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CHAPTER ONE

THE SCIENTIST AT WORK

1. What Is Science?

What is science? Have you ever asked yourself that
question? Have you ever wondered about science and scien-
tists?

Science, we know!, is organized knowledge.? That is,?
science consists of known facts. If you know that air contains
oxygen, you know some science. But science is more than*
a group of facts. It is also a way of doing things.

Someone has said that science is what scientists do.® That
is a simple definition. At first you may think it is too simple.
But this simple definition is really a good one.® It has a great
deal of? meaning to it.

To understand science®, we must know what the scientist
does. We must know how he works.

The scientist has a special way of doing things. We call
his way of working the scientific method.

The scientific method can be explained in different ways.
We can break it down into® six separate sieps.

For the moment,'® let’s say that the scientific method con-
sists of two important activities: (1) observation and (2) ex-
perimentation.



Notes

. we know: 4E#AIE.
. organized knowledge: ZRZ L% H.

AL organized Jyid %433, 1EEIE, i knowledge,

. That is: JBgh, Bl. fEREAIE.
. more than: K{¥, <KX, Science is more than a group of facts.

BEEARDRS 5 —HEHK,

. what scientists do: F|2Z B TIE. fEFIENF,  what

BAHEEFEWE, BMHALT the thing(s) which,

. one BAERI, RBHEES AL definition,
. It has a great deal of meaning to it: X—fRjBEHE X HH T H

2T LS X, 415 a great deal of FHRZ, KE”, FR
RAB AT WRKARFE it B science E,

. To understand science: J TiHESESE, XA ERNEE,

TEEIRIE, BAEATEARBEZE,

. break down: #1453,
10.

For the moment: H#j; & H.,

2. Observation

Science begins with! observation. This is the first big

step of the scientific method. You must observe what you
want to study.? If you cannot observe your problem, you cannot
use the scientific method.

What does OBSERVE mean? Does observation take in®

only those things you see with your eyes?* Or does it have
a broader meaning? Does the scientist observe things he
cannot see?’

8 -0 .



Yes, he does. To observe the world around him,® the
scientist uses all his senses.” He looks closely at things. But
he also observes with his sense of hearing. He observes with
his sense of smell, his sense of taste, and his sense of touch.

The scientist looks and listens.. He tastes and smells. He
feels the things he studies.® Some things, he knows, can be
learned only by touching. Other facts come to light’ only
through taste or smell. Things may be heard but not seen.

Notes

begins with: JA.--fifiz,

what you want to study: {REFFIFTAIRE, 1EEIEMN,

take in: @I,

you see with your eyes ZiEiEN4], FA¥EHi those things,

ARERS T X AR that, XARAERZBENTREEER AR

Ao

5. he cannot see EiE N, F¥EEiH things,

6. To observe the world around him ZzhiF R E X418, AEEH
Kigo

7. all his senses H[J' the senses of sight, hearing, smell, taste and
touch (BFE. Wrdf. MABE. BRIEFMNE, )

8. He feels the things he studies: {hfiMBEM I 4P, A he
studies J& 7B M), FiK{&4s the things,

9. come to light: Bf%; THEFH,

H W N -

3. Instruments

A scientist uses instruments to make observations. An
instrument is a tool. The sciertist uses many instruments.

036



He uses the microscope, the telescope, and the thermometer.
He also uses radio, radar, and television to make observations.
He uses many different instruments,

Each instrument makes different kinds of observations.
Take radar, for example. At first we may not think of radar
as' a scientific instrument. But it is. It helps the scientist to
“see” things that are far away.?

Radar sends out radio waves.®* The waves “hit” an object
many miles away.! The waves bounce back® to the radar
receiver. The returning waves can be seen as bits of light on
the radar screen.® The radar operator calls these bits of light

a“blip”.

Look at the picture. See the “blip” on the radar screen.
The “blip” comes from an airplane miles away, we do not see
the airplane. But we see the “blip”. With radar, we can
observe the airplane.

Sometimes more than one “blip” shows up.” The second
“blip” may be a huge flight of birds.® The radar operator
knows how to read the “blips”,° He can tell the birds from'®
the airplanes. :

The scientist must know his instruments. He must “read”
his observations accurately.!!
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1. think of ... as...: JE---F A,

2. that are far away: 7gi&E)\4], &7 things. far away & KH“im
2",

3. send out radio waves: & 5f 54,

4. The waves “hit” an object many miles away: J&zkH 44 H”
# 2 ELSN BT,

5. bounce back: JZRk, X5F[EK.

6. The returning waves can be seen as bits of light on the radar
screen: )Kﬂ]TUEE*Jiﬁ_tE‘@]u%ﬁﬁfﬁﬁ&ﬂ%ﬁ@[ﬁl&o
XH as BN, EAYEAR".

7. shows up: B RH¥; HI:,

8. a huge flight of birds: — kB KIZ,

9. how to read the “blips”: ifiiRAXEFMES.

10, tell ... from ...: 3R], 4>¥%,

11. “read” his observations accurately: Ifa#Hb IR BIFF 222 i &

ﬁjfﬂ%a

4. Questions

Everybody makes observations. But not everybody asks
questions about his observations. The scientist is curious.
He is always asking questions as he makes observations.! He
often asks himself questions. The scientist is a ‘“‘question
asker.”

Anyone can ask questions. But the scientist learns to
ask good questions. His questions are usually “How?” or
“What?” questions, Scientists do best with “How?” and

» B



“What?> questions.?> They usually get an answer when they
ask “How?” or “What?”’ ,

Have you ever asked a “How?” or “What?” question?
You probably have. Make a.list® of some of the questions
you have asked.

Are there questions like the following on your list?*

— What is the shape of a rain-drop?

— What are shooting stars?®

— What is radar?

— How was coal formed? :

— How many stars are there in the sky?

— How old is the earth?

— How are diamonds formed?

— What is electricity?

Notes .

1. He is always asking questions as he makes observations: #}3%
FAEPT SN B RIE A AR, gk “is always ask-
ing” LLRA—RALRNERFRBEY, XEFRNIBERETREA
R—FhBedr. EHE as 5| — MR EHREND,

2. Scientists do best with “How?” and “What?” questions: 7#}:
FRETRE e 22" XK.

3. make a list: %|—3k&,

4. Are there questions like the following on your list ? ZE{RF7 %]
H‘Ji.t?ﬁi’ﬁ%@’l@ﬂﬁ%lﬂﬁ? XH like 243, BHR

5. shooting stars: i, {

5. Experimenting

The scientific method is a way of solving problems. A
problem is an unanswered' question. To solve a problem, we
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must answer questions.

Observations are important. They are important in
finding answers to problems.? The scientist is careful to make
accurate observations.® He knows that his answer is only as
good as the observations he makes.*

You too must be careful. Sometimes people see only
what they want to see.® They are careless about their observa-
tions.®

Suppose you make a poor observation. You then may
never solve the problem. Your questions will go unanswered.”

Good observation means that you must see only what is
there.® An experiment will help you to see how well you
observe.” Your teacher will do the experiment. Watch your
teacher. Write down what you observe. Write down what
the teacher does. Make notes on what happens.’?

Experiment

You will need: Stand, thread, paper clip, horseshoe magnet,
piece of wood, piece of paper, tin from a tin can.

Tie the thread to the paper clip. Tie the other end of
the thread to the base of the stand. Hang the magnet from
the top of the stand. Let the

magnet pull the paper clip into and
the air. horseshoe

Now put the piece of pa- . magnet
per between the magnet and 2

the paper clip. What happens? @————f paperclip

Put the piece of wood between thread
the magnet and the paper clip.
Put the piece of tin between
the magnet and the paper clip.
TR AR




What happens?
Check your observations carefully. What have you learned
from this experiment?

Notes

1. unanswered: BMRERy, un- HEHEERTE.
2. answers to problems: [qjEigg%s,

3. The scientist is careful to make accurate observations: 7}2:5¢
YRR B I R A RE O R 9. W REREE to make
accurate observations {EIkiZ, (&4 careful,

4. He knows that his answer is only as good as the observations
he makes: fiIE, HEFRIThRERA MR MEEE—BK,
X H he makes JyEiE 4], &5 the observations, :Z%iE
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5. Sometimes people see only what they want to see: i,
ANIMERER R 2N TR T R %R,

6. They are careless about their observations: {{iflJWiZsz5ykEL
Ko

7. Your questions will go unanswered:  {RE [ B E R 2R
XH go WEEBER TN, RA", HYTF become; unanswered
RICH W, FEHIERIE,

8. Good observation means that you must see only what is there:
BRERETHRAFENERT, FHEMESFIF, XE that f1 what
ZIIH—ARENE, 47 5I{E means FI see fIEiE,

9. An experiment will help you to see how well you observe: fi
— KRR SFITIRT MR IR TR,

10. Make notes on what happens: JEfF% AN —Wii Tk, XH
what happens J&5iE N4, E 1AM 5EIE, /i on BB KT,

6. Finding Answers

How do you begin to find answers to problems? This
seems like a simple question, doesn’t it?* But study the ques-
tion for a moment.? How do you find answers? Finding
answers is the job of science and scientists.®

Take a problem. You might* take a problem from the
list on page 6. Here are some steps that you might follow.?
These steps will help you as you try to find answers to the pro-
blem.®

(1) Ask yourself, “Is this the best way to ask the question?”

(2) State your problem in different ways.”

(3) Pick the best statement of your problem.8

(4) Now work out a plan® for finding the answer.

o 9 o
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Notes

This seems like a simple question, doesn’t it? FHRXiFHE—
AME R R R, e

. study the question for a moment: X — A FHI%— . 45iE for

a moment FH“—< L7,

Finding answers is the job of science and scientists: #R% %2
BN TEERB2FNIIE, xE finding answers RE3)#7
"B {EEiE.

- might: might 2 may gd %, EXERFREE, X5 might

BEMHST may, HIESEAE.

. Here are some steps that you might follow.  xHiEH L8

%, frEz%. hahfiEg. BEEEREESANEER. X B
steps 2 3=1E, that you might follow J24EiE)\4J, &M steps,
as you try to find answers to the problem: 7E{Ri&E kS A5
R RN,

State your problem in different ways: M RERAERE RS,
Pick the best statement: E&RE (R,

work out a plan: & H—A4 k.

7. Stating a Problem

Let us go back to our experiment with the magnet and

the paper clip. We can get our problem from the experiment.

We observed the experiment. First we passed a piece of

paper between the magnet and the paper clip. We used a
piece of wood. Then we put the tin between the magnet and
the paper clip. The paper clip fell.

Now we have a problem. Our problem is:
What makes the paper clip fall?*
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