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Foreword

A pupil's experiences between the ages of 11 and 16 probably shape his
ultimate view of science'and 'of the natural. world. During these years
most youngsters beconit more adept at thinking conceptually. Since
concepts are at the heart of science, this is the age at which most stu-
dents t gain the ability to study science in a really organized way.
He , too, the commitment for or against science as an interest or a

ation is often made.
Paradoxically, the students, at this critical age have been the ones

least affected by the recent effort to produce new science instructional
materials. Despite a number of commendable efforts to improve the
situation, the middle years stand today as a comparatively weak link in
science education between th ,,. rapidly changing elementary curriculum
and the recently revitalized high school science courses. This volume
and its accompanying materials represent one attempt to provide a
sound approach to instruction for this relatively uncltarted level.

At the outset ,the organizers of the ISCS sProject decided that it
would be shortsighted and unwise to try to fill the gap in middle
school science education by simply writing another textbook. We Chose
instead to challenge some of the most 'firmly established concepts
about how to teach and just what science material can and should be
taught to adolescents. The ISCS staff have tended to mistrust what
authorities believe about schools, teachers, children, and teaching until
we have had the chance to test these assumptions in 'actual classrooms
with real children. As conflicts have arisenuour policy has been tb rely
more uPon what we saw happening in the schools than upon what
authorities said could or would happen. It is largely because of this
policy that the ISCS.materials.represent a substantial departure from
the norm.

The primary difference between the ISCS program and more con-
ventional approaches is die fact that it allows each student to travel

AL
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at his own pace, and it permits the scope and scluence of instruction
to vary with his interests, abilities, and background. Thc ISCS writers
have systematically tried to give the s.tudent more of a,rolc in deciding
what he should study ext and how soon he should study it. When the
materials are used as tended, the &:'S teachei serves more as a
"task easer than a "task master." It is his job to help the student
answer the questions that arise from his own study rather than to try
to.anticipiate and package what the student needs to know.

. There jis nothing radically new in the ISCS approach to instruction.
Outstanding teacher from Socrates to Mark Hopkins have stressed the i

, .

need to personalize education_ ISCS has tried to do sofnething more
than pay lip service to this goal. ISCS' major contribution has been to
design a system whereby an average teacher, operating under tiormal
constraints, in an ordinary classroom with ordinary children, can in- .

.

,

--deed give -maximum-attention to-each -student's-progress-. ,. . ... _ ... _

The development of the ISCS materitil has been a group effort from
the outset. It began in 1962, when outstanding educators met to decide .

what might be done to improve middle7grade science teaching. The
recommendations of these conferences were converted into a tentative
plan for a set of instructional materials by a small group of Florida .

State University faculty members. Small-scale writing sessions con-
ducted on the Florida State campus during1964 and 1965 resulted in
pilot curriculum materials that were tested in selected. Florida schools
during the 1965-66 school year. All this preliminary work was sup-
ported by funds generously provided by The Florida State University.

In June of 1966, financial support was provided by the United States
_-

Office of Education, and the preliminary effort was formalized'.into
the ISCS Project. Later, the National Science Foundation made sev- .
eral additional grants in support of the ISCS effort.

The first draft of these materials was produced in 1968, during a
summer writing conference. The conferees were scientists, science
educatorN and junior high school teachers drawn from all over the
United Siates. The original materials have been revised three times
prior to their publication in this volume. More than 150 writers have
contributed to the materials, and more than 180,000 children, in 46
states, have been involved in their field testing.

We sincerely hope that the teachers and students who will use this
material will find that the great amount of ti4 money, and effort
that has go e into its development has been worthwhilc .

Tallahassee, Florida
February 1972

The Directors
INTERMEDIATE SCIENCE CURRICULUM STUDY

9
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Notes to the Student

1.4

The word science means a lot of things. All of the meadings aret'right,",_ _ _ .

but none are complete. Science is many things and is hard to de-
scribe in a few. words.

We wrote this book to help you understand what science is and what
scientists do. We have chosen to show you these things instead of
describing them with words. The book describes a series of thiiigs for
you to do and think about. We hope that what you do will help you
learn a good deal about nature and that you will get a feel forixow
scientists Male probleMs.

How is this book different from other textbooks?

This book is prObably not like your other textbooks. To make any
sense out of it, you must work with objects and substances. You should
do the things described, think about them, and then answer any ques-
tions asked. Be sure you answer each question as you come to it.

The questions in the book are very important. They are asked for
three reasons:

1. To help you to think through what you see and do.
. 2. To let you know whether or not you understand what you've donc.
3. To give you a record of what you have done so that you can-use it for review.

How will your class be organized?

Your science-class will probably be quite different from your other
< classes. This book will let you start work with less help than usual

from your teacher. You should begin each day's work where you.left
off the day before. Any equipment and supplies nce ed will bc wait-

*ing for you. 11
1

tf
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Your tcacher will not read to you or tell you the things that you aie
to learn. Instead:.he will help you and your classmates individually.

Try to .work ahead on yOur own 1f you have trouble, first try to
solve the problem for Yourself. Don't ask your teacher for help until
.yowreally heed it DO not expect him to give you the answers to the
questions in tpe.book. Your teacher will try to help you find where
and how you Went wrong, but he will not do your work for you.

After a, few days, some of your classmates will be ahead of you and
.others will not be as far along. This is the way the course is supposed
to work. Remember, though, that there will be no prizes for finishing
first. Work at whatever speed is best for you. But be sure you under-

. stand what you have done bejOre movIng on.
Excursions are mentioned at several placesi.lThese special activities

lare found,at the back of the book. You may stop and do any excursion
that looks interesting or any that you tel will help you. (Some ex-
cursions will, help you do some of the activities in this book.) Some-
times, your teacher may ask you to'do an excursion.

What am I expected to learn?

During the year, you will work very much as a scientist does. You
should learn a lot of worthAile intbrmation. More important. we
hope that you will learn how to ask and answer questions about
nature. Keel5 in mind that learning how to find answers to questions is
just as valuable as learning the answers themselves.

Keep the big picture in mind, too. Each chapter builds on ideas
already dealt with. These ideas add up to Some of the simple but
powerful concepts that are so important it science. If you are given a
Student Record Book, do all your writing in it. Do not write in this
book. Use your Record Book for making graphs, tables, and diagrams,.
too.

From time to time you may notice that your classmates have not
always given the same answers that you did. This is no cause for
worry. There are many right answers to some of the questions. And
in some cases you may not be able to answer the questions. As a
matter of fact, no one knows the answers to some of them. This may
seem disappointing to you at' first, but you will soon realize that there
is much that science does not know. In this course, you will learn
some of the things we don't know as well as what is known. Good luck!

12
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Take It Off Chapler 1

"Ilow'd you like to lose ten pounds of fat? Get rid of your
head!"

Everyont has heard this joke. But to 'many overweight
people, being fat is not funny. One of the biggest persons
who ever lived, Robert llughes of 111Mois, weighed 1,069
pounds just before his death in 1958. That's about 9(X) pounds
too much. Few people have that much ola weight problem.
Still, millions of people are seriously overweight.

Why do some people get fat when they eat certain kinds
of food and not get fat when they eat other foods? How much
food can you eat and stay healthy? Why do people on diets
count Calories? These are some of the questions that you
will tackle either in this chapter or in its excursions.

The "guinea pig" for your experiments on food and body
weight will be yourself. You will study your own eating habits
in relation to some of the things that scientists have learned
about the body and its needs.

1 4

A

1
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CHAPTER 1

",

From time to time in this unit. will be asked to do
Problegi Breaks. 1 hese are problems tor you to solve, without
much help from your book or your teacher. The problems
will usually help you to understand what you are studying
in the chapter. But that's not their major purpose. They are
designed to give you piactice in problem solving, and in
setting up your own experiments. You should try every Prob-
lem Breakeven the tough ones. And in most cases, you
should have your teacher approve your plan before trying
it. Thc first Problem Break in this unit is amting up next.

PROBLEM BREAK 1-1

To study your eating habits, you need to know what they
are. To get this information, you will keep a daily record
of everything you eat 'Aunt* the ncxt fivc days. While your
list grows, iyou will study 'the way your body works: Then
at the end of five days, you will use your list and your new
knowledge to decide how healthy your eating habits are.

First, make a chart like the one shown in Table 1-1. 113
let you carry the chart with you, put it in a small noteboOk
or on separate sheets of paper. Be sure to leave lots of space!
You will probably be surprised at how many things you eat

a day.
On the chart, keep track of everything you eat or drink

(except watcr) for thc next fivc days. Table 2 in Excursion
1-2 will helti ypu decide how Many Calories each kind of
food has. And if you need help in defining Clories, then
Excursion 1-1 is just for you. If you eat things not on the
liSt in Excursion 1-2, check, other Calorie tables or ask your
teacher to help you with the "Calories" column.

Table 1-1
(""'"".-4r: ..r.e-Vrifrt.rittr-v?1,7,1:.rivri -1{0:-b--;, mier -f,-:- c m.kf-.,,r,..1,1rtc!7145

SAMPLE F1VE-DAY FOOD CHART

> Day P. Food
Amount Eaten

(cups. glasses. ounces, etc.)

_

,.

Calories I

.

-
.,,

.

,...- .

-

Oa' toviiie...1hoacwrimr.iwOodwavv.40,4....4....4,

, 1. ? 04, :Ntt t'
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Remember to list e ref- v of food von car Or drink.
Second, prepare a scparatc chart or Your ctivinc\

five days. Neaily everything you do can be consideied onc
of the following live activities..

1. Sleeping
2. Awake, but not active (Reading, watdiing

studymmil riding on a bus, sitting m class, eating)
3. Light activity (Wilk irii, slow bicycling)
4. Moderate activity (Playing Ping-Pong, sweeping the

floor, mowing the lawn)
5.%Strenuous activity (Swimming, doing exercises in gym,

ketball, teonis, runiunQ

After ma have studied the list above, estimate the amount
of tim in hours (not minutes) you spend each day in each
type of activity. Make your estimate to the nearest quarter
hour (15 nAutes 0.25 hour; 30 minutes = 0.5 hour). Look
at Excursion 1-3; it will help you make the estimates. After
you have figured out, pretty well, how many hours you devote
to each activity, till in Table I-2,in your Record Book. (Be
sure you end up with only a 241tour day!)

Day 1
1)Te

Of Activity

Sleeping

vet

Time Spent
on Tliis Activity lb

(in hours)

Not active

Light activity

Moderate activity

Strenuous activity

Day 2
Type

or Activity

Time Spent
on This Activity

(in hours) ..

Sleeping

Not active

Light activity

Moderate activity

Strenuous activity

16
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Day 3

,

Type .
of Activity

..
lime Spent

on This Activity
(in hours)

Skeping

Not active ,

Light activity

Moderate activity

Strenuous activity

i

1..

.

..

[

Day 4
1 ' TY13!

of Activity

Time Spent
on This Activity

(in hours)

Sleeping

Not active

Light activity . .:

Moderate activity ,

Strenuous. activity .

V.

Day 5
TYPe .

of Activity

1

Time Spent
on This Activity

(in hours)

,

Sleeping 1

1
Not active

,

4
Light activity

Moderate activity
.

Strenuous activity _ .

.,...x,;..-,..4.,5.....4.,:....,.....,,,,,,........,,,,....,,,,,.,........,..,.:.a......,

Not About all that most people know about Calories is that
people who are dieting count them. A little later in the chapter,
you'll learn exactly what gdories are ,and how they are meas-
ured

)Vhile you make your food chart and your activity chart,
you should so on to study the next few pages. In five.days
you'll be rcady to work with the two charts.

ormsrmsarrsasslaise,q _.
17
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Scientists nave tic% eloped a vet y use! ul model Ow can help
you study the relationship beivt'een body weigh! and food
intake. To see how the model works. you will tifq study a
thermostat. Although you and a thetnthstat look quite dater-
ent, you both work vei y much alike.

You can construct a (hemostat Linde easily. fo do so. you
will need the following eqmpment.

I 6-volt dry cell or other current :Source

I bimetal strip, about 10.5 cm long .

1 piece #24 nichrome wire, 60 cm long,
4 bolts, about, 4 cm hmig, with wing nuts
I pegboard st4nd
4 testleads
1 6-volt bulb and socket
1 angie. bracket

ACTIVITY 1-1. Wrap the nichrome wire tightly-around a pencil

or other small round object to foom a coil. Slip the coil oft
carefully.

Nicluome wire --I-

ACTIVITY 1-2. Fasten the angle bracket to the center of, the

pegboard as shown.

warvaylripirt

5

4.
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Bolt I

ACTIVh'Y 1-3. Attach the bimetal strip to the angle bracket
with bolt #1 as shown. Be sure that the silver side of the strip

isup. 0 0
0

0 0 0
0 0
0 0
0 0 Sliver side up

0 0 0
0 0 0 0 0

ACTIVITY 1-4. Clamp the last two bolts (Alto #2 and *3)
to the pegboard as shown.

Bolt 1

0
0
Q.
0

It 2
(Not touching)

v.

ACTIVITY 1-5. Attach the nichrome wire coil to the bolts es
shown. B. sure that the bimetal strip touches the.nIchrome
wIre st bolt #3 but not at bolt #2, nor between the bolts.

0 0

Bolt 3
(Touching)

ACTIVITY 1-6. Connect the bulb to bolts #2 and 3 with test

Bolt 2 l.adj as shown.
(Not touching)

4
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To current suppiy

ACTIVITY 1-7. Connect bolts #1 and 2 to the 6-volt cell as
shown. If the bulb dhes not light and the nichrome wire does
not get warm, check all connections.

k

When you have the bulb lit and the nichrome wire hot,
watch the bimetal strip carefully.

01-1. What happened to the bimetal strip?

01-2. What happened to the light bulb? Continue tO observe
the, strip and the bulb.

01-3. Describe what happened next to the strip and the
bulb. ti

Today the temperature of inany buildings is controlled by
thermostats. Perhaps thert is a,thermostat on the wall in your
classroom that can be stt at any desired temperature. A
thermostat turns a furnace or an air conditioner on and off.
This keeps a room's temperature almost constant no matter
what the weather outside is like. ,

01-4. What part of your thermostat system acts like the
furnact in a room thermostat system?

014. Which part of your thermostat system indicates that
the "furnace" is on?

20
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Room
Temperature

70° F

111-8. How does the thermostat in your system ttin off the
"furnace" in your system?

U1-7. How does the thermostat in your system turn on the
"furnace" in your system?

111 -8. What tells the thermostat in your system when to turn
the "furnace" off and on?

Thermostat Thermostat
Set Point Switch Furnace

65° F 70

75° F

'Figure 1.1

CHAPTER 1

Circuit
Closed

Furnace $
On

Viss=1

Circuit
Open

Furnace
Off t

%.

Result

Heat is lost from the room.
Temperature gor down.

Furnace gives out heat.
Room temperature goes up.

Furnace shuts off.
Heat is lost from the room.
Temperatuie goes down age

Take a look at Figure 1-1. It shows how the thermostat
in a building works. The figure applies to your thermostat,
too. Notice that a thermostat is really just an electrical switch.
When the temperature falls below a certain point, the aitch
closes and turns the furnace on. When the temperature rises
to a certain point, the switch opens again. This turns the
furnace off:

A record of the furnace being turned on and off by the
thermostat is shown in Figure 1-2. The room temperature
Varies, but it stays quite close to the desired stt point.

21 4
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Perhaps your classroom has-a wall thermostat. If so, answer

the nvit two questions. If it does not, skip over the questions

and begin the next section.

014. At what temperature% is your classroom's thermostat

s usually set?

.01-10. By how many degrees does the temperature of your

classroom go above or below the therNostat set point? (You

must find some way to measure room témpecqure to answer

this question.) .

/I. Situations like the one involving- the thermostat are often

called f*edback systems. If 'you have studied ISCS materials

before, you know that a system is several objects (compo*-

nents) that influence each other. Afeedback system is a gystem

in which the components influence each other in a fairly

definite way. Let's see what that way is.
Figure 1-3 shows -one way to diagram a feedback system

.that includes a thirmostat. Study the figure carefully because

later you'll need to, make ilrawings like it.

Thermostat
sends message to
turn furnace off
(open switch).

Figure 1-2

Extra Not

Too little heat

FEEDBACK SYSTEMS

Figur. 1-3

Thermostat
sends meseage

to turn furnace on
(close switch).

Thermostat
senses the
decrease.
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Stimulus
Change

Response
Change

MC=

(Too much heat)

(Too little heat)

,

1 '

(Heat turned oft)

(Heat turned on)

Pupil

Agure 1-4

Figure 1-5

[11-11. In what form is the message that the thermostat sends
to the furnace?

(
Notice that a rise in room tkmperature causes a jail in thc

input of heat to it from the furnace. On the other hand, a
pi/ in room temperature causes a rise in heat input. The
change in room temperature is the stimulus that causes the
furnace to respond with more or less heat.

In the thermostat, system, the stimulus change and the /
response change are opposite. When one goes up, the other
goes down. This type of situation is shown in Figure 1-4.
It is called a negative feedbacfc system because the stimulus
change is opposite to the response change.

You can think of negativ eedback as a steadying process.
When something changes, so hing else happens pat then
tends to bring things back to whete they were. Figure 1-5
shows the general way thatliegative, or steadying, feedback
works.

The regulator
sends a message

to a controller
to slot,* the Input.

The regulator
tells the

controller to
intrease the input.

Negative feedback In the body

A lot of things that go on in your body work on the nega-
tive feedback Orinciple. The pupil of your eye is a good
example. To see why, you will need a partncr.

ACTIVITY 1-8. Look at the size of the pupils of your partner's
eyes. Then notice what happens to the pupils' size when more
or loss light falls on them.

01-12. Describe the reaction of your partner's pupils as the
10 CHAPTER. 1 light falling on them increases or decreases. .

4111
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As you know, the pupils of your eyes are actually openings

S through which light passes. When the opening is laige. lots
of light passes in. When it is small, less light is passed. Using
this Mtbrination and your observations, let's try to diagram
the system of which the pupil is part. We'll use the firrni
shown in Figure 1-5. Our results arc in Figure 14).

Some "light stat"
senses the rise.

The -light slat"
sends a message

to the pupil
to close down.

a.;

Figure 1-6

Therlight stat"
sends a message

to the pupil
to open up.

at-13. What's your guess as to how the message from the
"light stat" gets to the pupil?

In this unit, you wilr study the way that many things can
affect your body. Each time, you will discover that part of
your body acts like a feedback system. When the feedback
system is working well, it keeps you in good health. In other
words, when things happen to you, it restores you to the way

you were before. That's why it's a negative feedback system.

Negative feedback and eating

For many people, a negative feedback system tends to keep
their body weight about the same. Their appetite seems to
be controlled by how much food their body needs. Food
intake goes up when the body needs more food. When the
body needs are small, intake goes down. (See Figure 1-7.)

Some
"appetite star
senses the rise.

"Appetite stet"
ends a message

to the brain
to reduce appetite.

Figure 1-7

*l ,

"Appetite stat"
sends a message

to the brain
to Increase appetite.

1,..
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n1-14. What makes the situation diagrammed in Figure 1-7
a negative feedback system? (Hint: What is negative feed-
back?)

Not everyone is lucky enough to have his intake of food
under the kind of control shown in Figure 1-7. Some people
seeth to eat morc food than their body needs. This is what
reads people to become overweight. Next you will try to
discover why and how this happens.

To understand what comes next, you must know what
calories (with a small c) and Calories (with a capital C) are
and how they are measured. Use the following checkup to
find out if you need help with this.

CHECKUP

In your Record Book, finish each of the following statements.
1. A calorie is a unit used to measure
2. A Calorie is equal to calories.
3. One calorie will raise the temperature of one gram

(1 ml) of water at room temperature °C.
4. It would take calories to raise the tem-

perature of ten grams of water from 10°C to 20°C.

Check your answers qn the first page of Excursion 1-1.

1-15. How many calories would it take to raise your body
temperature 1°C? How many Calories would it take?

Perhaps you had trouble answering the last question. If
so, some more information may help. Here are two common
formulas used to calculate the amount of heat needed to
change the temperature of water.

calories = mass (grams) x change in temperature (*C)
mass (grams) x change in temperature (*C)

Calories =
1,000

Notice that to use the formulas, you must know the mass
of the object bting studied. This means that to answer ques-
tion 1-15, you must know your mass in grams. You can
calcUlate this by multiplying your weight in pounds by 454
(grams).

1-111. Apout what is your m/din grams?

q^V: r
1

1, ..;4 1.,(4

k

.
.1?

1

V&I.::;'fri-rtY1144
-t7iAk.:i,:?;C t'?

t2
1 All

;Sk-'4
,.?

4.2.44441141-iiatl, avya ac,a 1



Remember that water is used to operammally define the
calorie. The amount of heat that iaises the temperature of
a gram of water 1"(' may I aise the tenni-mature of something
else more or less. But since you are made mostly of waler,
you can assume that it take) the anie amount of heat to
raise your temperature as it would to raise the temperature
of the same amount of *Ther.

If you didn't answer questioq 1-15 the first time, tryit again
now.

Table 1-3 shows about how many Calories the avorage
ieen-ager needs each day.

Table 1-3

AVERAGE DAILY CALORIE NEEDS

Age Range
(in years)

Girls' Needs
(in Calories)

Boys' Needs
(in Calories)

,

.. 13 to 15 2.600 3,100 .

16 to 19 ....
2,400 - 3,600

;`,

01-17. According to Table 1-3, about how many Calories
do you need per day?

01-18. As boys get older, do they need more, or fewer,
Calories per day?

01-19. As girls get older, do they need more, or fewer,
Calories per day?

Table 1-3 shows that the older girls get, the fewer Calories
they need; but that older boys need more Calories than
younger ones need. Aoually, most men and women need
fewer Calories As they get older. But those who are active
in sports or who do hard work may continue to need a lot
of Calories for a long time.

Let's assume that the food you eat daily produtes about
2,800 Calories of heat. What effect would this much heat
have on your body temperature? An obvious start on the
question is to find out what your temperature is .now. Activi-
ties 1-9.4nd 1-10 show you how. .

26
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Alcohol

ACTIVITY 1-9. Place a clinical thermometer In a Jar of alcohol
to sterilize it. Then shake It hard a few times until the mercury
Is pushed to the bottom of the thermometer tube.

ACTIVITY 1-10. Put the thermometer under your tongue. Leave
It there for three or four minutes. Then read the temperature.

14 CHAPTER 1

01-20. What is your body temperature?

D1-21. Predict how much your body temperature would go
up if one day's supply of food (2,800 Calories) were all
changed into heat energy and kept in the body.

If you had trouble answering the last qu.estion, this infor-
mation should help:

Change in body temperature =
Your mass in grams

4,
If your body kept all this heat inside, you would surely

be as crispy as a toasted marshmallow! Obviously, your body
temperature never gets that high. What happens to all the
heat energy from the food you eat? There are at least three
ansWers to that question. Let's look at these one at a time.

2,800 Calories x 1,000

Keeping body temperature constant

A, rock outdoors in cold weather soon becomes about the
same temperature as the air. The same rock bathed in sun-
light on a summer day may get almost too hot to touch. This.

27
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is (wit(' different from what happelis iii yt ti i boIv When
you go (nit in vet)/ hot 01 very cold Weddle!, your temperature
stays about the same.

lt takes lots of energy just to keep your body temperature
about the same because your body is usually wanner than
as surroundings.

01-22. How much warmer than room temperature is yout
body temperature right now?

The energy needed to keep your body temperature con-
stant comes from the food you eat. How much energy you
need depends mostly upon how well your body breaks down
your food and how cold your surroundings are.

11-23. 'Would it take more, or less, energy to keep your body
temperature normal on a cold day than on a hot day?

The temperature of your body is controlled by a negative
feedback system. The system works very much like the ther-
mostat that keeps a room's temperature constant.

01-24. Fill in the bO5(es in' Figure 1-8 in your Record Book
to sholk Aw your body's temperature control system works.
In completing the diagram, you can assume that your body
has a "thermostat" and a "heat supplier."

YOU 7:11 I'M
WARMER THAN
THE ROOM
TEMPERATUREc

Not. Actually, your body does have a system that acts like
a thermostat and a system that supplies heat ehergy. But these
systems are much more complex than the ones in the furnace
situation you studied earlier.

28
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PROBLEM BREAK 1-2

What is the set point of your body's temikiature control
system? The "normal" human temperature is often listed as
98.6°F (37°C). But most people's temperature is a liulc
higher Of a little lower than this. 37°C is only thc average
for a lot of people of all ages.

If you have a clinical thermometer at home, you can find
out what your temperature set point is. You can also find
out whether your body temperature stays constant or whether
it varies around ihe set point. Always follow the directions
in Activities 1-9 and 1-10 when you measure your tempera-
ture.

Check your temperature every day for a week while you
are in class. At homc, take your temperature often at regular
intervals. When you have temperatures for at least four days,.
graph the 1ata on the grid in Figure 1-9 in your Rccord Book.
To help yo1 in yo plotting, we have marked six-hour inter-
vals for ca day n the time scale.

0 6 12 18 24 6 12 18 24 6 12 18 24 6 12 18 24
1st Day its-- 2nd Day *I 3rd Day 4th Day

01-25. Based upon your graph, what is your, set point for
body temperature/

When at least ten of your classmates have taken their body
tcmperatures, find the average of these. (If you can'rget ten
measurements now, come back to this a little later.)

01-29. How closely does the average of your classmates'
temperatures compare to th`grmal" temperature of 37*C?



Quite a hit of the energy from your food is used just to
keep your body temperature constant. But we said earlier
that food enagy was used to, at least three purposes. What
are the othei Iwo? Let's jee.

Using food energy for doing work

You use a lot of the energy from your food to do work.
Everything you do involves work walking, raising your
arms, moving your eyes, even just reading this page. In fact,
you do quite a bit of work while you rest or sleep. Your
heart beats, your blood circulates, and you breathe even
though you aren't aware of these things. Being alive means
doing certain kinds of work, so it takes energy to stay alive.

The amount of food energy that you need for doing work
is also controlled by a negative feedback system. The parts
of the system are an "energy supplier," an "energy-tlow
controller," and the muscles that do the work. At you do
more work, the amount of energy supplied to yoremuscles
goes up. The supply of energy is cut as-you begin to .do less
work.

(31-27. In your Record Book, fill in the boxes like those in
the space below to show how the amount of energy passed
to the muscles for doing work is controlled. Remember, you
can assume your body has an "energy supplier" and an
"energy-flow controller." Figure 1-10

Food energy storage

Most of the energy that your body gets from its food is
used to do work and to keep the body temperature constant.
But suppose you are one of those people who t4es in more
food energy than you need for doing those thlugs. What
happens to the extra energy?

"RP3. .1.
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Figur. 1-11

Input of food
energy rises.

It you tntlicd Vo limit. 1 01 IS( S. von icanicd about the
Law of the Conservation of Encigy. 1 hat law said that energy
can be changed from one form to another hut is normally
never "used up."

Thc Law of the Conservation of Energy means that any
food energy left over in your body from doing work and
keeping your temperature the same doesn't just disappear.
It must go somewhere! 134 where?

Scientists have a good idea of what the body does with
its extra energy. It turns out that the body has a way of storing
energy to be used later. This stored energy takes the form
of fat!
,JAny extra food energy taken in by the body piles up as

fat. lf, on the other hand, the body needs more food energy
dull' it takes in, it takes energy out of storage. This means
that fat is used up. The feedback diagram in Figure 1-11
shows how this works.

Some "food stet"
senses the rise.

"Food stet"
sends a message

to fat cells
to store energy.

up.

Input of
food energy
goes down.

18 CHAPTER 1
,

"Food stet"
senses the drop.

"Food *tat"
aenda a message

to fat cells
to release energy.

Fat cells
build up fat.

Fat cells
break down fat.

More energ or work
Or temperature controi.

01-28. Suppose you take in more food energy than you
need. What will happen to your body weight?

E11-29. Suppose you take in less food energy than you need.
What will happen to your body weight7

0140. Suppose you start doing less work but keep eating
the same amount of food. What will happen to your body
weight?

Many middle-aged people weigh muth more than they did
when they were young. yet they eat no more today than they
did then.

0141. How do you explain this weight gain?

3 1
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Calories and body weight

A pound of body fat represents about 3.500 Calories of
stored encigy. lii othei words, to gain a pound ot body fat,
a person must take in about 1,500 more Calories of energy
than he uses in doing work or temperature con U ol On the
other hand, to lose a pound of body fat, a person's energy
input must be about 3.500 Cakmes less than his energy
output. If his energy input and output ate the same, then
his body weight will remain the same.

n1-32. Suppose a person is overweight and wants to shed
. a few pounds. What two things can he do to lose weight'?

0 1 -33. To lose 10 pounds, how many Calories must a person

give up?

r.11-34. Suppose someone needs 2,4(X) Calories a day for
doing work and temperature control. If he cuts his food
intake to 1,200.calories, how many Calories is he gi'ving up?
How long wJuld it take him to lost 10 pounds of fat?

Me and my calories

, By now you should begin to see that how much you weigh
is largely a numbers game. Too many Calories in and not
enough used up and ), u gain weight. Not enough Calories
in, compared with the , mount needed, and you lose Weight.
Equal input and output and your weight stays the same.

PROBLEM BREAK 1-3

Your next problem will be to find out how you are doing
in the diet numbers game. In Problem Break 1-1, you began
to keep track of your )food intake. Now you will compare
dip number of Calories that you took-in per day with the
namber of Calories that you actually need. This comparison

will tell you how your appetite control system is working.
Table 1-4 will help you with the- arithmetic. Complete the

Input column with the number...you got in Problem Break
1-1. Use the data on your daily activities to fill in the Output
column. Remember io use your list-of the things you've done
over the last five days and the values for your size, weight,

and activities from Table 1 of Excursion 1-3 to figure out

your daily Calorie "output."

32
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Daily Caloric
Input

Daily Caloric
Output Diticrowe

Day l

Day 2 \
Day 3

Day 4

Day 5

Average
,

J.

Table 14
.4

To fill the Difference column, just compare the number
of Calories in the Input column with the number in the
Outrut column. If your input is more than your output, put
a plus sign (4- ) in front of the number in the Difference
column. If your output is greatgr than your input, use a mines
sign (). For example, +254 means that input was 250

blit Calories greater than output, and 250 means that output
was 250 Calories greater than in'Rut.

Qnce. Table 1-4 is completed, you are ready to draw some
conclusions about your eating habits. Use the Average row
of the table to ansWer these questions:

01-35, If you keep eating and living as you do now, will
*you weigh more, or less, one year from now?

01-36. How much more or less do you predict that you will
weigh? (Hint: Remember that 3,500 extra'''. Calories equ'al I
pound of fat.)

01-37. Is your appetite control system working well?

(%Vhy Is body walght so important?

By now you-should understand the factors that determine
body weight. You should also see how negative feedback
systems work to keep body weight under control. Finally,
you know enough overweight people to realize that the appe-
tite control system gets out of adjustment quite easily.

So what if you eat more food than you really need and
you get fat? If you don't mind looking a little chubby, should-
you worty about it? 33
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A little body fat is both useful and good. It shapes the
body and pioides a supply of energy in eincigcnk les. But
more than fifty nnlhon Americans are seriously Overweight
For those people, being oveiweight is a serious health hazard.
Why? Let's see.

For every pound of-extra fat, the body has to build about
200 miles of extia blood vessels to supply fOod and oxygen.
With this extra mileage, the heart must work extra hard to
pump blood through these tubes. I-his, in turn, can produce
serious strain.

[11-38. List aj many other physic-al effects of being over-
weight as youican think of.

You've probably seen weight charts. They usually lisi the
average body weight according to one's sex, age,. and build.
Anyone above or below the average weight is "overweight"
or "underweight.1' Arc you a verage, overweight, or under-
weight? To find out, turn to Excursion 1-4, "How Do You .4 *atoll.] :4:1 ;61, I
Measure Up?"

Is the average weight the best weight? Is it just as unhealthy
to be underweight as to be overweight? You should be able
to anntwer these questions after you oudy Table 1-5. (The

-table deals with boys and men, but the trends are the same
for girls and. women.) The table shows the death rate for
men of variovieights, heights, anages. A death rate of
1.00 is the dverage. A rate greater than 1.00 means that
people are dying earlier than they should. A rate of less than
1.00 means .that thp5f live longer than the average.

3 4
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DFATI1 RAT) FOR MUN 01 1)11"1"1"ItI NT mon( ours

"Weight

Ages Linder 40 Ages 40 and Ovel

Sinn t Medium lall Shim t Medium Ian

40 lb below average 1.15 1.15 - 1.20 1.00 1.00

20 lb below average 0.95 0.90 0.90 1.00 0.95 0.95

Average wyglit 1.00 1.00 1.00 1.00 1.00 1.00

20 lb.above average 1.15 1.10 1.10 1.20 1.20 1.10

40 lb above average 1.35 1.25 1.25 1.35 1.30 L25

60 lb above average 1.90 1.45 1A5 1.60 1.50 1.45

Table 1-5

01-39. Is it healthiest tO be overweight, underweight, or
average weight?

Studies have shown that such diseases as heart trouble and
diabetes are more common among overweight people. This
fact probably accounts for the increased death rates shown
in Table 1-5. Because of these and other facts, doctors almost
unanimously recommend that people keep their weight under
control.

PROBLEM BREAK 1-4

This is an optional activity. Be sure you get your parents'
okay before trying it! If you have diabetes or are taking
_special medication, changes in your diet may be unwise.

How long would it take you to take off or to gain 2 pounds?
That's your task for this problem break! Do it any way you
want to, but (keep a careful record of your procedures, your
diet, tht:1 your results. Try to do it within one week. Be sure
to weigh yourself at the same time each day.

As you think about this chapter, keep in mind that there
is much more to food than just Calories. Vitamins and min-

. erals are also important. You can have a "perfect" diet in
terms of Calories, yet one that lacks the necessary vitamins

22 . CHAPTER 1 and minerals. Such a diet could lead to serious problems.
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In this chapter, you've learned about the relationship be-

tween diet and body weight You've seen that negative Iced
back systems help keep your food intake in balance with your
energy needs. You've also seen that the body's feedback
systems sometimes don't work very well_ When this happens;
health problems can result.

Over the next several weeks, you will look at some more
of your body's feedback systems. You will also rind out what
happens when things occur that affect the way these systems
work.

Before going on, do Self-Evaluation 1 In your Record Book.

36
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Where There's Smoke, Chapter 2
There's Ftr,9

Good health is really good negative feedback. When your
negative feedback systems work as they should, they keep

your body's activities near the proper set points. When they

don't work, disease and even 'death can result.
Today we hear a lot about the dangers to health caused

by smoking. In this chapter, you will try to find out what
relationship, if any, there is between smoking and health.
'You will also be studying the effect of smoking on the body's
all-important negative feedback systems.

Antismoking buttons are common. So are television, radio,

and magazine statements like these:

1. One Out of every seven deaths this year will be linked

to cigarette smoking.
2. Men 25 years old who have never smoked will live 61

years longer than men who smoke 20 to 40 cigarettes

a day.
3. Up to 10 times more cigarette smokers die of lung

cancer than nonsmokers.
4. Of men aed 25, twicre as many heavy sthokers as non-

smokers die before reaching 65.

. About 3,200 children and teen-agers start smoking every

day. If this continues, about one million children now
in school will die of lung cancer by age 70.

- 6. Every Smoker is injured: Smoking kills some, makes
others very ill, and gives all smokers far more than their
share of minor illness and loss of workdays.

7. On the average, a helory smoker smokes about 750,000
cigarettes during his lifetime. FrQm doing this, he lpses
4,400,000 minutes Of life compared with a nonsmoker.

38
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Sounds pretty bad! But is there any evidence to back up
the claims? Or are the statements just a lot of scare props-
gandal Here's your chance to find out.

You are mainly interested in the relationship between
smoking and human health. 'But studies that involve people
are quite hard to do. You can, hoWever, find out how smoke
affects other living things. Let's try an experiment with plants,
first. While you arc waiting for results, you can study what
smoking may possibly,'Oo to'people.

PROBLEM BREAK 2:1

In this problem break you'll study the.effect of.cigarettc
chemicals uppn living cellS. The nexi three activities show
you how to collect concentrated cigarette cliemicals. You will
neid the following materials:.

1 35-ml air piston
1 6-elp piece of rubber tubing
2 baby-food jart with lids
.1 cigarette.
Corn and pca seeds or seedlings

, Tape
Matches
Paper towels

Water

ACTIVITY Tape Me cigarette to one end of the hibing.
Place about 15 milliliters of water in the baby-food jar.

-.CHAPTER 2

,:fZi9

ACTIVITY 2-2. Push the plunger of the air plston all the way
In; then,push the end of the piston into the tubing as shown.
Light the cigarette. Slowly pull but the plunger to '"sinnke"
the cigarettn.

t;',..1 .
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ACTIVITY 2-3. Carefully remoye the tubing and bubble the
cigarette smoke slowly through the water as shown. Repeat
until the cigarette Is fully smoked. Place the lid on the Jar

when storing the solution.

Smell and, if you wish, taste a drop of the cigarette-
chemical solution.

Just how you study the effect of cigattne chemicals upon
cells is up to you. Here are a few possibilities. Your teacher
has some corn and pea seedlings. Every day you could apply
some of the cigarette-chemical solution to a portion of the
plant, such as the stem or leaves. Then you could decide
whether those portions of the plant grow normally. Or you
could use corn and pea seeds to find out whether cigarette
chemicals 'affect their germinatibn. Activity 2-4 shows you
how to do this.

Wet towel

Seeds

,ACTIVITY 2-4. Cut out 2 pieces of paper toweling to fit the
bottom of a baby-food jar. Wet the toweling with the cigarette-
chemical solution. Place a few seeds on one moist towel.
'Cover the await with *pother towel; wet with the cigarette-
cheinical solution. Placer the lid loosely on the Jar and observe
the seeds as they germinate during ihe.next several days.

4 0

4.;

y.

Cigarette-chemical solution
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'Figure 2-1

Describe your experiment and report your findings and
conclusions in your Record Book. Don't forget to set up
controls. Once you have this experiment under way, it will
take only a few minutes each day to make your observations
and record your findings. Use the rest of your time to move
ahead in the chapter.

The Inside story

Now% let's try to find out whether smoking affects any of
. the negative feedback systems of your own body.

As a first step, you need to know what certain parts of
the body look like when they are normal. Then you will have
something to compare them with when you try to find out
what tobacco smoke does.

Most of the organiinsideyour body are lined with a tissue
called epithelium. The inside of your mouth is a good exam-
ple of epithelium. Most epithelium on the inside of your body
is a soft wet tissue with lots of blood vessels. Skin is another
type of epithelium.

Figure 2-1 shows what epithelium looks like under añi-
croscope. Notice that it is made trp of several kinds of units,
called cells. The cells have erent shapes and are arranged
in layers.

Cillated cells. Illa Basal cells
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The eRithelium shown in Figure 2-1 is from a fir.Son's
lulgs. It helps the bOdy lie rid of dust that is breathed in:
The "goblet -cella 7. produce a sticky material Called mucus.
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Germs, dust, and other particles get trapped in the mucus
from the goblet cells.

The ciliated cells in epithelia have hairlike structures,
called cilia, that beat back and forth. The cilia push mucus

e and the materials trapped in it up to the nose and mouth,
where it can be removed.

02-1. In what way is the epithelium part of a negative feed-
back system?

L12-2. What doe,s.it help to control?

The arrangement of _cells in epithelium normally stays
about the same. When a cell dies, a new cell like it is Pro-
duced. Cell production goes on at the same rate as cell death.
Figure 2-2 shows how the process of cell production can be
thought of as t§iing controlled by negative feedbacic.

Cell loss
rate goes up.

Change in rate
sensed by cell

production regulator

Cell production
regulator sends

a message to the
cell production

controller to speed
up cell production.

Cell production
controller speeds

up cell production.

Cell production
Cell production regulator sends a Change in rate Cell production

rata goes down. message to cell
production controller

to cut production.

sensed by cell
production regulator.

rate goes up.

What's tobacco smok anyway?.
Okay, now you see how the epithelium of the lungs and

'windpipe looks and, works.when normal. Next you will try
-to, find out What the epithelium of smokers looks like. But
before you do, let's take a look at what tobacco smoke is.
Table 2-1 describes a feW of 'the more than 500 materials
that have been found in tobacco smoke.

Cigarette smoke is a mixture of gases, chemicals, and mil-

lions of tiny particles. During smoking, these materials are
drawn int6 the nose, throat, and lungs. What do they do to

ihose structures? Let's .see!

rt.

1

42

Figure 2-2
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Chemical Descri ption

: Nicotine
i

A poison: large -doses can cause death due to
failure of the breathing system_

Cancer-producing
substances

,
About two dozen chemicals have been found
to cause cancer in rats and mice ill laboratories

hritants
:
,

Many substances in tobacco smoke are known to
irritate the breathing 'system.

Carbon Monoxide
r (CO)
1 .

A poisonous gas; large doses can kill by te-
ducing the amount of oxygen that the blood can

.,cany. 44 i
4

; Arsenic A poison that can cause cancer 1

1

Several studies have compared the physical differences
between smokers and nonsmokers. Most of these studies were
made on the bodies of people who had died. Only after death
can detailed observations of the inside of the body be made.

In many of these studies, human cells, tissues, and organs
were studied With a microscope. To learn more about cells,
tissues, and organs, turn to Excursion 2-1, "How Are You
Organized?" If you have a microscope available, that excur-
sion will also show you how to look at some of your. Own
celt.

Figure 2-3 shows the epithelium from the windpipe of a
person who has smoked for a short time.,

Figuli; 2-3
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U2-3, Describe any ditteiences that you see between the
epithelium shown in Figure 2-3 and the normal epithelium
shown in Figure 2-1.

024. Describe what must have been different about the rate
of basal cell production to produce the differences between
Figure 2-1 and Figure 2-3.

(A 2-5. Briefly explain your answer to question 2-4 in terms
of the feedback diagram in Figure 2-2.

In people who have smoked a long time, the epithelium
of the windpipe changes even more. It is often thicker be-
cause of more basal cells and bigger goblet cells. The cilia
arc often fewer and beat more slowly. (Sec Figure 2-4.)

4

Mucus

Figure 2-4
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024. What would be the effect on the body of bigger goblet
cells? (Hint: What do goblet cells do?)

02-7. What would be the effect on the body of feOver and
slower-beating cilia?

You remember the cilia move mucus and its trapped ma-
terials from. the lungs and windpipe to the nose and throat.
When the cilia become fewer or beat more slowly, mucus
btgini to pile up. Materials trapped in the mucus irritate
the epithelium in the windpipe and the tubes in the lungs

P

iii:11% 61111 %AO! la. *A.

Tar Irritants

(Figure 2-5).

14

Figure 2-5
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Often the smoker tries to get rid of the irritation in his
lungs by coughing. This may explain the sNcalled smoker's
cough. Do nonsmokers have as many nasty coughs and other
respiratory problems? Table 2-2 Allay help you answer this
question.

Table 2-2
r

COMPARISON OF SMOKERS WITH NONSMOKERS

Percent with Cough
Percent with Other

Respiratory Problems

Slers
A

Nonsmokers Smokers
,

Nonsmokers

24.0 7.4 25.8 14.5

02-8. What do you conclude about the relationship between
smoking and coughs and other respiratory problems?

Long-term effects on epithelium t
In longtime smokers, both -the kinds of epithelial cells

produced and the number of each kind are often quite ab-
(normal. Somehpw the materials in tobacco smoke seem to
greet the feedback systenf,that keeps cell production and
growth close to a set point. Sometimes the ciliated cells lose
their cilia entirely and the arrangement of other cells is
'disturbed even more (Figure 2-6).
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Scientists have concluded that control over epithelium cell
division is often lost completely in smokers. If this happens,
abnormal cells grow wildly and a condition known as cancer
develops. Cancer cells grow and reproduce so fast that they
destroy or push aside the normal cells around them (Figure
2-7). Abnormal caH

NOW let's make another comparison between the lungs of
a smoker and those of a nonsmoker. This time we'll look
at the tiny air sacs that receive the air that's breathed in.

Figure 2-8 shows a microscopic view of normal air sacs.
Notice that the sac walls are thin. They can easily pass oxygen
and carbon dioxide in and out of the bloodstream. Because
the walls are so twiSted and coiled, there is lots of surface
for the gatektso_pass through.

Figure 2-7

Figure 24
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Figure 2-9
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Now look at Figure 2-9. It shows the way the air sacs of
many heavy smokers look.

02-9. How does Figure 2-8 differ from Figure 2-92_

02-10. What effect would the change shown most likely
have upon a person's breathing?,

Amount of smoking and changes In the windpipe

So far, you've been comparing the lungs of smokers with
those of nonsmokers. You've not considered very much
whether lung damage is related to the amount of smoking
that is done. Does a lot of smoking produce more changes

the lining of the lung than a little smoking? Table 2-3
contains data on changes in the epithelium of the windpipe
of smokers. Perhaps it will help you answer this, question.

-Table 2-3
rots `ft-- Yr-rwiT-Nir; verennt.

EPITHELIUM CHANGES FROM SMOKING

1"
Amount of

Smoking

Percentage of
Thickened Epithelium

in Samples

Percentage of 4
Epithelium Samples

with Completely :

Abnormal Cells 1

Nonsmokers 1% 0%
, ,,

,

,

f 4-1 paCk daily , . e%
,

. . .,

0.3% f.

; 1-2 packs daily
r

17% 4%

t More than 2 packs daily 37%
,

fi
11% 1
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.0241. What do you conclude about the relationship between

a. the amount of smoking and the degiec of thickened
epithelium? .

b. the amount of smoking and the .presence of abnormal
cells?

PROBLEM BREAK 2-2

Is there any difference between the normal pulse and
breathing rates of smokers and those of nonsmokers? Does
exercise have a different effectan the pulse and breathing
-rates of smokers than it has on those of nonsmokers? Does
it take longer for the pulse and breathing rates of smokers
or of nonsmokers to return to normal after exercise?

Find two groups of eight to ten people (smokers and
nonsmokers) and collect the data you need to answer the
questions just posed. Try to keep the smoking and nonsmok-
ing groups alike 'in terms of age, physical condition, etc.' If
you don't know how to measure pulse and breathing ratc{s
ask your teacher for help. For subjects, you can use friends,
relatives, or classmates.

If you would like, try to compare heavy smokers with light
smokers, as well as smokers with nonsmokers. Record all data
and conclusions and descriptions of experiments in your
Record Book. If you have trouble in deciding what questions
to ask, Excursion 2-2 will help.

In Problem Break 2-2, you probably found some fairly big
differences between the heartbeats of smokers and ..the
heartbeats of nonsmokers (and between the heartbeats of
light smokers and those of heavy smokers). With each beat,
the heart pumps about 70 ml of blood.

02-12. Compared with the average nonsmoker, how much
more blood is pumped by the heart of an average smoker
per hour? per day? per year?

If you would like to find out more about your heart and
how it works, try Excursion 2-3, "The Round-and-Round
System."

In the next problem break, you will try to measure another
change in the blood system as a result of smoking. You will

4
do this by measuring fingertip temperatures.

48
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PROBLEM BREAK 2-3

Do you supposc cyct yonc's lingeitips apirfqually warm?
.et's compare the tingeitip tempeiature of smokers with that

of nonsmokers and find out. To do the study, you will need
to test at least ten smokers and ten nonsmokers (get more
iLyou can). You will need a thermometer to do the study.

ACTIVITY 2-5. Have each person hold the thermometer as
shown. Read the temperature when the liquid stops moving.
Record the temperatures In Table 2-4.

Table 24
- - -.1-4,-."--,-,,,,,t----4. --- -. -,-,----t ,,..--, ,"-vV".`"M-..",' `.."?'"r. '

FINGERTIP TEMPERATURE (°C)

1Smoker
.

s Nonsmokers e

-. 4

1 6 6
1 .

I 3 3 8.,_
..

.
, .

10 lif

Average: Average:

Explain in your Record Book your observations and con-
clusions from the fingertip temperature experiment.

-

Statistics on Smoking and disease

Still more evidence of a relationship between smoking and
health has come from what are- called statistical studies. In

4 9
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statistical studies, groups of pQnple ate coin pal ed For exam-
ple, the smoking histories ot persons with lung cancel might
he compared with those-tots people (the control group) with-
out that disease. Let's look at the results 01 soine stalls ;cal
studies.

Figure 2-10 shows what has been happening(since 1900
to the number of people dying fiom certain causes. On the
graph, a line that slopes'down to the light Aows that the
number of people dying from that cause is becoming less

\ when compared with other causes.

All causes
ot death

Other causes --

Heart and
circulatory

diseases

Death rates

Pneumonia
and influenza--...

.

Tuberculosis--.. *1 1

Other infectious __--
diseases 4g6"4

4 l'illi
Cancer (except

lung cancer)

t

..

...

or

lung cancer .----

4,

1900 1910 1920 1930 1940 1950 .1960

Figure 2-10
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Figure 2-11

L12-13. Is the death tate lot most diseases gouig up, going
down, or ,staying about the same?

02-14. What exceptions to the general trend do you notice?

The death rate for most diseases has been dropping stead-
ily. But for most kinds of cancer, the rates have been 'going
up. The rise in death rate is especially steep for lung cancer.
More detailed information on what has been happening to
lung cancer death rates Is given in Figure 2-11.

LUNG CANCER DEATH RATES

r

4.

1_ I
orook+'.'ilii JIM

19451930 1935 -1940
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,How many male Americans do you predict will die
of lung cancer in 1975? How many females? (Assume that
Me population of the U.S. is abobt 220,000,000 and that thc
numbers of males and females arc equal.)

PROBLEM BREAK-2-4

The difference between the lung cancer death rate for men
infl the rate for women is very great. What could account
for such a huge difference? Discuss your ideas with your
friends, parents, and classmates. Then describe your thinking
in your Record Book. Algo note any additional information
you would need in order to test your thOty.

4
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CIGARETTE USE IN THE UNI FED STATES'

r
Year Number Used/Percou 'Year

t

1930 1.389
, .

1940 2,558 i
i

la....
t

r.
1950 1522

4,171

. I

Ii 1960

t 1965
,

4,258 I

.1.

1970
7

A

r,* Population 18 years af age and over

,:aws.4,Walsi.attw$A11,:.4.4..41.014,

Table 2-5 \

Could the rapid increase in lung cancer that you've seen
be related to smoking? Table 2-5 shows the history of ciga-
rette use over the last 35 years.

02-18. How many cigarettes do you predict the average
person over 18 smoked in 1970?

02-17. What assumptions did you make in answering ques-
tion 2-16?

Be tareful as you interpret Table 2-5. It does not mean
that every person in the United States smoked 4,258 cigarettes
in 1965. Obviously, not everyone smokes, and riot all smokers
smoke the same number of cigarettes. The number 4,258 was
gotten by dividing the totgl number of cigarettes sold in 1965

by the total number of people in the United States over 18.
Well, it seems that lung cancer death rates and the number

of cigarettes smoked are both going up at the same time.

02-18. Does this fact prove that cigarette smoking is a cause

of lung cancer? Explain.

No matter how you answered the last few questions, you
will probably agree that it would be a good idea to get more
evidence. After all, some nonsmokers die or lung cancer
while some heavy smokerS never get the disease. CHAPTER '2 39
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Flaws 2-12

56

90

159

201

Figure 2-12 relates the number of cigarettes smoked by
men to lung cancer deaths among men.

02-19. Describe what relationship Figures 2-10, 2-11,
2-12 suggest between lung cancer and the number
rettes smoked.

Table 24
. n, I 13,,,Iner

:t

Amount
Smoked

Risk of Getting Lung Cancer ,

Compared to "Never Smoked"

..

Less than i .

pack daily -

. 4.7 tinies greater risk
I

4

4 to I pack
daily

times greater risk i

...

1 to 2 packs
daily

tinies greater risk

;. More than 2
'packs daily

r times greater risk_____

elk
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Lung cancer death iates are clearly associated with
creased smoking. lable 0 can tic Ip N,:ou see what happens
to the risk of getting lung cancel a% smoking increases. her

your Record Rook, complete the table by using the data how
Figure 2-12. Notice that the top row has been completed tOi
you. Jo get the number 4.7, we divided the -Less than A
*pack" rate (SO by the "Never smoked" rate (12).

PROBLEM BREAK 2-5*

You've seen that smokers. have a higher death rate from
lung cancer than no.nsmokers have. Is smoking the only
variable that is associatclDwith the increasing lung cancer
death rate? Figure 2-13 provides some help4 information
for answering that question.

100

0
Less than

1000 people

Figure 2-13

1000 to 10.000 to
10,000 people 50,000 people

Size of Community

More than
50.000 people

In your Record Book, describe what Figure. 2-13 suggests

possible reasons you can

as to the relationship between death rates for lung cancer
and the size of the town people live in. Also aiscuss any

think of to explain why nonsmokers
in large cities die from lung cancer more often than do

1nonsmokers in small towns.

Key:

Nonsmokers

Smokers

Is lung cancer the only disease that smokers get more often
than nonsmokers? Table 2-7 gives some more data on the
death rates- from other diseases. CHAPTER 41
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Cause of Death
Ratio of Smokers to

Nonsmokers

Bronchitis and emphysema 6.1 to 1.0 .

Cancer of the voice box 5.4 to 1.0

Cancer of the mouth and throat 4.1 to 1.0

; 0 Cancer of the food tube 3.4 to 1.0 ,. , I

Ulcers of the stomach and
small intestine 2.8 to 1.0

,

Other blood vessel discam
I.

2.6 to 1.0 .

Cirrhosis of the liver (- 2.2 to 1.0

Cancer of the bladder 1.9 to 1.0

Heart artery attacks . 1.7 to 1.0
4

Other heart diseases 1.7 to lb

!'.. High blood prvssure .
1.5 to 10

iAccidents, violence, suicide 12 to 1.0

asa..4444.14.4si

Table 24

PROBLEM BREAK 24

Can smoking be all bad? Did you notice that one group
of smokers had almost the same ratio (1.2) as nonsmokers
(1.0)? Why do you suppose about the same number of smok-
ers as nonsmokers die from accidents, violence, and suicide?

I Record your ideas in your Record Book.

Emphysema is one of the diseases that smokers get much
more often than nonsmokers do. This disease results in a
painful fight for each breath. To get a feeling for what it's
like to have emphysema, try the next activity.

ACTIVITY 24. Take a deep breath and hold ft fer. abotd 30
Seconds. After 30 seconds, try to Inhale severaLtImes before

42 CHAPTR 2 yeti let shy alr out. 4
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Activity 2-6 shows you how it feels to have emphysema.
Abotu thirteen times as many smokers as nonsmokers have
.emphysema..Many common activities ate vety hard for the
emphysema victim to do. Try the following activity.

ACTIVITY 2-7. Hold a lighted match about 20 cm from your
mouth. With 'your mouth wide open, try to blow out the match.
(Don't close your lips as you usually do when you blow out

4 a flame.)

PROBLEM BREAK 2-7

Well, you've now compared a lot of statistics. You've
looked especially at how smokers stack up against nonsmok-
ers in terms of death and illness rates. In general, smokers
seem to have higher death rates than nonsmokers. Also the
death rate for lung cancer seems to be directly related to the
number of cigarettes smoked daily. As one rate increases,

ik.so does the .other.
Bo the data prove that the two rates are associated? Scien-

tists have trouble answering this question. What do you
think? Is there any difference -between an association and
a amse? Record your )deas in your Record Book.

What if someone smokes but ck4sn't inhale the smoke into
his lungs. Does that make any difference? The data in Figure

12-14 may help you answer the question. to make it easy to
compare, we have set the death rate at 1.00 for individuals
who have never smoked.

2.5

2.0

1.5

1.0

0.5

2.20

Never Do not Inhale inhale . Inhale
smoked inhale slightly moderately deeply

PR'

`;.00,3%srt;., c.72.;,.' ......, '
. .

...:11:. -'. .
,..r1...:'. .

,.. t... .7...,,','. '79", .1.w' v. , - ;

t'...tq' ,,..... -;i:.,1. .: --;.':-.=!-4. ..:, 4
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[12-20. Describe what happens to thc death rate as thc
amount a smoker inhales goes up.

.Do pipe and cigar smokers have the same death rates as
cigarette smokers? Figure 2-15 gives you information about
this question. (Notice that, here again, the death rate for
nOnsmokers is set at 1.00.)

Figure 2-15

2.5

2.0

1-5

1.0

0.5

65

z

I
1.00

1.09 1.08

-
8

8..t. 1.45

1.05

8 1
--"v1:12-21. If one dots smoke, does it appear to be wiser to

smoke cigarettes, cigator a pipe?

Carbon monoxide (CO) is a poisonous gas that forms when
things burn with little oxygen. It combines with the blood
far more easily than oxygen (toes. ,When enough CO gets
to the blood, the person dies Som lack of oxygen. On page
30, Table 2-1 shows that CO is found in tobacco smoke. Now
Tablee-8 shows the amount of CO fotmd in the air breathed
out by smokers and nonsmokers.

[f)2-22, How is the amount of CO breathed out related. to
the amount of smoking? 44.)

2-23'. How is inhaling while smoking related to the amount
of CO breathed out?

02-24. How would you explain ...the fairly low amount of 6

CO in the air, breathed out by pipe ot cigar shiokers?

.<0
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LXIIAI 1 1) CARBUN NI()Nws.11)1 (Cm

Amount 01 Smok
Amount of CO

On palls pet million)

Never smoked 3.2

Lxsmoket 3 9

Pipe or cigar smoker only 5.4

Halt- pack ot cigarettes per day.
. 17 1

Nomnhaler 9.0

Hall to 2 packs of cigarettes per day.
. Inhaler 27.5

Noninhaler 14_4

More than 2 packs per day.
Inhaler 32.4

Nontnhaler 25.2

Table 2-8

J2-25. More CO in the breath suggests that the blood con-
tains more CO as well. What effects could more CO in the
blood have on a person?

A point of no return?

Well, you've seen sonic of what we know about the effects
of smoking on the body. This kind of data has been made
available by the American Cancer Society and other orga-
nizations and has had quite an. impact. Many people are
seriously thinking about giving up smoking.

Suppose a heavy smoker were to quit smoking? What effect
would this have on him? Would the negative feedback system
of the body regain control and reverse any changes that have
happened? That's not a simple question, but let's see what
we know.

It seems that the fairly minor changes associated with
smoking disappear when people stop smoking. Extra mucus
stops being produced, cilia beat again, and the epithelium
of the lungs gradually becomes thinner. Coughing seems to
disappear, too.

cr.

5 8

.c.

Air

tie
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But what about lung cancer? Do the chances that a person
will get lung cancel go down II he stops simiking? Figure
2-16 has some interesting information on this subject. In the
tigurc, the death rate fix nousinokers is again set at IMO.

Olgurs 2-18 2.5

2.0

1.5

1.0

0.5

Key:

Smoked fewer than 20 cigarettes per day MI
Smoked 20 or more cigarettes per day

46 CHAPTER 2

..

Never
smoked

1.00

Stopped smoking
more than

10 years ago

1.08

1.50

Stopped smoking
within the last

10 years
1.82

1.30

Still
smoking

2.02

1.61

02-26. Does it do any good to stop smoking? What do you
conclude from Figure 2-16?

Is smoking a personal matter?

Some habits affect only the person who has them. Is smok-
ing in that category, or can it also affect others?

02-27. Describe tiny ways that smoking might affect others
besides the smoker.

Your descriptions should have included som. e interesting
possibilities. Nonsmokers often complain when they are in
a closed room.with smokers. Ashes, cigarette butts, and the
imell of tobacco also bother nonsmokers. Over 130,000 fires
every year are related to cigarette smoking.

There is another important effect that you may not have
thought of Pregnant women who smoke tend to have babies
that weigh less than the babies of nonSmoking women.
Women smokers tend to have more preinature babies than
do nonsmokers. Today about 34 percent of the women of
childbearing age in the United States smoke.

..

..



02-211. What might be some effects of bcing born with a
lower-than-normal birth weight?

Perhaps you know that there is no direoPtonnection be-.
tween the blood of a pregnant woman and her developing
child.

02-29. How would you explain the lower birth weight for
children born to smoking mothers?

There are economic as well as health effects of smoking.
Federal, state, and local governments collect a lot of tax
money on the sale of tobacco and tobacco prOducts. Newspa-
pers and magazines earn thousands of dollars for carrying
cigarette advertising. And, of course, thousands of people
cam their living by working in the tobacco industry.

02-30. the evidence strongly suggests that smoking can
injure health. What factors would make it hard to pass and
enforce a law making it illegal .to smoke? (Discuss this ques-

. tion with your classmates, parents, and friends before an-
swering).

Well, you've taken a long look at what happens whcn
tobacco smoke is introduced into human systems. Other
chemical inputs have different effects. You'll learn about
some of them in the next several chapteis.

Before you go on, though, be sure you have completed
Problem Break 2-1. If noti do so now.

0241. Do the results of Problem Break 2-1 prove .that
smoking injures the body?

0242. Suppose you found that the seeds moistened with
cigarette-chemical solution germinated after the control
seeds. Could you say that the selikiiin was the cause?

0243. Since plants have living cells just as people do, per-
haps a solution that is harmful to plants could be harmful
to humans. Which term best shows the way to describe this
reiationship: cause and effectl& association.

Before going on, do Seit-Evaluation 2 in your Record Book.

60
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Chemicals and Your Body Chapter 3

You'll probably agree that the evidence in the last chapter
is frightening. In the face of such evidence, it's amazing that
anyone still smokes.

When you ask people why they smoke, you get a lot of
answers. Some say they do it "to be one of the gang." Others
say that smoking relaxes them. Still others say that they like
the taste of tobacco smoke. But th e re is nior to why people
"smoke than these explanations sugge -t. Just ask someone who
has tried hard to quit smoking. They'll tell you that it takes
more than simply making up your mind..

Physical dependence

After taking alof of certain substances like tobacco smoke
into their bodies, people find it hard to.stop doing it. When
this happeiis to someone, he is said .to be dipendent upon

the thing.
Dependence can be either physical or psychological. Let's

take a look at physical dependence first because many com-
mon things can lead to physical dependence.

.ti

62

-IT IS NOT HARD

TO QUIT- I'VE

QUIT MANY TIMES.
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Stitipic 1)11v...it-al dependency is like a bad habit Sonic
people, tor example, get used to taking aspu in Rn pain. Soon
they reach for the aspirin bottle without thinking. This kind
of dependence is easy to correct It just takes a little will-
power.

In more serious physical dependence, the body gets used
to some substance and reacts as if it were vital. This leads
to an irresistible craving for the substance. Addiction to cer-
tain drugs is a good example of this. -

People who try to stop using some substance that they are
physically dependent upon sometimes feel withdrawal illness.
If they stop using thc substance suddenly rather than grad-
ually, they are said to be taking thc "cold turkey" cure. With-
drawal illness results when the body has to get along without
a substance it has come to depend on. It is a serious matter
and can even cause death.

Some of the common symptoms of withdrawal illness are
listed in Table 3-1.

Tabl 3-1

Withdrawal Illness Characteristics

I. Twitching, cramps, and aching muscles and bones
2. Convulsions
3. Nausea, vomiting, diarrhea, sweating
4. Watery eyes, runny nose, yawning; and gooseflesh

5. Trembling and restlessness
6. Wide-open eye pupils
7. Loss of appetite
8. Increase in blood pressdre
9. Frightening visions and dreams

,1

J

E13-1. Do people who try to quit smoking show any of the
symptoms listed in Tlile 3-1? (To find out, ask someone who
has tried.)

Withdrawal illness often leads a person to keep using a
harmful substance. He realizes that he is dependent on the
substance, becomes unhappy, 49c1 tries to stop. But the pain
he feels as he tries to stop causes him to keep using the
substanee.

50 CHAPTER 3 034. Operationally define physical dependence.
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In Chapter 2, you karned that tobacco smoke can affect

the babies of pregnant women. This is true with withdrawal

illness, too! If certain drugs are takeir by a pregnant woman,

her unborn child may become physically dependenr on the

drugs. Soon after birth, the baby must he treated just as an

addict is treated. Either a substitute drug or a tapering-off

process must be used_ Otherwise, the baby takes the "cold

turkey" cure and may die.

Psychological dependence

People can become psychologically dependent on sub-

stances, too! When they do, the substance has become more

than just a habit. People who are psychologically dependent

on a substance feel mentally lost without it Such people

might do almost anything to get the substance, even though

their bodies don't physically need it.

LI 3-3. Give an operational definition of psychological de-

pendence.

03-4. In your Record Book, describe, in your own words,

the difference between physical dependence and psychologi-

cal dependence.

Substances can certainly physically damage th9 body. They

can also do psychological damage. Continued use of certain

chemicals can change people's personalities, interests, and

values. Most cases of physical dependence can be cured. It

is likely thotigh that when substances produce psychological

damage, the person is incurable. In any case, psychological

dependence is very serious and difficult to treat.

Increasing

Chemically
dosage

comfortable
. 4

or ,

6 4

Addiction CHAPTER 3 51
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EFFECTS OF OTHER
INPUTS

52 CHAPTER 3

1 hc common Limns hooked and addicted ale used to de-
scribe psychological dependence. A person's whole life may
revolve around the drug experience. (jetting and usin$ the
drugs are all the person thinks of.

03-5. Explain whether you think the desire to smoke is
psychological, or physical, dependence and why.

As you now see, putting substances like tobacco smoke
into the body is dangerous for two reasons. Such substances
not only can cause damage and illness, but can lead to
dependence as well. It is especially bad when a person be-
comes dependent on some substance that does damage to
his body. Cigarette smoking may very well be an example
iof just that situation.

"I noted with dismay that my environment was undergoing
progressive change. Everything seemed strange and I had the
greatest difficulty in expressing myself. My visual field
wavered and everything appeared deformed as in a faulty
mirror. I was overcome by a fear that I was going crazy.
The worst part being that I was clearly aware of my condi-
tion."'

So wrote Dr. Albert Hofmann in 1943 after he had ac-
cidentally inhaled the drug called LSD. Five years earlier,
Dr. Hofmann and another scientist had discovered the drug.
LSD. But they had no-idea then of LSD's unusual properties.
Now it became clear that LSD could greatly change the way
people think and act and the way the. world looks to them.

As a result of experiments with drugs like 1.-SD, we now
knoW people's mentality as well as their physical condition
carne changed by drugs. Drugs can cause people to behave
as if they were mentally ill. Drugs can also cause people to
remember long forgotten events or cause them to become
depressed or happy.

Is the use of drugs that affect the mind dangerous? The
answer is Yes for those drugs that are known to create de--
pendence or damage and Maybe for the rest. None of these
drugs are known to be entirely safe. You will have a chance
to study what we know about these drugs a little later. But
before you do, you will study some related questions.,,,-

'Albert Hofmann, "Discovery of D-lysergic Acid DiethylamideLSD,7 as in
Sandoz Excerpta (1953) 1:1-2, p. 1.
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Flow can the substance ID cwarette smoke cause the cells
liiiing thc lungs to icpioduce taster? 1 lc w. can substances
cause people- to see things that aren't tliele and to behave
strangely? What do substances do to the body that leads to
physical and psychological dependence?" he answers to these
questions are not really known, but a simple model is helpful.
To understand that model, you need to think again about
negative feedback.

Earlier, you used the feedback diagram shown in Figure
3-1 to explain how the pupil of the eye reacts to light. Take
a look at it again.

Light stat"
senses the
increase.

"Light star*
sends a message

to the pupil
to close down.

A MODEL FOR THE
EFFECT OF
SUBSTANCES ON
THE BODY

Figure 3-1

-Light star'
sends a message

to the pupil
to open up.

Light stet"
senses the
decrease.

Notice especially the boxes numbered "3" and "7." Ques-
tion 3-6 refers -to these boxes. Try to answer it now. If you
draw a complete blank, come back to it later.

034. In what form could a message be sent from one part
of your body to another?

Scientists have learned that there are at least two kinds
of messenger carriers in your body. Here are a few clues
about these messengers.

I. If you grind up certain parts of one female frog's body
and inject them into a second female frog, the second
frog will soon lay eggs.

2. Material from the adrenal glands of one person can
cause another person's heart to speed up.

3. Electrip meters connected by wires to a person's skull
will show the presence of current.

4. Electric currents sent to a cat's brain can cause changes
in the way the cat acts and cause it to move parts of
its body.

66
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GOOD DRUGS
AND BAD DRUGS

54 CHAPTER

40%

113-7. What two ways Of sending messages do these clues
suggest m4y be used in animals' bodies? \

By now you may have concluded that chemicals are one
of the things that carry niessages from one part of the body
to ,another. There is no longer any doubt that this is true.
In fact, we now know that almost all the body's organs are
affected by chemicals that travel in the blood. Such chemical
messengers are called enzymes or hormones.

Take another look at Figure 3-1. Try to vizualize bow
chemical messengers -might control the negative feedback
system shown there. Think in terms of two such messengers.
One chemical might carry the "shut down" instruction to the
pupil while another could carry the message "yen up."

D3-8. Suppose a lot of the "open up" chemical was injected
by a doctor into a person just before a bright light was-shined
in his eyes. How would this change what is shown in Figure
3-1?

You know that chemicals can, have physical and psycho-
logical effects. One way to explain this is to assume that these
chemicals carry information to certain orgdns to do certain
things: Perhaps this information overpowers the messages
that normally reach those organs from otherparts of negative
feedback systems. When this happens, control is lost and the
organ behaves unusually.

03-9. Explain in your own words how chemicals might
prothice their physicd effects on the, body.

-Much of what your d&cor can do to help you get well
depends upon his knowlekige of what chemicals do to the
body. When he tells you- to take some drug,* knows that
that drug will produce some desirable effect. With drup, he

can make you sleep, keep you awake, killAnin, pr make your
blood clot.

But there are a lot of chemicals whose effects are not Well

understood. There are others whose effects are quite harmful.
There are even some so-called good drugs that have bad side
effects. In the next chapter, you will take a look at what vie

67
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know about some fairly well-known drugs. I hist one

you'll study is no_t waially thought of as a (hut, in all. But

it probably causes more problems than all other diugs com-

bined. It's alcohol.

Before going on, do Se lf-EvaluatIon 3 In your Record Book.
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You're Down
Before Yeiu're Up

Hooch, horse, hocus,
Meth, dexies, atid dust.
Sniff, stick, sip, pop
Man, you're tprrid.

When you are up,
You are too far up.
When you are down,
You are horrid.

If that sounds like gibberish to you, you're lucky. You haven't

been around. That little verse lists common drugs, tells how

they are taken, and describes what happens. It's okay to poke

fun- in verse at their use, but drugs and what they can do

'need to be considered seriously.
In Chapter .3 you learned some general ways in which

chemicals can affect the body. You also looked at a model

that suggests fibsv drugs produce their effects. Now you're

ready to look at some drugs and what weInow about:their

effects on the body.

Chapter 4

You should know before you start
ditg effects is still a littlebfuzzy. This
the effect of anj drug, is uOt easy and
studied very little *lis-yet.

. ,e .

that our knowledge of
is so because studying
some drugyhave been

70
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Depressantsthe "down" chemical

Depressants are chemicals that slow the body down. Doc-
tors use depressant% to ielax excited patients and to make
people less nervous. They are also useful in treating high
blood pressure, epilepsy, and sleeplessness, and to relieve
pain and coughing. Some of the depressants, along with the
srang words sometimes used to describe them, are listed in
Table 4-1.

Table .4-1 ..,-4 r v .mrI wa.

DEPRESSANTS

Chemical

.

Slahg,Ter.ms

Helpful Uses
When Prescribed

bv a Physician
Usual Method

of Taking

Ikroin 1/4,,i0

.

H, hairy, Harry: horse,
joy powder. junk, scag,
scat, schmeck, smack,
white stuff

None; so addictive that
any possible value is
greatly outweighed by
dangers

,

- Injecting in muscle or
vein .

Morphine Dreamer, emsel, hard
stuff, hocus, junk, M,
Miss Emma, morphie,
morpho, unkie, white
stuff

Relieving pain during
heart failure, heart at-

'tacks, and cancer

Injecting in muscle or
vein

..

.

...\,,
Codeine Schoolboy

,

.

In cough medicines and
to relieve severe pain

.

Swallow* liquid or
tablets -

Alcohol Booze,-hooch, juice Swallowing liquid

Bartillurates

.

Barbs, blue devils, blue
heavens, candy peanuts,
downers, goolballs,
nimbies, phennies,
pinks, rainbows, red
devils, seggy, sleeping
pills, stumblets, woies,
yellow jackets .

Prevention of epileptic
seizures, restlessness,
high blood pressure

, 3

Swallowing pills or
capsules

,
.emeaure,,,SAtt.mln.Asa4sOatw1.44XNX*;viiii4guiffiati.u.Ot

$

Seconal Nembutal Tulnal Amytal
Secobarbltal Pentobarbital Arno-with secobarbital Amobarbltal
"Red Devils" "Yellow Jackejs" "Rainbows" "Blue Heavens"

1010
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TOO much or any depressaitt can ea UNC death. User, of
sleeping pius smut:tunes lose tr:ick 01 how main; 1)1115 they

have taken and accidently kill themselves. Stunk-lune\ an
overdose Of sleeping 1iills happens on purpose, too. roday

more people commit suicide with barbiturates than, with

guns.
Coma and possiblo

death

Some
More Cxcessive

number

Depressants can have both physical and psychological
effects. After taking a depressant, a person's heal tbeat slows,

his breathing rate goes down, his blood pressure drops, his

speech becomes IMuclear. and his coordination is less sharp.

Users of depressants also have slower reactions, are less able

to think clearly and to concentrate, and have trouble control-

ling their emotions. Most of these symptoms wear Off after

a short time, but there may be .continuing effects too.

While under drugs .

et
a dreamlike state,
except when in need of a "fix";
then behavior can
become viottmt

Sometimes people inject depressants into their own bodies.

Such peoplet are Oen careless with the needles they use.

Diseases, like hepatitis; that are caaed by dirty needles'are

common among people who inject drugs like heroin. The
hole left by a needle can let disease-causing bacteria and

viruses into the body, so drug users often have boils and other

.infections.
Boils often crop up

near old needle marks.
"Dirty needle disease,"

like hepatitis, are common
among people who use drugs.

Vat,'

72

As drugs wear off .

- pinpoint eye pupils
and a pale complexion

"Needle tracks"
(small needle marks)
usually over a vein
on arms or legs

59
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HOW'S YOUR A. Q.
(ALCOHOL QUOTIENT)?

Stomach

Small intestine

Alcohol and
food substances
pass Into blood
capillaries.

1.

-41t

-
Flow of blood
through
capillary

60 CHAPTER 4

Alcohol is the most coinimmly used of all depressant drugs.
In fact, many people think of akohol as simply a beverage
rather than a drug. Rut its effects are clearly those of a
depressant drug Alcohol has been studied more than any
other depressant, so we know more about its effects. For this
reason, we will take an especially hard look at the way alco-
hol affects the body. .

You may have been surprised to see alcohol labeled as
a depressant. Many people think of alcobol as a "pepper
upper." They even talk about "getting high" on alcohol. But
we now know for sure that alcohol slows down the part of
the brain that controls behavior (through a negative feedback
system).

Let's see what we know about the effects of alcohol. First,
alcohol. gets into the blood very quickly. It is not digestcd
in the stomach and small intestine but, rather, goes directly
into the blood. Once there, the alcohol becomes mixed with
the blood_ How much effect alwhol has on the body depends
upon how much of it there is in the bloodstream. The amount
of alcohol in the blood is usually measured as a "blood-
alcohol percentage." After a person drinks a few ounces of
whiskey, for example, his400d-alcohol percentage may go
up to 0.06%., .

Caution Did you read the blood-alcohol percentage correctly?

0.06% does nor mean 6%. It means six hundredths of one
percent. An easy way to think of six hundredths of one percent
is 6 parts of alcohol in 10,000 parts of blood

Table 4-2 shows the blood-alcohol percentage of people
after they have drunk various amounts of alcohol. The
table also describes some of the known effects a drinking

El 4-1 . Describe generally what happens to the effect of alco-
hol on the body as the blood-alcohol level gots up.

As you can see, a lot of things happen to a. person's body
after he drinks alcohol. When the amount.of alcohol is small,
negative feedback systems seem to be able to return the body
about to normal fairly quickly. But heavy drinking or long-.
term drinking can lead to more permanent changes.

At J
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SOMI. 1-1 hI CIS 01 I COIIM DRINK`,

Amount ,Il
Alcoholic

Dtink

illood.
Alcohol

I evel

lypical lilects
on the Body'

I Mc lot
All Alcohol

to 1. ease

the ItodN

1 lughb.dl ( lk or
whiskey)

I cocktail (14 or.
whiskey)

54 07 plain W1FIC

2 bottles beer

0 03c.

,

`slight changes in feeling. but the way the pi:1%0n
feels (mad. happy. et,..) Valles

2 hours

2 highballs
2 cocktails
11 oz plain wine
4 bottles beer ,

0.06`:;, Warm feeling; mentally relaxed, waits less
to pressure

4 hours

3 highballs
3 cocklaik
ltsi 07 0 p() wine
6 bottles beer

0.09'4.
_

Lmotions and behavior exaggerated; talkative,
noisy

6 hours

4 highballs
4 cocktails
22 07 plain wine
8 bottles (3 tit) beer

.
0.12% Awk aid. clumsy movements; some

unsteadiness when standing or walking

.

8 hours

5 highballs .

5 cocktails
27 oz plain wine
i pt whiskey

0.15% Drunkenness; walking, talking, thinking very
abnormal

,

10 holm

Based on a person of -average- size (I.50 pounds). People weighing more or less would show more or less etlect. lhe *cis

gradually wear off

The most important results of' drinking have to do with alco-
hol's dulling effects on the brain. Because the brain controls
most of our thinking and physical activities, this dulling can
affect not only the person who drinks but other people near
him as well. One good example of this has to do with the
way alcohol affects a person's ability to drive a car. Let's

. take a look at this.

1.,
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Table 4-2

SOCIAL EFFECTS
OF ALCOHOL
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Figur. 4-1

20 MPH
147tt

59 feet

Look at Figute 4-1. The data there compare drivers who
have not been drinking with drivers who have been drinking
moderately. The table shows how quickly two groups of such
drivers were able to stop a car on a dry road.

Notice that at 70 miles an hour it took the drinking drivers
133 feet more to stop their cars than it took those who had
not been drinking. How long is 133 feet? To find out, you
may want to measure off the distance.

AVERAGE STOPPING DISTANCES FOR PASSENGER CARS
(on dry roads)

30 MPH Normal stopping distance
including reaction timefoot

110 feet

40 MPH
149 feet

186 feet

50 MPH

60 MPH

243 feet

904 feet

Stopping distance when
MIN moderate drinking

is involved.

366 feet
457 fet

70 MPH
532 feet

feet

04-2. Why arc the differences in stopping distance shown
in Figure 4-1 so important?

62 CHAPTER 4

Studies have shown that stopping ability is only one of
many driving skills affected by alcohol. These differences
mean that a person who has been dritilcing is simply not as
safe a driver as one who has not been drinking. This is borne
out by the graph shown in Figure 4-2. It shows that a driver
with a blood-alcohol level of 0.11% is ten times more likely
to cause an accident than is a nondrinking driver.

Many states now have laws against driving after drinking.
Most of these laws use a blood-alcohol percentage level as
the operational definition of when a person has had too much
alcohol to be able to drive safely. Illegal blood-alcohol per-
centage levels vary from state to state, with the range 'from
0.08% to as high as 0.15%.

75
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.00 .02 .04 .06 .08 .10 .12

Blood-Alcohol Level (%)

044. Many states have set 0.10% as the illegal blood-alcohol

level. Discuss whether or not you feel that this percentage

is a good cutoff point. (Look back at Table 4-2. It may help

you decide.)

.14

0

04-4. According to Figure 42, drivers with the following

illegal blood-alcohol levels are how many times more likely

to have a traffic accident than nondrinking drivers: 0.08/36?

0.10%? 0.15%?

After a person drinks alcohol, how long does itiake for

his driving ability to be affected? The. data in Tigure 4-3

relate to this question. The figure shows how the driving

ability of a 1M)-pound person who has taken 1 oz of alcohol

is damaged over a period of time.

76
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Figure 4-4

14-5. About how lour utici diolkinr.%%.1. It hcloic the most
damage was done to the peison's driving ability?

1..14-6. How long did it take the I Oz. of alwhol to begin to
damage the person's driving ability?

At this point, you might be wondering what a person needs
to drink to gct one Ounce of alcohol. Figure 4-4 shows this
for three common alcoholic drinks.

To get 1 oz of alcohol, a person must drink.
one bottle (12 Oz) of beer.

or
an average (3 to 4.oz) glass of wine.

tk,

VARIATION OF Alcohol doesn't affect everybody the same way. Some people
EFFECT can drink more with less effect than others. Nor does alcohol

affect the same person the same way at all times.

Or

a shot (1/2 jigger) of whiskey

84 CHAPTER 4

[]4-7. List as many variables as you can that might explain
why alcohol affects people differently.

Take a look at Table 4-3. The table compares the effect
, of selected aleoholic drinks on the blood-alcohol level of

people of different weights.

Tabl 4-3

Beverage
Alcohol
Content A m o u n t

/
Resulting Blood-Alcohol, i
Level (%) According to '1

Body Weight (in lb) :

?
100 140 180 220 /

i Beer .

i

,

4% 1 2 - o z

bottle or can
.04 .03 .02

4

.02
t
i

) Wine 12% 3-01
glass

.03
,

.03 .02 .02 ;

,
,

: Liquor
(strong)

40% 1-oz
glass

.03 .03 .02
,

.02

Mixed drinks
(strong)

30%
..

34-oz
glass

.08 .06 .04 .

Ne, ty ee
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L.-.] 4-8. W hy is more alcohol needed to inclease the blood

alcohol level of heavy people than of people who weigh less"'

People who become physicallv dependent on alcohol are IT'S NOT SO SIMPLE

called alcoholics. And as with all other drvs, alcoholics have

withdrawal symptoms when they try to grJe up alcohol.
The effects of the other depressants listed in Table 4-1 look

to be about the same as the ones listed for alcohol. But there

is one fact that you should know about. Studies have shown

that taking one depressant dri4g can affect what happens

when you take a second drugeThe best example of this is
the effect that taking barbiturates has on people wlio later

drink alcohol. Studies show that alcohol has a much greater
effect on people who have already taken barbiturates than

on people who have not Because barbiturates increase the

effects of alcohol, it is hard to control the total effect of the

two drugs taken together. Sometimes those who try to take
both find they have made a fatal mistake.

All depressants are known to produce physical and psy-

chological dependence. FM this reason, ehey must be used

with great care. The lives of many users of these "down"

drugs have been ruined by the effects of physicaror psy-

chological dependence. When people become dependent on

one of these drugs,.they will do almost anything to obtain

the drug. This can lead-to money problems and trouble .with

the law.
Well, after this look at depressants, you should be able

to tackle the next two questions.

04-9. Give an operational definition of depressant.

04-10. What are the useful and the dangerous effects of

depressant drugs?

Did this chapter get you down? Well, the next one has

an up-beat

Dem* going on, do Self-Evaluation 4 In your Record Book.

78

CHAPTER 4 65

Pro'

t



. .3 AA ,A- . . . .

'41.
k Ink;,... -

..
. RP.

c .

rs

'tiV.:*)7
1.1*.hi: -::

.

NI

. R 1. _rt

-

79

:-.arprzvALRRIT.,

a A



. A

Wake Up
and See Things

Most people are like prizefiditers they'd rather he up than
down. Those who sell drugs are aware of this. So there are
about as many "wake up" drugs (stimulants) on the market
as depressants.

Stimulants are chemicals whose effects are the opposite of
depressants. These drugs speed up the body's activities. Some
examples of stimulants, along with the slang terms used to
describe them, are shown in Table 5-1.

Chapter 5

Medically, stimulants are used to prevent sleep and relieve
drowsiness of tiredness. They also help overweight people
control their appetites- Stimulants may slow down reflexes
and so should not be taken by people like astronauts, fliers.

or truck drivers. Athletes sometimes take stimulafits in hopes
of performing better (even though many sports associations
have made them illegal).

80
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Chemical SI:inr 1 CT m.

l'cclid horn-inc. When
l'teccithed h. I )0c loT

I 1 snit 1 Mel hod

of I ak my,

Ilenzedime
i
,

tc
E
5
..)

...c
ci..
E
< Dexedrine

Methamphetagnine
(methedrine)

.

lknni C. hojnhido.
hioN,cnc. coact 10 coasts,
copdots. eve openem.
footballs. heilts, 1. A..

lid proppem, peaches.
pep pills, roses, truck
drivers. turnabouts,
wake ups, wheels.
whites.
Deities, hearts,
oranges. Xmas trees

Crystal, meth, speed

None

c

,

Appetite-eurber lOr
overweight'people.
reheve drowsi ess

None

,- /

Swallowing piltor
capsuks. in injecting in
vents

cocaine

Caffeine
4

Bernies, Bernice,
Burege, C, Carrie,
Cecil, Cholly, Corrine,

...Coke, dust flake, girl,
gold dust, leaf, snow,
star dust
Jaya

-..

Pain-kilkr for
operations

.

Added to aspirin to
add effectiveness;
relieve drowsiness

Sniffing, chewing, or
injecting

,

.

,

. .

Swallowing liquid

.

\

Table 5-1

..

68 CHAPTER 5
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Wh`at changes in the body do you predict that these
drugs cause?

Your answer probably included such things as increased
heart and breat4ing rates. Perhaps you listed higher 43lood

pressure, toi.N.These things do happen, but some other effects
of stimulants are not so easy to predict. These include wide-

. open eye Mils, dry mouth, sweating, headache, loss of
appetite, and paleness,.

[15-2. What effects on the mind do you predict, that stimu-
lants have?

The psychological effects of stimulants are not so easy to
predict. But users are sometimes nervous and irritable. They
get "uptight," can't sleep, and behave in unexpected ways.

tt,:, t,
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argumentative. overactive. unusually talkative.
generally unable to eat- no appetite.

generally unable to sleep.
uninhibited

Harm from oral amphetamines

confusion,
unpredictable and unusual behavior that

aometimes becomes violent

pp** tip
NI 4p

Vita 40.;:

Stimulants seem to reduce tiredness because they help the

body use up itsstored energy. But the last of a person's stored

energy may be used up suddenly and without warning. One

of .the real dangers of stimulants is that when their effects

wear off, the body and mind may be near collapse from lack

of energy. The person may even see or hear things that aren't

there.
Stimulants may be injected or- taken as pills. When in-

jected, the drugs are far stronger and longer lasting than in

pill form. -They, are also more harmful, a fact well known

by regular stimulant users.

VI

-

82
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If you get
too tired,
you are apt
to get sick.

4
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( The effects on the body of stimulants are well illustrated
by the drug methamphetamme. commonly called "speed."
After taking speed, the body goes through what is called a
"run." During the run the speed user, or "speed freak,' can
be-dangerous to himself and to those around him..

:.' I
/ '... A .E414pinely, con1m4ed.

ttnprodictable
Nialient.i7Cvior li common.

= .r....,,,-.0,! (
''.!!.-2r ,,

:...i.. During a speed run, the user becomes extkemely excited.
.:.:' There is no eating or sleepi the user is jusi "strung out"
' cl "upti,ght." A faster heart ate and higher blood pressure

%-

li
. ...

*ormal rimy make worse any heart conditions the user.
.'Vliock and everljleathihave occurred.
everal:liQuo, after an injectioMa speed, the abuser may

, -"crash" or-1--"amp, out." Most crashes probably can't be
avoided. fifty happen because the user has exhausted his
-stored ene*P.' He may go into a deep sleep for 18 to 48 hours.

When.hpalcvakens froth a crash, the speed user is tired,
hungry, arAollen sad. To get rid of his sadness, he may take
admphetantifie,ills. J3ecause the amphetamines reduce his
aPpetite; lic:mv dOt eat. This 'may cause him to become

. rundown earitt easily- hit bpdisease. The real user may even
. .

. begin another:ruti (,Ste:Figure 5-1)
UAL SPEED TRIP:USL k -. ., ' ._:::_f____,

"RUN k "CRASH".
Injects speed -,.- 3 to 6 days

.
of ... Storp gtakinii

.
' . confused injections ....,.

- Sees things

c behavior
.,

Crystallized pow(1er.
tablet or Injuid

)))

41,

,a.

,
Takes "Downers"

(depressants)
to calm. dow,

go.
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.

steeps 18 lb Awakens very
-

1....."
' '

.

Jake* a stimulant
18 hours ...sad and tired to get going again

Figur. 5-1
"ke

0'

Si

. "SPEED FREAKS"
Instead of takirigLa

stimulant, will InOct
apeed again and begin

another run

ty"

4
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05-3. Are the Changes shown in Figure 5-1 an example of

negative feedback? Explain your answer.

Stimulants usually don't physically damage the body. .yen

iieavy users often return to full health once they stop taking

the drug.
The body does not become physically dependent on stim:

ulants. Hut it does become tolerant to these drugs. For most

users of stimulants, larger and larget doses are needed to

produce the same effect.
Psychological de endence upon stimulants is common.

The psjf.chologicall ependent person gets used to the effects

of the drug and turns to it to perk up me.mally or emotionally.
You probably noticed that caffeine was among the chemi-

cals listed in Table 5-1. Because caffeine is found in toffee
and tea, its use is completely accepted in society. The "coffee
break" is an American tradition. The:English have their tea.
Most people drink coffee or tea every day anci feel that it
makes them more alert and less tired.

On the negative side, people occasionally 'becciPme psycho-

logically dependent on caffeine. Caffeine is not known to
produce physical_dependence, but people often claim that

they need coffee in order to stay awake. Others complain
that they can't sleep after even one cup of cofte. All in all,
the danger from drinking coffce .and.tea is probably slight.
(Some cola drinks contain caffeine, too.)

PROBLEM BREAK 5-1

Here's your chance to design an experiment to study the
ects of caffeine. You 'are to think of a way_ to test this

h ...thFsis:
"Sttidents who drink coffee (or tea) will do More poorly

onta school test than studeRts who dO not drink coffee (or

_ tea)."
Don't- f9rget to include in your description the experi-

mental ahd control groups you would use. You may want
to actually do the experiment. Perhaps you'd like to try some
others as Well. For example, you might try to find out if there

are differences in the heart or breathing grates of c6ffee, (or

tea) drinkem and nondrinkers;

. Now that you've surveyed,the stimulants, you are ready

Iketo try the next two.questions.
CHAPTER 5 71
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Table 5-2

4

15-4. In your Record Book, describe how you could find
out ii someone had taken a stimulant.

U 5-5. Give an opm a nona I definition of stimulam.

HALLUCINOGENS Verj, simply, hallucinogens are substances that affect the
THE "ALL AROUND" mind. 1hey get their name because they often lead to whal

CHEMICALS are called "hallucinations. Excursion 5-1, "Is It Really
There?" deals with hallucinafions. If you don't know what
a hallucination is, do that excursion now.

Some examples of hallucinogens are shown in Table 5-2.
As a group, the hallucinogens are commonly called "mind
benders," "scramblers," and "mind blowers." Unlike stimu-

' lants and depressants, hallucinogens are not usually used as
Medicines.

.-c, ...y.rmr4p,mrirrcre.Arrnivo",,waivatry-vs,prIlrf.wer.,,,rp.emyr., if..rf T-',Wr-,..eilr......t -,......f., it, V. Pu,...-4---,,,,, .., ,' ,...,43-j:, t Of 41,
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HALLUCINOGENS

Chemical. Slang 1 erms
Useful Properties When
Prescribed by Physicians

Usual Method
orTaking

LSD

.
Acid, Big D. cubes,
sugar. 25, trips

None .
Swallowing

.

,
,.....,..

Mescaline Big chief, Cactus. mesc,
moon, P, peyote.

4

....None.
,.-.,-

,

Chewing Jind. swallow-
ing; sometimes injected

Psilocybin Mushrooms
..,

None
,

/ Swallowing -
.

Marijuana Bobo bush, fu, gag,
giggle-smoke, grass,.
hash,..hay, hemp, jive,
locoweed; manicure,
Mary Jane, mezz,
Mohasky, mooters,
more a grifa, muggles,
mutah. pod, pot, rope,
splirn, stuff. Sweet
Lucy, Texas tea, weed*

None
-

...
.

.

Smoking or swallowing

,

1
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Marijuana is often made into homemade cigarettes (called

'sticks,- "joints,- 01 "reefers-) and smoked. Sometimes.
though, it is swallowed, eaten. chewed, or smiled. See Figure
5-3. The active chemical in marquana has been manulac-
tured. This substance
muscle.

Leaf, Stems, Seeds

Smoke

is sometimes injected into a vein or

Figure 5-2

Figure 5-3

f'silocybin Mushroom

Marijuana (pot) is just one of several chemicals that come
from the hemp plant (Cannabis). This common weed grows
in many parts of the world. See Figure 5-4. Marijuana is

a mixture of t e dried leaves' and stenii of the hemp plant.

A much strong ug that is made from hemp is hashish.

Hashish is made from powdered dust that comes from the
tops of.the female hemp plant.

Some of the psychological effects of marijuana are listed

below.

People who smoke pot often
don't care what they do.
mix up time and distance.
see .things that aren't there-.
escape for a short time from reality.
behave in odd ways that may harm others.
may feel safe even when they are in danger.
may become psychologically dependent on it.

The physical effects of hallucinogens can be measured. But

these are usuailly minor compared to effects caused by the

depressants that are called hard drugs (heroin, morphine,
etc.). The physiCal effects of hallucinogens vary among peo-
ple, but some common ones are expanded pupils, lower body
temperature, chills, and nausea.

4
8 6

Figure 5-4

Synthetic Liquid

is
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15-6. Would a pci son with expanded pupils be bothered

by or feel comtortable in, bright light?

Table 5-3 describes the efkct of marijuana on the heartbeat

Of two groups of people. The tirst group (new users) had

never smoked marijuana before. Members of the other group

were regular Users of marijuana. The results are given as

changes from the normal heart rate 15 minutes and 90
minutes after smoking marijuana. A plus sign ( ) before

a number means the heart tate was faster than normal. A
minus sign ( ) means the heart rate was slower than normal.

Table 5-3
opt,44444149~4-4911144,4 4,^444411144M41).404.,44M4nv47

EFI-ECTS OF MARIJUANA ON HEART RATE

Subject

15 Minutes 90 Minutes

I

Mystery
Dnig

Manju.ana

Mystery
Drug

Marijuana

1.ow
dose

High
dose

lAiw
dose

1
High .1
dose :3.

i
4 (1

New Users . i
3

2
- 3

,4
'5

6
7
8
9

Average

+16
+12
+ 8
+20
+ 8 '

+10
+ 4
- 8

., 0
+ 7.8.

+20
+24
+ 8
+ 8
+ 4
+20
+28
+20
420
+16.9

+16
+12
+26

0 ., 8

+28
+24
+24
+24
+16.2

+20
6
4
0
0

20
+12

3

+ '.
8

+ 0.8-

6
+ 4
+ 4
+20
+22

4
+ 8

$ + 8\ +12
+ _7.6

4 i
8 4

+ 8
4
8
4

+18 i
24 1

0 1

--t 2.9 1

Regular Users 1 'k
10
11 i

12 '.

.13

145 '
16
47
Average

.

.

. .
*R

+ 32
+ 36
+20
+ 8
+ 32
+54.
+24
+60'
+33.2 .

' .

/.-.

,06

.

+36
+12 ,

+ 4

. 0
0

+11.2
,

..,,.

*56 '
.
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[1 5-7. Why does the table list changes from the person's

normal heart rate instead Of showing his actual heart rate?

15-8. What effect does mat ijuana scent to have on heartbeat

rate?

115-9. 1)oes marijuana have more c ect on the heartbeat late

of regular users or of new users?

[15-10. flow much does the heartbeat rate of new users var y

15 minutes after smoking a high dose if marijuana?

U5-11. Why do you think that only high doses were given

to regular users?

05-12. Is the effect of marijuana on heart rate more like

that of a depressant or a stimulant?

You probably noticed that a Mystery Drug was listed in

Table 5-3. You'll find out what that drug is a little later.

Why do people use marijuana? Table 5-4 shows a few of

the reasons given by 32 adults who had used marijuana ten

or more.times. Notice that the reasons are almost the same

as those.given by people who smoke ordina /cigarettes.

.RCASONS FOR USING MARIJUANA

Table 5-4

Stated Reason

I. To produce a sense of well-being
(a "fiigh")

o 2. To relax
3. TO'relieve tension or stress

4. To increase sociability
5. To incriase enjoyment of plays.

movies, etc:
6.,.To go zilong with the group
7. .T,o relieve depression

^ To cope With uncomfortabk
social situations

'14

Percent of Use

Frequently Occasionally

66
50

*38
25

22
16

16

13

25
32
44
50

44
41
25

28

-The reasons given for using marijuana can be broken down

into.severargroups.

88
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( 15-13. Which reasons listed nught be considered as coping

with problems?

Note that the peicentages listed in the two right-hand

columns differ in many places.

[15-14. Record in your Record Book what differences you

predict between the personalities of heavy and light mari-

juana users.

Earlier you saw that alcohol lessens driving ability. Un-
fortunately, we don't really know what happens to peoples'

driving ability after they use marijuana. But we do know what

experienced u'sers of marijuana .4ay happens to their driving

ability. Table 5-5 shows the opinions of 32 adults who had
used marijuana ten or more timcs.

Table 5-5

EFFECI_S OF MARIJUANA ON DRIVING

Condition Numbei of Responses

Neverdrove aitel taking marijuana 8

felt tiiAt uitng matijtlana lessened.driving

ability.

-
20

,
Veit- no drop,in diiv.ing ability after

taking marijuana 4

Perhaps you know that people who use hallucinogens (like

marijuana) often overestimate how well they can perform

after taking a drw. Some scientists have reported that this

happens.

O5-15. What do you conclude about the effect of maiijuana

on driving ability?

If physical changes were the only effect of hallucinogens,

nobody would worry much about them. These effects don't

seem to be very serious. But it is the psycliologisaLeffects

of hallucinogens that have focused so much attention on
these drugs. It's hard to describe these effects because they

differ from person to person and in the same person at

CHAPTER 5 different. times.
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let's take a in4re detailed look at some reactions to an-
other hallucinogen -LSI). We'll look patticularly al.the psy-

chological effects that have been reported. In pure form, LSD

is colorless, odorless, and tasteless. Because a small dose

produces results, it is usually mixed with other substances.

LSD A most ftequently found in capsules, tablets, liquid
vials,- pieces of paper, and sugar cubes.

Symptoms are usually greatest two to three hours after an
average dose of LSD. The drag's effect then begins to wear
off. After eight to twelve hours the user has usually recovered
completely.

What are the psychological symptoms of a dose of LSD?
Figure 5-5 describes sonie of the things that LSD users report.
Volunteers were questioned every hour starting a half hour
after they took the drug. The graph shows the percent of
Yes answers at each time.

Are You Nauseated?
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Figure 5-5
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15-18. How would you describe what 'LSD seems to do to

people's minds?

05-17. Do the effects seem to be directly related to dosage

levels?

[15-18. How long do the psychological effects of LSD (at
these dosage levels) seem to last?

[15-19. Does a larger dose produce longer lasting effects than

a smaller dose?

[15-20. What other effects would you be interested in trying
to measure?

Table 5-6

EFFECT OF MARIJUANA ON °THE DSST

15 Minutes
5

90 Minutes

Subjfct
Mystery

Drug

Marijuana

Mystery
Drug

Marijuana

Low
dose

High
dose if

Low
dose

High ...I
dose 1

New Users

3 + 5 7 + 4
2 +10 8 17 1 15
3 3 +6 7 10 2

4 + 4 3 7

5 +.4 +1 7 + 6
6 3 1 9 + 3 5

7 + 4 6 + 3 5

8 +3 + 1 + 4 + 4
9 1 4 3 + 6 1

Mean + 0.9 1.2 5.1 + 0.4 2.6

Re gular Use rs

10 4

11 + 1
12 +11
13 + 3
14 2

15 6
16 4

17 + 3.
Mean + 015

v- {^

+ 8

1

i

/-
8 ,

129 4
3110 --
3.91

4

"I16
+ 6

18
+ 4

3

+ 8
.1
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Are you still curious about the Mystery Drug? Good!

You'll learn more about it in the next chapter.

Some users of hallucinogens claim that the chemicals "ex-

pand" the mind. They believe these drugs make people more

creative and productive. Let's see if marijuana affects think-

ing ability.
Table 5-6 shows the effect of marijuana on the Digit Sym-

bol Substitution Test (DSST). (See Excursion 5-2, "The

DSST," for an explanation ti this test.) The test was given

to a group of regular marijiana users and to a, group who

were using the drug for the first time. On a signal, each
subject tried to fill in blanks on a test sheet with symbols

that matched a code. Each subject had the code available

throughout the test. The numbers in the table show the gain

or loss in scores made after smoking marijuana compared

with scores made before smoking it. A plus sign means the

score went up and a minus sign means that it went down.

05-21. Which group (new or regular users) had the greatest

change in scores at 15 minutes? at 90 minutes?

05-22. What effect did dosage leJel have upon the scores

'of the new urrs?

05-23. Did the scores madd after 90 minutes improve over

the scores at 15 minutes for new users? for regular users?

05-24. What do you conclude about the effect of marijuana

on the new users' test-taking4ilityV

05-25. What do you conclude about the effect of marijuana

on the regular users' test-taking ability? CHAPTER 5 79
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Is marijuana smoking related to alcohol drinking? to
smoking tobacco" if you'd like to know more about this, see
Excursion 5-3, -1)01 or Booze?"

The hallucinogens have not been studied enough to know
what long-range etlects they may have on the body or mind.
Some scientists believe the use of such drugs May lead to
chromosome damage. (('hromosomes are the part of cells
that carry genetic information.) I his theory needs morc
checking.

Table 5-7 gives the results of one study that compared
chromosome damage in LSD users and in nonusers. Note
that chromosome damage was also found in some babies
exposed to LSD before they were born. This happened when
their pregnant mothers took LSD.

Table 5-7

CHROMOSOME DAMAGE

Group

Percentage with Ch othosothe Damage. .

Range Average
A

Nonusers 6 to 16.6% 9.03%
AN

.

LSD users 8 to 45%
I.

.
18.76%

.

Infants exposed to LSO
beforse birth 9.5 to 28% 21.5%

n5-26. What do you conclude about the theory that LSD
causes chromosome changes?

Another poorly understood effect of the hallucinogens is
called a flashback. Even without taking the drug again, peo-
ple sometimes notice later some of the drug's effects. Flaslt
backs may happen several years after a person stops using
a hallucinogen like LSD. If. a person's last LSD experience

was a bad one (bad trip), the flashback can be very terrifying.

[15-27. In your Record Book, describe how you could tell'

if someone was under the influence of a hallucinogen.

05-28. Give an operational definition of a, hallucinogenic

drug.

.4.
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Well, you've now looked quickly at some of the phy\ical
and psychological effects of some of the common drugs. If
you find you need to review what you've learned oi want
a little more information, see Excursion 5-4, "Drugs In a
Capsule."

Botore going on, do Self-Evaluation 5 in your Recani Book.
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Should It Be Chapter 6
Against the Law?

Before you wind up your studies of the effect of .drugs on
the body, yvu should think about two more things. First, you
should idelitify the mystery drug that was described in the
last chapter. The data in Tables 5-3 and 5-6 indicate that
this drug can strongly atrep the body. You should certainly
learn what the...drug is.

Another important part of the drug problem has to do with
the law. You should khow how laws affect (be use of drugs.
Furthermore, you should tonsider why wLeThave drug laws,
whether the laivs we have are effective, and whether we need .

any more such-laws.
First, let's identify the mystery drug and try to decide how

. it produces its effect. Then we'll loOk at the legal question.
14,
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ii"ould the mnsterv drug please ulenuji: itself?

In the last chapter. you studied sonic experiments that
involved a mystery drur What was thlit dirigl Before you
tind out, lees look at a few more studies that used it.

One such study involved aithi ins patients The patients
Were given a tablet of the mystery ding in place of another
medicine that had eased their pain_ It- the tablet did not help,
the patient go( an injection of the myvery drug. Table 6-1
shows the results.

Table 6-1

MIS ILKY DRUO EXPERIMENTS

Ouriditiol of Patictitc

Improvment

Group A Group B
r .

lype I aithrius 58% 69%

Type =2 arthritis 49% 63%

KEY.

Group A: Patients given mystety drug tablet
Group B. Patients given a tablet of the mystery drug and the an infeetiod

of the mystery el

Table 6-2 shows what happened in another study, involving
-other illnesses.

Table 6-2

MYSTERY DRUG USEFULNESS

l!

Condition
Percentage who felt cured

by the mystery drug
,

,

Pain following an operation 30

. Cough 40

x Headach A. 52

. Seasickness , 58

Nervousnem and tension 30

Common cold .
35 ,
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This must be some drug! Could it he the wonder drug
that man has searched for for centuries? Want to know what

it is?
Sugar? Starch? Salt water? Bet you didn't know these were

such powerful "Medicines."

PROBLEM BREAK 6-1

You are kto try to explain how sugar, salt water, and starch
yeem to cure People of many ailmentS,Record your explana-
tion in your Record Book. Then discuss it with your teacher,
your classmates, ii\nd/or your parents. Finally, try to find out
how dociors explAin this effect (talk to your doctor if you
can).

Figure 6-1

Mystery drugs are called placebos by doctors. Placebos are TI-M POWERFUL
often used in studying the effects of drugs on people. In Table
6-2, you saw that about 40 percent of people given placebos

A claimed that the placebo helped them. Obviously, any really

- effective drug would have to do better than that. The test
, a new drug is whether it works better than a placebo.

Li 6-1 . Is an aspirin a placebo? Explain yo4r answer.

4
It's quite ob ious that people are quite different. Even the

smile person acts differently at different times. This makes
.it hard to- edict the effect that any drug will have. Wily
doctors feel that a drug's effect will vary depending uporv-'
how a person thinks it will affect him. It seems that the:more
a person believes a drug will help, 'then the.more it actually
helps.

98
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WHAT ABOUT
THE LAW
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When someone knows he is getting a placebo instead of

eta iiiedicine, the placebo usualk doe.m't help hnn. With

this m mind, scientists of ten set up a double Hind experiment_

-In this kind of experiment. neither the patient nor the doctor

knows whether the patient gets a placebo or the real drug.
(In fact, most patients have no idea that a placebo experiment

is going on.)

[16-2. What variable does tlo. use of a double-blind experi-

ment help to control?

Your last problem in connection with drugs has to do with
the law. By now you realize that sonie drugs can do great
harm to people and to society. For example, alcohol leads

to a lot of traffic ac6dents in which people are killed and

property is darnaged. Also, ,some pecIple's lives are ruined

because they become physically dependent upon drugs. To

protect peoplg and society, there are laws against using or

eve9 carrying certain drugs and cagainst driving when drunk.
Arekhese laws effectivg? Do we have enough such laws? Do

we haye to0 many? These are some of the problems you will

explore next.
Before you can think clearly about drug laws, you should

.know A few things abotit why we have any laws at all. This

is a very complicated subject, but we'll try to raise some of
.the most important points about it. 4

LAWS TO PROTECT ' Unfortunately, people don't always get along with one an-

PEOPLE FROM PEOPLE . other. People sometimes murderother people, they steal each

other's propertyrand they try to take advan&ge of each other.

Even whole countries have a hard time. getting_along. Mil-

lions of people have .been killed and hurt in wars fought over
often.29,important national interests! A

For a long time.it's been known that people sbmetimes,
do cruel things to one another. The first laws made were
mostly to protect people from other people...An example of
an early set of laws with iiis putp6se is Hammurabi's Code.

This_ code of law was wri ten almok .4,0Q0 years ago. A few

rules from this code app ar in Figure. 6-2. Look them over
and notice that many Of them aim to keep one person from

86 CHAPTER 6 taking advantage of-another.
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Hammurabi's Code

If a fire has broken out in a man's house and
one who has come to put it out has taken any-

thatmaa.,41,011 caA info he sell:same_
fire.

If a woman, who is not living in the convent,
open a beer-shop or- enter a beet-shop for drink,
that woman shall be put to death.

If a son has struck his father, his hands shall
be cut off.

If a patrician has knocked out the tooth of a
plebeian, he shall pay one third of a mina of
silver.

If a surgeon has operated on a nobleman for
an eye injury and has made the noblemari lose
his eye, the surgeon's hands shall be cut off.

.1 4
_}

Figure 6-2

AS you can see, in Hammurabi's time, punishments tended
tO be on the hard side. But as you can guess, no matter how
hard the punishment, some people still chose to break the
law.

In any listing of laws, some laws are more important than LAWS, RULES,

othem. Two men are 'standing on the sidewalk. 'One, man CODES, AND NO-NOS

01steps out into the st t and crosses against the traffic light.
The other man goe into a bark and robs it. Both have
broken laws, but one is a criminal and the other is not.

And, of course, laws change with time. The Pilgrims passed
a law that made it a. crime to have a fire in the fireplace

between the hours of 9 P.4M. and 5 A. M. Even today, at cer-
tain times and in certain places, it is against the law to .be
out alone in the street at night.

100
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Most p ateople agree th we1111 st have laws to protect people
I tom other people. Hut makint, such laws is not easy. The
main trouble is that it is hard to predict what will happen
when people do what seem to he innocent things. For cx-

4 ample, some people led that society soon will suffer because
too many children arc being born If this is true, then people
who ten years ago had a lot of children were actually harm-
ing society. Yet there certainly was no thought then of pass-
ing_a law against having children. .

'Passing moral laws is even harder than passing laws to
pibtect people from people. First, people don't always agree
CM what is good and what-is-blar17-kfurir-a-faw-aimetrat
keeping people from doing,something considered to be mor-
ally bad has 'been called unfair sooner or later.. Secondly,
it is very hard to make moral laws work. Making something
illegal doesn't always stop people from doing it if they don't
feel _that the thing itself is bad.

PROBLEM BREAK 6-2

In this problem break, your prrobleM is to survey opinion
regarding what movies young people should or should not
see. To make the survey, you will ask several types of people
these questions:

1. What types of movies (if any) should young people be
barred from seeing?

2. Why did You answer question 1 as you did?

You are to ask these questions of as many people as pos-
sible and carefully .note khe answers you get. Try to include
several kinds of people -in your survey. Some examples of
people who might give interestihg answers are these: Young
people, including your classmates; teachers; ministers,
priests, Phbbis; theater owners dpctors; partnts.

In your Record Book, keep kack of people's responses to
. your questions. With each set f answers, record sex, age

lexel, and occupation of the pe on interviewed.
When youjiave interviewed t least 25 people (get more

if you can), y to summarize the responses in a table. Then
describe i writing what you have discovered about how
different types of people feel about movies and young people.
Finally, state what your survey suggests about-what rules

88 CHAPTER 6 - should be made as to what movies yowls, people should see.
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One last problem with passing laws is that this can atle(t
people's jobs. I.1sually a lot of people cam then living by
making or selling whatever it is that will be outlawed People
who make a prodlict and those who distribute or advertise
it can be thiown out of work it that pioduct is outlawed.

'television commeicials for the cigarette industry arc a good
example of this kind of problem.

M aking -and .selhog gar-et 4.e-?- 14.a.;.-kleo.ane. a .via y big. bu.t.7

ness. Millions of people earn all or Nrt of then living from

cigarettes. Farmers.who grow tobacco and people who buy
the farmer's tobacco and sell it to cigaietie compames4ould
be out of work if cigaiettes were outlawed. So wouki the
people who work for cigarette companies, the uuck drivers
who move cigarettes around the country. and the store own-

ers who sell cigarettes.
Even state and local governments would suffer if a law

were passed against making or selling cigarettes. All the tax

money that is now collected from the sale of cigatettes Would

be lost. Governments.would have to tind other ways to tuyn
up money to keep schools open, build roads, and maintain

parks.
As you can now see, deciding what laws to pass is a very

complicated business. Before a:lawmaker passes a law, he

must decide whether the gains, from the law .are likely to

be greater than the losses it would-pmduce. Laws can benefit'
society, b4.they can also lead to,reduced freedom for people
and.to real economic problems as.well.

D6-3. Do you think that all our lawmakers should be law-
yers? Explain why or 7ty not.

ECONOMIC EFFECTS
OF LAWS

The history of laws against drinkingalcohol shows the prob-
lems that laws can lead to.

About 125 years ago, a law was passed in Maine that made
selling or Making alcoholic drinks illegal. This law was sug-

' gested by grouris who felt that drinking alcohol was morally

wrong. They pointed out the way .men's lives can be ruined

by liquor.

41*- 4 102

DRINKING LAWS
A CASE IN POINT
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Soon several other states followed Maine's lead. They, too,
passed laws against using or selling liq uoi . But soon liquor
manufacturers in states without such laws began to complain
about those states who had them. 'their main point was that
the United States Constitution vopn't let a state .keep its citi-
zens from buying liquor made outside of that state.

In 1890 the Supreme Collit ruled that 'the liquor manufac-
turers were right. Because of the Supreme Court ruling, most
state laws against the sale of liquor were dropped by 1918.

Those against selling liquor kept tiying to make it illegal..
As a result of World War I. these people7s-requests were- -
partly met. In 1919, Congress passed a law against using fruits
and grains to make alcoholic drinks until the war ended.
Using fruits and grains for this purpose was felt to .be a
waste of food needed for war purposes. Big the ban was
not lifted at the end of the war because a new amendment
to the United States Constitution (the 18th) made thesmaking
or selling of alcoholic drinks illegal everywhere.

Before the 18th Amendment became law, Many people
had to approve it. First, ress had to agree to ask the
states -to approve the amCerinent. Second, at least three
fourths of all the states had to approve ,the amendment.
Finally, Congress had to agree to actually make the amend-
ment law. These approvals were all gotten, and although
President Wilson objected, prohibOon became the law in.
1920.

The) te years After prohibition became law were very
tough for state and local governments and for the national
government. The trouble was that many people refused to
stop using alcohol-even though. this was now against tho law.
Law officers just, couldn't stop the demand for alcohol.
Gangsters and other unsavory characters soon ptinto the
liquor business.

Complaints about the prohibition law grew quite loud..
Police claimed they didn't have enough ,people to enforce
the law. Health officiaN found that people were getting sick
and even dying from drinking liquor made in bathtubs,
mountain stills, and the like. Cities and states complained
that they couldn't.operate without the tax,:liteacy they used
to get from the sale of liquor. Local citizen complained
because liquor was hard to get and very expensive. Liquor
manufacturers complained that their businesses had been
completely ruined.
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In 1930, Congress and the states undid what the prohibition

amendment had done. They passed the 2 1st Amendment to

the Pnited States Constitution. This, did away with the 18th

Amendment and returned the law to where it was before

1919. The change was objected to both by some chbrches

and by many gangsters.
- The argument over whether liquor should be made illegal

continues today. In sonie states and in sonic towns, liquor

is still illegal, but the number of such laws is growing smaller

every day.

06-4. Suppose a friend gave you nine arguments in favor

of something. You can think of only one or two arguments
against it. Should you accept his position? In your Record

Book, state why or why not.

:today most states have laws against using or even carrying

drugs li marijuana, heroin, and LSD. These laws are sup-

pose o
e
protect society and to protect people from ruining

own lives. But some people claim that the laws are
unfair because there is not enough proof that drugs really

harm people or society. Others want the laws dropped be-

cause people will use drugs no matter what the law says.

These people claim that the drug laws only make people feel

guilty and put the selling of drugs into the hands of criminals,

so that it cannot be controlled properly. Let's take a look

at these arguments.
First, as you now know, not all drugs have the same effect

Much evidence suggests that hard drugs, like herok, can

- harm people and society. Because these drugs can lead to

physical dependence, using them can dominate a perw's
life. A person driven by the need for drugs often loses hiS

ability to think of anything else. Such a person often can't

hold a job or even keep himself healthy.
Those who become physically dependent upon hard drugs

often do harm to society, too. Drug addicts often turn to
crime to get enough money to buy the drugs they need. Police

claim that most of the crime in large cities is associated with
,

drug addiction.
,

The claim that drugs can harm people and society is prob-

ably accurate for hard drugs like heroin. Most people agree

.. that we need laws against the use of these drugs.

.1 f..1. r P. ,Itylrc! iis
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Before going on, do Self-Evaluation 6 In your Record Book.
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The situation with respect to marijuana and LSI) is less
clear. As 14.1 learned in Chapter 5, we leally don't know
verV\ much about the effect of these drugs. A lot of Mudies
are b ing made to find out how these chemicals affect people.
.Until hose studies are complete, the argument over whether
or not here should be laws against the use of marijuana and
LSD 11 continue. Today, the case against LSD seems to
be gro ng stronger while the one against marijuana seems
to be w kening.

.M_yç tii. think abtiut marijuana and LSD, keep 4n mind
that-tile evideneek for using these drugs leist- as '''''''''
,as the evidence against their use. Perhaps the best way to
sum up the situation is-to say that these drugs may or may
not be harmful. Although some authorities are still uncertain
about the effects of drugs, almost all of them agree that using
any drug purely for enjoyment is a very risky business.

SUMMARY Well, there you have it. You now know in general what is
known about the effects of certain inputs on the body. In
some cases the evidence suggests a bleak picture. Overeating,
smoking cigarettes, using alcohol in large amounts, and tak-

\-- 1) drugs may very well be the most important one you will ever

ing drugs like heroin are dangerous things to do. The risks
associated with using marijuana or fairly small amounts of
alcohol seem to be less great but are still there.

Whether effective laws against the use of some inputs to
the body can or should be passed is a tough question that
is now being studied. In the meantime, however, your deci-
sion as to whether you will smoke, drink, overeat, or use

make.
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Excursions

_

Ds) you like to take trips, to try sometbing di1téreirt , to see
new things? Excursions can give you the chance. In many
ways they resemble chapters. But chapters carry, the main
story line. Excursions are side trips. They may help you to
go further, they may help you go into difkrent material, or
they may just be of interest to you. And some excursions are
provided to help you understand difficult ideas.

Whatever way you get there, after you finish an excursion,
you should return to your place in the text material and con-
tinue with your work. These short trips can be interesting
and different.
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Big C and Little c Excursion 1-1

4 /
n /

In this unit the term calories is used a lot. If v6u don't know
what calories are, this excursion will help

/h
ou to find out.

Long ago, people thought that heat w' a massless sub-
stance that flowed from one object to a other: They called
this mysterious fluid caloric. Later, how ver,.this model was
dropped for one that considered heat tV be a form of energy.

Eventually, scientists found .that thky could measure the
amount of heat that went in to water. All they had to do

, was multiply the mass of the water 1?)/ the number of degrees
the temperature went up. When they named the unit for
measuring heat, they used the term calorie.

to

Answers to Checkup
on page 12.

1. Heat
2. 1.000.
3. 1C
4. 100
Do this excursion If you got
the wrong answer to any ques-
tion. .

Today a calorie is defined as the amount of heat it takes
to raise the temperature of one gram of .water one degree
Celsius. Here then is an operational definition for heat:

Amount of heat gained or lost (in.calories)
Mass of water (in grams) x changein temperature (°C)

Stated in another way:

calories =. prams qf water x change in teinperature (°C)

108
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When some substances/burn, they give off a lot of heat.
Others give off less Jleat. In this excursion you will measure
how much heat various materials produce. To do this, you
first need to build a calorimeter. You will need a partner
and these materials:

1 alcohol burner and stand
1 beaker, 50 ml or larger

49 ml tap water (This is 40 grams.)
I wired can (See Figure 1.)
1 thermometer
1 potholder (or tongs)
1 paper towel
8 straight pins

15 mini-marshmallows
3 nuts (peanuts if possible)

ACTIVITY 1. Remove the bottom wires from the can. Then
thread 3 marshmallows on one wire and 2 on the other. Push

all the marshmallows as 'close together a& you can.
,

ACTIVITY 2. Put the marshmallow wires back on the can as

shown.

ACTIVITY 3. Pour 40 ml (this is 40 grams) of water .Into a

beaker. Record the temperature of the water In Table 1 In your

Record Book.

4

ACTIVITY 4. Read carefully before &Sing thisl B. sure to use

a potholder qk tongs to hold can. Don't pick it up with your

hands. Hold the can over an alcohol flame until all the marsh-
mallows are burning. Using tongs, quickly set the can on the

,

0 9
4 .. r.r., ,

t
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heating stand away from the burner. Instantly place the beaker
91 water onto the wire basket in the top of the can. Leave

It there until.the marshmallows burn out.

ACTIVITY 5. After the marshmallows stop burning, measure
the new temperature of the water (°C). Record under Final
Temperature in Table 1.

Repeat the marshmallow activities two more times. Then
find out what the average gain in the water temperature is.
Use 40 ml of fresh tap water for each trial.

Next, for comparison, let's measure how much burning
nuts can raise the temperature of water. To do thig, you will
need the, same equipment that is listed on page 96.

ACTIVITY 6. Push two straight pins Into each nut as shown.
Balance one nut across the bottom wires.as shown.- Repeat
Activities 3 through 5. When you are all done, clean the wires,
can, and stand. Record the data in Table 2.

MARSHMALLOWS

Trial
No.

No. of Mini-
marshmallows

Mass of
Water

(grams)

Starting
Temp.
(°C)

Final
Temp.
(°C)

Change in
Temp.
(°C)

,

. I 5 .
,

2 5 40

.
.

3 5 40
,

'

Table 1

4

.
Average Tem-

perature Change ii

. .4.1 ..:14,46. Yu,* eta re

flo

.)
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N No of Mit.

NtIFS

Mav. of
Wair

frfanil

. 40

2 1 40

, 3 1 40

!rablio 2
,...:7,4

Average Icm-
pet aturc Chango

n 1. Was all the heat pr9duced by burning the nut or the
marshmallqws used to raise the temperature of the 'water?

02. Use the formula given on page 95 to find out how many
calories of heat were passed to the water during the burning
of 5 marshmallows; of I nut. (Use the- average change
temperature for your calculations.)

03. Let's check to be sure, you answered the last question
ccorrectly. See if your calculations _were done like this:

mass x change in temperature = calories

Marshmallows- grams of water _ calories
Nut grams of water x = calories

. .

By now you should know that a calorie is the amount of
heat it takes to raise the temperature of 1 g (1 ml) of water
1Q-C: This kind of calorie is often called a simple calorie
(spelled with a small c). But when people talk about the
calories tin food, they are talking about 1,000 simple calories
(onc kilcalorie). For simplicity, a kilocalorie is usually called
a Calorie (spelled with a capital C). Thus, 1,000 calories
equals one Calorie.

0 4. 4-low r4ny Calories arc equal to 4,200 calories?

05. How many Calories would it take to raise the tempera-
ture of 1,000 grams (I liter) of water 1°C.

%%AP' q`i
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Cougting Calories

d

F\xcursion 1-2

The number of Calories in different foods varies greatly. One
reason for this has to do with wbich one of three chemical
classes the food belongs to. ble 1 shcoisOe number of
Calories in equal amounts of these lfreer ctasSo.

ft
Class

of rood
Caloties

per Gram

Carbohydrate 4

Protein 4

Fat 9

Tablt 1

.4

CM If you wanted the most Calories, bite for bite, which
class of food would you eat?

02. Stippose you wanted to avoid Calories. Which type of
food would you cut down on?r.

112
99
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100 EXCURSION 1-2

1

Table 2 will help you find out how many Calories are in
the food you eat. But remembtr (wi) points as you use the
table.

I. The number of Cahmes on the chart will not always
he the exact number of Calories you get. What food

-does for you dependssin part on the way it is cooked. e
Also, everyone's body uses food a little differently.

2. There is much more to proper eating than just counting
Calories-. Such things as vitamins and minerals are as
important to good health as energy (Calories).

Table 2 is for use in Problem Break 1-1 and the activities
on pages 1-20 of Chapter I. Keep in mind that the figures
in the table are only approximate. If you need Calorie figures
for foods not listed, consult other tables. Your teacher can
help you find such tables.

a.
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F ood . Measure Calories

Bever ages
Apple juice cup 120

Coffee, black cup 0

Cocoa cu p 234

Cola drinks glass 105

Cream (heavy) tbsp 50

' Milk, choc. cup .185

Milk, skim glass 90

Milk, whole glass 165

Milk shake glass 340

Orange juice ..I cup 105

Tea . cup 0 .

.Tomato.juice cup 50

'.... /
Cakes. Pies. ere. .

Angelflood cake 2" wedge I 10

Brownies 1 piece 100

Chocolate layer
cake, tlidge frost. I slice ' 350

Cookies 1 large 120

Cupcake. iced I wed. 185

Doughnut, cake I med. 135

Doughnut, jelly . 1
185

Pie, apple . 4" w dge .
335

Pie, pecan 3" dge 'et 570
,

Main Dishes
a

. .

Baked beans-pork i cup 240

Chicken pie 41" dialh. 535

Hamburger & bun. 1 med. 315

Hot dog & bun I meil. 2'70

Macaroni & cheese i cup 350

. Piva, serving I med. 185

Rice, boiled i cup 100

Soup, creamed . I cup 135

.Soup, navy bean 1 cup 170

Spaghetti i cup 260

Stew (meat-veg.) 1 cup Z52

Breads, etc.
Biscuit 1 (2") 60-85

Cornbread 1 slice 100

Crackers, saltine 2 med. 35

French toast .

(no syrup) I slice
.

140

Melba toast 1 slice 20

Main 1 (2") 100-145

Pancake (no syrup) 1 (4") 60

.4

\.
Table. 2

I- ood

_
Rica-suit' ( .11%,111'N

Raisin
.
1 slice (iS

Rolls, sweet 1 rued 135

Rye 1 slice 57

Waffle (no syrup) i (4" ski ) 120

White 1 slice 64

Whole wheat 1 slice 55

Cereals
Bran flakes 1 cup 117

Cooked certals 1 cup 165

Corn Flakes 1 cup 96

G rape N uts 1 thsp. 28
..

Puffed Rice I cup 55

Rice Kinspies 1 cup 133

and Nuts -
-

(Fniits
Almonds I cup 850

Apple 1 med. 75

Applesauce 1 cup 184

Apricot I large. 18

Avocado 1 med. 360

Banana 1 large 119

Berries ' 1 cup 75

Cantaloupe i med. 60

Cranberry Sauce A cup 225

Dates, dried 3-4 dates
.

115

Fruit cocktail . A cup 60

Grapefruit A 60
.

Grapes .sm. bunch 55

Orange i --
60

Peach I med. 35

anuts (roasted) 1 cup 805

P r 1 ined. 50

\P ns 1 cup 750

.lum 1 med. 35

Prunes, dried 4 large 115

Raisins - i cup 115

Strawberries . 1 cup 55

Walnuts I cup 655

Watermelon 1 slice 45

Dairy Foods
Butter I tbsp, 100

Cheese 1" cultic 110

Cheese, cottage 2 tbsp 30

Ice cream, vanilla i cup 145 _

Sherbert i cup 130

1

114\.
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I ood I 1 c-astir('

. _
filor les

Meat, I Alt. l'00111
Bat on 2 slice 100

Beef, roast 1 slice 75

L.ggs 1 med. RU

Fish 3 oz. 13s

11-ishsticks 3 07 170

lankfutter Med. 155

I lam (lean) 2 07 125

oe hiash 3 os 120

Lamb I Chop 140

1.1ver 3 or 195

Luncheon meat 2 slices 161f.*1

Pork I chop 250

Sausage I link 90

Steak 3 oz 250

Tuna, canned cup 11

Candy
Candy bar, avg. 1 sm. 130

Candy, hard 1

Caramel 1 50

Fudge, plain 1" sq. 1'15

Marshmallows 1 25

Mints or patties "' 1 40

Miscellaneous
Catsup I tbsp
Gravy
lam. syrup., honey

'2 tbsp
1 tbsp

kilo cup 50

Peanut buyer 2 tbsp .190

Potatti chlPs 10 meB. 115

Popcorn,
lightly buttered

Sugar
3 cup
1 tsp

35
16

Vinegar 1 tt 0

. .

Table 2, (Contlkued)

I ,,od tsicasme Calo-ics

I eyeritHe% .

A spiii agus 6 speats 21

Canots. cooked' A cup 20

(.artot. task I sill to med. 75

( ',toot-raisin sal 3 tbsp 4 ISO

('clet) 2 stu stalks S

Coleslaw i cup 60

Com i cup 85

Coln ott the cob I eat- 84

Grcen beans
(item leafy veg.

3 cup ri cup
IS

20 (
lettuoe (head) 1 med. 15

1 ima beaps i cup 90

Peas i cup 60

Pickle, dill I large 15

Pickle. sweet 1 22

Potatoes,
French fried 6 pieces 90

Mashed 3 cup 65

Salad i cup . 185 .
,

Sweet i cup . 85

White, baked 1 med. 80

kadish - I 1

Squash i cup , 65

Tomato 1 sm. to med. 25

Salad Dressings .

French 1 tbsp 60

Italian , 1 tbsp .85

Mayonnaise 1 tbsp 110

Russian
I-I tbsp .

100
,

Roquefort 1 tbsp 100

Thousand Island 1 tbsp 50
1

.

..
,

..

4

1

4
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Activities and
Calories

Excursion 1-3

This excursion will show you how to find Out how many

Calories of energy you use up every day. To do the excursion,

you need a complete record ofeverything that you did during

a day. You probably collected such a record as a result of

the suggestion made i)n page 3. You need that record and

this excursion to do Problem Break 1-3 on page 19.

Translating the amount of time you spent doing certain

things into the number of Calories used is easy. Here's how

you do it.

1. First, roun:- d to the nearest half hour the amount of time

you spent. Zero to 30 mMutes should be listed as 0.5
hour, 31 to 60 minutes as I hour, 61 to 89 minutes

as 1.5 hours, and so forth. Record these new numbers

in Table I in your Record Book. Also record your
weight in pounds in the table.

2. Make sure the activity timeadds up to 24 hours. If you

have too much time li-ted, cut some half hours of quiet

activity. If you are sh t, add tiMe to your Sitting quietly

row. .. .

3. For each activity, multiply the time in hours times the

Calories used per pound times your weight in pounds.

This will give you the amount of energy (Calories) you

used up on each activity. Record this inforirnation under

the Calories Used column. .

4. Add up the total number of Calories used in all activi-

. ties. Record this as the Total Calories Used per Day.'

5. Record the total energy used per day in the Output
i column of Table 1-4 in your Itecord Book.

I

116
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Activity
IttMlitiCd I &Inc

(in houis)

Calories used
(pci pound ol bod.

weirht per hr)
Body Weight
(in pounds)

1

1

1

Calories Uscd

BitAcling.((ast) . 3.4
t

Bicycling (slow) . -
.

II .

Dishwtshing .
0.5

Drming and undressing 0.3

Eating , 0.2 ,

Playing Ping-Pong 2.0

Running , 3.3 .
L

"Sitting quietly 0.2
,

Sieeping
.,,

0.2

Standing
,

0.2

Studying o-r writing 0.2

Swimming
.

3.6
.

Tennis 3.0
.

Typewriting rapidly 0.5 . -1

Violiu playing
a

0.3
.

. ,

Volleyball
1/

2.5

.

,

Walking 0,9
i

Work, heavy 2.6 i

Work, light 1.0

_

Total Calories Used per Day ,.

Table 1

104 EXCURSION 1-3
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How Do You ,/ Excursion 1-4
Measure Up?

This excursion will help you find out if you are heavier or
lighter than doctors think you should. be. To do it, you need
a few facts about yourself.

I are you (in infhes)?
much do you weigh?

3. How old arc you?

Are you sure, of your height and weight? If-you have any
doubts, try to get permission to check them on the school's
height and weight scales.

Compare your weight with the average weight shown in
Table 1 for other students of your heights age, and sex. If
you are within about 10 percent, you are not over- or under-
weight. You may be/even farther from the average if your
bones are especially heavy or light. So the figures should not
necessarily worry you. But if you vary a lot from the norm,
you ought to see a docr. He can tell you if you are seriously
overweight or underweight and what to do about it

118
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AV1- RA(,1 WI IGHIS 1-0it BaCr'S AND GI ts

Height
(irichp)

Age 11
nov% `Gill.

Age 14
i Girk

Age 15
Box-, Girl..

Age 16
litr,% ( ;ilk

Agl," 11

Boy\ ( ilik

k

Age 18
11()%-. Girk

Height
(Inches)

52 64 52

53 68 71
, 53

54 71 73 , 72 s 54

55 74 7 74 78 ,
55

56 78 81 .. 78 83 SO r 56

57 82 84 83 88 83 92 57

58 85 88 86 93 8.7 96 101 58

59 89 92 90 96 90 100 90 103 104 59

60 93 97 'i 94 101 95 105 96 108 109 111 60

61 97 101 49 105 1(X) 108 103 112 106 113 116 61

62 102 106 103 109 104 1 1 3 107 1 1 5 I I I 117 116 118 62

63 107 110 108 112 110 116 113 117 118 119 123 120 x 63

64 I I I 115 113 117 115 119 117 120 121 122 126 123 64

65 117 120 118 121 120 122 122 123 127 125 13) 126 65

66 119 124 1221 124 125 125 128 128 132 129 136 130 66

67 124 128 128 130 130 131 134 133 136 133 139 135 67

.68 131 134 133 134 135 137 136 141 138 143 138 68

69 A. 137 135 139 .137 143 138 146 140 149 142
/

69

70 143 136 144 138 145 140 148 142 151 144 70

71 148 138 150 140 151 142 152 144 154 154 71

72 153 155 156 158 72

73 157 160 4 162 164 q3

74 160 164 168, 170 74

sarAZA.A4 Aa ,....4..11-4,LAAtlardialg.1airiobuitaitaar.2.4sAdeAvald
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How Are You
Organized?

.1maksAgAg,w4im

Excursion 2-1

Take,pa look at/the creatures drawn in Figure 1. They look
like Komething from a science-fiction movie, don't they? You
may be surprised, however, to learn that these beasts are so
small you can only see them with a microscope. Even though
they are small, the paramecium and the amoeba can do
many of the things that you can do. Tlkat's how we know
they are alive.

Paramecium

Figure 1

But there is an important difference betwecn you and
animals like the paramecium. The paramecium has only one
cell. But you are made of billions of cells. In this excursion
you will learn what cells are and how the cells in your body
seem to work together. What you do first depends ,upon
whether you have a microscope available. If you have one,
you should do the activity that follows. If you haven't, skip
over to page 111 and begin there.

Amoeba

120
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Cover slide

lb look at some cells
things:

1 microscope
1 toothpick (flat type)
1 microscope slide
1 épver,slip
1 medicine dropper
1 pair of tweezers
Iodine (optionaI)

from your body, you need these

Air bubble

Watch out for Bubbles!

Magnified microscopic
view

los EXCURSION 2-1

ACTIVITY 1. With the broad end of a flat toothpick, gently
scrape the Inside of your cheek. Spread the material from your
cheek onto the center of the microscope slide. Add a little

N.. water (or Iodine, see below) and put the cover sllp on is
) shown. Look at the slide through the microscope.

Caution If you've neveriused a microscope before, check with
your teacher 'before going ahead Microscopes cost a lot of
money and can be ruined if you don't use them correctly.

If you color 'cells, you can often see the parts of them
better. You can do this by putting a little iodine on them.
If iodine is available, use a drop of it in place of water. Or,
better still, follow the directions given in Activity 2 to stain
the slide you've already made.

01. Sketch in your Record Book what you see through the
microscope.

-Ask your teacher for reference material that will help you
interpret what you've seen.,
ACTIVITY 2. Place a -drop of Iodine on one edge of th cover
slip, and ft *Mill piece of paper towel on the opposite edge.
The towel will draw the iodine across the collo.

For comparison, you may also want to look at some cells
from other living things. The cells of the common onion are

among the easiest to study. jed9

-,*

*
1 21
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ACTIVITY 3. Cut an onion in half as shown. Then, using
tweezers, pull off a small piece of the thin, transparent mate-

rial from the inside of the outer layer.
Place the onion sample in a drop of water in the center

of the microscope slide. Follow directions in Activities 1 and

2.

-02. Which are larger, the individual cells from the onion
or from your cheek?

03. In what ways are the cells of your cheek like those from
the onion?

If there is a pond nearby, you may want to collect some
water and search for little creatures like thcIse shown in
Figure 1. All you have to do is put a little dried grass or
leaves in an uncovered jar of pond watex and wait a week
or so. If the water isn't polluted, it will be teeming with tiny
creatures like the ones shown in Figure 2.

2.

7
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I %ciN hvinv thin)! is matic I imc Rul cell%

are obviously not all alike. What the cell looks like and its
slle depend upon what the cell does. Because cells do differ-
ent things, they do not look alike or necessarily have the
same parts.

In single-celled creatures, one cell has to do everything.
In many-celled creatures, like you, a lot of cells often work
together. When this happens, the cells that do the same job
are called 1 issues. Tissues, then, arc similar cells that work
together to do some special job.

What jobs do tissues do? To answer that question, let's
_

compare the body of a many-celled creature to a factory that
manufactures a lot of things. Table 1 makes-such a com-
parison.

.., 4 4,4 4. .4 ...44.4. nrit 4440.,.',4-,^7,74.,- 4 .4 - -41: ..... ',4- 11, ,r1
..

. rv"- .4" "

Jobs Done in the Facto .

Tissues That Do Si Milar Jobs
in the Body

1.4erotection. Fence around factory that lets
needed materials in and out but keeps 'bur-
glars out.

I. Epithelial Tissue. These cells "fence" the body
and line cavities like the lungs and stomach.

,

2.,,Supporting Parts. The factory is built strongly
with girders, beams, and trusses.

2. .Connective Tissue These tissucs support and
hold together the pails of the body. Included

,are bones. cartilage, ligaments, tendons.

3. Machines. Machines do the work of a factory.
Some macbines work automatically under

- computer clintrol, and others miist be run by
people. - .

3. Muscle Tissue. Muscles move different parts
of the body. Muscles like the Ones in the heart
work automatically. Others, like those in our
arms and legs, work only when we want them

._
to. .

,

i

4. Management and Control. lExecutives manage
factories; they communicate with the workers .,.
throughletters, telephones, etc. Management

to comainicate witb people inside ahd
outside the factory. ,-.

i

4. Nerve Tissue. The main control center of the
body is the brain.. Organs like the eye and the
ear let the brain know what is happening in-.,

_ side and ()amide the body. Messages between
thc brain and other parts of the body are
carried by. =VC liS.SLIC.

5. Expansion and 'Continuation. Many factories
keep training nety people to take the place of
those who resign or retire.

.

5. All tissues except nerve.tissue are continuously
being replaced by newer cells.

. 4 _.

4-5,. 0" .;
1
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Organs

Organs are the next level of body organiLation above cells
and tissues. When several tissues work together to do a nec-
essary job, the structure they make is called an organ.

Many of the familiar parts of the body are organsthe
stomach, brain, heart, lungs, etc. Some of these organs are
made up mostly of one kind of tissue. For example, the heart
is mainly muscle tissue and the brain is mainly nerve tissue.
But other organs are combinations of a lot of different kinds

of tissues.

04. What kinds of tissues make up the eye? the stomach?
the skin? (Check your answers at the end (*this excursion.)

05. List as many more examples of organs as you can think

of.

Systems

Just as cells combine to form tissues and tissues combine
to form organs, organs combine to form organ systems. Many
sets of organs work together in the body to do important
jobs. INvo of the important human organ systems are shown

in Figure 3.

Respirat ry System. Digestive System

Figure 3 1

EXCURSION 2-1 111



.112 EXCURSION 2-1

L 16. Look at the two oigan systems shown in Figure 3. You
are to list the names ol the organs that inakc up each. (Use
your Record Book tiw recording and use any ieference mate-
rial that will help you.)

Together, your .organ systems carry out all the funcpons.
of. your body. Each system does something special. Yet each
system works in cooperation with every other system.

PROBLEM BREAK 1

How do thc organ systems cooperate? This problem break
will give you a chance to think through the answer. Use any
reference yiaterial s you can find to answer the following
questions. ecord answers in your Record Rook.

I. In wha ay o the digestive and circulatory systems
work -toge

2. In what w the muscular system and the skeletal
system work together? i

3. In what ways does the nervous system work together
with the circulatory and respiratory systems?

You've apw seen that your body is organized into several
levels. The basic units are thescells. Cells that work together
to do some important job are tissues. Tissues working to-
gether often form organs, and several organs may cooperate
in au organ system.

Answers to question 4:

Tissues in
the Eye

*1, 2, 3, 4

*Numbers refer to Table 1.

Tissues in
the Stomach

1, 2, 3, 4

TisAues in
the Skin'
1, 3c,4

r15
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Ask Me the Excursion 2-2
Right. Question

To get a good answer, you have to ask a good question. To
get the best answer, you have to ask the best question. How
do you ask good questions? That's what this excursion will
help you do.

Many scientists gain their data by asking people questions.
They do this in two ways: through an interview or through
a questionnaire. Asking questions of people face-to-facc is
an interview. Asking questions on paper and hlving the
person write his answers.is using a questionnaire."the next
two sections will show you the-advantages and disadvantages
of the two methods.

The Interview

Usually, an interviewer talks with one person at a time.
This means that he has to talk to a lot of people to get much
information. If time is short, the interview may not be the
better of the two methods to use.

But there are sonie real advantages to interviews. Some
of the strengths of an interview are listed below.

Some advantages of intervi1ews:

1. Sometimes people will talk more than they will write.
2. Movements, looks, or tone of voice may give other clues

about what people really think.
3. In an interview, you can ask the person to make a point

clear or to give more information:Better clata can often
be gotten in this way.

You've often seen the value of controlling variables. This

is just as important in conducting interviews as it is in doing
experiments. If the results of several interviews are to be
compared, all intervieWs must be as much alilNas possible.

126
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1 11 What %tep% ould vou lake lw %we !hat inteiviews
with two people arc alike?

If you try to interview people. you will have to make a -
lot of decisions. One of those is whether you should read
prepared questions oi memorize the questions and not usc
notes.

E12. What are the advantages and disadvantages of reading
and of memorizing?

You will also have to decide whether to take notes during
the interview or to try to remember what went on. Some
people like to know that what they say is important enough
to Ize written down. Others may become rattled if they see
you taking notes, and they may not answer completely. It
also takes time to make notes, and this could make the
interview too long.

The questionnaire

The written questionnaire is another way to get data from
people. Questionnaires can quickly reach many more people
than an investigator could visit in person. For this reason,
they are often used to save time. But questionnaires can be
pretty dull. People often refuse to fill out questionnaires, and
often give only partial answers.

An example of a questionnaire is shown in Figure 1. Study
the questions and the form carefully. Of course, you may
want to ask very different questions and use a different way
for subjects to answer. Note that this questionnaire aims at
gathering facts -about smoking. It does not try to find out
how people feel about smoking.

0
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r
Smoking Experience Questionnaire Date .

Name Age . Sex

City CoA State

Please draw a line from the age you started smoking

to your present age or to the age you stopped smoking-

Vary the height of your line according to how many

packs of cigarettes you smoked per day.

3

2

1

0
10. 15 20 25

Years of Age

At what age did you begin smoking cigarettes?-._
'How m iy packages do you now smoke per day?

How ion a cigart4tcl butt do you usually leave?

eig. .. otcig. of cig. of cig.

At what age did you quit smoking cigNitettes (if you

Cigarette smoking

rol

30 35

have)?

30

z
2Q

e

g 1 0

Pipe or cigar smoking (show which by circling one)

4%

e 15 20 25 30 35 40 4:

Years of Age

At What age did you- begin smoking a pipe or cigar9

14 How many cigars or pipefills do you now smoke per day?

How much do you now inhale?
Not at all _ Slightly Moderately _ Deeply

At wifat 'age did you quit gthoking a pipe or cigar (if

you have)9
If you have smoked only once in a while, please check

here

128
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Figure 2

116 _ EXCURSION 2-2
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o learn how a person feels about something, a ditierent
type of question is needed. Sonie examples are shown in
Figure 2,

r
`f

Show hOw you feel about the following statements.
Check t ti e box that best describes your fcehng about
each of t c five statements.

A. Smoking
costs more
thin the
pleasure
is worth.

Neither
Strongly Mildly agree nor Mildly Strongly

agree agtcc disagree disagree disagree

B. When I have
children, I
hope that C3

they never
-smoke.

C. There is
nothing
wrong with
smoking.

D. Smoking
is a dirty
habit.

E. There is
nothing
wrong with
sm)aking as
long as a
person
doesn't
smoke too
much.

0

0

0

0

0

0

0

0

0

0 0

t'r= tc' IVAN. '1 41
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Some rules to keep in mind as you make up and use a

questionnaire are the following.

Ground rules fOr making and using queslionnaires

I. Make the questionnaire as short as you can but long
enough to get what you need to know.

2. Include a statement telling the subject what the study

is trying to find out.
3. Give full and clear directions as to how the questions

arc to bc answered.
4. Make it possible for the subject to answer quickly by

circling o checking his choice. (But you may also want

to make it possible for him to give a long answer if

he wants to.)
5. Use such simple and clear language that the words or

the ideas cannot be misunderstood.
6. Arrangc the questions in a logical order.
7. Never show what kind of answer you would prefer. (If

you do, the person may give you the answer he thinks

you want instead of reporting his own ideas.)

8. Make sure that the people who fill put the questionnaire

are from the group you want to study. If you want to

study teen-agers, don't send your questionnaire to busi-

nessmen.

You will also have to decide such things as how you are
going to spread and collect the questionnaires and what you

are to do about questionnaires that are not returned.

03. What arc some of_ the possible advantages and disad-

vantages of not forcing people to put their names on ques-

tionnaires?

More than the facts

Most questionnaires or interviews contain both questions

that. ask for facts and questions that ask for opinions. The

facts, might be such things as a mien's name, age, sex, and

oceupation. Opinions are beliefs or feelings a person has.

One of the hardest things to avoidin writing good ques-

be lions .is vag6 terms like often, mW3, usually, goo4 poor,

seldom. ,Every wofd in a question should have the same
meaning o .you .al,d to . thc person you are studying. This EXCURSION,?-2 117
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Figure 3
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means that you may have to define the terms you use. We
s,vest Ow you use oiwiatioual detuuttous to akoid as much
confusion as possible.

One of the best w-ays to find out if youi questions are good
is to try them out on somebody before you do your study.
Remember that in an interview you can make wur meaning
clear: in a questionnaire, you won't be there to help
straighten out meanings.

On your questionnaire you will also have to decide how
many choiges to give the subject. Some examples of two-,
three-, four-, and five-choice possibilities are shown iNrigurc
3 below. Another well-designed five-choice example was
given in Figure 2.

TV.,;,,-Prw7yeevo;24,rtl mi"vT?\--1".1/44"947S-

4. 14

Two-Choice Answer
i: Yes No

Is.', . 0
..--

True

0
False

0 0
).)

'Male Female
H 0

Three-Choice Answer

Yes '1Viaybe No
0

Always Sometimes Never

For Depends Against
0

t Four-Choice Answer ,
- , -

Always Usually Do Usually Don't Never ..
,., ) ..0 0 3 0 -,

Serious Moderate Occasional No
Problem Problem Problem Problem ,

0 0 0

118 EXCUR6ON 2-2
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Raw and cooked data

You are not finished when you have completed your in-

terviews or added up the replies to your questionnaire. At

that point, ail you have is raw data. You must still interpret

those data.
How you interpret the data will depend upon why you

asked the questions in the first place. In general, however,

you might try to find the answers to such questions as these:

"Did males answer the same way as females?"

"Did adults answer the same way as teen-agers?"

"Did men answer the same way as teen-age girls?"

"Did people who held one belief answer certain questions

the'samc, way as people who held another belief'?"

Adding up the total number of different types of answers

to a question is important. But to answer questions like those

above, you will have to look at your answers in other ways.

That is, for each question, you might also count how males

and females, adults and teen-agers, people in one type of

job or another, etc., answered the questions differently. Study

the example in Table 1.

1 32

EXCURSION 2-2 119
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.120 EXCURSION 2.2

Males

Females

Totals

Tabi 1

Adult%

14

YES

lecnavers

43

8

10

Adults

6

4

NO

-Teen-agers

31

9

12

The totals indicate the general direction of the replies.
Notice, however, that the numbers in the squares give you
much more information than the totals alone do.

Good luck on making your questionnaires or conducting
your interviews.

"
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The Round-and-Round Excursion 2-3
System

Perhaps you have wondered what is happening inside your

body when you feel your heart beat. This excursion is about

that and how the blood pumped by the body gets from place

to place.
Because the heart is so important, you'll begin your study

of circulation there. Figure 1 shows the main features of the

heart as they would appear in a person facing you.
Notice that the heart has two kinds of chambersauricles

(two) and ventricles (two). And note that blood flows in and

out of these chambers through several blood vessels.

To all parts of
the body

From head
and arms

To lungs

From lungs

Right
auricle

Left auricle

Valves between ventricles

466
and major arteries

Valves between auricles
and ventricles

Left ventricle

From all parts
orthe body

\ Right ventricle . 121

,illirx.4>A&Advh.
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Lit. Which are mole muscular. the ,walls ot the auricles or
the walls of the ventricles?

Figure 2 shows how the heart seems to work. The_heart
acts like two pumps stuck togethei. One pump (the right
auricle plus the right ventricle-) sends blood to the lungs. The
other pump (the left auricle and the left ventricle) pushes

. blood to the rest of the body.

st I
I

*
.II , \

IS
I

Left ventricle , .1..0...... *a ft.....flight ventricle

122 EXCURSION 2-3

Flaw" 2

02. Which is more-muscular (thicker), the wall of the right
or of the left ventricle?

03.- Why do you think one ventricle has a thicker wall than
the other?

As important as thiheart is, it is only a part of the circula-e.
tory system. Most of the system is a set of _tubes (blood
vessels) through which blood flows. a

You can easily set. some blood vessels through your skin.
Look at the inside ofyour wriit and fdreann. Blood vessels -

41ike the ones you can see there Were studied by William
HarveLyore than .300 years ago whensfie, discovered that
the blood circulates. Figure 3 oh the next ikkge shows part
of Harvey's' notebook and the kind of dra he made.:

I ,135
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1Let an arm be tied above the elbow. . . In the
cotirse of the yeins, certain large, knots or elevations
(B, C, b, E, F) will be perceived . . . ; these are all
formed by valves.fif you press the blood [through]
. . . a valve, from I-I to 0 (Fig. 2), you will see no
influx of blood . . . ; yet will the vessel contiriue suffi-

ciently distenited above that valve (0,G). If you now
apply a firiger of the other 'hand upon the distended
part of fir vein abOve the valve 0 (Fig. 3), and press

idoWnwaitis, you- will find that you cannot force the
blood through yr beyond the valve. If you press at
one part iwthe course of a vein with the point of a
finger (L, Fig. 4), and then with ariother finger streak
the blood upwards beyond the next valve (N), you
Will perceive that this portion of the vein continues
empty (L,N); That blood in the veins therefore pro-
ceeds . . appears,most obviously.,

4

A
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The three main types of blood vessels in your cuculatory
system are shown in Figure 4.

04. What is the name of vessels ,thatfcarry blood away
from the heart?

05. What are the vessels that carry bloild toward the thiart?
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The blood

Blood is complicated stuff. Everyone knows that blood is
a liquid. But almost hall- of blood is really made up of things
floating in that litipud. By lin the most impoitant of these
arc blood cells. The most common cells in the blood ale the

red cells (Figure 5). a

Figure 5

Th '

Vein White blood cells

7-
( ) \ )1 4/

..

S
7)t i ! , / \.,---_____-__......k-

:. (4.,.;

i \ (( Cs; 17--N---------"j(
..,,,,--r..-.....--2_--,.----7-:::-.-- -.- -...". -- ' ,

1

.. ....

1
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4. ,1 1 - . I i - ' \.\ .
, --

!
, ,... I...0 , N - /

As red blood cells pass through the lungs, they pick up
oxygen. The oxygen comes through the walls of the capil-
laries in the lungs and into the red blood cells. Then these
oxygen-rich blood cells go back to the heart to be pumped
to all parti of the body. In the capillaries of the body, the
red cells release the oxygen to the body cells. They also pick

up carbon dioxide from the cells to be carried back K,1 the

lungs,

136
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126 EXCURSION 2-3

I he cut-illation ol ren thtotith the hod) 1% ielated to
th body's needs. During exercise, when the body needs more
ox -n, the heart beats taste!. 1 his sends more oxygen-
load d red blood cells to the body. When the body is at rest,
it needs less oxygen; so the heart slows This is an example
of how the body's negative feedback system works.

The circulatory system works pretty much automatically.
You needn't think about your heart rate to keep rt working.
From before you are born until you die, your fleart keeps
pumping away.



Is It Really There? Excursion 5-1

Take a close look at the hat in Figure 1.

01. Is the brim or the height of the hat greater?

Let's try some other questions of this sort. (In each of the
following three questions, use a ruler to check on your
guesses.)

02. Which ladder in Figure 2 is longer?

03. In Figure 3, is line A or line B the longer?

Figure 2

Figure 3

146

Figure 1

127
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14. Which grotjp o citcics in Figure 4 has the target central
l th lett iyoup oi the i ight v (nip?

(4Your measurements should have shown that the hat is as
wide as it is tall, that the two ladders and two lines are the
same length, and that the two central circles art _the same
size. What you have been looking at are illusionsthings that
look different than they really arc.

05. \Try to explain why each of the figures you looked at
were so tricky. What is there in each of the figures that makes
it so hard to judge the distance involved?

Illusions are quite normal and almost everyone sees them.
Not so normal are hallucinations. In an illusion, you misjudge
some real object. On the other hand, a halhicination is seeing
something that is not really there.

In summary, an illusion is a misperceptionyou see
something differently than it is. A hallucination is seeing
something-that is tiot really there at allthe perception is

128 EXCURSION 5-1 completely in your mind.
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Study the set of black squares in Figure 5.

El
et lot

ati

El

CI 6. Describe what you see in the white spaces where four
L

black squares almost meet.

El7. Was what you saw in the white spaces of Figure 5 an
illusion, or a hallucination?

To most people, illusion means optical illusion like the ones
in Figures 1 through 4. But illusions can involve other senses

than sight. Sometimes taste, hearing, or smell can be in-
volved.

Hallucinations can also involve other sensei A person
sometimes hears, tastes, smells, or feels things that don't exist.

In fact, hallucinogenic drugs, sua as LSD, sometimes bring
about hallucinations that mix up ,the senses. LSD users
sometimes say that they "feel colors," or "taste music," or
"see smells." This experience, which is not well understood,
is one tit*, pat leads to a "bad trip." It is so far outside
of donnal experience that it seriously frighicns many drug

UM'S.
A third term that is often used in describing the effects

of chemical inputs is delusion. Delusions are like halluci-
nations in that they aren't produced by-real objects. But there

is an important difference between delusiOns and halluci-
nations. Hallucinations deal mainly with the senses; delusions

involve one's feelings or beliefs. Like hallucinations, delu-
sions are not common in normal individuals.

Several delusions can be described. One is called persecu-

tion delusion. People with this delusion feel that people are
out to get them. A person with tiiis delusion may interpiet
normal behavior in otheis as a plan to hiarm, injure, or
discredit him.

14

Figure 5

41,
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130 EXCURSION 8-1

Anoihei delusion, kommonly asst)tiatcd with thc hallucino-
genic drugs, can he described as invincibility..A person with
this delusion may feel that he cannot be harmed. He may
walk.in front of cars, fly out a window, or cut or shoot
himself.

118. Prepare a report on the delusions some drug users ex-
perience, based on reports in the newspapers.

lit
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The DSST

Itct.N

Excursion 5-2

You've probably taken a lot of tests in your life intelligence
tests, interest tests, aptitude tests, etc. Psychologists spend a
lot of their time trying to measure things like thinking and
reasoning. In this excursion you will learn how to Utic, -911e

common psychological test, the Digit Symbol Substittition
Test (DSST).

A person taking the DSST is given a page of numbers
with blank spaces beneath (see Figure 1). At the top of the
page is a code that shows a symbol tbr each number. The
person who takes the test tries to put the right symbol under
as many numbers as he can in a certain length of time.

1 2 3.1*
3

.M1=11111

4

DSST Test Code

to
6

0
7

Figure 1

,.
81..1
X

AMIMII

9

2 7 1 4 9 2 4 5 6 2 8 3 5 7 3 8 4 2 7 6 9 4 3 8 6 5 2

-

4 7 3 1 4 1 8 5 9 6 3 2 7 8 1 6 3 6 2 1 9
11-

5 3 8 4 7 5 4 1 6 8 9 4

3 7 6 3 5 7 6 8 7 4 3 6 9 4 2 9 4 8 3 217 9 6 4 8 5 2 7

-14

1-
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132 EXCURSION 5-2
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The following activity frames show you how to set up an

experiment with thy MST. You will need to work with a
partner, taking ttyfis giving and doing the test.

ACTIVITY 1. First, make up a simple code. Wile different
symbols from those In the sample but keep them simple.)
Write' your code at the top of the test page. Do not let your
partner see the code until the test begins.

3

3

4 5 6 7

A

8 9

ftawar

ACTIVITY 2. Then write 100 numbers with spaces beneath as
In Figure 1. Place the test page In front of your partner, with
the code covered.

ACTIVITY 3. Uncover the code and give your painiw 60 goo-
f onds to complete as many squares as possible. He should

be able to see the code at all times. At the end of 60 seconds,
count the number,of times your phrtner wrote the right symbol
next to a number. The squares should be filled in In odor,
without skipping any.

14$ .
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LA What was your partner's score on the DSST?

Repeat the activity, switching roles this time.

02. What was your score on the DSST?

So what? What good is it to know someone's score on the

DSST? The next section will give you, several possible an-
swers. But first, try to answer the next question. ,

03. What do you think is being meailured by the DSST?

The DWI' score is simply measurement of what a human

can do. By itself, the DSST score is no more useful than

knowing the height or weight of a person. However, there

is a difference. Because of your experience you know what

weight or height measurements mean. When you are told
that someone is 6 feet till, you can picture such a person.

. Few people have enough experience with the 16ST to know
whether a score of 92 is high, low, or average.

The scores that you and your partner got may be far apart.

If you gathered the scores of all your classmates, you would

probably find that they were quite different too. But when

the test was given to new and regular imirijuana users in

Chapter 5, the comparison was made only with the person's
own score. The test was used to find out how much a person's

* score changed from betbre smoking marijuana to afterwards,

.116
EXCURSION 5-2 133
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PROBLEM BREAK 1

You now hsave had some experience with the DSST. You
also have studied some of" the effects of marijuana. Refer
back to Table 5-6 in Chapter 5. See if you can figure out
why marijuana caused the changes in the scores. Talk it Over
with your partner if you like. Then write a short description
of your conclusions in your Record Book.
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Pot or Booze? Excursion 5-3

Alcohol and marijuana are often Kiii-i-Pared today. lic.)th drugs
are considered bad by many people. Yet both drugs are also
used by millions of Americans. Just what are the differences
between the use and the effects of the two drugs? That's what
this excursion is all about.

Let's look at the results of one recent study. Ten young /
.male volunteers who were regular users of marijuana but
not of alcohol were studied. Each man was given either
marijuana, a harmless substance he thoilght was marijuana,
alcohol, or a drink he thought contained alcohol but did not.
Marijuana was given in two formscigarettes to be smoked
and capsules to be swallowed.

The men were given some tests, one pf which you already
know aboutthe Digit Symbol Substitution Test (DSST).
(Turn to Excursion 5-2 if you don't know this test.) They were
also asked to estimate how many seconds passed between
two sounds given 15 seconds apart.

Its

;I: 0 I
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Table 1

,ohisk,..1a32.kfraga....1:1§1

Finally, the men's heartbeat rates were measured. The tests
and measurements were made before and after the subjects
took the substance given them. Some of the results obtained
arc shown in Table I.

..

Measurement

Smoked
,Marijuana

Marijuana.,
Substitute

Marijuana
Capsule Alcohol

e

Alcohol
Substitute

Before
*

After Before After Before After Before After Before After

USST (not
completed)

_
62 63 62 62 --

Time Esti-
mation (sec) 14.7 15:\

gsq

14.7 15.0 14.3 16.7 14.7 11.7 15.4 14.7

Heartbeats
(per mM) 72

P

1

83 65 77 69 7 5 4 69 72
_

D

01. Take a look at how marijuana affected the inen's heart-
beat rates. Does this suggest that marijuana acts like astimu-
lant, or a depressant?

02. In terms of its effect on heartbeat rate, does alcohol
seem to act like a stimulant, or a depressant?,

Di Did marijuana make the men think that time p
faster, or slower?

04. Did alcohol make the men think that time passed faster,
or slower?

05. Suppose you had been doing the experiment. How
would, you have set it up differently and what else would

4,- you have meastfred?

Unfortunately, the data on the DSST in Table 1 is incom-
plete. But another test was given to measure the subjects'
feelings. The results were then Rimmed up as shown in Table
2. The higher a number in the chart, the more commonly
the effect was felt by the men.

06. For each of the' following four categories, record which
substance produced the greatest effect: Feeling of well-being;

136 EXCURSION 5-3 Feeljng of dissatisfaction; Thinking; Vision.
.
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FEE1.ING
' EXPERIENCED

COMMONNESS of- S111111 C IS
E GXPERILNCIN LFULC I. II

Smoked
Marijuatm

_

Marijuana
Ca p:ulc Alcohol

A kohol
suhsmurc

,

Feeling 01
well-being 31 II 16 3

: Feeling of
dislatisfaction

4
15 27 47 2

*

Thinking affected 11 15 21 3.
i

Vision, hearing,
i e tc., affected
t

.)..s.1
32 16 20

s".
2 1

TAW. 2

07. Did smoked, or capsule, marijuana produce the greater
effect?

People often.use marijuana instead of alcohol because they
think that marijuana produces no hangover. Is this really
true? Table 3 gives the-opinions of 32 adults who have used
marijuana ten or more times.

,,,Rwr,-PVir.-tivrstrnr.'"v",... -,77,4.,rt,,..?%.,--tr.t.t..,!.

AFTEREFFECTS OF MARIJUANA

Condition Num ber

Sometimes have bad
aftereffects. 12

Do not have bad
aftereffects. 20

4

Marijuana users who complain of bad aftereffects usually
mention being overly tired, irritable, or unable to concen-
trate, and having headaches. .o)

Tabls 3

I

OS. How many people out of the 32 studied (Table 3) re-
ported undesirable aftereffects? What percent is this?

09. What other information would you need before yiiti
Could compare thq aftereffects of alcohol and marijdana? EXCURSION k3 137
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Table 4

A lot ot people think alcohol, marijuana, and other drugs
cause crime. Is this true? Let's sec. Many criminals and
delinquents use marijuana, alcohol, or both. But it's hard
to say what this means. Does it mean that thugs cause crime?
'Or could it be that clime leads people to use drugs? Or are
drug use and crime both related to a person's personality?
There are no good answers to these questions now.

There is considerable evidence that serious crimes are
associated with being drunk from alcohol. Table 4 summa-
rizes one large study of almost 900 people picked up during
or immediately aner they committed a major crime. Unfor-
tunattly, .this kind of information is not available on the
relationship between marijuana use and crime.

CRIME-ALCOHOL RELATIONSHIPS

Crime -

Drunk to Non-
drunk Persons

Cuttings 11 to I

Other assaults 10 to I ,

Carrying concealed weapons 8 to I

010. What relationship do the data in Table 4 suggest be-
tween thunkenness and crimes of violence?

About all that can really be said now is that there seems
to be a difference in the psychological effects of marijuana
and alcohol. Alcohol is often associated with aggressive be-
havior. On the other hand, marijuana seems to have the
opposite association. Marijuana users seem to be less able
to carry out plans and have less interest in doing so. As a
group, `_`potheads" tend to be passive and to withdraw from
activities..

1:111. Overall, how do the effects of maiijuana seem to com-
. pare with the effects of alcohol? (Record your conclusions

in your Record Book.)

Caution Here again, you should be cautiouS about over-. 4,7

generalizing. Always remember not only that humans differ
from person to person but also that the same person doesn't

.138 EXCURSION 5-3 always react the same_wity to the same chemical input.
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Drugs--In a Capsule Excursion 5-4

This excursion is designed for your reference and informa-
tion. The information on slang terms and methods of taking
the drugs (see Tables 4-1, 5-1, and 5-2) is not repeated here.
The question marks in some boxes Indicate a difference of
opinion among scientists who have studied the drug.

If the terms used in the. chart are unfamiliar fo you, use
re-ference materials.in your classroom or library to learn their
meaning.
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Dgpressants

Drups

.,

Otigni and Form

Dependence

_

1olerancePh. swat Psycholorical

Heroin Comes liyin morphine: a what, ott-white,
of brown powder

Yes Nes Yes

Morphine lhe main active substance in opium. white
powder, light airy cubes, or small whitc
tablets

Yes Yes Yes

Codeine Substance in opium; can be gotten from
morphine; less potent than either opium
or morphine

Ycs
,

Ycs Yes

Alcohol Made by fermenting grapes and grains Yes Ycs Yes

Barbiturates
I

Manufactured chemicals

"

.. .t.

Ycs Yes Yes

tt
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Symptoms

Death by
(hcrdose

Possible Physual
Complications

Mental
( ompluarions

Probable
I-t isk of
Abuse

Vonuting, dry! hea,
shaking. aches,
perspiration

(oma.
lungs fad

Needle-t aused mkt.
h011S, ovci dose, loss

of coordination.
dulkd senses.
constipation

I. )1 on k ciness. annsoi. Lil
be h avnii. loss ot ap-
petite, thowsincss

I ligh

As above Coma,
lungs fail

......

Loss 01 coordination.
oveidose. dulled
senses, Constipation

As above 110

As above hut less
noticeable

Possible
bui
unlikely

Constipation Drowsiness. loss of
appetite

r

Minor

As for heroin, hut
with hallucinations
in addition

Coma,
lungs fail

irritated liver, pan-
creac, stomach,
and nerves: over.
weight. brain
damage

Drunkenness, loss of
coordination, anti-
social behavim, Imam
damage. serious men-
tal illness

I I igh

Vomiting, diarrhea,
shaking, aches,
sweating, and
hallucinations

_

Coma.
longs fail,
shock

Overdose, loss of co-
ordination, slimed
speech. poor appe-
tire, convulsions,
staggering

.

Drunkenness, depres
sion, poor concenua-
non, serious mental
disease, drowsiness

hi igh

!I
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Stimulants

1111111
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XL/

Drugs Origin and Foirn

Dependence .

tolerancePhysical
,

Psychological

Amphetamines Manufactuied cherflicals

.

No? Yes

.

Ycs

i

Cocaine Leaves of the coca bush (not
cacao): white, colorless, fluffy
powder that looks likc snow

No Yes No .

Caffeine In tca, coffee, cocoa, and cola;
odorless, bitter, white powder

_

No Somc Yes

Hallucinogens

LSD Can be manufactured

,

No Yes Ycs
(extremely
rapid) .

Marijuana (Cannabis) Dried ,Ilowering or fruiting top
of the female hemp plant

No4 Yes? Partial

Mescaline From thc peyote cactus No Yes?

.

Yes

. ..(A11.
A .

,
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Withdrawal
Symptoms

Death by
Overdose

Possible Physical
Complications

Mental
Complications

Probable
!tisk of
Abuse

Depression,
apathy

Convulsions.
coma, blain
hemorrhage

-d

Loss ot appetite. needle-
caused infection. blood-
vessel disease, shaking

. /

Diunkenness. mental illness.
antisocial behayiol. rest-
lessness and irritability,
hallucinations. talkative-.
ness, aggressiveness

I i igh

None Convulsions,
lungs fail

.

.

Loss of appetite, dam-
aged nose membiane
from sniffing. loi..s of co-
ordinatiOn. convulsioas.
brain damage

Drunkenness, mental illness.
excited state, hallucina-
lions. appetite km, lack

.
of sleep N .

'N.

H igh

None None recoided
.

None or minor

_

Lack of sleep or
restlessness 0

None

..

None Lethal dose
unknown

Unconsciousness, heart
failure, chromosome
changes, brain dam-

N.,.
age (?)

_.

Panic, mental illness. hal-
lucination, unpredictable
behavior, antisocial be-

....
havior, anxiety. and
personality changes

High

None Unknown
.

Bronchitis, eve infection\
and indigestion

,

Rare panic or mental ill-
ness, unpredictable be-
havior. hallucinations,
antisocial behavior,
personality changes

Moderate

None Unknown

_

Unknown Similar to LSD and mari-
juana

Iligh
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