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The Designed World > Materials Science

synthesis and use of materials

resource depletion and recycling

The development of new
materials and the
increase
existing materials
growin Riman popufacion
2ve led to the removal

of resources from
envionment uch more

Than they can be

Teplackd by natiral
processes, Disposal of

e management

Includes corsigerations
of quantty, saret
degradabi o, and cost.

=quires s6cial and
Sohica
innovations, because
waste-dispésal problems
are politcal an

mic s wella

S

e

The wasteful or
unnecessary use
e e
Jmit heir svala ey
for other

forests, ovﬁshm
grounds can be difficult
and costly.

Efforts to find
replacements for

existing materials are
driven by an interestin

properties

rate of deplet
resorces bit mava\sc
be costl

materials are ot easily
recycled.

Some mater al resources

are very rai

&xist in great

quantities, The ability

biain and process

resources depends on
where they are located

2 the fofm theyare
in. As resourcesare

depleted, they may.

become more difficult o

Sometimes itis possible

the materials
from discarded products
o make new préducts,
but materials differ
widely in the ease with
which they can be
recycled.

Discarded products
contribuite o the
problem of waste

Some objects can be used
over agail

Increased knowledge of
the propertes of
particular melecular
Eefuctures helps
desian and synihesis of
new materal for
special purposes.

Groups ofatoms and
clecules can form
Stfuctures that can b

ofa
Broperties of structures

at this s
the nanoscale)and
materials comp (

very different than the

Objects made uj

small number of atoms

may exhibitdiferent
roperties thal

magoscopic Shiects made
pof the same kinds of

Seme materials, such as

chains.

desgned to have
sty of differant

pvopemesfov a variety

he benefits of Earth's
Qurces —— such as
fesh water, air sol
and trees -~ ca

feduced bydellbem(ely
o nadverten

polliting them! The
stmosphere, the oceans,
and the land ha

fimited cagacity

aBsorb and recycle waste

The choice of materials
for a job depends on
their broperies.

All materials have
certain physical

Humans have prodiced a
properties, such as

fire, an

appear in nature.
conducting heat.

Naturally occurring
materal sich a2 hood

clay, cotton, and animal
SKih's may be processed
o chanas thelr
proparties

Some kinds of materials
are better than others

better in some wa:

cther ways, Such a
Reaviar of harder to

Objects can be described

in terms of

proper

ﬁmpemes, 3o
ardnes

properties suchas size
shape; do not.

physical properties

s caj \
measured n Biffionths
. Th

ftoms maylink together
in well-def
molecyies, or may
packed together'in

n

¥r=.emmngemem
ms into grou
compose all wbs(ances
and determin
Characteristie
properties of

Research on Student Learning

Semiconducting materials At ver
diter greatly in how \empevzmvex some

materials

well they co
&cions, dapending on Cercondusarsand
the exact composition of e 1o fesistance

the materal. the flow of electrons.

A substance has
characteristic
pioperties sich

a boiling
o xolub\h(v
all of which ar

identify it.

Materials vary in how
they respond to elecric
curfents, magne

forces, and Wsible

light or other
eftctiomagnetic waves

References

10/4/11 7:47 AM



http://strandmaps.nsdl.org/?id=SMS-MAP-1604&view=print

Benchmarks in THE DESIGNED WORLD chapter are associated with knowledge and  [1] Russell, T.,
skills needed for other literacy goals. For example, they draw upon benchmarks in ~ Longden, K.,

THE MATHEMATICAL WORLD chapter for knowledge of shapes, estimation, McGuigan (1991).
measure, and the ability to use scale, and upon benchmarks in THE PHYSICAL Materials. Primary
SETTING chapter for knowledge of materials and their properties, forces, and Space Project
energy. As a result, the literature on student understanding of these topics Research Report.

provides some insight into when and how students may understand concepts of
THE DESIGNED WORLD. For example, research on students understanding of
materials suggests that the tasks of classifying objects according to what they are
made of and of comparing properties of materials can be challenging for early
elementary-school children. In addition, elementary-school children may have
limited knowledge or hold misconceptions about the origins and transformations of

materials. (1]
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