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How This Book Will
Help You Teach Science
More Effectively

This illustrated handbook describes simple, effective science
teaching aids you can make. Construction of the various devices
lies well within the skills of the junior high school teacher. The
materials used in every project are easily obtainable and in most
cases relatively inexpensive.

To increase its utility value, the book is organized into
various units of science instruction—and will group together the
materials related to a specific unit. Construction diagrams give
maximum clarity with the necessary measurements. Suggested
materials are described in detail along with, in many cases, the
source of supply. Photographs are used to supplement and fur-
ther clarify the construction diagrams and will help insure a
complete, detailed description of each project.
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6 How This Book Will Help You

Everything in this book has been used repeatedly in class-
room instruction over a ten-year period. Many of the projects were
demonstrated by students during science shows as well as in the
classrooms. Each project illustrates basic science concepts and
can remain as a permanent part of science instruction program.

Learning in any subject area demands involvement. As is
so often the case, the apparent science-shy student may possess
manual skills which a teacher can utilize not only to motivate
the student, but to provide him with an opportunity to make a
significant contribution to the class. During the course of con-
structing many of the aids listed in this book, I often asked stu-
dents in wood shop and metal shop classes to assist in various
aspects of construction. On many occasions, students have made
suggestions for changes as well as suggestions for substitution of
materials. Problem solving was a continuous process during the
construction phase, and in the process touched many areas out-
side of school and even involved parents, who frequently made
significant contributions.

A shortage of funds sometimes limits the teacher’s ability
to purchase ready-made equipment that illustrates important sci-
entific principles. This book not only helps the teacher overcome
that problem, but will also bring greater student participation in
making and using the various projects. There is a great range of
possibilities insofar as variation or substitution of materials is
concerned, and developing variations in some projects and ma-
terials can help the teacher easily bring about a tailor-made de-
vice to suit a particular classroom situation.

In summary, this book provides detailed, specific informa-
tion about scientific teaching devices you can make and use in
your classroom. It provides a sharp focus on each project, tells
how to construct it—and even shows what it should look like
when it is finished. Everything in this book is real, does work,
and has been used many times in a large variety of classroom
situations. You will find it a valuable working tool in developing
more meaningful science teaching techniques, and in stimulating
your students to a greater interest and participation in science.

John Alusik
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chapter 1

Developing Projects That
Teach about Air

Just as some animals live at the bottom of the sea, we live
at the bottom of an ocean of air called the atmosphere. Like the
animals of the sea who adapted to the crushing weight of water,
man has adapted to the pressure of the air that extends from the
earth’s surface to the top of the atmosphere. If we could imagine
a column of air with a surface area of 1 square inch extending
over 20,000 miles high, we would record a pressure of 14.7
pounds on every square inch of surface at sea level.

Although air is a mixture of gases, man has learned how to
use air to serve his purposes. We know that air can be com-
pressed, as in an automobile tire, and we can create a difference
of pressure to make a siphon work or a balloon rise. By under-
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14 Developing Projects That Teach about Air

standing the nature and behavior of air, man has invented many
mechanical devices that help him to improve his way of life and
adjust to his environment.

On the following pages are a few ideas and devices you can
construct that might help you understand the nature and behavior
not only of air, but of objects that move through it.

It is left to your imagination how you can construct, vary, or
adapt the following ideas to your satisfaction.

AIR PRESSURE

The apparatus shown in the illustration with the two gallon
jugs is intended to provide the solution to the demonstration re-
lating to the effect of air pressure on the surface of a liquid after
it is displaced by water. It is suggested that the same apparatus
(tubing, stoppers and funnel) be inserted in empty duplicator
fluid cans and the demonstration begun just before the students
enter the class. The objective here is an attempt to form a hypoth-
esis leading to a solution. It is interesting to note the line of
questioning taken by the students as to why water flows up the
glass tubing. It is suggested that the teacher not participate in the
discussion.

After a number of hypotheses are formed by the students,
the teacher should place the apparatus using the jugs on the
demonstration table to provide the solution. The students should
conclude that the water poured into the lower can displaces air in
the lower can. The air is forced up the tubing into the upper can
where the air pressure on that liquid forces the liquid out of the
upper can. The flow will stop when the top can is empty. To start
the demonstration again, switch positions of the cans and pour
water into the funnel again.

It is suggested that the experimenter use food coloring
dye in the liquid in the one gallon jugs at the beginning of the
demonstration.



Developing Projects That Teach about Air

Photo 1

TO START 4
POUR HERE" —LHzo
(COLOR
WITH FOOD
STOPPER COLORING)
GALLON JUG

—GLASS TUBE
—AIR

POUR H,0 INTO FUNNEL TO BEGIN DEMONSTRATION.
WATER POURED INTO FUNNEL DISPLACES AIR IN THE
LOWER JUG.

AIR |S FORCED INTO UPPER JUG AND AIR PRESSURE
FORCES WATER OUT OF UPPER JUG.

PLACE UPPER JUG ABOUT 12" ABOVE LOWER JUG.

( THIS DEMONSTRATION CAN BE DONE BY USING
OUPLICATOR FLUID CANS—AND HAVE STUDENTS
DEVELOP A HYPOTHESIS.)
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16 Developing Projects That Teach about Air

BERNOULLFI'S PRINCIPLE

Very often students memorize Bernoulli’s principle of air
flow, but the vacuum cleaner motor provides an opportunity for
the class to develop relationships that exist between Bernoulli’s
principle, air flow around the surface of an airplane wing, and
air flow around a sphere.

Upon occasion I have used a very long extension cord and
walked into the classroom with a 4-inch styrofoam sphere sus-
pended in the air flow. The motor can be placed on the demon-
stration table and tilted slightly from the vertical and the sphere
will remain suspended in the air flow.

It is suggested that an airplane wing cross-section be drawn
on the chalkboard to illustrate the air flow pattern around the
wing, with the higher pressure on the bottom of the wing and the
lower pressure on the top surface of the wing resulting from in-
creased velocity. Again it is suggested that an attempt be made
to motivate the students in formulating a hypothesis. Spheres of
various sizes and weights can be used as supplementary experi-
ments after the concept is understood. Various tank-type vacuum
cleaner motors are easily adapted to the demonstration. The
motor must be completely enclosed in its housing. Be sure that
the air intake at the base of the motor housing is free from ob-
struction at all times. A tapered portion of the handle can be
inserted in the exit opening or a plastic pipe may be fitted in
place.

Bernoulli’s Principle—when a fluid (liquid or gas) is in steady
flow, its pressure will be high wherever its velocity is low;
and conversely, its pressure will be low wherever its velocity
is high.



