is moved/changed from one place to another?
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List of Unit Resources
Lesson 1
Quantity
1 per student
1
25
25
3 containers
1
1 per group
1
1

Item
Science journals
Projector
Paper bowls (colored)
Plastic straws
Salt
Computer
iPads (optional)
Potential and Kinetic energy video ( per
https://www.youtube.com/watch?v=AYRa8Ismplk&list=PLsAWD8mKKE97b_iwz
dzXSijuYpVdxV4qO&index=1)
Energy and Matter video
(https://www.youtube.com/watch?v=a_JufiBuDzA&list=PLsAWD8mKKE97b_iwz
dzXSijuYpVdxV4qO&index=2 )

Source
Classroom Teacher
Classroom Teacher
Bin
Bin
Bin
Classroom Teacher
Classroom Teacher
Thumb drive
Thumb drive
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Lesson 2
Quantity
1 per student
1 per group
(should have at
least 5 in bin)
4-6 per group
A bunch for each
group
1 per group
1 per group
1 per group
1 per student
1 per group
1 per group

Item
Science journals
1 meter wooden ramp

Source
Classroom Teacher
Bin

Marbles
Books, blocks, objects to raise one end of a ramp

Bin
Classroom Teacher

Measuring tape or yardstick
Stopwatch or timer
iPads (optional)
Marble speed worksheet

Classroom Teacher
Bin
Classroom Teacher
Binder (teacher needs to
make copies
Classroom Teacher
Classroom Teacher

Cardboard or plastic box!
Calculator (Only for challenge activity)

Lesson 3
Quantity
1 per student

Item
Science journals

Source
Classroom Teacher
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1 per group
(should have at
least 5)
2 per group
A bunch for each
group
1 per group
1 per group
1
1 per group
1
1

1 meter wooden ramp

Bin

Marbles (make sure they are two different color)
Books, blocks, objects to raise one end of a ramp

Bin
Classroom Teacher

Measuring tape or yardstick
Stopwatch or timer
Marble Lab video (https://www.youtube.com/watch?v=z4e5hOMvmWQ )
iPads (optional)
Laptop (optional)
Projector (optional)

Classroom Teacher
Bin
Thumb drive
Classroom Teacher
Classroom Teacher
Classroom Teacher

Lesson 4
Quantity
1 per student
1 per group
1 per group

Item
Science journals
iPads (optional)
Measuring tape or yardstick

Source
Classroom Teacher
Classroom Teacher
Classroom Teacher
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1 per group
(should have at
least 5)
1
1
4-6 per group
2
4
1
4
1
1
2
1-2 pages per
student
Enough for each
student
1
1
1
2
1

Black plastic tube

Bin

Colored Slides
Bouncy ball
Marbles
Battery holder
AA batteries
Multimeter
Wires with alligator clips
Motor with fan attached
Light bulb
Solar cell
Paper

Bin
Bin
Bin
Bin
Bin
Bin
Bin
Bin
Bin
Bin
Classroom Teacher

Coloring Utensils (markers, crayons, pencils)

Classroom Teacher

Laptop
Projector
Electronic version of this lesson
Friction Blocks
Bell

Classroom Teacher
Classroom Teacher
Classroom Teacher
Bin
Bin
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1 roll
1 per student
1 per student
1 per student
1

Tape (clear is preferable)
“Solar Absorbers and the Future of Electricity” Reading
“Houston Affects the Earth” Reading
Paired Text Questions
Multimeter Tutorial video (https://www.youtube.com/watch?v=2-px8YQR1_I )

Classroom teacher
Binder
Binder
Binder
Thumb drive

Lesson 5
Quantity
1 per student
1 per group
4-6 per group
A few per group
1
1
1
1

Item
Science journals
iPads (optional)
Marbles
Materials to make ramps (rulers, tape, yardsticks, etc.)
Flashlight
Solar cell
Set of wires
Fan

Source
Classroom Teacher
Classroom Teacher
Bin
Classroom teacher/Bin
Bin
Bin
Bin
Bin

This unit was developed with Race to the Top and National Science Foundation funding (Grant #1432591). It is a DRAFT document that will be revised annually as the unit is piloted through the 2017-18 school
year.

Page 59 of 59

