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Handout 1.1 Intro to Models

Name:   ________________________     Period:  ____   Teacher:   ______________   Date:  __________ 
Scientific models are explanations. We can use scientific models to explain things in the world. Often, we can also use scientific models to predict things. For example, a model of how plants grow explains why and how plants grow, and it can help us make predictions about when plants will grow and when they will not grow.

Let’s think about two questions: What is a scientific model? What is not a scientific model?

Let’s think about models of how plants get energy (in other words, how plants get food without “eating”). Look at the images below. Circle each one that you think is a scientific model of how plants get energy. Do not circle the ones that you think are not scientific models of how plants get energy.
	A- A Plant Getting Energy


	B- How Plants Get Energy
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	C- How Plants Get Energy
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	D- How Plants Get Energy
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plant gets nutrients and water through its roots

            the plant has energy
                                        the plant grows

	E- How Plants Get Energy

Producers like plants and some bacteria and algae carry out a chemical process called photosynthesis. During photosynthesis, producers turn light energy from the sun into forms of carbon that all living things use as chemical energy to fuel life processes.
	F- Home Gardening Kit
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Which model is better? Or are they equally good? Or is it impossible to say which one is better?


First, circle your initial answer in the box below the models. 


Then discuss as a class. Be sure to give lots of reasons for your ideas.


After the class discussion, circle your final answer. (Do not change your initial answer.)
MODEL A:  Butterfly Model


          Model B:  Butterfly Model


[image: image4.jpg]MORPHOLOGY OF A BUTTERFLY

-
outer margin
costal margin T
cell
fore wing
head
Bz o8 ~ g
fore leg
femur thorax
tibia

hind leg

PR




	Initial answer:  

A.  Model A is better. 

B.  Model B is better.  

C.  Models A and B are equally good.

D. It is impossible to say which is better.


	Final answer:

A.  Model A is better. 

B.  Model B is better.  

C.  Models A and B are equally good.

D. It is impossible to say which is better.


Explain your reasoning:

 Which model is better? Or are they equally good? Or is it impossible to say which one is better?


First, circle your initial answer in the box below the models. 


Then discuss as a class. Be sure to give lots of reasons for your ideas.


After the class discussion, circle your final answer. (Do not change your initial answer.)
 SHAPE  \* MERGEFORMAT 



	Initial answer:  

A.  Model A is better. 

B.  Model B is better.  

C.  Models A and B are equally good.

D. It is impossible to say which is better.


	Final answer:

A.  Model A is better. 

B.  Model B is better.  

C.  Models A and B are equally good.

D. It is impossible to say which is better.


Explain your reasoning:

Let’s think about the same two models some more. Which of these two models is better if you want to explain why baleen whales in the ocean might have enough food or why they might not have enough food.  


First, circle your initial answer in the box below the models. 


Then discuss these questions as a class. Be sure to give lots of reasons for your ideas.

· What are arguments for saying that Model A is better? 

· What are arguments for saying that Model B is better?

· Out of all the arguments you have considered, which argument is most important?

· Which model is better, or are they equally good, or is it impossible to say which is better?

After the class discussion, circle your final answer. (Do not change your initial answer.)
 SHAPE  \* MERGEFORMAT 



	Initial answer:  

A.  Model A is better. 

B.  Model B is better.  

C.  Models A and B are equally good.

D. It is impossible to say which is better.


	Final answer:

A.  Model A is better. 

B.  Model B is better.  

C.  Models A and B are equally good.

D. It is impossible to say which is better.


Explain your reasoning:

How good is this model of how tadpoles transform into frogs?  


First, circle your initial answer in the box below the models. 


Then discuss as a class. Be sure to give lots of reasons for your ideas.


After the class discussion, circle your final answer. (Do not change your initial answer.)
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	Initial answer:

A.  Very good

B.  Good 

C.  Average

D.  Bad

E.  Very bad
	Final answer:

A.  Very good

B.  Good 

C.  Average

D.  Bad

E.  Very bad




Explain your reasoning:

Which of these two models is better if you want to explain how climate change occurs?

First, circle your initial answer in the box below the models. 


Then discuss these questions as a class. Be sure to give lots of reasons for your ideas.

· What are arguments for saying that Model A is better? 

· What are arguments for saying that Model B is better?

· Out of all the arguments you have considered, which argument is most important?

· Which model is better, or are they equally good, or is it impossible to say which is better?

After the class discussion, circle your final answer. (Do not change your initial answer.)
Model A:  Climate Change




Model B:  Climate Change
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	Initial answer:  

A.  Model A is better. 

B.  Model B is better.  

C.  Models A and B are equally good.

D. It is impossible to say which is better.


	Final answer:

A.  Model A is better. 

B.  Model B is better.  

C.  Models A and B are equally good.

D. It is impossible to say which is better.


Explain your reasoning:

You have been thinking about the characteristics of good models and not-so-good models.

Now, individually, make a list of the most important characteristics of good (rather than bad) models. 

Write down six important characteristics of good models that you can think of below. Then, decide which of these is most important, second-most important, third-most important, etc, all the way to the least important. Rank their importance by putting a number in the little box on the left, with 1 being most important, 2 less important, etc. 



1. _______________________________________________________________________________



2. _______________________________________________________________________________



3. _______________________________________________________________________________



4. _______________________________________________________________________________



5. _______________________________________________________________________________



6. _______________________________________________________________________________

Model A:  Food web





Model B:  Food web





Baleen whales eat about 4% of their body weight each day during the feeding season.  Some whales eat up to 3,600 kg of krill each day. Krill eat very large amounts of phytoplankton each day.








Model A:  Food web





Model B:  Food web





Baleen whales eat about 4% of their body weight each day during the feeding season.  Some whales eat up to 3,600 kg of krill each day. Krill eat very large amounts of phytoplankton each day.



































In 2010, it will be hotter than previous years.





In 1950, it


was 53.1°c.





In 1960, it


was 53.3°c.





In 1970, it


was 53.7°c.





In 1980, it


was 54.0°c.





In 1990, it


was 54.3°c.





In 2000, it


was 54.5°c.





Average yearly temperatures in North America





1. More and more greenhouse gases including carbon dioxide are released by cars, factories, etc.





3. Global temperatures rise.





2. More greenhouse gases trap more heat in the earth’s atmosphere.

















Sunlight makes plants grow.








