








Figure 6. An actual interface circtiJt is stiown here. In this case, the pres-
ence of moisture causes the logic gate to output a high signal. A transistor
then allows 9V to close the relay, which in turn allows 12V to run the pump.

from computers to microwave ovens
(Abul-FadI, 2005). Figure 7 shows the
logic involved in a simple security sys-
tem. One thing that all of the applica-
tions have in common is that they
automate some function so that the
technologies they control make life
easier and safer for humans.

With practice, students should be able
to engineer their own logic circuits to
control systems of their own design.
What kind of logic gate is being used
in the security system application in
Figure 7?

T Technology, Science,
Mathematics Interfaces
Technology
The extent to which this activity
addresses Statidards for Technological
Literacy: Cotitent for the Study of
Technology (ITEA, 2000/2002) really
depends on what the teacher empha-
sizes. However, the binary logic gate
activities could address Standards 2
and 17.
• Standard 2

Students will develop an under-
standing of the core concepts of
technology, (p. 32)
- Benchmark V

Controls are mechanisms
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Figure 7. Logic gates are commonly used in security systems. What type of logic gate is
needed in the application shown here? (Diagram content courtesy of Ali Abul-FadI, 2005) i

[technical devices] or particular
steps that people perform using
information about the system that
cause systems to change, (p. 40)

• Standard 17
Students will develop an under-
standing of and be able to select
and use information and communi-
cation technology, (p. 166)
- Benchmark L

Information and communication
technologies include inputs,
processes, and outputs associated
with sending and receiving infor-
mation, (p. 173)

If students become accomplished at
engineering-control-circuit applica-
tions, they will also be able to address
Standard 2, Benchmark BB.
• Standard 2

Students will develop an under-
standing of the core concepts of
technology, (p. 32)
- Benchmark BB

Optimization is an ongoing
process...of designing...a product
and is dependent on criteria and
constraints, (p. 42)

Science
The National Scietice Education
Standards (National Research Council,
1996) help to highlight a number of
opportunities that the technology
teacher and the science teacher may
have to teach students about the
process of science. As teachers pro-
vide students with a basic under-
standing of electricity and electronics,
a prerequisite for an understanding of
interfacing, the following science stan-
dards are important.

• Motions and Forces
Electricity and magnetism are two
aspects of a single electromagnetic
force. Moving electric cbarges pro-
duce magnetic forces, and moving
magnets produce electric forces.
These effects help students to
understand electric motors and
generators.
- Interactions of Energy and Matter

In,..metals, electrons flow easily,
whereas in insulating
materials.. .they can hardly flow at
all. Semi-conducting materials
have intermediate behavior. At low
temperatures.. .superconduc-
tors...offer no resistance to the
flow of electrons.
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Mathematics
If students advance in the study and
engineering of binary control circuit
applications, the use of Boolean alge-
bra would provide a matfiematical
means for students to model and opti-
mize their control-circuit designs.
Perhaps the most useful of the mathe-
matics standards described in
Principles and Standards for Scfiool
Mathematics (National Council of
Teachers of Mathematics, 2000) relat-
ed to the engineering process of opti-
mization In design is:
' Representations

Create and use representations to
organize, record, and communicate
mathematical ideas; select, apply,
and translate among mathematical
representations to solve problems;
use representations to model and
interpret physical, social, and math-
ematical phenomena...
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