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EXPLORE MORE:

This lesson is an excerpt from Bring Science Alive! Exploring Science Practices Grade 4, Unit 2, Lesson 1,  
How are Energy and Motion Related? Full support, including a ready to teach slideshow, is available online  
at www.teachtci.com.

Opening Day

Observing Phenomenon

Lesson Overview

Explore how the weight of a ball changes how it moves and what you can observe. Think about how this 
impacts the game of baseball.  

Teacher Prep

1. You will need at least two balls, one lighter and one heavier. You may want to provide more variety for 
students to explore. This lesson can be completed as a teacher demonstration or by having students work 
together in small groups.

2. Print a copy of the Claim Evidence Reasoning Planner for each student.

Procedures

1. Today we are going to be rolling balls and observing them. We have two balls. What is different about 
them?

2. Using the lighter ball
a. Roll the ball slowly toward a wall.  What do you see?  What do you hear?
b. Roll it quickly. What do you see?  What do you hear?

3. Using the heavier ball
a. Roll the heavy ball slowly toward a wall. What do you see?  What do you hear?
b. Roll it quickly. What happens each time? When does it make a louder noise?

4. Use the Claim Evidence Reasoning Planner to make a claim about how the size or speed of a ball 
rolling impacts what you can observe.   How does this relate to the game of baseball?

https://www.teachtci.com/
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Strong scientific arguments have three key components—a claim, 

evidence for that claim, and reasoning as to why the evidence 

supports the claim.

SCIENCE AND ENGINEERING PRACTICES

Engaging in Argument from Evidence
Engaging in argument is a key element of scientific practice. However, the arguments that scientists 
and engineers have with each other are not like typical arguments. They are not trying just to prove 
each other wrong. Rather, they are trying to collaboratively find the best explanation or model, or 
design the best solution. What kinds of thinking and statements are needed for a strong argument? 
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Reasoning Evidence alone 

is not enough to convince 

people of a claim. Reasoning 

shows how the evidence is 

connected to the claim, using 

logic or scientific concepts. 

The reasoning might, for 

example, explain why a 

diagram of the structure of 

water molecules supports 

the claim that all snowflakes 

are symmetric.

Refutation Of course, no argument is one sided. There is often an 

opportunity for someone to refute an argument. A refutation provides 

new evidence, which, along with reasoning, shows that the claim is 

incorrect. A refutation may also provide a different interpretation of 

the evidence, showing that it does not support the original claim. 

Claim The claim is the 

statement that the argument 

is attempting to convince 

people to believe. Scientists 

might make claims about an 

explanation of a phenomenon, 

such as why snowflakes are 

always symmetrical. Or, they 

may make claims about a 

model, such as a food web. 

Engineers might make claims 

about which material is best for 

their design. 

Evidence Evidence is the data 

or observations that support a 

claim. Relevant measurements, 

tables, and graphs can often 

be used as strong evidence for 

a claim. Generally, the more 

evidence there is for a claim, the 

stronger the argument is. 

Evidence Evidence
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Your friend Jerome sent you a photo with his phone. “Check out 

this great rainbow!” Look at Jerome’s photo, and make an argument 

about the weather Jerome is experiencing. Try asking yourself 

questions as you develop your argument.

To make your claim, ask yourself, “What kind of weather is in 

this photo?” Next, identify your evidence by asking, “What specific 

things do I see in this photo that support my claim?” Then develop 

your reasoning by asking, “How do the things I pointed out as 

evidence support my claim?” Your argument might look something 

like this:

Claim Jerome took the photo while weather was clearing up after 

a rainstorm.

Evidence There are no visible raindrops in the photo, and the ground 

does not look wet. However, there is a rainbow in the sky. There are 

also dark clouds on the right side of the sky, but not on the left side 

of the sky.

Reasoning Since there are no visible raindrops in the photo and 

the ground does not look wet, it was probably not raining right when 

the photo was taken. However, rainbows only form when there are 

water drops in the sky, and usually form immediately after it has 

been raining. Also, dark clouds like the ones in the photo usually 

produce rain. But since the clouds only cover half of the sky in the 

photograph, the storm seems to be moving away from the place the 

photograph was taken. 

Do you agree with this argument? If not, come up with a 

refutation. Then, the next time you make a claim, do it like a scientist 

or engineer—back it up with evidence and reasoning. 

Your friend sends you a photo of a 
rainbow. You can develop an argument 
of what the weather was like at the 
moment the photo was taken by asking 
yourself a set of questions.
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Claim, Evidence, and Reasoning

1. A clear claim that supports an explanation for a phenomenon

Describe the phenomenon: 

 
 
 
 .

My argument will be organized to support the following claim: 
 
 .

 
2. Evidence in support of the claim

A. Describe one piece of information you think is related to your claim:  
 .

How was this data collected? (For example: An investigation by you, research done by someone 
else, observations you’ve made in your daily life)  

 .
Do you trust the source of this evidence? Explain.  

 .
Is this evidence based on an observation that can be repeated?  

 .

B. Describe another piece of information you think is related to your claim:  
 .

How was this data collected? (For example: An investigation by you, research done by someone 
else, observations you’ve made in your daily life)  

 .
Do you trust the source of this evidence? Explain.  

 .
Is this evidence based on an observation that can be repeated?  

 .

A well made argument includes the following parts.
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C. Describe another piece of information you think is related to your claim:  
 .

How was this data collected? (For example: An investigation by you, research done by someone 
else, observations you’ve made in your daily life)  

 .
Do you trust the source of this evidence? Explain.  

 .
Is this evidence based on an observation that can be repeated?  

 .
 
Look back at your evidence. Is the data you’ve compiled sufficient to support your entire claim? 
If not, print more copies of the handout and fill out more evidence bars until you have sufficient 
support for your claim.

3. Scientific reasoning that links the evidence to the claim

A. For the evidence in 2.A, what is a clear way to state why the evidence supports the claim?  
 

 .

B. For the evidence in 2.B, what is a clear way to state why the evidence supports the claim?   
 

 .

C. For the evidence in 2.C, what is a clear way to state why the evidence supports the claim?   
 

 .

To combine your claim, evidence, and reasoning into an argument, write out the claim followed by 
each piece of evidence with the reasoning that makes it appropriate to include.


