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PhD SCIENCE® TEKS EDITION Energy ▸ Lessons 6–7

Lessons 6–7
Effect of Energy  
on Speed

Prepare
In previous lessons, students developed a description of energy and identified indicators of its  
presence. In Lesson 6, students make a prediction about the relationship between energy and speed. 
They then explore this relationship with a range of classroom objects. In Lesson 7, students design  
a fair test investigation to manipulate the energy input of a system and take quantitative 
measurements to observe the cause and effect relationship between energy and speed.

Student Learning

Knowledge Statement
The speed of an object is related to the energy of the object.

Objectives
 ▪ Lesson 6: Describe the relationship between energy and speed.

 ▪ Lesson 7: Interpret data showing that greater energy input enables greater speed.

Concept 2: Energy Transfer
Focus Question

How does energy transfer from place 
to place?

Phenomenon Question

What is the relationship between 
energy and speed?
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Materials
Lesson 6 Lesson 7

Student Science Logbook (Lesson 6 Activity Guide) ●

Science Logbook (Lesson 7 Activity Guide) ●

Speed Investigation (per group): textbook (at least 1” thick; the same type or size for each group), ruler, 1” ball bearing, 
stopwatch, tape, meter stick

●

Teacher Speed Station (2 per class): pull back cars; Snap Circuits® Green kit windmill (assembled); soccer ball, kickball, or another 
object based on class suggestion

●

Preparation Ensure that all stopwatches work properly. ●

Texas Essential Knowledge and Skills Addressed
5.2A Describe, plan, and implement simple experimental investigations 

testing one variable. (Addressed)

5.2B Ask well defined questions, formulate testable hypotheses, and select 
and use appropriate equipment and technology. (Addressed)

5.2C Collect and record information using detailed observations and 
accurate measuring. (Addressed)

5.2G Construct appropriate simple graphs, tables, maps, and charts using 
technology, including computers, to organize, examine, and evaluate 
information. (Addressed)

5.2D Analyze and interpret information to construct reasonable 
explanations from direct (observable) and indirect (inferred) 
evidence. (Addressed) 

5.2F Communicate valid conclusions in both written and verbal forms. 
(Addressed)

5.3A Analyze, evaluate, and critique scientific explanations 
by using evidence, logical reasoning, and experimental and 
observational testing. (Addressed)

5.3B Draw or develop a model that represents how something that 
cannot be seen such as the Sun, Earth, and Moon system and 
formation of sedimentary rock works or looks. (Addressed)

5.4 Collect, record, and analyze information using tools, including 
calculators, microscopes, cameras, computers, hand lenses, 
metric rulers, Celsius thermometers, prisms, mirrors, balances, 
spring scales, 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)

5.6A Explore the uses of energy, including mechanical, light, thermal, 
electrical, and sound energy. (Addressed)

English Language Proficiency Standards Addressed 
3B Expand and internalize initial English vocabulary by learning and using 

high-frequency English words necessary for identifying and describing 
people, places, and objects, by retelling simple stories and basic 
information represented or supported by pictures, and by learning and 
using routine language needed for classroom communication.

3F Ask and give information ranging from using a very limited bank 
of high-frequency, high-need, concrete vocabulary, including key 

 words and expressions needed for basic communication 
in academic and social contexts, to using abstract and content-
based vocabulary during extended speaking assignments.

5F Write using a variety of grade-appropriate sentence lengths, 
patterns, and connecting words to combine phrases, clauses, 
and sentences in increasingly accurate ways as more English 
is acquired.
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Lesson 7
Objective: Interpret data showing that greater energy input enables greater speed.

Launch  3 minutes 

Begin by reviewing the Phenomenon Question What is the relationship between energy and speed? 
Ask students to recap their current understanding of this question.

Sample student responses: 

 ▪ We think that when we give something more energy, it moves more quickly. For example, when 
we gave the cars more energy by pulling them back more, they went faster and farther. They 
moved more. Also, when we put more energy into the soccer ball by kicking it harder, it rolled 
faster and farther. 

 ▪ When we don’t give something as much energy, it moves less quickly. When we kicked the ball 
softly, we were putting less energy into it, and it didn’t seem to go as fast or as far. 

Tell students they will design a fair test investigation to test the class prediction they made in the 
previous lesson.

Sample class prediction: 

When we give an object more energy, it will move faster. 

Agenda
Launch (3 minutes)

Learn (38 minutes)

 ▪ Design a Fair Test Investigation 
(13 minutes)

 ▪ Conduct the Investigation 
(15 minutes)

 ▪ Analyze and Interpret Data 
(10 minutes)

Land (4 minutes)
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Explain that students must use the following materials to design their investigation: a ball bearing, 
a ruler, and a textbook. To test the class prediction, students must find a way to give different amounts 
of energy to the ball bearing and then determine which amount of energy causes the ball bearing 
to move fastest.

Share the investigation question: How can giving an object more energy affect its speed? Ask students 
to record the question in their Science Logbooks (Lesson 7 Activity Guide).

Learn  38 minutes 

Design a Fair Test Investigation  13 minutes  
Before students design their investigations, demonstrate a race between two students to clarify how 
to quantify speed. Stand at one end of the classroom and explain that when you say “go,” Student 
A will run to you quickly (and safely) while Student B will walk to you slowly. Allow the students 
to demonstrate. 

 ►Why did Student A win?

 ▪ Student A ran, and the other student walked. Student A used more energy. 

 ▪ Student A was faster. 

 ►What does faster  mean?

 ▪ It means Student A had more speed. 

 ▪ It means it took Student A less time to get to you. 

 ►What was the same for both students? What was different?

 ▪ The distance they raced was the same. 

 ▪ They both started at the same time when you said “go.” 

 ▪ The time it took Student B to reach you was different. It took more time. That means  
Student B had a slower speed. 

Teacher Note
The phrase fair test  refers 
to an investigation that demonstrates 
consideration of all variables in its design. 
In this module a fair test means that 
one must control variables during the 
investigation, gather data the same 
way for each trial, and use appropriate 
measuring tools to obtain accurate data.

Teacher Note
Students may benefit from examples 
of investigations that do not provide 
a fair test. Have students think back 
to the investigation in Lesson 6 and 
discuss why those trials were not fair 
tests and how they could be improved. 
For example, when students kicked the 
soccer ball, the ball was given more 
energy or less energy depending on the 
student kicking it. In a fair test, the 
ball would need to be given the same 
amount of energy in each trial.
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Tell students that speed is the distance an object moves in a certain amount of time. When measuring 
and comparing speeds, the distance an object moves (across the room during the race) AND the time 
it takes to travel that distance (how long it took the student to cross the room) must be considered. 
To quantify an object’s speed, students can mark a start  line and a finish  line and use a stopwatch 
to measure how long it takes an object to travel from the start line to the finish line. 

English Language Development
Understanding the term speed  is essential to this module. Introduce the word explicitly, using 
the process outlined in the English Language Development section of the Implementation Guide. 
Discuss meanings of speed  in different contexts, such as a jet moving at a faster speed than a car. 
Note that there are no word parts or Spanish cognates available to help students understand its 
meanings.

English learners may also benefit from explicit introduction of other words in this lesson, such 
as data , distance  (the Spanish cognate is distancia ), and time .

Divide students into small groups to begin exploring the materials.  Remind students that their 
goal is to plan an investigation in which they vary the different amounts of energy (variable) given 
to a ball bearing and compare the ball bearing’s speeds. Give each group a ruler, a 1” ball bearing, 
a meter stick, and a 1” or thicker textbook.  As students work in small groups to explore and 
brainstorm investigation plans, ask them to explain why their test will be fair and how they can 
guarantee reliable results with precise measurements. Ask students to record this information in their 
Science Logbooks (Lesson 7 Activity Guide).

As they plan with their group, students should consider that changing even one other variable,  
such as a slight push from their hand on the ball bearing, will change the outcome and result 
in an unfair test.

Ask students to review the data table in their Science Logbooks. Point out that an extra column 
is available for an additional trial if they notice any inconsistencies in their data.

Reconvene the class for students to share ideas.

 ►How can you give different amounts of energy to the ball bearing?

 ▪ We could push the ball bearing softly and then push it hard. But that might not be a fair test 
because people might use different amounts of energy when they try to push hard or softly. 

 ▪ We could lift the ball bearing up a little and then a lot. 

Content Area Connection: 
Mathematics
Students are not expected to calculate 
or study rates. Either the distance 
an object travels or the time it spends 
traveling must be constant to make this 
investigation appropriate for students 
at this level and allow them to compare 
speeds. Allow students time to discuss 
which is better for this investigation.

Differentiation
Consider grouping students 
homogenously by academic level 
for this investigation. Homogenous 
grouping in this setting gives students 
an opportunity to develop social and 
leadership skills in addition to conceptual 
understanding.

Teacher Note
Each group should use a textbook with 
the same width for consistency in data 
between groups.
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Guide students to make a ramp by leaning the end of the ruler against the textbook. Consider 
demonstrating how to vary the release point by releasing the ball bearing from different heights on the 
ruler. Ensure that students understand that lifting the ball higher on the ruler (releasing from a greater 
height) means more energy input. Demonstrate this concept by placing a classroom object, such 
as a book, on the floor. Lift the object slightly off the floor, and then lift the object high in the air. Ask 
students to reflect on which action requires more energy to perform.

 ► In which position does the object have more energy?

Allow groups to share their investigation plans. As students share, use a whiteboard or chart paper 
to develop a class investigation plan. Guide students to determine which variables must be controlled 
to ensure a fair test. Be sure to include the following key ideas in the class plan:

 ▪ All groups must conduct their investigation on a flat surface, such as the floor or a long table.

 ▪ All groups must set up their ramps the same way (e.g., same textbook set at the same point under 
the ruler, books oriented the same way) to ensure that the distance is the same from the start line 
to the finish line (e.g., 2 m).

 ▪ All groups must test the same ball bearing release heights to generate different speeds  
(e.g., 7 cm, 14 cm, 21 cm, and 28 cm marks).

 ▪ All groups must complete the same minimum number of trials. 

 ▪ All groups must use a stopwatch to measure the time it takes for the bearing to travel from the 
start line to the finish line.

Teacher Note
Highlight the importance of multiple 
trials in performing a fair test. Guide 
students toward the understanding that 
if they perform the same test several 
times, they should get similar data. Data 
that vary significantly may indicate 
a problem with the investigation plan.
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Display the investigation plan so students can refer to it throughout the lesson.

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. Measure 2 m from the start line and place another piece 
of tape to mark the finish line. 

4. Release the ball bearing from the ruler’s 7 cm mark. Start timing when the ball bearing leaves 
the ruler, and stop timing when it reaches the finish line.  Perform three more trials at the 
7 cm mark. 

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

Emphasize the importance of timing and accuracy in collecting data. Explain that students may 
need to run some practice trials to familiarize themselves with using the stopwatch. Ask students 
when they should start the stopwatch and when they should stop it. Remind students that the 
release distance on the ruler will change, but the ball bearing will leave the ramp at the same place 
in each trial. Ensure that the class agrees to start the stopwatch when the ball bearing reaches the 
bottom of the ramp (i.e., the start line) and stop the stopwatch when the ball bearing crosses the 
finish line.

Ask students to complete the Release Point on Ramp and Distance Ball Bearing Travels columns of the 
data table in their Science Logbooks.

Conduct the Investigation  15 minutes 

Once students have set up the investigation and are comfortable and confident using the stopwatch, 
they may begin collecting and recording data in their Science Logbooks.
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Encourage students to divide responsibilities among members of the group. Suggested group roles are 
shown below.

 ▪ Ball Bearing Keeper: places the ball bearing on the correct starting point on the ruler

 ▪ Timer: times the trial with the stopwatch 

 ▪ Observer: observes the investigation to ensure a fair test; for example, ensures that the ramp 
is correctly placed and no factors affect the accuracy of the data collection (e.g., distractions, talking)

 ▪ Data Recorder: records data from each trial in the Science Logbook

Analyze and Interpret Data  10 minutes 

After conducting all trials, groups complete the Typical Time Value column on their data table. Explain 
that students should use this column to record the typical time values they observe. Discuss what 
a typical time value means in this situation. Although typical value  has a specific meaning in statistics, 
in this case, students should record the time value that they think best represents the data set. 

Sample data table: 

Release 
Point on  

Ramp  
(centimeters 

from  
bottom)

Distance 
Ball Bearing  

Travels 
(meters)

Time for Bearing to Reach Finish Line (seconds)

Trial 1 Trial 2 Trial 3 Trial 4

Typical 
Time 
Value

7 2 7.5 6.5 6.6 6.7 6.6 

14 2 4.3 4.2 4.0 4.2 4.2 

21 2 3.5 3.6 3.5 3.5 3.5 

28 2 3.1 2.9 2.9 3.0 3.0 

Have student groups begin analyzing the data by working through the Reflection Questions section 
in their Science Logbooks (Lesson 7 Activity Guide). While groups discuss and record their responses 
to these questions, visit each group to guide reflection as necessary. 

Content Area Connection: 
Mathematics
Students may be unfamiliar with 
decimals. Briefly explain the first decimal 
place (tenths of a second) is related 
to the fraction tenths. To ensure accurate 
data collection, instruct students 
to round their data to the nearest tenth, 
using the digit in the hundredths column 
to determine whether they should round 
up or down.

Content Area Connection: 
Mathematics
For students who struggle to determine 
a typical time value, provide supports 
to help them analyze their data. Help 
students look at the three trials at each 
release point and pick a time value that 
best represents their data. If their data 
points are between 5.3 cm and 5.8 cm, 
encourage them to pick a number 
around the midway point. Avoid teaching 
students to average the measurements. 

Teacher Note
During this discussion, students may need 
to revisit their data tables to understand 
that a shorter time indicates a higher 
speed. If necessary, revisit the classroom 
race example, where running at a higher 
speed meant finishing the race in shorter 
(faster) time (3B).
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Then ask groups to share their patterns with the class, and discuss the question below.

 ►Can we use our set of data as evidence to support our prediction? Why? 

 ▪ Our set of data is accurate because we did four trials and the times were almost the same each 
time, so we know our measurements weren’t a mistake. 

 ▪ All the groups followed the same plan and got similar data. This means our investigation plan 
is good and we can use the evidence to support our prediction. 

Students write a response to the Final Reflection question in their Science Logbooks.

Sample responses to Reflection Questions in Lesson 7 Activity Guide: 

What patterns do you notice in your data?

 ▪ The ball with the most energy (28 cm mark) took the least time to reach the finish line, and the 
ball with the least energy (7 cm mark) took the most time. 

 ▪ The more energy we gave a ball, the faster it moved. 

Which trials did not follow the pattern(s), if any? What could have caused differences in the data?

 ▪ In Trial 1 for the 7 cm ball, the time was 7.5 seconds, and the other times were 6.5, 6.6, and  
6.7 seconds. We may have pressed the button on the stopwatch too late. 

Sample response to Final Reflection question in Lesson 7 Activity Guide: 

Revisit the class prediction from Lesson 6. How did today’s investigation support or challenge your 
thinking? 

 ▪ We predicted that giving an object more energy would cause it to move faster. When we gave 
a ball bearing the most energy by lifting it highest on the ruler, it rolled fastest. When we gave 
a ball the least energy by lifting it to the lowest mark, it rolled slowest. So our evidence 
supported our prediction. 

Content Area Connection: English
In science, data must meet specific 
standards to be used as evidence. For 
example, results should be replicable 
by other scientists under the same test 
conditions.

In English, students also evaluate 
evidence. 

Help students draw connections between 
their experiences evaluating evidence 
across disciplines.

English Language Development
As they respond to this question, some 
English learners may benefit from 
sentence frames like the following (3B).
 ▪ Our prediction was _____. This 

investigation (does/does not) support 
our prediction because _____.
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Check for Understanding
As students reflect on the class prediction, they should demonstrate a growing understanding of the 
connection between energy and speed.

Evidence

Look for evidence that all students understand that when the ball is released from a higher point 
on the ruler, the ball has more energy and it moves with greater speed.

Next Steps

Informally note any students who struggle with this concept. While it is not necessary to correct 
misconceptions at this point, it is important to note which students may need extra support during the 
next investigation.

Land  4 minutes 

Engage students in the next steps by acting out another race scenario with two students. Student A 
runs quickly across the room, and Student B walks slowly. Stand at the finish line and have students 
imagine Student A and Student B both accidentally bump into you.

 ►What would happen if Student A bumped into me?

 ▪ You would probably get knocked down and get hurt. 

 ►What would happen if Student B bumped into me?

 ▪ Nothing would really happen. You might move a little bit, but you wouldn’t get hurt. 

 ►Why would I get hurt in the first scenario but not in the second?

 ▪ Student A is moving fast, so you’d get hit with more energy. 

Explain that the relationship between energy and speed could have important implications 
in a collision, which is when two objects hit, and exert a force on, each other.
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English Language Development
Introduce the word collide  explicitly, using the process outlined in the English Language 
Development section of the Implementation Guide. Explore the Latin root col -, which often means 
“together.” Pointing out related words, such as collision , may be beneficial. Discuss meanings 
of collide  in different contexts, such as a baseball and a bat colliding when the batter swings and 
hits the ball (3B).

 ►What questions do you have about collisions after imagining Students A and B bumping into me?

 ▪ Would Student A really make you move, or would he just be stopped from moving forward? 

 ▪ Is there always a sound when two objects collide? 

 ▪ Why is it that sometimes after two objects collide, one or both objects move the other way, like 
when two toy cars crash? 

 ▪ Sometimes a moving object stops after a crash. What happens to that object’s energy? 

Tell students that to explore their questions, in the next lesson they will investigate the Phenomenon 
Question What happens to energy when objects collide?




