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Unit 1 Scientific Research
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Lesson 1 Observation
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JC/ Text

Observation in Science

MERE R

Observation is either an activity of a living being (such as a
human), consisting of receiving knowledge of the outside world
through the senses, or the recording of data using scientific
instrument. The term may also refer to any data collected during
this activity. An observation can also be the way you look at
things or when you look at something.

The scientific method requires observations of nature to
formulate and test hypotheses. It consists of these steps:

1. Asking a question about a natural phenomenon.

2. Making observations of the phenomenon.

3. Hypothesizing an explanation for the phenomenon.

4. Predicting a logical consequence of the hypothesis.

5. Testing the hypothesis by an experiment, an observational
study, or a field study.

6. Creating a conclusion with data gathered in the
experiment.

Observation plays a role in the second and fifth steps.
However the need for reproducibility requires that observations by
different observers be comparable. Human sense impressions are
subjective and qualitative making them difficult to record or
compare. The idea of measurement evolved to allow recording and
comparison of observations made at different times and places by
different people. Measurement consists of using observation to

compare the thing being measured to a standard; an artifact,
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process or definition which can be duplicated or shared by all
observers, and counting how many of the standard units are
comparable to the object. Measurement reduces an observation to a
number which can be recorded, and two observations which result
in the same number are equal within the resolution of the process.

Senses are limited, and are subject to errors in perception such
as optical illusions. Scientific instruments were developed to
magnify human powers of observation, such as weighing scales,
clocks, telescopes, microscopes, thermometers, cameras, and
tape recorders, and also translate into perceptible form events that
are unobservable by human senses, such as indicator dyes,
voltmeters, spectrometers, infrared cameras, x-ray machines,
and radio receivers.

One problem encountered throughout scientific fields is that
the observation may affect the process being observed, resulting in
a different outcome than if the process was unobserved. This is
called the observer effect. For example, it is not normally possible
to check the air pressure in an automobile tire without letting out
some of the air, thereby changing the pressure. However, in
most fields of science it is possible to reduce the effects of

observation to insignificance by using better instruments.

/= Scientific English Expressions
RHE IR M4

1. # @
AN OBV ) BESCRHUEOM T B35 RN R S0E . B
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J2if (English for Science and Technology——EST) & % i £
SO R — R, BORREE R EORA A KR A, O B
M5 R B E FRIE F A R G E A . AR 2 B K E AR
TRV L, BT IAFRHE SR F s . J0E W 7L
SUR R ST T R E AR R ol . ENAME 2 R AE IR T R R
WHIRFE, AR FARGE L 1L T RHE SR L &R R,

2. BHLIEE R I3

EEE PN QI R N

(1) BHLF R, BHEGE SR, Lo s Mor .

(2) BRPHHE R AT HORL .

(3) BHEMEHFB, B, FE., P, T ESEMEE A
ARG

(4) A XPHLRB W, S, sCmHTE.

(5) AXRBHLME R B GO Ui .

(6) B kM AR HIE .

(7) BR#L) /NG

3. PHLSE 58 W i i C R

FHE T BN T R R — T SE 1 ST g AR5 . (R
TEIE S BATT o BIA S 5 1Y = R R 538 i A 2 X .

(D) e b Bl 55w i b — R R4

(2) W b B b B K LR IEE AR S, (H
LA R YA 3 i e o b A R — R B A T b B 4 R
23 T AR S 3 L Gl R AR S 2B BN o RV 7R R
CIYIOR R G A WL T i TN A R 1B v vy 18 A | A R 4
A W2 LR 2R I8 T, B TR S, (B REE IS AR
A L E R R, B0, head —in], HILARZE N “3k”, HIE
B BEE PRI F Lol T 3“7, kR, PRk AL
K7LUHERT L RSRTL CHERSkT A BRI A L

(3) TEifwE b PHE S BAA U Bk s, W wesh )X,
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R FEMERITK . AT E A, (EARTE D TR 1A 12 ML U Y i 2
W B R RORT A TR VE R RO G 2 i B i vk I 4 AR AR A
s AN T AR S i i AR e mi .

BA IR YL, Ml T A% O T ST . BLIE Yl RN
AR —, ARG R, HES AR FIIT. Ll (B
YEIE) 53 S 1R [F] 2 Ak 32 SR A S0 i Rk Oy SURIE B
TN Y 3z X A 5T

4. BHEREE R SCE

NATTH I8 506 Bl SR TE R BB AT 0y Cln A T NAE
GUME T AT A0 T BE Y 22 5 R i b S e AE 3R L R 2
T R ESURORE . SO TR S RS . SCIRRE = — 8 43 A LRI
b B ER TS — 5 1Y 32 bR H B A A R S AR R . B
I H AR R AL 2 BOR N G0 1 Sl i i feit T 19— SC
. AT B RFZAE, SRS, LM E . Ui,
it THAE . B 5 & TR SR IR T [ 26 1 A Bk SR . B SCIRCR A
HE R ZRENBR BAR. e PR 2 8 0 4% B 28 A1 A4 1
JEEE L SO R U e HRR A Y A RN A S A AR

5. BHESCE 1A R A

(1) BeshZ5 MR

As oil is found deep in the ground, its presence cannot be
determined by a study of the surface, consequently, a geological
survey of the underground rock structure must be carried out. If it
is thought that the rocks in a certain area contain oil, a “drilling
rig” is assembled. The most obvious part of a drilling rig is called
“ a derrick”. Tt is used to lift sections of pipe, which are lowered
into the hole made by the drill. As the hole is being drilled, a
steel pipe is pushed down to prevent the sides from falling in. if oil
is struck a cover is firmly fixed to the top of the pipe and the oil is

allowed to escape through a series of valves.
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(2) REMEHARFE SR i, s, shin AE

Today the electronic computer is widely used in solving
mathematical problems having to do with weather forecasting and
putting satellites into orbit.

DI B o 10 1 NP P ;i A e A O o R 2 R e o v DN
HOVE RS, 8 BEPR o 24 A sk .

The testing of machines by this method entails some loss of
power.

The substitution of some rolling friction for sliding friction
results in a very considerable reduction in friction.

(D FERHE G T, AT FZE S E O — B AE RS (the
simple present tense) . AR5 SCE w2 BB AR BB B Y
T T X S A . S IR IR AT AN AR A X SE P, [R] I
Ve FRATANAT i F X 26 HH g N 55 .

7 — A A A 1834

O HTRRE N NEMD .

He studies chemistry six hours a week.

The crude oil then passes down the pipe-line.

@ HI T 2 i) EL P

Water freezes at 0°C.

Area equals length times height.

Q@ FH o0 g 52 10 o ik AL S

This type of vinegar contains about 3% acid.

The liquid in the test-tube weighs 55 grams.

@ HIT ik s

The filter paper then collects the impurities.

The temperature rises until it reaches 100°C, but after that it

remains constant.

B AR 7055 0 3 0 B AR A . B — R AE BT
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G fEHEER, A “WEHEEBEH,

This reaction is not uncommon.

—This reaction is common.

This reaction is not rare.

—This reaction occurs about 40% of the time.
This transition was not unexpected.

—This transition was expected.

This result is not unlikely to occur.

—This result is likely to occur.

This result is possible.

ﬁ/ Practice

1. FoI&mER A F 28016, H is, are , has 3 have {5
T

1. The Dead Sea a high salt content.
There several types of pumps.
Most kinds of stainless steel a small percentage of chrome.
Stainless steel the property of resisting corrosion.
Modern bridges often several kilometers long.
A modern bridge sometimes a length of several kilometers.
Isosceles triangle two equal angles.

The total population of the world about 3, 500 millon.

© 00 N O Ul oA~ W DN

A hexagon a plane figure with six sides.

& T S0 1 F2 0 AR S I I .
This gas has/have a greater density than air.
Water boil/boils at 100°C.

N —
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3. Action and reaction is/are opposite and equal.

4. A thermometer measures/measure temperature.

5. Oxygen and hydrogen is/are gases.

6. The liquid in those bottles is/are dangerous.

7. The results of the experiment proves/prove the law.

8. Some substances, most of which are metal, is/are good
conductors of electricity.

[T 2&5 Ty Bds . Bk TN shif A= [,
TR HBEH —Aghia . B iR R F R — Bk

Colour

When sunlight strikes an object the colour of the object

depends upon the wavelengths of the object . If, for
example, grains of sugar equally all the wavelengths the
spectrum the grains white. If a surface reflects only the
wavelength which produces red and the other waves of
the spectrum, the surface red. Black is the absence of
colour because black objects all the light of the spectrum.

absorb appear reflect
absorbs appears reflects
IV I v 5 =X [ 25 i Y a) A
1. What colour surface absorbs the greatest amount of heat?
2. What does a mirror do ?
3. How fast do light rays travel?
4

Some rays are invisible-give at least two examples.



