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PLANNING

Motion: Pushes and Pulls
GRADE LEVEL: 
• Kindergarten 

THIS UNIT BUILDS KNOWLEDGE AND IS A PREREQUISITE FOR: 
• Third Grade: Forces and Interactions

ABOUT THIS UNIT: 

Young children learn very early that when we apply the appropriate amount of force, a desired 
motion will usually occur. Toddlers learn that exerting force propels balls, trucks, and a variety 
of objects forward and through the air. They have made observations, internalized questions 
about those observations, and investigated through trial and error, allowing them to anticipate, 
interpret, and make sense of the motion of objects. Children are continually refining those ideas 
to form more subtle inferences about objects and their behaviors over intervals of time and 
space. They begin to form a clear sense of causation. The meaning of force is accepted and used 
at a very early age. Young students enter kindergarten thinking of forces as pushes or pulls that 
are necessary to explain an object’s motion.  

In this unit the activities are geared toward building on the inherent knowledge and experience 
that five-year-olds have already acquired and to apply their knowledge in a wider range of tasks. 
Students will be given the opportunity to examine, measure, reflect upon, describe, and discuss 
how forces of various origins are used to produce and control motion. They may be asked to 
analyze what they are already taking for granted. Students will look at things from different 
perspectives and consider what they may have previously overlooked. 

Motion: Pushes and Pulls focuses on the following performance assessments:

1. Ask questions regarding the motion of objects and define problems that affect the motion 
of objects.  

2. Plan and carry out investigations of changes in motion due to pushes and pulls. 

3. Analyze and interpret data related to how objects initially at rest will move in the direction 
of the push or pull. 

4. Construct explanations of how pushes and pulls can change the speed or direction of 
moving objects. Design a solution to produce a change in motion. 

5. Present and share student design and problem solving regarding the motion of objects. 

6. Assess the quality and success of their own work and make adjustments to improve 
solutions. 

Within the content of motion, it is equally or perhaps more important for students to begin to 
recognize and apply the nature of science. Activities within this unit involve the Science and 
Engineering Practices. By exploring concepts, students are better able to think about their 
understanding so they can analyze and interpret observations and data, synthesize their ideas, 

UNIT INTRODUCTION
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PLANNING

Disciplinary Core Ideas/Performance/Performance Expectations Activities
PS2.A: Forces and Motion
• Pushes and pulls can have different strengths and direction.
• Pushing or pulling on an object can change the speed or direction of its motion and can 

start or stop it. 
PS2.B: Types of Interactions 
• When objects touch or collide, they push on one another and can change motion. 

1,2,3,4,5,7

K-PS2-1. Plan and conduct an investigation to compare the effects of different strengths or 
different directions of pushes and pulls on the motion of an object. 

1,2,3,5

K-PS2-2. Analyze data to determine if a design solution works as intended to change the speed 
or direction of an object. 

1,2,3,5

PS3.C: Relationship Between Energy and Forces 
• A bigger push or pull makes things go faster. 

1,2,4,5,7

K-PS2-1. Plan and conduct an investigation to compare the effects of different strengths or 
different directions of pushes and pulls on the motion of an object. 

1,2,3,5

ETS1.A: Defining Engineering Problems 
• A situation that people want to change or create can be approached as a problem to be solved 

through engineering. Such problems may have many acceptable solutions. 

2,7

K-PS2-2. Analyze data to determine if a design solution works as intended to change the speed 
or direction of an object. 

1,2,3,5

Science and Engineering Practices/Performance Expectations

Planning and Carrying Out Investigations 
Planning and carrying out investigations to answer questions or test solutions to problems 

in K–2 builds on prior experiences and progresses to simple investigations, based on fair 
tests, which provide data to support explanations or design solutions. 

• With guidance, plan and conduct an investigation in collaboration with peers. 

1,2,3,5

K-PS2-1. Plan and conduct an investigation to compare the effects of different strengths or 
different directions of pushes and pulls on the motion of an object. 

1,2,3,5

Analyzing and Interpreting Data 
Analyzing data in K–2 builds on prior experiences and progresses to collecting, recording, and 
sharing observations. 
• Analyze data from tests of an object or tool to determine if it works as intended.

1,2,3,5

K-PS2-2. Analyze data to determine if a design solution works as intended to change the speed 
or direction of an object. 

1,2,3,5

Crosscutting Concepts/Performance Expectations

Cause and Effect 
• Simple tests can be designed to gather evidence to support or refute student ideas about 

causes.

1,2,3,5,7

K-PS2-1. Plan and conduct an investigation to compare the effects of different strengths or 
different directions of pushes and pulls on the motion of an object

1,2,3,5

K-PS2-2. Analyze data to determine if a design solution works as intended to change the speed 
or direction of an object.

1,2,3,5

Patterns
• Patterns in the natural world and human design can be observed and used as evidence.

2,3

NEXT GENERATION SCIENCE STANDARDS
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PLANNING
UNIT AT A GLANCE 

Activity Time to Complete Question Phenomena Summary: Students Will . . .

1
Play-
ground 
Motion 

Preparation: 15 minutes
Activity: 3 classes

Lesson 1A: 45–50 min. 
Lesson 1B: 75–80 min. 
Lesson 1C: 45–50 min.  

How do we 
describe 
motion on the 
playground? 

A push and a pull change the 
motion of the equipment on 
the playground.

• Brainstorm ideas of the 
different kinds of motion on the 
playground. 

• Make observations of motion 
on different equipment in the 
playground. 

• Look for patterns in the forces to 
identify pushes and pulls. 

2
Balls in 
Motion

Preparation: 15 minutes 
Activity: 5 classes

Lesson 2A: 45 min.
2 class periods

Lesson 2B: 45 min.
2 class periods

Lesson 2C: 60 min. 

What can we 
learn about 
motion by 
changing the 
strength of the 
force on a ball? 

The motion and direction of 
a rolling ball is related to the 
strength and direction of a 
push or a pull. Pushes and 
pulls have different strengths 
and directions. Pushes and 
pulls can change motion. 

• Investigate motion related to 
force. 

• Investigate the motion of 
different types of balls.

• Relate the angle of a ramp to 
the motion of the ball. 

• Relate the size and weight of the 
balls to their motion. 

3
Colli-
sions 

Preparation: 10 minutes 
Activity: 3 classes

Lesson 3A: 45–50 min. 
Lesson 3B: 45–50 min.
Lesson 3C: 45-50 min.

How is the 
motion of 
objects affected 
by collisions?  

When objects touch or collide, 
they push on one another and 
can change motion. Engineers 
use scientific understanding 
to solve problems. Engineers 
collect and use data to make 
improvements to designs. 

• Investigate the effect of a rolling 
ball hitting a barrier. 

• Apply their knowledge of forces 
and collisions with barriers to 
collisions between objects of 
different weight. 

• Design an apparatus that will 
allow a ball to travel from a 
specific starting point to a 
specific end point with a change 
in direction. 

4
Explain-
ing 
Motion

Preparation: 10 minutes 
Activity: 3 classes

Lesson 4A: 45–50 min. 
2 class periods 

Lesson 4B: 45–50 min.

What are 
the common 
characteristics 
of forces and 
motion?

A push or a pull is used to 
move a cart of vegetables 
from one place to another. A 
greater push is necessary to 
move the cart uphill. Gravity 
can pull the cart downhill. A 
force is needed to change the 
direction of the cart. 

• Review and compare 
information recorded from initial 
thinking and investigations. 

• Make connections among 
information gained through 
their investigations and 
information in written text. 

7



PLANNING
UNIT AT A GLANCE

Students Figure Out How To: Practices Performance Expectation (PE) at Lesson Level and 
Assessment 

• Construct explanations of the concept 
of force (pushes and pulls) through 
observation and investigation. 

• Determine if the force is a push or a pull. 

Constructing 
Explanations

Planning and 
Carrying Out 
Investigations

Analyzing and 
Interpreting Data

Cause and Effect

PE at Lesson Level:
Describe motion and changes in motion through 
observations. 

Formative Assessment: 
Class chart—preconceptions regarding motion. 
Journal Entry 1A—initial ideas regarding how forces 
and motion are involved in playground equipment. 
Journal Entry 1B—retelling of observations of motion 
on the playground. 

Summative Assessment: 
Journal Entry 1C—A push or a pull is necessary to 
start or stop an object in motion. 

• Design an investigation to collect 
information on the motion of a variety of 
balls. 

• Determine the effects of different 
strengths of forces on the motion and 
direction of different balls. 

• Make statements about forces and 
motion based on evidence. 

Planning and 
Carrying Out 
Investigations

Constructing 
Explanations

Cause and Effect

PE at Lesson Level: 
Collect data through observations of changes in 
motion due to pushes or pulls. 

Formative Assessment: 
Facilitation of team activity 2A—design and conduct 
an investigation of how the motion of the balls is 
related to the strength and direction of the push. 

Summative Assessment: 
Respond to text 2C—relate the strength of the push 
to a change in the motion of the vegetable cart. 
Journal Entry 

• Design an investigation to determine the 
effect of a collision between a moving 
object and a stationary object. 

• Design an investigation to determine the 
effect of a collision between two moving 
objects. 

• Construct explanations regarding the 
effect of collisions on motion. 

Constructing 
Explanations

Planning and 
Carrying Out 
Investigations 

Developing and 
Using Models 

Analyzing and 
Interpreting Data

Patterns

PE at Lesson Level: 
Design an investigation to collect data to determine 
the effect of collisions. Use information to solve a 
problem. 

Formative Assessment: 
Activity Page 3A—investigation design 
Class findings/discussion 
Summary Discussion—conceptual change
Activity page 3C—design and test a solution to a 
problem, evaluate design based on data,
Engineering design 3C—design and test a solution 
to a problem, evaluate design based on data, make 
adjustments to improve design. 

Summative Assessment: 
Journal Entry 3B—conclusion from investigations into 
collisions.

• Determine changes in previous thinking 
based on observation and evidence. 

• Compare evidence from investigation to 
evidence presented in text. 

• Summarize their thinking about motion 
and forces based on new evidence. 

Constructing 
Explanations 

Develop and Using 
Models 

Analyzing and 
Interpreting Data 

PE at Lesson Level
Relate information from investigations to reading.

Formative Assessment:
Class discussion

Summative Assessment: 
Student presentations 
Journal Entry
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PLANNING
UNIT AT A GLANCE

Activity Time to Complete Question Phenomena Students Will . . .

5
What 
Goes Up 
Must 
Come 
Down

Preparation: 10 minutes 
Activity 5: 2 classes 

Lesson 5A: 45–50 min.
Lesson 5B: 45–50 min.

How does the pull 
of gravity affect 
the motion of 
objects? 

All objects, when dropped or 
thrown will fall to the earth. 

• Gather evidence to 
demonstrate how all objects 
fall toward the earth. 

• Design and conduct 
investigations into the force 
that pulls objects by dropping 
and rolling downhill.

6
Where Is 
It? 
Where Is 
It Going? 

Preparation: 10 minutes 
Activity 6: 2 classes 

Lesson 6A: 45–50 min. 
Lesson 6B: 45–50 min. 

How does the 
description of 
motion change 
from different 
points of view? 

The description of an object’s 
motion from one observer’s 
view may be different from 
that reported from a different 
observer’s view. 

• Consider position of observer 
in relation to moving object 
when describing motion. 

• Make observations of motion 
from different positions. 

• Apply vocabulary related 
to the motion of different 
moving objects. 

7 
Setting 
Things In 
Motion 

Preparation: 10 minutes 
Activity 7: 4-6 classes 

Designing and 
Building: 2-3 classes 
Presentations: 2-3 
classes 

How can we build 
a device that will 
make a ball travel 
from one specific 
starting point to 
another specific 
end point? 

Engineers make models to 
demonstrate how things 
move. They design, test, 
and refine devices to make 
improvements to their 
product.
Engineers use scientific 
information to develop new 
material.

• Use information about forces, 
collisions, and motion to 
design a device that will make 
the ball move from point A to 
point B. 

• Evaluate their own and 
each other’s devices to 
make improvements and 
adjustments. 

9



PLANNING
UNIT AT A GLANCE

Students Figure Out How To: Practices PE at Lesson Level and Assessment 

• Provide evidence that objects fall down. 
• Determine how predictions about motion 

can be determined by position and the 
force of gravity. 

Planning and Carrying 
Out Investigations. 

Constructing 
Explanations 

Analyzing and 
Interpreting Data 

Cause and Effect

PE at Lesson Level: 
Make observations to determine that all objects 
fall to the earth. 

Formative Assessment: 
Motion statement 

Summative Assessment: 
Journal Entries 

• Make observations of the motion and 
position of objects from different points 
of view. 

• Compare and contrast the description 
of an object’s motion from different 
observers’ views. 

• Collaborate to determine the best 
descriptions of motion and position. 

Obtaining, Evaluating, 
and Communicating 
Information

Formative Assessment: 
Summary Discussion 7A
Activity Page 7A

Summative Assessment: 
Summary Discussion 7B 
Journal Entry 7B

• Make decisions as to material and design 
to accomplish the task. 

• Evaluate the design and make 
adjustments based on evidence and 
feedback. 

• Work as a team using the Engineering 
Design Process 

Obtaining, Evaluating, 
and Communicating 
Information
 
Constructing 
Explanations 

Developing and Using 
Models. 

Summative Assessment: 
Performance assessment of engineering device 
Journal Entry 
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ACTIVITY 2
ESTIMATED TIME 

Lesson 2A: 90 min.
Lesson 2B: 90 min.
Lesson 2C: 60 min.

OBJECTIVES

Make purposeful 
observations of the motion 
of a variety of balls. 

Plan and conduct simple 
investigations into the 
motion of a variety of balls. 

KEY QUESTION

What are the effects of 
different strengths of forces 
on the motion and direction 
of different balls? 

MATERIALS NEEDED 

For each student: 
 2 student pages
For the class: 

 assortment of balls: tennis 
balls, golf balls, ping-
pong balls, superballs, 
wood balls, marbles 
14 ramps 
1 beach ball
2 alcohol swabs 
1 primary balance 

Teacher provides: 
chart paper 
scissors
tape
wooden blocks 
Nerf balls (optional)

Activity 2: Balls in Motion!

Teacher Background Information
In this activity students continue to explore the concept of motion. 
They are narrowing their focus to the motion of balls, specifically 
if the motion and direction of a ball is affected by the strength 
and direction of a push or a pull. Students are also given the 
opportunity to use cardboard pieces and tubes to use as they 
choose in their investigations into the motion of balls. 

Balls come in many sizes, weights, and materials. Their bounces 
and rolling action differ due to a variety of factors that influence 
motion, such as the force used to set the ball in motion, the 
material the ball is made of, the weight of the ball, and the shape 
of the ball. This activity draws on students’ prior knowledge about 
the variety of shapes and sizes of balls and what they already have 
observed about the motion of balls. 

Explore the Concept
This phase of learning provides students with the opportunity to 
observe and investigate the motion of balls and build a common 
base of experiences within the concept of motion. Students actively 
explore, observe, and record the motion of a variety of balls, 
collisions of balls, and the effect of gravity. They begin developing 
concepts, questions, and recognizing patterns in the motion of the 
balls. 

Lesson 2A: Balls in Motion!

Advance Preparation
Your kit is packed with a variety of balls of different sizes. If 
possible, collect a couple of larger balls, such as a basketball or 
dodge ball, to compare with the motion of the smaller balls. The 
addition of a football is a good example of a “ball” of a different 
shape to use in the observations. The addition of Nerf balls to the 
kindergarten exploration will also add interest and discovery to the 
investigations.

Make arrangements to use the gym or a larger space if your 
kindergarten classroom is too small for bouncing and rolling 
activities. 

Collect a variety shapes and sizes of blocks that students can 
choose to use in completing the engineering task in lesson 2C. 

Set up a materials table for students to have the assortment of balls 
and ramps to choose from to complete their investigations and 
engineering projects. Set up the balances for students to compare 
the weight of their balls.

11



LESSON 2A
Procedure
Engage the learner. 
This activity introduces and activates prior knowledge regarding 
the motion of different sizes of balls. Students connect what 
they have observed in the previous lessons with the learning 
task. Before exploring the motion of balls, the class is going 
to brainstorm ideas about what they already know and have 
observed when playing with balls. 

Tell students that they are going to continue their investigations 
into motion and focus on the motion of a variety of balls. Review 
the Motion on the Playground chart with students and ask how 
they might use some of their information and new words to 
help them make sense of the motion of balls in terms of speed, 
direction, and distance. 

Make a classroom chart that lists a variety of familiar balls that 
the children have seen or used. When the classroom chart or list 
is complete, have students stand in a circle and introduce the 
beach ball. Add the beach ball to the student-generated list if it 
is missing. 

Toss the beach ball to a child. Allow time for students to toss the 
ball to one another until all students have had the opportunity to 
catch and handle the ball. Ask students to describe the ball. Look 
for answers that describe the size, weight, and shape of the ball. 
Ask students to test the bounciness of the beach ball. What did 
they observe? What is the strength of the force needed to get the 
ball moving?

Make a What We Think chart to record student thinking and ideas 
for investigation into the motion of different types of balls. To 
help students begin their brainstorming and discussion, pick two 
different balls and ask students if they think the balls would roll 
across the floor at the same speed. Ask why they think that? How 
can we find out? Record their ideas on the class chart. Take this 
opportunity to demonstrate the use of the balance to compare 
the weight of different balls. Give students the opportunity to 
predict and test their predictions using the balance. 

Explore the concept.
Show students the variety of balls provided in the kit and any 
other balls you may have added to the collection. Tell students 
that they are going to see if size and weight of different balls has 
an effect on how they move.

Invite students to choose a partner to explore the motion of balls. 
Have each group choose two different balls.  

Create a classroom 
list of a variety of familiar 

balls. Example:
Different 

kinds of balls 
Characteristics 

tennis ball yellow, rough, 
bouncy 

bowling ball hard, heavy, no 
bounce 

rubber ball bouncy, smooth, 
colorful 

Motion of Different Balls 

What We 
Think 
About 

Motion of 
different 
types of 

balls

How Can 
We Find 

Out? 
I Wonder!

What 
Do We   
Con-

clude? 

INQUIRY TIP: 
Do not direct the student 
procedures or choice of 
materials at this time. Allow 
students to explore in their 
teams what is real and 
important to them.  

PS2.A: FORCES AND 
MOTION
• Pushes and pulls have 

different strengths and 
direction. 

• Pushing and pulling on 
an object can change the 
speed or direction of its 
motion and can start or 
stop it. 

12



LESSON 2A
Show students the additional material (ramps and blocks) they 
may use in their teams as they explore the motion of different 
balls. Allow them to choose their material. Note: To be sure all 
teams have the opportunity to mess about with the material, limit 
the number of items each team uses.

Allow teams to combine their ideas and materials if they are able 
to work well in a team of four.

As the teams appear to have decided on what they are exploring 
and have set up an area for exploration, circulate among the 
groups and ask questions that help them to clarify what they are 
doing and why they are doing it. 

Sample questions to develop scientific thinking 

To check student progress, you may ask:

• Can you explain what you have done so far? 
• What do you notice when . . . ? 
• Why did you decide to use this procedure/material? 
• What is different about the two balls? What is the same?
• Have you used the balance to see if there is a difference in the 

weight (mass) of the two balls?

To encourage questioning and hypothesizing, ask: 

• What would happen if . . . ? 
• What are some other possibilities? 

To help students who are stuck, ask: 

• What have you tried so far? 
• Could you change one thing in your investigation? 

To make connections to the motion on the playground, ask: 

• How does the motion of the ball relate to the motion we 
observed on the playground? 

• What did you see on the playground that is similar to what you 
see with the balls? 

After you have visited all the groups, check to see if students 
appear to be near completion of their exploration. They may 
already have become engaged in changing variables to test 
further questions.  

When you feel it is not too disruptive in their own discovery 
process, stop students and tell them that they will be going 
around the room and looking at what all the groups have set up 
and discovered.  

INQUIRY TIP: 

As facilitator of the 
exploration into the motion 
of balls, be prepared to 
listen and record student 
discoveries and questions. 
Allow sufficient time for 
students to discuss what 
they would like to try with 
the balls, use materials 
through trial and error, and 
settle into a discovery of 
their own.  

CROSSCUTTING 
CONCEPT

Cause and Effect 

• Simple tests can be 
designed to gather evi-
dence to support or 
refute student ideas 
about causes. 

CCSS—MATH
K.MD.1: Describe 
measurable attributes of 
objects, such as length or 
weight. Describe several 
measurable attributes of a 
single object. 

K.MD.2: Directly compare 
two objects with a 
measurable attribute in 
common to see which object 
has “more of”/”less of” the 
attribute, and describe the 
difference. 

13



As a group, take a walk around the room to view the various 
setups and investigations that were going on. Allow time for 
students to share their results of how the balls traveled and if 
there was a difference. Ask the groups to clarify what they were 
testing by asking, “What did you want to find out? What balls 
did you test?” 

Science Talk:
In their groups, have students return to their area of exploration 
and talk about what they did. To keep students focused on 
talking it through, you may have to ask for all balls to be still for 
5 minutes of talking about their experience. 

After their team talk, conduct a whole-class discussion on what 
they observed and learned in their ball investigations. Record 
student ideas on the chart paper. Make a list of the vocabulary 
words they use during the discussion. To collectively make sense 
of the concept of the motion of balls and construct explanations, 
ask: 

• What do you think about what _______ said? 
• Do the rest of you agree? What did you see that makes you 

think differently? 
• Did anyone discover the same thing but can explain it 

differently?
• Tell us why your idea makes sense. 

Ask students to draw and/or write about their investigations in 
their Student Journals. Ask them to draw about what happened 
and why. 

As a class, review the terms push and pull from the previous 
activities. Ask students how they started the ball rolling. Did it 
take a large push or a small push? 

Journal Entry
1. Draw a picture of the balls you used to investigate motion. 

Label the balls using the words in the list: small, large, heavy, 
light. Write what you found out in your investigation.

2. Show how the balls moved. Label how they moved using the 
words in the list: up, down, fast, slow, push, pull.

Assessment
Use the Journal Entry to assess students’ understanding of: 
PS2.A: Forces and Motion
• Pushes and pulls have different strengths and direction. 
• Pushing and pulling on an object can change the speed or 

direction of its motion and can start or stop it. 

LESSON 2A

WRITING INTEGRATION 

• W.K.2: Use a combination 
of drawing, dictating, 
and writing to compose 
informative/explanatory 
texts in which they name 
what they are writing 
about and supply some 
information about the 
topic. 

• W.K.8: With guidance 
and support from adults, 
recall information from 
experiences or gather 
information from provided 
sources to answer a 
question. 

TEACHING TIP:   
To help students with their 
response in the Student 
Journal, take time to dis-
cuss how artists and illus-
trators use arrows to show 
the motion of objects. Give 
examples and draw pictures 
of balls on the whiteboard 
and use action arrows to 
show direction, speed, and 
distance.  

14



Lesson 2B: Balls in Motion!

Procedure
Explain the concept and define the terms.
Ask students to work with a partner. Have each team find a space 
in the classroom where they can roll the ball back and forth. 
Distribute one ball to each team of two students. Tell students to 
simply place the ball on the floor in front of them. 

Ask: “Does the ball move?” (no) “What is necessary to start the 
ball moving?” (a push or a pull) Write the following statement at 
the top of a piece of chart paper or whiteboard:

To start a ball moving, there must be a push or a pull.

List examples of pushes and pulls. Ask: “Is this statement true for 
more things than the balls that we have been testing?” (Accept 
reasonable responses at this time.) Ask students to demonstrate a 
push and a pull to get the ball moving. Ask students to relate the 
statement to the exploration on the playground equipment. 

Ask for student volunteers to explain how they got their ball 
moving in the previous activity. Record their responses and save 
them to refer to in their Journal Entries at the end of the activity. 

Ask students for other ways they can think of to start the ball 
moving without touching the ball with their hands. Give students 
a few minutes to brainstorm and investigate ways to push the ball 
without touching it with their hands. Ask: Is it still a push or pull, 
even if you did not use your hands? 

After the teams have explored different ways of pushing or pulling 
the ball, conduct a whole-class discussion and make a list on the 
chart paper of the different ways to push the ball. Check for ideas 
of getting the ball moving without touching it at all. 

Ask students what direction the ball moved. (The ball moved in 
the direction it was pushed.) Write the following statement on the 
top of a second piece of chart paper:

A ball will move in the direction of a push or a pull.

List examples of pushing, pulling, and direction. Ask a student 
volunteer to demonstrate how the ball moved in the direction of 
the push.

Conduct a whole-group discussion on what they observed in the 
demonstration and record their answers on the chart.

Ask students if they can think of any ways to change the direction 
of the ball after it is in motion. Give students time to think and 
try their ideas in their teams. Hold a whole-class discussion about 
changing the direction of the ball that is in motion. Give students 
the opportunity to demonstrate ways they have discovered to 

MATERIALS NEEDED 

For each student:
 2 student pages
For the class:
 assortment of balls
Teacher provides:

chart paper or  
whiteboard space

Chart #1: 

To start a ball moving, there 
must be a push or a pull. 

Examples: 
 – kick the ball 
 – strike the ball with a 
bat or other object 

 – etc. 

Chart #2: 

A ball will move in the 
direction of the push or 
pull. 

Examples: 
 – left, right
 – up, down
 – etc.

LESSON 2B

CROSSCUTTING 
CONCEPT

Cause and Effect 

• Simple tests can be 
designed to gather 
evidence to support or 
refute student ideas 
about causes. 
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change the direction of the ball. Ask students what they might 
call the action they took to change the direction of the ball. 

Write the following statement on the top of a new piece of chart 
paper:

To change the direction of a moving ball, 
there must be a push or a pull. 

List examples of changing direction with a push or pull. Read 
the statement and ask the class if they agree with the statement. 
Give students an opportunity to start the ball moving and test the 
concept.  

After students have had sufficient time to try to change the 
direction of the moving ball, ask them to share what they tried 
and record their ideas on the chart paper. Ask if they can think of 
a time when the ball changed direction without observing a push 
or a pull on the ball. (Record their ideas and save to return to 
later in the unit.)

Tell students that there is one more thing a push or a pull can do 
to a moving ball or object. Ask students to talk to their partners 
and brainstorm what other effect a push or a pull can have on a 
moving object. 

Science Talk: 
Ask the teams of two students to join another team and talk 
about what they know about motion and pushes and pulls. Tell 
them that they can demonstrate their ideas to one another 
using the balls. Facilitate their collaboration by listening to their 
conversation and, if necessary, becoming a part of their group.  

Facilitate the small group by asking: 

• What have you talked about so far? 
• Do you all agree with what _______ said? 
• If a push or pull is necessary to cause a ball to move and 

change the direction of the ball, I wonder what else might a 
push or a pull do to the moving ball? 

After listening to the student conversation, bring students back 
together for a whole-group discussion. Ask the groups to share 
their ideas from their group discussion. If students do not offer 
the idea of a push or a pull causing a change in the speed of a 
moving ball, roll a ball across the floor and ask, “What would 
I have to do to make the rolling ball go faster or go slower?” 
(apply a push or a pull)

Chart #3: 

To change the direction of 
the ball there must be a 
push or a pull. 

Examples: 
 – ball strikes another 
object or barrier

 – push the ball in a 
different direction

LESSON 2B

CROSSCUTTING CONCEPT

Cause and Effect 

• Simple tests can be 
designed to gather 
evidence to support or 
refute student ideas 
about causes. 

TEACHING TIP
Kindergarten students have 
a natural curiosity that can 
be nurtured into a sense of 
wonder to help them ques-
tion their observations and 
become curious about phe-
nomena. You may ask: 

 - I wonder why some balls 
travel farther than other 
balls. 

 - What do you wonder 
about? 

 - Have you ever wondered . . .
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Ask students to help you word the next statement you are going 
to write on a piece of chart paper:

To speed up, slow down, or stop a moving ball, 
there must be a push or a pull. 

List examples of pushes and pulls that sped up, slowed down, or 
stopped the motion of the ball. Give students the opportunity to 
mess about with their balls and investigate what it would take to 
slow down or speed up the ball. 

When students have had sufficient time to investigate the slowing 
down and speeding up of their moving balls, hold a whole-group 
discussion and record their ideas about pushes and pulls and how 
they affect the speed of a ball on the chart paper. 

If students offer ideas that relate to the previous statement, point 
out that their idea is more like the other statement and write it 
on the appropriate chart. Ask students to identify any patterns or 
common ideas across all four charts. Listen for ideas indicating 
that students recognize that a push or a pull is necessary for 
motion and changes in motion.

Tell the class that they have learned four important concepts 
about motion. Review the four charts together with the class. Ask 
the class to read the statements together. Ask students if they 
have questions about any of the new concepts they have learned. 
Record their questions on the appropriate chart. As a class review 
the terms push and pull and how they have used them when 
investigating motion on the playground and motion of balls in the 
classroom. Decide on a class definition of the terms push and pull.   

Invite students to revisit their Journal Entry from the previous 
lesson and make adjustments or additions if they have new 
information and ideas from classroom charts.

Journal Entry (from Lesson 2A) 
1. Draw a picture of the balls you used to investigate motion. 

Label the balls using the words in the list: small, large, heavy, 
light. Write what you found out in your investigation.

2. Show how the balls moved. Label how they moved using the 
words in the list: up, down, fast, slow, push, pull.

Chart #4: 

To speed up, slow down, or 
stop a ball moving, there 
must be a push or a pull. 

Examples: 
 – touch or push the ball 
to speed up

 – touch or pull the ball 
to slow down

 – collide with another 
object to change 
speed

LESSON 2B

CROSSCUTTING 
CONCEPT

Cause and Effect 

• Simple tests can be 
designed to gather 
evidence to support or 
refute student ideas 
about causes. 

PS2.A: FORCES AND MO-
TION
• Pushes and pulls have 

different strengths and 
direction. 

• Pushing and pulling on 
an object can change the 
speed or direction of its 
motion and can start or 
stop it. 

CROSSCUTTING CONCEPT

Patterns 

• Patterns in the natu-
ral world and human 
design can be observed 
and used as evidence. 
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LESSON 2C

READING INTEGRATION
• RI.K.1: With prompting 

and support, ask and 
answer questions about 
key details on a text. 

• RI.K.2: With prompting 
and support, identify the 
main topic and retell key 
details of a text. 

• RI.K.5: Identifying the 
front cover, back cover, 
and title page of a book. 

• RI.K.7: With prompting 
and support, describe 
the relationship between 
illustrations and the text 
in which they appear 
(e.g., what person, place, 
thing, or idea in the text 
an illustration depicts).

• RI.K.9: With prompting 
and support, identify 
basic similarities in and 
differences between two 
texts on the same topic 
(e.g., in illustrations, 
descriptions, or 
procedures). 

MATERIALS NEEDED 

For each student:
 4 student pages
For the class:
 book: And Everyone      
 Shouted, “Pull!” 
Teacher provides:

chart paper or  
whiteboard space

Lesson 2C: Balls in Motion! 

Procedure
Elaborate on the concept.
This lesson allows students to extend their learning and relate their 
findings in their investigations to a story about how farm animals 
moved a cart of fruits and vegetables. 

Tell students that they have been using balls to study motion and 
pushes and pulls. Now you are going to read a story called And 
Everyone Shouted, “Pull!” to learn more about motion of something 
very different than a ball. 

Set a purpose for reading. Tell students that while reading and 
listening to the story, they are to look/listen for ideas that support 
or are examples of the four statements they have written on the 
classroom charts. Review the statements prior to reading the story.

Read the book And Everyone Shouted, “Pull!” to the class to help 
them make connections between their investigations into pushes 
and pulls and the motion of balls and the three motion concepts 
that they have investigated in this activity. 

Explain to the class that you will be using And Everyone Shouted, 
“Pull!” to learn more about pushes and pulls and how they are used 
to make things move. As a class, read and discuss the title and 
cover of the book.

Ask: Why do you think the author chose the title, “And Everyone 
Shouted, “Pull!”? What do you think is going to get pulled? Who do 
you think will be doing the pulling? Ask students to give examples 
of when they pulled something. Have them think back to the 
playground and ball investigations and describe times when they 
used a pull.

Invite students to make predictions about the main idea of the 
book. Ask students if the pictures in the book stimulate any 
questions about motion. Record their questions.

Review the motion statements that are on the classroom charts and 
remind students that their statements can be used in explaining 
what is happening in the book.

Set a purpose for reading. Ask students why they think it would be 
helpful for the class to read And Everyone Shouted, “Pull!”

Read the book aloud, stopping to discuss when students recognize 
one of the motion “rules,” or when there is the need for a push or 
a pull, or to pose “I wonder” questions. After reading, conduct a 
whole-class reading conference.

Revisit the student pre-reading predictions: What was getting 
pulled in the book? Who was doing the pulling? How do the 
illustrations support the text?
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LESSON 2C
TEACHING TIP:   
It is crucial for young 
writers to be given the 
opportunity to write about 
topics that are of interest 
and topics where they feel 
they have a knowledge 
base. Students need to 
learn to write about the 
information that they find in 
text and use what is drawn 
from sources as evidence to 
support their own ideas and 
experiences.  

PS2.A: FORCES AND 
MOTION
• Pushes and pulls have 

different strengths and 
direction. 

• Pushing and pulling on 
an object can change the 
speed or direction of its 
motion and can start or 
stop it. 

Reread different sections of the text and revisit different 
illustrations.

Examples of text revisited and discussed:

Pages 6 and 7: Ask students to find an example of a push and a 
pull. Ask: What is needed to move the box of apples, milk can, 
or bag of potatoes? Review the statement on the first chart from 
Activity 2.

Pages 10 and 11: Reread the text on page 11. Ask students which 
classroom statement is similar to the reading on page 11.

Pages 12 and 13: Ask students to look at the picture and tell 
what is happening in their own words. Look for explanations that 
describe the push and pull. Students may also notice that the 
initial push or pull is a stronger force to get the wagon moving, 
but once it is in motion it is easier to pull along. Ask students to 
relate personal experiences to the problem in the book.

Turn to pages 14 and 15 and ask why the animals no longer are 
pushing the cart. How do you know that?

Pages 16 and 17: The donkey states, “We have to pull harder 
when we’re going uphill.” Ask students if they have ever had 
to pull or push harder because of a hill. What statement on the 
classroom chart does climbing the hill describe?

Ask students to predict what will happen when the cart starts to 
go downhill. Turn to pages 18 and 19 to confirm their predictions.

Ask students to explain what has happened to the motion of the 
cart on pages 20 and 21. What force is applied to change the 
direction of the cart? What statement on the charts does this 
relate to? How did the class change the direction of the ball?

On pages 22 and 23 the animals encounter another problem. Ask 
a student volunteer to describe what is happening now. How do 
the animals solve the problem? How is this problem like one of 
the classroom statements?

Page 28 and 29: Reread each section on the pages and ask 
students to which classroom statement each section relates.

Ask students how they think the animals pushing and pulling a 
cart to market is similar to studying the motion of balls in the 
classroom.

Ask students to compare the information in And Everyone 
Shouted, “Pull!” with the information in Move It! Motion, Forces, 
and You.

CROSSCUTTING 
CONCEPT

Cause and Effect 

• Simple tests can be 
designed to gather evi-
dence to support or 
refute student ideas 
about causes. 

ETS1.A: DEFINING 
ENGINEERING 
PROBLEMS 
• A situation that people 

want to change or create 
can be approached as 
a problem to be solved 
through engineering. Such 
problems may have many 
acceptable solutions. 
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WRITING INTEGRATION 

• W.K.2: Use a combination 
of drawing, dictating, 
and writing to compose 
informative/explanatory 
texts in which they name 
what they are writing 
about and supply some 
information about the 
topic. 

• W.K.5: With guidance 
and support from adults, 
respond to questions 
and suggestions from 
peers and add details 
to strengthen writing as 
needed. 

• W.K.7: Participate in 
shared research and 
writing projects.

LESSON 2C
Take this opportunity to have students respond to the text from 
And Everyone Shouted, “Pull!” in the Student Journal.

Pre-Writing strategy: Model how to write a recollection or 
retelling of the text by asking students to describe or explain in 
their own words how the animals used a push or a pull and how 
it relates to the motion of the cart. Give students time to orally 
express what they are going to write and listen to the ideas of 
others. Write key words on the board as students use them in their 
descriptions. 

Respond to Text
1. Choose one way that the animals moved the cart. Draw how the 

farm animals used a push or a pull to move the cart, stop the 
cart, or turn the cart. 

2. Write about how the farm animals used a push or a pull to move 
the cart, stop the cart, or turn the cart.

Tell students that they will be drawing and writing about what they 
have learned about motion and pushes and pulls from reading And 
Everyone Shouted, “Pull!”.

Reread selected pages from And Everyone Shouted, “Pull!” that 
relate to the classroom statements. Give students time to choose 
the statement that describes the situation most closely.

Engage in conversation about what they know and listen to what 
others know to help students make sense of their initial writing 
ideas. Students benefit when they are able to hear themselves and 
others aloud.

Management: Ask students to take turns completing the following 
sentence, “The action in the book relates or connects to this 
statement because . . .” 

Ask: “Why did you select that statement? Can you describe how the 
motion of the cart relates to that statement?

Make sure each child has a turn, but also allow students to pass 
if they wish and come back to them after they have heard other 
students share ideas.

Give students the option of writing their responses in pairs, with 
peer support. Distribute the word sort cards with the key motion 
words students can choose to use in their writing (push, pull, stop, 
turn, uphill, downhill, change direction, force and move).

Give sufficient time for students to share their writing with adults 
and/or peers and respond to their questions and suggestions.
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PS2.A FORCES AND 
MOTION
• Pushes and pulls have 

different strengths and 
direction  

• Pushing or pulling on an 
object can change the 
speed or direction of its 
motion and can start or 
stop it. 

PS3.C: RELATIONSHIP 
BETWEEN ENERGY AND 
FORCES 
• A bigger push or pull 

makes things go faster. 

LESSON 2C
Summary Discussion 
Evaluate students’ understanding of the concept.
Review the statements and have students give examples of 
motion from their investigations, reading, and other experiences 
with the examples on the chart. 

Discuss how scientists look for patterns or trends in their 
observations and then make scientific statements that can be 
applied to motion of many different objects. 

Journal Entry 
Push or Pull?

Write how you know it is a push or pull. 

Push or Pull? 

Write how you know it is a push or pull. 

Assessment
Use the Respond to Text, classroom motion charts, and Journal 
Entry to assess students’ understanding of pushes and pulls and 
the related changes in motion. 
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Examples of Classroom Charts

To start a ball moving, there must 
be a push or a pull.

• I pushed/pulled the ball with my 
hands.

• I pushed/pulled the ball with my 
foot.

• I pushed/pulled the ball with a 
ruler.

• I pushed the ball by blowing.

• I pulled the ball with some string.

• I pushed the ball with a book.

A ball will move in the direction of 
a  push or a pull.

• When the ball is pushed in the 
direction of my partner, it rolls to 
my partner.

• When the ball is pushed toward 
the chalkboard, it rolls to the 
chalkboard.

• When the ball is pushed toward 
the door, it rolls toward the door.

To change the direction of the ball, 
there must be a push or a pull.

• I can change the direction of 
the ball by kicking it in another 
direction.

• I can change the direction of the 
ball by placing a ruler in its path 
and it bounces off and changes 
direction.

To speed up, slow down, or stop a 
ball there must be a push or a pull.

• I can push the ball hard in the 
direction it is rolling and make it 
go faster. 

• I can slow the ball down by mak-
ing it go uphill.

• I can stop the ball by catching 
the ball.

LESSON 2C
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Student Journal  

Sample  

Activity #2  

 

 
Kindergarten 

 

Kindergarten in Motion 
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Motion: 
Pushes and Pulls 

A Kindergarten Unit 
supporting the 

Next Generation Science Standards
and the Michigan Science Standards 

Student Journal
K.PS.NGSS

Name: ___________________
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J O U R N A L

Balls in Motion!

1. Draw a picture of the balls you used to investigate  
motion. Label the balls using the words in the list: 

small 
large 
heavy
light

Write what you found out in your investigation. 

 2A

I found out:
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2. Show how the balls moved. Label how they moved  
using the words in the list. 

J O U R N A L

Balls in Motion! 2A

up
down
fast 
slow
push
pull
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R E S P O N D  T O 
T E X T

And Everyone Shouted, “Pull!”

1. Choose one way that the animals moved the cart.   
Draw how the farm animals used a push or a pull to 
move the cart, stop the cart, or turn the cart.

 2C

move
stop
turn
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R E S P O N D  T O 
T E X T

And Everyone Shouted, “Pull!” 

2. Write how the farm animals used a push or a pull to 
move the cart, stop the cart, or turn the cart.

 2C
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1. Push or Pull? 

Balls in Motion 
J O U R N A L

Write how you know that it is a push or pull.

 2C
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J O U R N A L

Balls in Motion 

2. Push or Pull? 

Write how you know that it is a push or pull.

 2C
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