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Lessons 8–9
Energy Changes during 
a Collision

Prepare
In Lessons 6 and 7, students concluded that transferring more energy to an object allows it to move 
with more speed. In Lesson 8, students build on the investigation from Lesson 7 by investigating how far 
objects moving at various speeds can move a second object after a collision. Students then graph their 
data to identify patterns in the transfer of energy between colliding objects in the ball bearing and 
catch system. In Lesson 9, students make sense of their investigations by developing a model to explain 
what happens to energy during a collision. Because energy transfer and transformations occur before, 
during, and after a collision, students model each stage to track the presence of energy phenomena.

Student Learning
Knowledge Statement
Energy in a system can transfer between objects through collisions, causing changes in their motion.

Objectives
▪ Lesson 8: Predict the transfer of energy of motion between objects during a collision.

▪ Lesson 9: Explain the transfer of energy of motion between objects through forces in a collision.

Concept 2: Energy Transfer
Focus Question

How does energy transfer from place 
to place?

Phenomenon Question

What happens to energy when 
objects collide?
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Texas Essential Knowledge and Skills Addressed

4.2A Plan and implement descriptive investigations, including asking well defined questions, 
making inferences, and selecting and using appropriate equipment or technology 
to answer his/her questions. (Addressed)

4.2C Construct simple tables, charts, bar graphs, and maps using tools and current technology 
to organize, examine, and evaluate data. (Addressed)

4.2D Analyze data and interpret patterns to construct reasonable explanations from data 
that can be observed and measured. (Addressed)

4.2F Communicate valid oral and written results supported by data. (Addressed)

4.3B Represent the natural world using models such as the water cycle and stream tables and 
identify their limitations, including accuracy and size. (Addressed)

4.4 Collect, record, and analyze information using tools, including calculators, microscopes, 
cameras, computers, hand lenses, metric rulers, Celsius thermometers, mirrors, spring 
scales, balances, graduated cylinders, beakers, hot plates, meter sticks, magnets, 
collecting nets, and notebooks; timing devices; and materials to support observation 
of habitats of organisms such as terrariums and aquariums. (Addressed)

4.6D Design a descriptive investigation to explore the effect of force on an object such as 
a push or pull, gravity, friction, or magnetism. (Introduced)

English Language Proficiency Standards Addressed
2C Learn new language structures, expressions, and basic and academic vocabulary heard 

during classroom instruction and interactions.

4A Learn relationships between sounds and letters of the English language and decode 
(sound out) words using a combination of skills such as recognizing sound-letter 
relationships and identifying cognates, affixes, roots, and base words.

5G Narrate, describe, and explain with increasing specificity and detail to fulfill content area 
writing needs as more English is acquired.
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Materials

Lesson 8 Lesson 9

Student Science Logbook (Lesson 8 Activity Guide) ●

Collision Investigation (per group): textbook (at least 1″ thick; the same type or size for each group), 2 rulers, 1″ ball 
bearing, tape, ball bearing catch

●

Science Logbook (Lesson 9 Activity Guides A and B) ●

Teacher Anchor chart, anchor model ●

Preparation None
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Lesson 8
Objective: Predict the transfer of energy of motion between objects during a collision.

Launch  3 minutes

 ►Can you name some things that collide?

▪ A foot and a soccer ball

▪ Cars, if they get into an accident

▪ Football players

Remind students of the collision discussion at the end of Lesson 7, and allow them to ask any additional 
questions they have about collisions. Add these questions to the driving question board.  
Ask students to review the Phenomenon Question What happens to energy when objects collide?

Explain that investigating collisions will help students develop a better understanding of what happens 
to energy when two objects collide.

Tell students they will design an investigation in which a ball bearing collides with another object. The 
second object is called a catch. Their goal is to find out whether a faster-moving ball bearing has more 
energy than a slower-moving ball bearing and what happens to that energy during a collision. They will 
compare how much energy the ball bearings have by observing how far the ball bearings push the catch.

Agenda
Launch (3 minutes)

Learn (38 minutes)

▪ Plan the Investigation (7 minutes)

▪ Conduct the Investigation
(13 minutes)

▪ Analyze and Interpret Data
(18 minutes)

Land (4 minutes)

English Language Development
Students were introduced to the 
word collide  at the end of Lesson 7. 
It may be beneficial to revisit this term 
as students begin to use it in this lesson.

Teacher Note
In Lessons 8 and 9, students build a foundation to understand how energy changes forms. Help 
students understand how energy transfers to other objects by giving examples, such as energy 
transfer from electrical wires to a speaker. Transfer of energy will be further developed in later grades.
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Share the investigation question: Does an object’s speed affect energy during a collision? Students 
record this question at the top of the Lesson 8 Activity Guide.

 ►How could we vary the ball bearing’s speed?

▪ We could throw the ball into the catch. But that might not be a fair test since you might throw
it harder than me.

▪ We could put more energy into the ball bearing by lifting it higher on the ruler ramp. Our last
investigation showed that will make different speeds, so it’s a fair test.

Confirm that students can set up a fair test by varying the release points of the ball bearing again 
to change its speed and build on the results from the last lesson.

Learn  38 minutes

Plan the Investigation  7 minutes

Perform a quick demonstration to show students how the catch works. In other words, roll the ball 
bearing down the ramp directly into the catch. Then, demonstrate measuring the distance the catch 
travels when the ball bearing collides with it. The higher the ball bearing is placed on the ramp, the 
farther the catch will travel. 

Establish an updated investigation plan with students. Emphasize the importance of measuring 
distance traveled by using consistent reference points, such as the front of the catch. Record the 
investigation plan, and display it so students can refer to it throughout the lesson.

Teacher Note
Have the investigation materials out 
and visible to students as they consider 
this question. Doing so may help remind 
them of their last investigation, in which 
they learned to vary the speed of the ball 
bearing by placing it at different points 
on the ruler ramp.

Differentiation
During the investigation, the catch only 
moves a short distance. To make sure 
all students are prepared to measure 
this distance, review or remediate 
measurement concepts. Have students 
practice measuring and choosing 
appropriate units of measurement before 
the investigation.
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Sample class investigation plan: 

1. Conduct the investigation on a flat surface.
2. Choose a textbook that has a width of at least 1 inch. Position the book flat on the surface. Lean

the ruler flat-side down on the book to create a ramp. Line up the ruler's 28 cm mark with the
edge of the book.

3. Place a piece of tape on the work surface so that the edge lines up with the end of the ruler.
This edge of the tape will be the start line.

4. Place the ball bearing catch against the end of the ruler so that the front (open side) of the
catch lines up with the start line.

5. Release the ball bearing from the ruler's 7 cm mark, and then measure how far the front
of the catch slides from the start line. Reset the catch and perform three more trials at the
7 cm mark.

6. Repeat the investigation, releasing the ball bearing from the ruler's 14 cm, 21 cm, and
28 cm marks.

Ask students to use this investigation plan to fill in the blank headings in the data table in their Science 
Logbooks (Lesson 8 Activity Guide). As they prepare the data table, work with students to determine 
that the best unit of measurement to use is centimeters (cm).

Sample data table: 

Release 
Point on 

Ramp 
(centimeters 

from 
bottom)

Distance  Ball Bearing Catch Travels (centimeters )

Trial 1 Trial 2 Trial 3 Trial 4 

Typical 
Distance 

Value 

7 

14 

21 

28 
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Conduct the Investigation  13 minutes

As students work with their teams to carry out the investigation, move from team to team to ensure 
that groups are adhering to the investigation plan. Students may need to perform an additional trial 
if they notice any inconsistencies in their data. 

Analyze and Interpret Data  18 minutes

After students complete their investigation, ask teams to identify a typical distance value, or the value 
that best represents the data set, for each release point on the ruler.

Sample data table: 

Release 
Point on 

Ramp 
(centimeters  

from 
bottom)

Distance  Ball Bearing Catch Travels (centimeters )

Trial 1 Trial 2 Trial 3 Trial 4 

Typical 
Distance 

Value 

7 1.0 1.0 1.0 1.0 1.0 

14 2.8 3.0 3.1 3.1 3.0 

21 4.2 4.2 4.2 4.3 4.2 

28 5.3 5.5 5.8 5.3 5.5 

Explain that scientists often organize their data for ease of analysis, and one of the ways they do this 
is by graphing data to reveal patterns. Work with students to determine the appropriate use of the 
blank bar graph in their Science Logbooks. As they agree on how to create the graph (e.g., agree 
to graph the typical distance for each release point, agree to use a ruler to mark centimeters as the 
vertical scale), have them fill in the blank headings and choose an appropriate scale. Assist students 
as needed as they graph their values. 

Teacher Note
Consider taping a piece of paper to the 
desk or floor so students can mark the 
starting and stopping points of the catch 
for each trial. The catch will then slide 
on the paper instead of the surface, and 
students can more easily and accurately 
measure the distances between the 
points.

Differentiation
To support students with varying 
graphing abilities, it may help to record 
one group’s data on the board and then 
model how to represent these data 
on the graph. Some students will benefit 
from working in a small group or one-on-
one with teacher support to complete 
the graph (5G).
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Sample blank and complete graphs: 
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To help students interpret the relationship between the energy of the first object, speed, and the 
energy of the second object, discuss the following questions. 

 ►How do the increasingly higher release points relate to energy? How do they relate to speed?

▪ The higher the release point, the more energy we give to the ball bearing.

▪ From the investigation yesterday, we know that putting in more energy causes the ball bearing
to move faster.

When students agree that the higher release points mean more energy input and greater speed 
than lower release points, have them add the label More Energy Input, More Speed → to the bottom 
of their graphs.

 ►How does the distance the catch travels relate to energy?

▪ I think it takes more energy to push the catch farther.

▪ The catch doesn’t have any energy before we start the investigation, and then after the
collision, it has energy because it moves. The catch that travels the farthest must have the
most energy.

English Language Development
English learners may benefit from 
having sentence frames such as the 
following to make sense of the data and 
the relationship between energy and 
speed (5G).
▪ The _____ (higher or lower) the

release point height, the _____ (more
or less) energy the ball bearing has.

▪ _____ (More or Less) energy causes
the ball bearing to move with _____
(more or less) speed.

▪ Giving _____ (more or less) energy 
to the ball bearing causes the catch
to move a _____ (longer or shorter)
distance.
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Draw students' attention to the relationship between increased energy and increased force 
as demonstrated by the catch traveling a greater distance. Ensure that students understand that the 
ball bearing with the most energy pushes the catch farthest, and the catch with the most energy 
travels farthest. If needed, ask students to push a classroom object a short distance and a long 
distance and then reflect on which action requires more energy. Relay that energy entering the system, 
the energy input, comes from the students.  Explain that the catch and ball bearing can 
be thought of as a system, or a group of objects that interact, and the distance traveled is one 
indicator of energy in that system.  Have students add the label More Energy Output → along the 
vertical side of their graphs.

English Language Development
The term system  is central to this module. Introduce this term explicitly, using the process outlined 
in the English Language Development section of the Implementation Guide. The Spanish cognate 
sistema  may be useful. Discuss the meanings of system  in different contexts, such as solar system, 
highway system, and body system.

As with other important words, scaffolds such as oral rehearsal and sentence frames may benefit 
some English learners throughout the module as they use the term system  in speaking and  
writing. English learners may also benefit from explicit introduction of other terms in this  
lesson set, such as electric current (4A) .

Sample graph with analysis: 
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Differentiation
Engage students with a variety 
of learning styles by using different 
examples to demonstrate the concept 
of energy input and output within 
a system. In the example of a student 
pushing a classroom object, the energy 
input came from the student, and 
the energy output was shown by the 
distance the classroom object moved.

Teacher Note
To help students better understand 
the new term system , consider using 
a terminology instructional routine such 
as a Frayer model (2C).
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Land  4 minutes

Remind students that in the last lesson, they explained that greater energy input allows the ball 
bearing to move faster, but they have not fully explained what happens to that energy after it is given 
to the ball bearing.

 ►Does the ball bearing have more energy when it moves quickly or slowly? How do you know?

▪ I think the ball bearing has more energy when it moves quickly because we gave it more energy
by lifting it to the highest point, 28 cm. But I’m not sure if it keeps all the energy we give it.

▪ The fastest ball bearing has the most energy because it moves the catch farthest, and it takes
energy to move the catch.

Check for Understanding
Listen to students’ explanations of which ball bearing has the most energy.

Evidence

Look for evidence that students
▪ identify that the fastest-moving ball bearing (the one released from the highest point) has the most

energy, and
▪ cite the ball bearing’s ability to move the catch as evidence of its energy.

Next Steps

If students do not make the connection between energy and the ability to move the catch, discuss 
how energy makes things happen. Have students push objects such as chairs across the floor, and ask 
them to imagine they are the ball bearing pushing the catch. Reflect on whether it takes more effort 
(energy) to move the object a short or long distance.

Confirm that the fastest-moving ball bearing possesses the most energy. Point out that the cause and 
effect relationship between speed and energy works both ways: (1) the more energy given to an object 
(e.g., lifting the ball bearing), the greater the speed of that object (e.g., ball bearing rolling); and (2) the 
greater the speed of the object (e.g., ball bearing rolling), the more energy of motion that object has 
available to transfer, or move, to other parts of the system (e.g., catch).  The process by which energy 
moves from one part to other parts of a system is called energy transfer.

Teacher Note
In previous lessons, students likely 
used words such as give  to describe 
the transfer of energy. From this point 
forward, encourage students to use the 
precise terminology, energy transfer .
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English Language Development
Using the process outlined in the English Language Development section of the Implementation 
Guide, introduce the word transfer  explicitly. Break transfer , which can be a noun or a verb, into the 
word parts trans - (often means “across”) and -fer  (often means “carry”) and explore their meanings. 
Discuss meanings of transfer  in different contexts, such as a student who moves and transfers 
to a different school or the transfer from one subway line to another. Sharing the Spanish cognates 
for the verb transferir  and the noun transferencia  may also be helpful (4A).

Tell students that in the next lesson they will clarify their understanding of the Phenomenon Question 
What happens to energy when objects collide?

Optional Homework
Challenge students to look for examples of the relationship between energy and speed outside of the 
classroom. Have them explain the relationship to a family member by using a system in their home 
as an example. Remind students that it often helps to use a model or a graph to explain relationships.




