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Core Idea PS2 Motion and Stability: Forces and Interactions 

 

How can one explain and predict interactions between objects and within 

systems of objects? 

 

Interactions between any two objects can cause changes in one or both of them.  An 

understanding of the forces between objects is important for describing how their 

motions change, as well as for predicting stability or instability in systems at any scale. 

All forces between objects arise from a few types of interactions: gravity, 

electromagnetism, and the strong and weak nuclear interactions. 

 
PS2.A: FORCES AND MOTION 

 

How can one predict an object’s continued motion, changes in motion, or 

stability? 

 

Interactions of an object with another object can be explained and predicted using the 

concept of forces, which can cause a change in motion of one or both of the interacting 

objects. An individual force acts on one particular object and is described by its strength 

and direction. The strengths of forces can be measured, and their values compared. 

What happens when a force is applied to an object depends not only on that force but 

also on all the other forces acting on that object. A static object typically has multiple 

forces acting on it, but they sum to zero. If the total (vector sum) force on an object 

is not zero, however, its motion will change. Sometimes forces on an object 

can also change its shape or orientation. For any pair of interacting objects, 

the force exerted by the first object on the second object is equal in strength to 

the force that the second object exerts on the first but in the opposite direction 

(Newton’s third law). 

 

At the macroscale, the motion of an object subject to forces is governed by Newton’s 

second law of motion. Under everyday circumstances, the mathematical expression of 

this law in the form F = ma (total force = mass times acceleration) accurately predicts 

changes in the motion of a single macroscopic object of a given mass due to the total 

force on it. But at speeds close to the speed of light, the second law is not applicable 

without modification. Nor does it apply to objects at the molecular, atomic, and 

subatomic scales, or to an object whose mass is changing at the same time as its speed. 

 

For speeds that are small compared with the speed of light, the momentum of an object 

is defined as its mass times its velocity. For any system of interacting objects, the total 

momentum within the system changes only due to transfer of momentum into or out of 

the system, either because of external forces acting on the system or because of matter 

flows. Within an isolated system of interacting objects, any change in momentum of one 

object is balanced by an equal and oppositely directed change in the total momentum of 

the other objects. Thus, total momentum is a conserved quantity. 

 



 

 

Grade Band Endpoints for PS2.A 

 

By the end of grade 2. Objects pull or push each other when they collide or are 

connected. Pushes and pulls can have different strengths and directions. Pushing or 

pulling on an object can change the speed or direction of its motion and can start or 

stop it. An object sliding on a surface or sitting on a slope experiences a pull due to 

friction on the object due to the surface that opposes the object’s motion. 

 

By the end of grade 5. Each force acts on one particular object and has both a strength 

and a direction. An object at rest typically has multiple forces acting on it, but they add 

to give zero net force on the object. Forces that do not sum to zero can cause changes in 

the object’s speed or direction of motion. (Boundary: Qualitative and conceptual, but 

not quantitative addition of forces are used at this level.) The patterns of an object’s 

motion in various situations can be observed and measured; when past motion exhibits 

a regular pattern, future motion can be predicted from it. (Boundary: Technical terms, 

such as magnitude, velocity, momentum, and vector quantity, are not introduced at this 

level, but the concept that some quantities need both size and direction to be 

described is developed.) 

 

 

PS2.B: TYPES OF INTERACTIONS 

 

What underlying forces explain the variety of interactions observed? 

 

All forces between objects arise from a few types of interactions: gravity, 

electromagnetism, and strong and weak nuclear interactions. Collisions between objects 

involve forces between them that can change their motion. Any two objects in 

contact also exert forces on each other that are electromagnetic in origin. These 

forces result from deformations of the objects’ substructures and the electric 

charges of the particles that form those substructures (e.g., a table supporting a 

book, friction forces). Gravitational, electric, and magnetic forces between a pair of 

objects do not require that they be in contact. These forces are explained by force fields 

that contain energy and can transfer energy through space. These fields can be mapped 

by their effect on a test object (mass, charge, or magnet, respectively). 

 

Objects with mass are sources of gravitational fields and are affected by the gravitational 

fields of all other objects with mass. Gravitational forces are always attractive. For two 

human-scale objects, these forces are too small to observe without sensitive 

instrumentation. Gravitational interactions are non negligible, however, when very 

massive objects are involved. Thus, the gravitational force due to Earth, acting on an 

object near Earth’s surface, pulls that object toward the planet’s center. Newton’s law of 

universal gravitation provides the mathematical model to describe and predict the 

effects of gravitational forces between distant objects. These long-range gravitational 



interactions govern the evolution and maintenance of large-scale structures in the 

universe (e.g., the solar system, galaxies) and the patterns of motion within them. 

 

 

Electric forces and magnetic forces are different aspects of a single electromagnetic 

interaction. Such forces can be attractive or repulsive, depending on the relative sign of 

the electric charges involved, the direction of current flow, and the orientation of 

magnets. The forces’ magnitudes depend on the magnitudes of the charges, currents, 

and magnetic strengths as well as on the distances between the interacting objects. All 

objects with electrical charge or magnetization are sources of electric or magnetic fields 

and can be affected by the electric or magnetic fields of other such objects. Attraction 

and repulsion of electric charges at the atomic scale explain the structure, properties, 

and transformations of matter and the contact forces between material objects (link to 

PS1.A and PS1.B). Coulomb’s law provides the mathematical model to describe and 

predict the effects of electrostatic forces (relating to stationary electric charges or fields) 

between distant objects. The strong and weak nuclear interactions are important inside 

atomic nuclei. These short-range interactions determine nuclear sizes, stability, and 

rates of radioactive decay (see PS1.C). 

 

 

Grade Band Endpoints for PS2.B 

 

By the end of grade 2. When objects touch or collide, they push on one another 

and can change motion or shape. 

 

By the end of grade 5. Objects in contact exert forces on each other (friction, elastic 

pushes and pulls). Electric, magnetic, and gravitational forces between a pair of 

objects do not require that the objects be in contact—for example, magnets push or pull 

at a distance. The sizes of the forces in each situation depend on the properties of the 

objects and their distances apart and, for forces between two magnets, on their 

orientation relative to each other. The gravitational force of Earth acting on an object 

near Earth’s surface pulls that object toward the planet’s center. 

 

 

 

 

 

 

 

 

 

 

 



Lesson Sequence 

 

 

Lesson 1- 6 days 

4 1-hour blocks and 2 45-minute blocks 

 

 

Lesson 2- 3 days 

3 1-hour blocks 

 

 

Lesson 3- 2 days 

2 1-hour blocks  

 

 

Lesson 4- 3 days 

2 1-hour blocks and 1 45-minute block 

 

 

Lesson 5-2-3 days 

2-3 1-hour blocks 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Unit Driving Question: What Makes Objects Move the Way They Do? 

Students will build an understanding of the forces required for each type of 

motion (static, magnetic, kinetic).  

ANCHORING PHENOMENA 1: Magnetic Slime

The following video demonstrates a more extreme example of magnetic slime but 
it is strongly recommended that students be able to experience a hands on version 
of this phenomenon.    Magnetic Slime clip 

ANCHORING PHENOMENA 2: Can Can Go 

The following video demonstrates multiple examples of static electricity including 
the Can Can Go but it is strongly recommended that students be able to experience 
a hands on version of this phenomenon.    Static Electricity clip

ANCHORING PHENOMENA 3: Kickball 

The following video shows memorable missed field goals but it is strongly 
recommended that students be able to experience a hands on version of this 
phenomenon.  Kicking Field Goals clip Show time frame from 2:27-3:31

https://www.youtube.com/watch?v=74p1t-4WlLQ
https://www.youtube.com/watch?v=ViZNgU-Yt-Y
https://www.youtube.com/watch?v=U3L10PoEXvI


Magnetic Slime Recipe 
 
Supplies: White PVA Washable School Glue (Elmer’s) 
  Water 
  Baking Soda 
  Iron Oxide 
  Saline Solution 
 
Directions:  
  

1. Thoroughly mix ½ cup glue and ½ cup water in a bowl (bowl will clean up 
nicely afterwards) 

2. Add ½ tsp baking soda and stir  
3. Add 1 tbsp of iron oxide powder and stir until color is uniform 
4. Add 1 tbsp of saline solution.  Stir vigorously until mixture forms a slimy 

ball. 
5. Coat hands with a few drops of saline and knead slime to desired 

consistency  



LESSON 1: 2 days 

 

Time: 1 hour each day 

 

MATERIALS NEEDED: 

● Magnetic Slime in small containers for partners  

● Magnets- 2 per group 

● Trays 

● Student Journals- Notice/ Wonder sheets 

 

This is the first lesson in the unit.   

1. You will introduce the anchoring phenomena to the students.  You will encourage 

the students to discover things about it by making observations and asking 

questions about it.  You can prompt them if they are having trouble coming up 

with questions but refrain from telling them any answers about it or to their 

questions.   

● Looking at already created Slime, students will generate driving questions 

based upon their observations.   

● Examples of student questions may include:  

● What is this? 

● How does it move? 

● What is this made of?  

● Why does this happen? 

● Is this a solid or a liquid? 

● What is ot’s purpose? 

 

● Examples of teacher questions may include: 

● How can we use our observations to figure out what this is? 

● How does it behave? What is its purpose? 

 

2. Ask students to observe the Slime with their hands and with the magnets.   

● What do you notice? 

● What happens to this substance if you put the magnet close?   

● What happens if you put the magnet far away? 

3. Students share observations of the slime in small groups.   In their journal on pg. 

1, students record what they notice and wonder about the slime.  Students can 

create individual drawn models of the phenomena and share in their groups, 

looking at similarities and differences. 

4. Students share their models whole group.  Allow students to share under the doc 

camera if possible.  As a whole group, look for similarities and differences among 

the models. 

5. On chart paper, the teacher, along with the students, creates a whole group 

consensus model of the slime.  The whole group consensus model should show 

how the slime moves. 



 

**BREAK DAY 1** 

 

 

6. On a separate chart paper, make a list of related phenomena.   

7. Create a driving question board (DQB).  Each student should write at least one 

question on a sticky note that they want answered about this phenomenon.  

(These questions should come from what the students wondered about in their 

journals.)  Teacher might need to prompt, referring back to the magnetic slime. 

Connect noticings to wonderings, asking how and why questions.  Students put 

questions up onto chart paper.  Read them aloud with class, then sort questions 

into categories of similarities.  Give groups of questions headings.   

8. Ask students ideas for investigations based on their wonderings.  Teacher may 

need to lead students to investigations that will be planned.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 

LESSON 1: Days 3 and 4 

 

Time-1-hour block over 2 days 

 

Students start by exploring with magnets to develop a working definition of magnetic 

force. 

Students will identify how strength, distance, and orientation of a magnet impacts the 

force it exerts on another object.  

 

 

MATERIALS NEEDED: 

● Magnet stations (Classroom magnet set-1 large horseshoe magnet, 6 Mag-Wands, 6 

rectangular magnets, 3 floating magnet stands with 12 floating magnets, 29 jumbo 

magnetic marbles, 204 magnetic chips)  

● Use each center cards as a placemat for each magnet station (you may want to 

laminate them for longevity). Students can keep track of observations on an I notice, 

I wonder sheet. 

 

** Use any combination of these.  You do not need to do them all.  

 

When centers are completed daily: 

Provide a forum for students to share their I notice, and I wonder responses for each 

station. You can record student findings on the anchor chart, or you can present the 

station placemats one by one and discuss student ideas and questions. As students share 

what they noticed help students to use the appropriate vocabulary. By allowing students 

to explore the magnets prior to this discussion students can use their experience to 

understand/describe the properties of magnets.  

 

Refer back to the DQB.  What questions have been answered?  Move those to the  

side.  Additionally, refer back to student ideas for investigations.  

 

 

 

 

 

 

 

 

 

 

 

https://docs.google.com/a/creclearning.org/presentation/d/1mgBhcKCLbfiHf48qNPzkdsGfM5AB3Qqy3wpFg5G3t68/edit?usp=sharing
https://docs.google.com/a/creclearning.org/document/d/1aGF6k3lWuBLeceyfgmapRehGYY2G9YNu2rFEiBRCsnw/edit?usp=sharing
https://docs.google.com/a/creclearning.org/document/d/1aGF6k3lWuBLeceyfgmapRehGYY2G9YNu2rFEiBRCsnw/edit?usp=sharing
https://docs.google.com/a/creclearning.org/document/d/1aGF6k3lWuBLeceyfgmapRehGYY2G9YNu2rFEiBRCsnw/edit?usp=sharing
















 

 

 

 

 

 

 

 

 

 

 

 

 

 



LESSON 1 Day 5 

Time: 45 minutes 

MATERIALS NEEDED: 

● Magnetic slime

● Magnets

● Journals

Have magnetic slime available and allow the students to interact with the slime and the 

magnets.  Ask the students to model (draw) the slime (in their journal) before the 

magnets are near and again when the magnets are close to show how the slime changes 

when the magnet is near. Ask students to add zoom out boxes to describe what is 

happening.  

*At this point, students should understand that magnetic force is a push and a pull.



Questions about Magnets 

photo created by d3images - www.freepik.com 

Billy has 2 magnets.  They are the same shape, size and weight.  He’s wondering if one of 
them is stronger than the other. 

What questions could Billy ask to help figure out if one of them is stronger?  Write at least 
two questions that could be answered with investigations. 

1. _____________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________ 

2. ______________________________________________________________________

______________________________________________________________________ 

______________________________________________________________________ 

LESSON 1 Day 6 



LESSON 2 Day 1 

Time: 1-hour block 

ANCHORING PHENOMENON 2: 

Observing the interaction between a PVC pipe and a soda can, students will generate 

driving questions based on their observations.  

Questions may include: 

1. How does the can move without contact?

2. Why does the can move slow?  Why does it move fast?

3. How can I change the direction/ speed the can is going?

TEACHER DEMONSTRATION: 

1. Grab an empty soft drink can and a short piece of PVC pipe

2. Rub the PVC pipe on a woolen jumper or, if your hair is clean and dry, rub it on your

head (it won't work if your hair is wet or if you've used a styling product). 

3. Bring the PVC pipe near your soft drink can but without actually touching it, and the

can will start rolling towards your wand. 

4. Move the pipe to the opposite side of the can and it will slow to a halt before giving

chase again in the opposite direction. 

While the teacher is demonstrating the phenomenon: 

1. Students observe and fill out their “I notice, I wonder” sheets in their journals.

2. Students then create individual drawn models of the phenomena and share in

their groups, looking at similarities and differences.

3. Students share their models whole group.  Allow students to share under the doc

camera if possible.  As a whole group, look for similarities and differences among

the models.

4. On chart paper, the teacher, along with the students, creates a whole group

consensus model of the phenomenon.  The whole group consensus model should

show how the can moves.

5. On a separate chart paper, make a list of related phenomena.



6. Create a driving question board (DQB).  Each student should write at least one 

question on a sticky note that they want answered from this phenomenon.  

(These questions should come from what the students wondered about in their 

journals.)  Teacher might need to prompt, referring back to the phenomenon. 

Connect noticings to wonderings, asking how and why questions.  Students put 

questions up onto chart paper.  Read them aloud with class, then sort questions 

into categories of similarities.  Give groups of questions headings.   

7. Ask students ideas for investigations based on their wonderings.  Teacher may 

need to lead students to investigations that will be planned.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Lesson 2 Day 2 

 

Time-1 hour block  

 

Students start by exploring the centers to develop a working definition of static 

electricity.  

Students will identify how strength, distance, and orientation of the charge impacts the 

force it exerts on another object.  

 

 

MATERIALS NEEDED: 

● Static Centers – 2 PVC pipes, 2 soda cans, 6 Styrofoam plates, 8 cloths, 4 balloons, 2 

plastic bags, and several tiny paper pieces.  

● Students can keep track of observations on their  I notice, I wonder journal sheet. 

 

 

When centers are completed: 

Provide a forum for students to share their I notice, and I wonder responses for each 

station. You can record student findings on an anchor chart, or you can present the 

station placemats one by one and discuss student ideas and questions. As students share 

what they noticed help students to use the appropriate vocabulary. By allowing students 

to explore the centers prior to this discussion students can use their experience to 

understand/describe static electricity.  

 

Refer back to the DQB.  What questions have been answered?  Move those to the  

side.  Additionally, refer back to student ideas for investigations.  

 

 

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 

https://docs.google.com/a/creclearning.org/document/d/1aGF6k3lWuBLeceyfgmapRehGYY2G9YNu2rFEiBRCsnw/edit?usp=sharing
https://docs.google.com/a/creclearning.org/document/d/1aGF6k3lWuBLeceyfgmapRehGYY2G9YNu2rFEiBRCsnw/edit?usp=sharing


 

Station 1- The No Hands Can Race

 

Materials: 1 pipe and 1 soda can per pair of students 

Directions: Lay the can parallel to the starting line. Rub the PVC 

pipe on your cloth.  Hold your pipe close to the can without 

touching it.  Observe what the can does.  Now, line your cans back 

at the starting line and have a can race!  The first person to cross 

the finish line without having touched the can wins! 

 

 

 

 
 

 

 

 

 



 

Station 2- Hover Plates 

 

Materials: 2 Styrofoam plates and 1 cloth per pair of 

students 

Directions: Take 2 Styrofoam plates.  Turn them upside down. 

Rub the bottom of each plate with the cloth.  Turn one plate over 

and try to stack them on top of each other. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Station 3- Dancing Bag 

 

Materials: 1 balloon, 1 cloth, and 1 bag per group of 

students 

Directions: Rub the cloth over the balloon for 30-45 seconds. 

Rub the towel on the bag for 30-45 seconds.  Hold the bag over 

the balloon.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

Station 4- Paper Attraction 

 

Materials: 1 balloon, 1 cloth, paper bits per group of 

students 

Directions: Rub a balloon for 30-45 seconds with the cloth. 

Bring it close to the bits of paper on the tray.  Observe what 

happens. 

 

 

 

 

 

 

 

 

 

 

 



 

Lesson 2 Day 3 

 

Time: 1-hour block 

 

 

● Referring back to the magnetic and static centers, ask students to find similarities 

and differences between static and magnetic force.  

 

● Allow for discussion in their small groups, referring back to their journals. 

Students should look for patterns and be using evidence to support their 

thinking.  

 

● As a whole group, complete the Venn Diagram in the students’ journals. 

Encourage the use of the following sentence starters: 

 

 

● One pattern I observe is... 
● Based on the pattern I observe, I can conclude... 
● I would group ___________ and ___________ together because...  
● One similarity I observe between ___________ and ___________ is...  
● One difference I observe between ___________ and ___________ is...  

 

 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



 
 

Lesson 3 Day 1 

 

Time: 1 hour 

 

MATERIALS NEEDED: kickballs, student journals 

 

ANCHORING PHENOMENON 3: 

 

Description: This must occur outdoors or in a gymnasium. 

● Prompt student thinking while holding a kickball: “How do I kick a ball to make it 

remain on the ground while it travels? How do I kick the ball differently so that the 

ball travels through the air? “  

● Provide time for students to explore kicking differences to achieve both scenarios.  

Student groups should kick the ball 6 times and record (in their journals) where their 

foot hit the ball and how the ball traveled across the gym/school yard. Each student 

in the group will have a different job (1) recorder, (2) kick position identifier -where 

did the kicker make contact with the ball? (3) kicker, (4) ball retriever.  

● To make sure students do not get hit by the ball, I would schedule kick times and ball 

retrieval times. In terms of time, you can provide students 20 minutes for the 

exploration-3+minutes per test. In that 3 minutes students can discuss their kick 

approach and execute the kick. Send all students to retrieve their groups balls at the 

same time, so no one is in the “firing zone” 

● Allow students to compare their observations with their classmates. You could post 

all observations sheets and students could gallery walk and look for patterns in the 

data (For example pattern-if ball was hit on underside, it tended to arc; if the ball 

was hit on the side it traveled flat).  

● Ask students to identify the forces acting on the balls that traveled flat. Then ask the 

students how the forces acting on the arced ball were different. You can collectively 

add key terms to each of the models to help students visualize the differences. 

● A model template is provided in the students’ journal. You can present it and have 

students explain and label the difference forces acting on each. 

 

 

 

 

 

 

 



 

Lesson 3 Day 2 

 

Time: 1 hour 

 

MATERIALS NEEDED: paper footballs, student journals 

 

Activity Description:  Paper football investigation and explanations.  

● Students must construct a paper football (or you can have several ready to go). 

Review the previous lesson’s discussion in which the students were asked to 

identify the differences in forces present on each of the ball trajectories.  Ask 

students to further explore how a change in force strength and force direction 

could impact a paper football’s path and distance.  

● Allow the students time to flick the paper footballs 6 times.  Students can record 

their observations on the observation sheet in their journals.  Prompt students to 

make observations in terms of force strength and force direction. 
● After sufficient time exploring the paper footballs, refer to journal.   There is a 

model template to look at.  Ask the students to make observations of the two 

finger flicks and predict which flick is more likely to end in a field goal. 

Encourage the students to make an evidence-based claim about which flick will 

end in a field goal (cause and effect).  Use the following sentence starters: 

 

● I think that ___________ caused ___________ because...  
● The relationship between ___________ and ___________ is...  
● I think ___________ and ___________ affect each other over time by...  
● If we were to change ___________, I predict that...  

 

 

 

 

 

 

 

 

http://www.wikihow.com/Make-a-Paper-Football


Lesson 4 Day 1 

Time: 1 hour 

MATERIALS NEEDED:  rulers, straws, feathers, paper towel pieces (3x3), wooden 

blocks, mass pieces, toy cars, student journals 

 
Activity Description:  

● “Can You Move It?” challenge- Let students know that they have a challenge that 

they need to solve. The challenge is to move all of the objects ONLY 2 inches 

using wind as the force. Tell students, “Engineers plan a solution (design) to a 

problem, test their designs, figure out what parts worked and what parts did not 

work, improve their design, and then re-test. Engineers continue this process 

until they get the results they want.” 

● Provide students with a milkshake drinking straw. Let students know that they 

will have to incorporate force of air in their design solution. Prompt students to 

blow through their straws and feel the force that comes out the end.  Ask students 

to think about the ways they can change the amount of force that comes out of the 

straw. Allow students in their cooperative groups some time to discuss and plan 

options for changing the amount of force. Some of the ideas should include:  

❏ blow softly on an object (weak force) 

❏ hard blow on an object (strong force) 

❏ if students all blow hard on the same object at the same time (stronger 

force) 

● Provide a forum for students to share their ideas before showing them the variety 

of objects they will need to move with their straws.  HAVE STUDENTS PUT 

STRAWS AWAY ...NO STRAWS FOR NEXT PORTION OF INVESTIGATION. 

Students can label their straws with tape and you can collect them if need be. 

● Allow students time to explore the different objects they will need to move 2 

inches with their straws: feather,  paper towel  (cut to 3X3), small wooden block, 

mass piece, and toy car.   Prompt students to think about how they will get their 

object to travel ONLY 2 inches. Have students fill out their planning sheet in their 

journals, identifying the properties of the objects. 

● Students will compare and contrast the properties of each object and how the 

property affects movement 

○ Students will predict how close they would have to be to each object in 

order to get it to move 2” by blowing on it with a straw 

 

https://docs.google.com/presentation/d/1rbo5Ap6zDe4-LFL811nMfbU2kSd8TGh-oKVzeAuWjwY/edit?usp=sharing


● Once students have completed their planning, remind the students that good 

engineers keep their investigations controlled. That means they have to always 

place the straw in the same place and decide the difference between a strong blow 

and a week blow/puff. Allow students to work together to decide where they will 

place their straws and what will determine a strong or weak blow. If multiple 

students are placing straws at the same time to achieve a greater force, they 

should also think about where the all the straws will go. Remind students that 

they are to use only their straw in this investigation and that it is not healthy to 

share straws or blow air on others. 

● Allow the students to collect and record data and observations. If the student 

group achieved the challenge for a specific object, they do NOT need to complete 

a second, third or fourth trial.  

● Provide a forum for students to share their observations of the results of the five 

objects . 

○ Which objects were they able to get to two inches successfully?  

○ Which object were they unsuccessful with? What happened so that the 

object didn’t meet the challenge? How might you change your approach in 

the future? 

○ What properties of the object were important in deciding the amount of 

force needed to move the object only two inches?  

○ How does air through a straw provide a force? How can you control that 

force? 

○ Why don’t all objects require the same amount of force to move the 2 

inches? 

● During the discussion and students sharing session, help students to develop 

their academic vocabulary and begin to understand the ideas that not all forces 

are visible (i.e. we could not see the air pushing (acting on the object), but its 

motion indicated that the force was present).  Represent the students’ findings on 

chart paper.  

 
 

 
 
 
 
 
 
 
 
 
 



 

Lesson 4 Day 2 

 

Time: 1 hour 

 

MATERIALS NEEDED: Picture of Kicker 

 

● Show the students the image and ask them “What’s wrong with this image?”  

● Allow the students to share their ideas with a partner. 

● After a few minutes, have students share their ideas with the class. Ask students to 

provide a rationale for their ideas. A scientist doesn’t just share their prediction, but 

they also share their reasoning. That reasoning then becomes something the scientist 

can investigate further. Do not provide students with any feedback about their ideas 

at this point in the learning. 

● Introduce the driving question, “How does the direction of a force affect motion?” 

● Tell the students that they will test various ways to push/pull to observe direction of 

movement 

                                                     “Push Me-Pull You” experiment 

● Students press their hands together (as if in prayer) and PUSH left. Observe the 

direction in which your hands move.  

● Return to center and PUSH right.  Observe the direction in which your hands 

move.   

● Return to center and push equally hard in BOTH directions.  Observe the 

direction in which your hands move.  

 

● Now, have students hook their hands together (fingers linked to fingers) and 

PULL their hands left.  Observe the direction in which your hands move.  Return 

to center and PULL right.  Observe the direction in which your hands move.  

Return to center and pull equally hard in BOTH directions.  Observe the direction 

in which your hands move. 

 

● Teacher will intermittently ask: What did you notice?  What should happen in the 

football picture based on your exploration?  Again, allow students to share ideas 

without providing immediate corrective feedback 

 
● Provide time for students to create an explanatory model in their jornals that 

describes the football kicker picture. Instruct students to include force strength and 

force direction in their models. 

https://docs.google.com/presentation/d/16F1Pfq7oyla-e2VDOWufsJGtbXTVK4P4sw_Tawlba38/edit#slide=id.g24a25d11ec_0_0


●  After students complete their models, the teacher facilitates class discussion to 

consolidate student’s ideas. As students share, help students to use appropriate 

vocabulary.  

● By the end of the discussions and model sharing, the class should come to the 

conclusion that the direction of the force (push or pull) affects the movement of the 

object.  The direction a force PUSHES is the direction the object moves.   The 

direction a force PULLS is the direction the object moves. 

● Some students may observe that when they BOTH pulled and pushed at the same 

time, their hands didn’t move.  This is a great time to introduce that sometimes 

objects have multiple forces acting on them (a push and a pull at the same time).  

When an object has multiple forces acting on it, the strongest force will move the 

object.  If the forces are the same strength (balanced forces) and in the opposite 

directions - there is NO movement. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

What’s wrong with this picture? 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

Lesson 4 Day 3 

 

Time: 45 minutes 

 

● Students need to expand their observations from the investigation to the 

anchoring phenomenon events. Provide time for students to work together to add 

to their journals.  They are working to answer the question, “What new 

information can we use as evidence for explaining the cases of motion? 

● You may need to review each anchoring phenomenon.  

● Students will easily identify force strength in the football/kickball, but they may 

have a more difficult time identifying the forces in the static and magnetic 

scenarios. Help students to understand that we can see some forces, but others 

are unobservable. We only know they exist because of our observations.  

● Work together to fill out the 3 circle Venn diagram.  Be sure you have enlarged 

the diagram onto an 11” x 17” paper. 

● Students are providing a working definition of force.  They may do this with 

pictures and words.  

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 
 
Expand onto 11” x 17” paper 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



Lesson 5 

 

Assessment 

 

Magnetism Design Challenge- 

 

Students will identify a simple design problem that can be solved by applying scientific 

ideas about magnets to develop or improve an existing object or tool.  Students 

brainstorm with partners and share with the whole group.  Allow students to walk 

around the classroom or school during this process. 

 

Have student groups present at least three different ideas to the whole group.  Record all 

of the student ideas on chart paper.  Allow the students to choose one of the ideas you 

charted, it does not have to be their initial idea. 

 

● In student journals, students will define the problem they intended to solve with 

magnets and then construct a model that demonstrates the solution. The model 

must include labels and explanations of how the device will work and solve the 

problem using the properties of magnets. 

● After the students have devised their drafts, have them gallery walk and provide 

feedback to other students.  Feedback can include recommendations, 

compliments and questions.  

● Allow students to review their feedback and modify models.  

 

 

 

 

 

 

 

 
 
 
 
  
  
  
  



Grade 3:  Forces and Magnets 

Mrs. O’Neil’s classroom door sometimes slams shut.  The door slam makes her jump and some of 
her students have complained about the loud noise. 

Mrs. O’Neil is hoping that her students might help her by using what they’ve learned about 
magnets to help fix the problem. 

Your challenge is to design a solution to Mrs. O’Neil’s problem or a different problem that you 
know about.  You can use the drawing below or your own drawing to show how your solution 
works.  Please write about your solution to make sure that Mrs. O’Neil understands how your 
solution will work.  



Define the problem you will solve using magnets: 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

How Does Your Solution Work? 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 

__________________________________________________________________ 
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