Strand Map: Physical and
Conceptual Models and Their Uses

Introduction

This array of benchmarks leads to the goalSdience for All Americans
(SFAA)that (a) a model of something is a simplified imitation of it that we
hope can help us understand it better; (b) a model may have limited
usefulness; it may be too simple, too complex for practical use, or may f
observations very well but have no intuitive meaning; and (c) any model
may have irrelevant features that intrude on our use 8FAA,Chapter

11: Common Themes).
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6—12 (11B)The usefulness of a model can be tested by companng
its predictions to actual observations in the real world. But a clpse
match does not necessarily mean that the model is the only “true”
deel or the only one that would work.

6-8 (11B)Models are\

often used to think abol
processes that happen
too slowly, too quickly,
or on too small a scale
to observe directly, or
that are too vast to be
changed deliberately, o
that are potentially

/6-8 (9E) Some aspects of\

Qangerous.
A

3-5 (11B)Seeing hova
model works after
changes are made to it
may suggest how the re
thing would work if the
same were done to it.

A

K-2 (11B) A model o
something is different
from the real thing but
can be used to learn
something about the re
thing.

\them one way or the othey

reasoning have fairly rigid

rules for what makes sense;
other aspects don't. If peoplg
have rules that always hold,
and good information about 3
particular situation, then logi
can help them to figure out

what is true about it. This kin
of reasoning requires care in
the use of key words such as
and, not, or, all, and some.

Reasoning by similarities ca

suggest ideas but can’t prove

A

K-2 (11B) One way to
describe something is t
say how it is like
something else.

3-5 (9E) One way to make sense qf
something is to think how it is like
something more familiar.

i,

6-8 (9E)An analogy
has some likenesses to
but also some
differences from the
real thing.

/6-8 (11B)Different modﬂ

can be used to represent the
same thing. What kind of a
model to use and how
complex it should be
depends on its purpose. The
A usefulness of a model may
be limited if it is too simple
or if it is needlessly
complicated. Choosing a
useful model is one of the
instances in which intuition
and creativity come into
play in science,
mathematics, and

Qngineering.

/

3-5 (11B)Geometric figures, number
sequences, graphs, diagrams, sketchgs,
number lines, maps, and stories can b
used to represent objects, events, and
processes in the real world, although quch
representations can never be exact in
every detail.

K-2 (11B) Many of the toys
children play with are like rea
things only in some ways.
They are not the same size,
are missing many details, or
are not able to do all of the
same things.




