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Technology is based on the use and
application of a great variety of materials
whose properties determine their poten-
tial uses. In recent decades, materials
processing has focused increasingly on
the synthesis of materials with entirely
new properties. The rapid growth of
materials processing has lead to the rapid
use of materials, raising concerns about
the depletion of resources and the dis-
posal of used materials. Solving these
problems will require systematic efforts
that include both social and technologi-
cal innovations and, hence, the need for
an informed public.

The map is organized around three
strands—physical properties, synthesis
and use of materials, and resource
depletion and recycling. In the elemen-
tary grades, the focus is on properties,
uses, and recycling of objects and materi-
als. In middle school, the focus is on the
production of new materials through
chemical reactions and issues related to
resource depletion and disposal of used
materials. In high school, the emphasis
shifts to using chemical principles to
design new materials and to the need for
social and technological solutions to issues
of depletion and disposal of materials.

This map shares many ideas with maps
in Chapter 4: THE PHYSICAL SETTING,
particularly the ATOMS AND MOLECULES

and CHEMICAL REACTIONS maps in Atlas 1
and USE OF EARTH’S RESOURCES and
ELECTRICITY AND MAGNETISM maps in
this volume.

NOTES 

In the physical properties strand, the pro-
gression of understanding begins with
differentiating between objects and the 
materials that make them up, and between
properties of objects and properties of mate-
rials. In grades 3-5, those properties are
further elaborated. In grades 6-8, the concept
of material is extended to the formal concept
of substance that is identified by fixed and
reproducible properties. Two new 9-12
benchmarks focus on the nanoscale: “Objects
made up of a small number of atoms…” dis-
tinguishes properties of macroscopic objects
from those of structures made up of small
numbers of atoms, and “Groups of atoms and
molecules…” relates differences in properties
to differential effects of scale.

The synthesis and use of materials strand
illustrates the importance of science to 
technology and the difficulty of clearly sepa-
rating the two domains. The 9-12 benchmark
“Increased knowledge of the properties…”
provides a particularly appropriate context
for exploring how scientific knowledge fuels
technological advances and how technology
creates new scientific knowledge.

R E S E A R C H  I N  B E N C H M A R K S

Benchmarks in THE DESIGNED WORLD chapter are

associated with knowledge and skills needed for other

literacy goals. For example, they draw upon benchmarks

in THE MATHEMATICAL WORLD chapter for

knowledge of shapes, estimation, measure, and the

ability to use scale, and upon benchmarks in THE

PHYSICAL SETTING chapter for knowledge of

materials and their properties, forces, and energy. As 

a result, the literature on student understanding of

these topics provides some insight into when and 

how students may understand concepts of THE

DESIGNED WORLD. For example, research on

student 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 (Russell, Longden,

& McGuigan, 1991).
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