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Concepts Scientists Think About Anchor Chart

(For Teacher Reference)

	Patterns
	Cause and Effect
	Systems

	A repeated event or object

Finding patterns help us see similarities and differences and make predictions.
	Events have causes. Cause and effect relationships are identified, tested, and used in explanations.


	A system is made up parts that all

work together. If one part is removed, the system doesn’t work.

	Example: Variation in families happens in human families as well as in other animal families.
	
	Example: A pond is a system because different parts work together to support the needs of the plants and animals in it.

	Example: All life cycles have the pattern of birth, growth, reproduction, and death.
	
	

	Example: All offspring inherit traits from their parents.
	
	


Scientists Do These Things Anchor Chart

(For Teacher Reference)

	Analyzing and 
Interpreting Data
	Modeling
	Constructing Explanation
	Engaging in Argument

	Organize data in tables and/or graphs.

Look at the table/graph to see patterns and relationships.
	· A model can be a drawing or diagram, physical replica, or a simulation.

· A model has limitations because it is used to study one part of a system or object while not paying attention to other parts.

· A model can help make predictions.
	1. OBSERVE relationships 

I notice ...

I wonder …

This seems …

This connects to …

This relates to that …

2. COLLECT evidence (Make a more focused observation)

Let’s look more closely …

And now I notice …

And now I wonder …

Let’s read more to find out ...

3. IDENTIFY what EVIDENCE supports the observed relationship

This evidence makes me think 
that …

X, Y, and Z have convinced me there is a relationship ...
	· Preparing for the argument:

1. Pose the question.

2. Identify evidence that answers the question.

3. Evaluate whether that evidence is good enough.

· Making the argument:

1. Make a claim


I’m arguing that ...

2. Use the evidence and scientific reasoning to support the claim


The evidence I have is …


This evidence shows ...

3. Explain why the evidence is good evidence


This is good evidence because ...


	Analyzing and 
Interpreting Data
	Modeling
	Constructing Explanation
	Engaging in Argument

	
	
	4. Construct explanation (Now you’re ready to share your thinking)
A. Make a CLAIM that answers the question (in speaking or writing).

There appears to be a (pattern, connection, relationship) ...
B.
Describe EVIDENCE to support the claim


My evidence for the claim is …

C.
Provide scientific REASONING to connect evidence to claim


The evidence shows …


So …
	

	Example: Lily observations are organized on a table. Organizing the data helped us identify the pattern of variation among siblings.
	Example: Life cycle model
	Example: Offspring look the way they do because they inherit traits from parents.
	Example: The bullfrog

is affected by the environment.

	
	Example: Cross-section diagram
	Example: Bullfrog and water lily variation of traits helps organisms survive in specific environments.
	Example: Best place for duckweed to grow


My Frog Pond Is a Good Solution

Name: 
 Date:


Guiding Question:

What are necessary parts of a frog habitat, and how do they interact to support the survival of frogs throughout their life cycle? How can we build that (in the schoolyard or in the community or a local park)?

Criteria for Success:

Design a frog pond (a habitat) that meets all of the needs of frogs at each stage of their life cycle.

	CLAIM
	(Here is where you give your answer to the guiding question)

I argue that …
	

	EVIDENCE #1 

(What have you learned about the necessary parts of a frog habitat?)
	Learning documented in science notebook:

· What have you learned about a frog’s needs at each stage of its life cycle?

SCIENTIFIC REASONING

Explain how your evidence supports your claim. 

This evidence shows …

Therefore …
	


My Frog Pond Is a Good Solution

	EVIDENCE #2 

(What data have you collected that shows the parts of a habitat that can affect survival?)
	Duckweed experiment data:

· What evidence do you have that the environment affects an organism?

Hungry Bullfrog Simulation data:

· What evidence do you have about how a frog’s habitat affects its survival?  

SCIENTIFIC REASONING

Explain how your evidence supports your claim. 

This evidence shows …

Therefore …
	

	EVIDENCE #3 

(What evidence do you have that the design meets the criteria for success and is a good solution?)
	How will this design support frogs in all parts of their life cycle? 
Why is this a good solution to the problem of frog habitat loss? Do you have any evidence this will work?
	My pond explanatory model meets the criteria for success because …

I know this will work because …




	
	SCIENTIFIC REASONING

Explain how your evidence supports your claim. 

This evidence shows …

Therefore …
	Therefore this is a good design because …

	EVALUATE your evidence
	Do you have good evidence? Why or why not? What further evidence might you need?
	My evidence is good because …

Further evidence could be …




My Frog Pond Is a Good Solution

(Example, for Teacher Reference)

What are necessary parts of a frog habitat, and how do they interact to support the survival of frogs throughout their life cycle? How can we build that (in the schoolyard or in the community or a local park)?

	CLAIM
	(Here is where you give your answer to the guiding question)

I argue that …
	In order to survive, frog habitats need to include water, air, space, and food so that frogs can successfully complete their life cycle. The frog pond that I’m proposing can provide all the parts of the habitat.

	EVIDENCE #1 

(What have you learned about the necessary parts of a frog habitat?)
	Learning documented in science notebook:

· What have you learned about a frog’s needs at each stage of its life cycle?
SCIENTIFIC REASONING

Explain how your evidence supports your claim. 

This evidence shows …
Therefore …
	Eggs need a safe place. The edge of a pond provides protection from predators.

Tadpoles need algae to eat. Algae grows in shallow parts of ponds.

Froglets need insects to eat, and they need to stay wet.

Adult frogs need to eat insects and other small animals and a place to find a mate.

Each part of the life cycle has different space needs. Therefore, all the spaces that are needed for a frog at all stages of its life cycle are included in my design.


	EVIDENCE #2 

(What data have you collected that shows the parts of a habitat that can affect survival?)
	Duckweed experiment data:

· What evidence do you have that the environment affects an organism?

Hungry Bullfrog Simulation data:

· What evidence do you have about how a frog’s habitat affects its survival?  

SCIENTIFIC REASONING

Explain how your evidence supports your claim. 

This evidence shows …

Therefore …
	In the duckweed experiment I saw that if the duckweed doesn’t have the water and space that it needs, it won’t survive

I collected data to show that organisms grow because they get resources from their environment. If the environment doesn’t have the right resources for the frog, it won’t grow and it might die.

This evidence shows that the pond habitat will affect the survival of a frog. Therefore, the design I have makes sure the environment will affect the frog positively.

My pond provides the frog with the food, water, and space it needs for its healthy habitat.


	EVIDENCE #3 

(What evidence do you have that the design meets the criteria for success and is a good solution?)
	How will this design support frogs in all parts of their life cycle? 
	My explanatory model meets the criteria for success.

My pond model diagram clearly explains what the pond will look like and where the frog will be during all phases of its life cycle and the food, water, and shelter it will get from that area of my frog pond.

	
	Why is this a good solution to the problem of frog habitat loss? Do you have any evidence this will work?

SCIENTIFIC REASONING

Explain how your evidence supports your claim. 

This evidence shows …
Therefore ….
	I read about two schools that built frog ponds and how there are now frogs living in those ponds. 

Therefore, I think this solution and my design will work.

	EVALUTE your evidence
	Do you have good evidence? Why or why not? What further evidence might you need?
	My evidence is good because I have evidence to support all parts of my argument. My model is also very clear.
Further evidence could be actual data from a designed frog pond.
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