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Introduction

These interconnected sequences of benchmarks lead to the goal in Science

for All Americans (SFAA) that all designed systems, from the simplest to

the most complex, require controls to keep them operating properly.  As

controls increase in complexity, they too require coordination, which

means additional layers of control.  But even the most automatic system

requires human control at some point (SFAA, Chapter 3:  The Nature of

Technology).  Ideas of feedback and control need to be linked to the study

of systems.  Benchmarks that contribute directly to understanding

feedback and control are included in the strand.  Precursors to these

benchmarks can be found in Benchmarks for Science Literacy, Chapter 11,

Section A:  Systems.
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9-12(11A)  The  successful
operation of a designed system
usually involves feedback.
The feedback of output from
some parts of a system to
input of other parts can be
used to encourage what is
going on in a system,
discourage it, or reduce its
discrepancy from some
desired value.  The stability of
a system can be greater when
it includes appropriate
feedback mechanisms.

6-8(11A)  Thinking about
things as systems means
looking for how every part
relates to others.  The output
from one part of a system
(which can include material,
energy, or information) can
become the input to other
parts.  Such feedback can
serve to control what goes on
in the system as a whole.

3-5(8B)  Through mass production, the
time required to make a product and its
cost can be greatly reduced.  Although
many things are still made by hand in
some parts of the world, almost everything
in the most technologically developed
countries is now produced using automatic
machines.  Even automatic machines
require human supervision.

6-8(8E)  Computer control of mechanical
systems can be much quicker than human
control.  In situations where events
happen faster than people can react, there
is little choice but to rely on computers.
Most complex systems still require human
oversight, however, to make certain kinds
of judgments about the readiness of the
parts of the system (including the
computers) and the system as a whole to
operate properly, to react to unexpected
failures, and to evaluate how well the
system is serving its intended purposes.)

6-8(3B)  Almost all control
systems have inputs, outputs,
and feedback.  The essence of
control is comparing informa-
tion about what is happening
to what people want to happen
and then making appropriate
adjustments.  This procedure
requires sensing information,
processing it, and making
changes.  In almost all modern
machines, microprocessors
serve as centers of
performance control.

9-12(3B)  Complex systems
have layers of controls.  Some
controls operate particular
parts of the system and some
control other controls.  Even
fully automatic systems
require human control at some
point.


