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Text A:

http://www.bbc.co.uk/schools/gcsebitesize/science/edexcel_pre_2011/environment/populationsandpyram
idsrev5.shtml

Text B: http://coyotes-wolves-cougars.blogspot.com/2012/01/we-have-discussed-top-down-ripple.html

Text C: http://wwwrcamnl.wr.usgs.gov/isoig/projects/fingernails/images/bigFIG1-
Foodwebillustration.gif

Model A: wikipedia.org

Model B: http://kvhs.nbed.nb.ca/gallant/biology/biology.html

Model C: http://www.phschool.com/iText/elife/site/text/chapter8/concept8.1.html
Model D: http://www.butler.edu/herbarium/treeid/treeparts.html

Model E:
http://apbrwww5.apsu.edu/thompsonj/Anatomy%20&%20Physiology/2010/2010%20Exam%20Reviews/
Exam%201%20Review/Ch03%20The%20Cel1%20and%20Membrane%20Structure.htm

Model F: http://www.susanahalpine.com/anim/Life/memb.htm
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Our Ideas About Models

Individual think-write

Silently read the three questions below. Then, write notes on this page about your thoughts, any
connections you make to what you know, and any questions you have.

e What connections do you make with the word “model?”

e What are some examples of models?

e Are there different kinds of models?

e What is the purpose or purposes of models?

Pairs

Talk about the word “model.”
o Take turns sharing your thinking about models.
e Discuss what you notice about each other’s ideas about models.

e Write notes about your ideas to share with the whole class.

Share

Be ready to share something you wrote or heard with the class when the teacher asks for your

ideas.
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What is a Science Model?

Teacher example

Your teacher will briefly model scientific reading with the first paragraph of the text on the
adjacent page. Pay close attention to the ways in which he/she makes sense of the text. Write

down any reading strategies that help your teacher read more deeply here:

Individual/pairs read

Continue the reading the text on the adjacent page. While reading, make your thinking visible
using either think-aloud with partner note-making, talk to the text, or I read / I thought double-

entry notes. Your teacher will say which to use.

Pair share of your reading
With a partner, go through the text sentence by sentence (or paragraph by paragraph) discussing
your reading. Take turns sharing and listening.

e Share comments, questions, understandings, roadblocks, reading processes — how you
made sense of the text, how you built new understandings.

e Listen to your partners’ thinking and elicit more thinking with questions such as: “What
did you do?” or “How did that help you understand the reading?”

e Help each other clarify roadblocks.

e Add good ideas from your discussion to your notes.
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jh,,.,,\ Modeling for Explanatory Models in Science
N

" Science . .
ideas that explains what causes a
particular phenomenon in nature.

N

: *— Understanding in S : :
8.5 / 9 A scientific model is an idea or set of

Y- Education

We are interested in models from the perspective of what practicing
scientists actually do. The most important overall goal of scientists is the
development of an understanding of how various parts of the natural world
work. To do this, scientists make observations, identify patterns in data, then
develop and test explanations for those patterns. Such explanations are
called scientific models.

It is important to note that scientists use drawings, graphs, equations, three
dimensional structures, or words to communicate their models (which are
ideas and not physical objects) to others. However, the drawings, replicas or
other tools are distinct from the underlying models they purport to explain.

Explanatory models in science are continuously judged by a community of
scientists. To evaluate a particular model, scientists ask:

1. Can the model explain all the observations?

2. Can the model be used to predict the behavior of the system if it is
manipulated in a specific way?

3. Is the model consistent with other ideas we have about how the
world works and with other models in science?

In judging models, scientists don’t ask whether a particular model is "right".
They ask whether a model is "acceptable”. And acceptability is based on
a model’s ability to do the three things outlined above: explain, predict, and
be consistent with other knowledge. Moreover, more than one model may
be an acceptable explanation for the same phenomenon. It is not always
possible to exclude all but one model — and also not always desirable. For
example, physicists think about light as being wavelike or particle-like and
each model of light’'s behavior is used to think about and account for
phenomena differently.

Finally, we note that in practice, models are continuously revised as they are
used to probe new phenomena and collect additional data.

This site was developed by the National Center for Mathematics and Science in the
Wisconsin Center for Education Research at the University of Wisconsin-Madison.
Copyright © 2002 The Board of Regents of the University of Wisconsin System
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Thinking and Talking about Science Models

Whole class discussion

Notes to remember:
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Reading Science Modules - How and Why

Individual/pairs read

Read Text A, “Snowshoe Hare and Canadian Lynx Populations over Time.” While reading,
make your thinking visible using either Think-Aloud with partner note-making, talk to the text,
or I read /I thought double-entry notes. Your teacher will say which to use.

Pair discussion

With a partner, go through Text A, “Snowshoe Hare and Canadian Lynx Populations over
Time,” discussing your reading bit by biz. Take turns sharing and listening.

e Share comments, questions, understandings, roadblocks, reading processes — how you

made sense of the text, how you built new understandings.

e Listen to your partners’ thinking and elicit more thinking with questions such as: “What
did you do?” or “How did that help you understand the reading?”

e Help each other clarify roadblocks.

e Add good ideas from your discussion to your notes (i.e. your annotations or double-entry

notes).

e Note commonalities or differences in your reading process between you and your partner
and between texts: Explanatory Models in Science and Text A, “Snowshoe Hare and

Canadian Lynx Populations over Time.”

Individual/pairs read followed by pair discussion

Use the process described above (for reading and pair discussion of Text A) to read and discuss
Text B. Expand the discussion of commonalities or differences in your reading process between

you and your partner, and between texts, to include the newly read texts.

After you have read and discussed Text C, discuss the following inquiry question: Which text or
texts is (or might be) a scientific model? How do you know? What is your evidence?
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Text A

Snowshoe Hare and Canadian Lynx Populations over Time
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Text C

FIGURE 1: This diagram shows the relations between typical
terrestrial organisms. The arrows connect the prey (diet) to the
predator {consumer). The colored dots on the animals are
coded to the colors in the triangular diagram at the upper right.
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Reading Science Models - How and Why

Whole class discussion

Notes to remember:
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What | Learned

Individual think-write

Silently read the three questions below. Then, write notes on this page about your thoughts, any
connections you make to what you know, and any questions you have.

e  What do you now know about science models that you didn’t know before?

e What did you learn about your own reading process?

e What did you learn about reading science texts?
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What Makes a Science Model Better?

Individual/pairs read

Read Model A and Model B. While reading, make your thinking visible using either Think-
Aloud with partner note-making, talk to the text, or I read /I thought double-entry notes. Your
teacher will say which to use.

Pair discussion

With a partner, go through Model A and Model B, discussing your reading &iz by bit. Take turns
sharing and listening. Help each other clarify roadblocks. Add good ideas from your discussion

to your notes (i.e. your annotations or double-entry notes).

Individual think-write

Silently read the question below. Circle the best response and write your reasons for choosing it.
Which model is better, Model A or Model B? Why?
e Model A is better.
e Model B is better.
e Models A and B are equally good.

e It isimpossible to say which is better.

Pair discussion

Share and discuss your responses. Be sure to give the reasons for your ideas.
As a pair choose the best response.

Be ready to share your pair’s response and reasons.
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Whole class discussion

Notes to remember:
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Model A: Relatedness of Life

Phylogenetic Tree of Life
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Individual think-write

Silently read the question below and review Models A and B. Circle the best response and write

your reasons for choosing it.

Which model is better if you want to explain the shared characteristics that certain life forms

have in common? Why?
e Model A is better.
e Model B is better.
e Models A and B are equally good.

e Itisimpossible to say which is better.

Pair discussion

Share and discuss your responses. Be sure to give the reasons for your ideas.
As a pair, choose the best response.

Be ready to share your pair’s response and reasons.

Whole class discussion

Notes to Remember:
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What Makes a Science Model Better?

Individual/pairs read

Read Model C and Model D. While reading, make your thinking visible using either Think-
Aloud with partner note-making, talk to the text, or I read /I thought double-entry notes. Your
teacher will say which to use.

Pair discussion

With a partner, go through Model C and Model D, discussing your reading iz &y 4iz. Take
turns sharing and listening. Help each other clarify roadblocks. Add good ideas from your
discussion to your notes (i.e. your annotations or double-entry notes).

Individual think-write

Silently read the question below. Circle the best response and write your reasons for choosing it.

Which model is better if you want to explain how plants get food and energy in order to

grow? Why?
e Model C is better.
e Model D is better.
e Models C and D are equally good.

e It isimpossible to say which is better.

Pair discussion

Share and discuss your responses. Be sure to give the reasons for your ideas.
As a pair choose the best response.

Be ready to share your pair’s response and reasons.
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Whole class discussion

Notes to remember:
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Model C: Photosynthesis
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What Makes a Science Model Better?

Individual/pairs read

Read Model E. While reading, make your thinking visible using either Think-Aloud with
partner note-making®, talk to the text, or I read /I thought double-entry notes. Your teacher will

say which to use.

*If you read and think aloud, you will each have time to read and think aloud — in effect reading

the model twice.

Pair discussion

With a partner, go through Model E, discussing your reading iz &y bit. Take turns sharing and
listening. Help each other clarify roadblocks. Add good ideas from your discussion to your notes

(i-e. your annotations or double-entry notes).

Individual think-write

Silently read the question below. Circle the best response and write your reasons for choosing it.

How good is this model of the structure of the cell membrane?

e Very good
e Good

e Average

e Bad

e Verybad

Pair discussion

Share and discuss your responses. Be sure to give the reasons for your ideas.

As a pair choose the best response.
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Whole class discussion

Notes to remember:
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Model E: The Fluid Mosaic Model of the Cell Membrane
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Copyright @ 2001 Benjamin Cummings, an imprint of Addison Wesley Longman, Inc.

Model F: The Fluid Mosaic Model of the Cell Membrane

Your teacher will show you an additional model found at:

http://www.susanahalpine.com/anim/Life/memb.htm
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What Would Make This Science Model Better?

Individual read

Your teacher will show you Model F on the screen and tell you how to make your thinking
visible and where to make notes/observations about the model.

Individual think-write

Silently read the question below. Circle the best response and write your reasons for choosing it.

How good is this model of the structure of the cell membrane? Why?

e Very good
e Good

o Average

e Bad

e Verybad

Did this model add to your understanding of the structure of the cell membrane? If so, how?

In what ways was it similar to Model E? In What ways was it different?

Pair discussion

Share and discuss your responses. Be sure to give the reasons for your ideas.

As a pair, agree upon answers to share with the class.
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What Would Make This Science Model Better?

Whole class discussion
Share and discuss your responses. Be sure to give the reasons for your ideas.

Notes to remember:
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What We Learned To Do

Individual think-write

Silently read the three questions below. Then, write notes on this page about your thoughts, any
connections you make to what you know, and any questions you have.

e  What do you now know about science models that you didn’t know before?
e What makes a model a “good” model?

e What did you learn about reading science texts?
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