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—A’
1 Commit to a
position or
outcome

'

y
l Expose beliefs |

:

3 Confront
beliefs

¢

Accommodate
the concept

L

;

Go beyond

Extend the
concept

Students become aware of their own thinking by
responding to a question or by attempting to solve a
problem or challenge

Students share and discuss their ideas, predictions,
and reasoning with their classmates before they
beqgin to test their ideas with activities

Students confront their existing ideas through
collaborative experiences that challenge their
preconceptions; working with materials, collecting
data, consulting resources

Students accommodate a new view, concept, or skill
by summoarizing, discussing, debating, and
incorporating new information

Students apply and make connections between the
new concept or skill and other situations and ideas

Students pose and pursue new questions, ideas, and
problems of their own
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Friction Unir. In a second area, the lesson on friction outlined in Figure 3 used the targe
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The Ice Melting Blocks Problem

The figure below shows two black blocks, A and B. These blocks look the same but block A
is made of metal and block B is made of plastic. If you put a piece of ice on both blocks at
the same time the ice on block A melts much faster. Try it and see!

A B

This observation raises an interesting question: Why does ice melt faster on block A?
Here are three possible answers...

Explanation #1: The ice melts faster on block A because metal absorbs cold.
Block A absorbs cold from the ice, which causes the ice to get warmer and
melt. This is why block A feels colder than block B; it absorbs and holds
more cold energy.

Explanation #2: The ice melts faster on block A because block A is a good
conductor of heat. Although both blocks are the same temperature, heat
energy transfers into the ice from block A faster then it does from block B. As
a result, the ice on block A melts faster.

Explanation #3: The ice melts faster on block A because block A is a good
conductor. Although block A is colder than block B it is still warmer than the
ice. As cold moves into block A the ice warms up and melts. The ice on block
A melts faster because the cold moves from the ice into this block faster.

With your group, determine which explanation provides the best answer to the research
question. You can use any of the supplies available to you to test your ideas. Make sure that
you generate the evidence you will need to support your explanation as you work. You can
record any observation you make in the space below.
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Some potentially relevant information about this problem

The molecular-kinetic theory of matter indicates that all matter is made up of
submicroscopic particles called atoms. This theory states:

* Atoms are constantly in motion so they have kinetic energy.
* The more kinetic energy an atom has the faster it vibrates or moves.

* Temperature is a measurement of the average kinetic energy of all
the particles in an object.

* The motion of the particles that make up an object increases when the
temperature of the object goes up.

* The motion of the particles that make up an object decreases when
the temperature of an object goes down.

* Heat is the total kinetic energy of all the particles in an object or the
transfer of kinetic energy from the particles in one object to another.

Heat conduction or thermal conduction is the transfer of thermal energy through
matter from a region of higher temperature to a region of lower temperature. This
process acts to equalize temperature differences.

Some objects are able to conduct heat better than others. This is called the thermal
conductivity of a material. A table of the conductivity values of some different
materials is provided below:

Material Thermal conductivity (W/m-K)

Cement 0.29

Air 0.025
Water (liquid) 0.6
Glass 11
Aluminum 200
Gold 318
Copper 380

Plastic 0.16
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The argument and counterargu-
ment writing prompt

1. What is your argument? In the space below, use appro-
priate evidence and reasoning to support the explana-
tion that you think is the most valid or acceptable.

2. What is your counterargument? In the space below,
generate a scientific argument that includes appropri-
ate evidence and reasoning to challenge the validity of
the other two explanations




Criteria I Level 1 I Level 2 I Level 3 I Score
The argument
Quality Reasons are given to support | Data or observations are includ- | Data or observations are
of the the conclusion or explanation | ed but this information is not used | included that show differences
evidence but no data or observations to show differences between | between groups, a trend over
are included. groups, a trend over time, or a | time, or a relationship between
relationship between variables. | variables.
Sufficiency | Includes only a single observa- | Includes multiple pieces of Includes multiple pieces of evi-
of the tion or piece of data in support | evidence but not enough to dence and each component of
evidence of the conclusion. support each component of the | the conclusion or explanation is
conclusion or explanation. supported.
Adequacy | Makes a simple assertion that | Explains why the evidence was | Explains why the evidence was
of the the evidence “proves it” or it included or how the evidence included and how the evidence
reasoning | simply refers to the evidence supports the explanation or supports the explanation or
without explaining it. conclusion but not both. conclusion.
The counterargument
Quality of | Reasons are given to support | Data or observations are includ- | Data or observations are
the the conclusion or explanation ed but this information is not used | included that show differences
evidence but no data or observations to show differences between | between groups, a trend over
are included. groups, a trend over time, or a | time, or a relationship between
relationship between variables. | variables.
Sufficiency | Includes only a single observa- | Includes multiple pieces of Includes multiple pieces of evi-
of the tion or piece of data in support | evidence but not enough to dence and each component of
evidence of the conclusion. support each component of the | the conclusion or explanation is
conclusion or explanation. supported.
Adequacy | Makes a simple assertion that | Explains why the evidence was | Explains why the evidence was
of the the evidence “proves it wrong” | included or how the evidence included and how the evidence
reasoning | or it simply refers to the evi- supports the explanation or supports the explanation or
dence without explaining it. conclusion but not both. conclusion.
The writing
Sentence The writing is difficult to follow | The writing tends to be mechani- | The writing has an easy flow
fluency or to read aloud; sentences cal rather than fluid; occasional and rhythm; sentences are
tend to be incomplete, ram- awkward constructions may force | carefully crafted, with strong
bling, or very awkward. the reader to slow down or reread. | and varied structure.
Word The writing shows an extremely | The author does not employ a The author employs a broad
choice limited vocabulary, or is filled variety of words, producing a sort | range of words, which have
with so many misused words of “generic” argument filled with | been carefully chosen and
that the meaning is obscured. familiar words and phrases. thoughtfully placed for impact.
Conven- The author made several The author made only one The author used appropriate
tions grammatical, spelling, punctua- | or two grammatical, spelling, grammar, spelling, punctua-
tion, paragraphing, or capital- punctuation, paragraphing, or | tion, paragraphing, and capi-
ization errors. capitalization errors. talization.
Total: 127
Comments or suggestions for ways to improve:




Analogy

Base Domain » Target Domain
Analogical Reasoning:
Structure Mapping
Known Inferred
structural > structural
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