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UNIT 1

A Scientific Observation
B Take This Fish and Look at It
C The Scientists’ Responsibility

)

Passage A

Pre-reading

EX . 1 Answer the following questions before reading the passage.

10

1. How do you understand the word “observation” ?
2. In your opinion, what is the difference between scientific observation and ordinary obser-
vation?

Scientific Observation

Para 1 We have seen how unreliable an observer’s report of a complex situation often is. Indeed,

itis very difficult to observe and describe accurately even simple phenomena. Scientific experiments
isolate certain events which are observed by the aid of appropriate techniques and instruments which
have beén developed because they are relatively free from error and have been found to give reproducible
results which are in accord with the general body of scientific knowledge. Claude Bernard distinguished
two types of observation: (1) spontaneous or passive observations which are unexpected; and (2)
induced or active observations which are deliberately sought, usually on account of a hypothesis. It is the
former in which we are chiefly interested here.

Para 2  Effective spontaneous observation involves firstly noticing some object or event. The

thing noticed will only become significant if the mind of the observer either consciously or unconsciously
relates it to some relevant knowledge or past experience, or if in pondering on it subsequently he arrives
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at some hypothesis. In the last section attention was calied to the fact that the mind is particularly
sensitive to changes or differences. This is of use in scientific observation, but what is more
important and more difficult is to observe ( in this instance mainly a mental process) resemblances or
correlations between things that on the surface appeared quite unrelated. It required the genius of Benjamin
Franklin to see the relationship between frictional electricity and lightning. Recently veterinarians have
recognized a disease of dogs which is manifest by encephalitis and hardening of the foot pads. Many cases
of the disease have probably been seen in the past without anyone having noticed the surprising association

of the encephalitis with the hard pads.

i

ara 3 One cannot observe everything closely, therefore one must discriminate and try to select

the significant. When practicing a branch of science, the “trained” observer deliberately looks for specific
things which his training has taught him are significant, but in research he often has to rely on his own
discrimination, guided only by his general scientific knowledge, judgment and perhaps a hypothesis which
he entertains. As Alan Gregg, the director of Medical Sciences for the Rockefeller Foundation has said:
Most of the knowledge and much of the genius of the research worker lie behind his selection
of what is worth observing. It is a crucial choice, often determining the success or failyre of

months of work, often differentiating the brilliant discoverer from the ...plodder.

Para 4 When Faraday was asked to watch an experiment, it is said that he would always ask what

it was he had to look for but that he was still able to watch for other things. He was following the principle
enunciated in the quotation from George in the preceding section, that preferably each detail should be
looked for. However, this is of little help in making original observations. Claude Bernard considered that
one should observe an experiment with an open mind for fear that if we look only for one feature expected
in view of a preconceived idea, we will miss other things. This, he said, is one of the greatest stumbling
blocks of the experimental method, because, by failing to note what has not been foreseen, a misleading
observation may be made. “Put off your imagination,” he said, “as you take off your overcoat when you
enter the laboratory. " Writing of Charles Darwin, his son tells us that.

He wished to learn as much as possible from an experiment so he did not confine himself to
observing the single point to which the experiment was directed, and his power of seeing a
number of things was wonderful... there was one quality of mind which seemed to be of special
and extreme advantage in leading him to make discoveries. It was the power of never letting
exceptions pass unnoticed.

Para 5 If, when we are experimenting, we confine our attention to only those things we expect
to see, we shall probably miss the unexpected occurrences and these, even though they may at first be
disturbing and troublesome, are the most likely to point the way to important unsuspected facts. It has
been said that it is the exceptional phenomenon which is likely to lead to the explanation of the usual.
When an irregularity is noticed, look for something with which it might be associated. In order to make
original observations the best attitude is not to concentrate exclusively on the main point but to try and -
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Unit One 3

keep a look-out for the unexpected, remembering that observation is not passively watching but is an
active mental process.

Para 6 Scientific observation of objects calls for the closest possible scrutiny, if necessary with
the aid of a lens. The making of detailed notes and drawings is a valuable means of prompting one to
observe accurately. This is the main reason for making students do drawings in practical classes. Sir
MacFarlane Burnet has autopsied tens of thousands of mice in the course of his researches on influenza,
but he examines the lungs of every mouse with a lens and makes a careful drawing of the lesions. In

recording scientific observations one should always be as precise as possible.

Para 7 Powers of observation can be developed by cultivating the habit of watching things with
an active, enquiring mind. It is no exaggeration to say that well-developed habits of observation are more
important in research than large accumulations of academic learning. The faculty of observation soon
atrophies in modern civilization, whereas with the savage hunter it may be strongly developed. The
scientist needs consciously to develop it, and practical work in the laboratory and the clinic should assist
in this direction. For example, when observing an animal, one should look over it systematically and
consciously note, for instance, breed, age, sex, color markings, points of conformation, eyes, natural
orifices, whether the abdomen is full or empty, the mammary glands, condition of the coat, its demeanor
and movements, any peculiarities and note its surroundings including any feces or traces of food. This is,
of course, apart from, or preliminary to, a clinical examination if the animal is ill.

Para In carrying out any observation you look deliberately for each characteristic you know

may be there, for any unusual feature, and especially for any suggestive associations or relationships
among the things you see, or between them and what you know. By this last point I mean such things as
noticing that on a plate culture some bacterial colonies inhibit or favor others in their vicinity, or in field
observations any association between disease and type of pasture, weather or system of management.
Most of the relationships observed are due to chance and have no significance, but occasionally one will
lead to a fruitful idea. It is as well to forget statistics when doing this and consider the possibility of some
significance behind slender associations in the observed data, even though they would be dismissed at a
glance if regarded on a mathematical basis. More discoveries have arisen from intense observation of very
limited material than from statistics applied to large groups. The value of the latter lies mainly in testing
hypotheses arising from the former. While observing one should cultivate a speculative, contemplative
attitude of mind and search for clues to be followed up.

Para 9 Training in observation follows the same principles as training in any activity. At first one
must do things consciously and laboriously, but with practice the activities gradually become automatic
and unconscious and a habit is established. Effective scientific observation also requires a good background,
for only by being familiar with the usual can we notice something as being unusual or unexplained.
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*

accord /a'ko:d/ n.
spontaneous /spon‘teinias/ a.
induce /in'dju:s/ v.

deliberate /di'libarit/ a.

deliberately /dilibaritli/ ad.
hypothesis /hai'po@isis/ n.

ponder /'ponda/ v.
resemblance /ri'zemblons/ n.
correlate /korileit/ v.

correlation / kori'leifan/ n.

veterinarian /,vetari'nearion/ n.

manifest /'manifest/ a.
v.

encephalitis /en sefo'laitis/ n.
differentiate / difo'renfieit/ v.
plodder /'ploda/ n.
enunciate /i'nansieit/ v.
precede /pri'si:d/ v.

preceding /pri‘si:dir/ a.
stumble /'stambal/ v.

foresee /f2:'si:/ v.

exceptional /ik'sepfonal/ a.
irregularity /iregju'leeriti/ n.

New Words

(an) agreement —

happening as a result of natural feelings or causes, without
outside force or influence, or without being planned 5 &, HH
ZR/3iY)

1. to cause or produce 5|#, FH 2. to lead (someone) to do
something, often by persuading 5|i§, &

intentional; done on purpose or as a result of careful planning &
B, BEmM, BRREN

MR, BERER

(pl. -ses /si:z/) an idea which is suggested as a possible way of
explaining facts, providing an argument, etc. {8 i%

(on, over) to spend time in carefully considering (a fact,difficulty,
etc) HE, FiE

(between, to) (a) similarity, esp. in appearances; likeness # i,
T

(with) to (show to) have a close shared relationship or connection
of cause and effect (i ) ¥ & B¢

(between) a shared relationship or connection of cause and effect
HEXER, XB(EM)

(AmE) a person trained in the medical care and treatment of sick
animals B

very plain to see or clear to the mind B9, BiR Y

to show (something) plainly &%, B

i ¢

(from, between) to distinguish or discriminate X4, X%
WEBRENE, RZBKANEETLREHA

to make a clear and reasoned statement about 4] B, 3]
to come, go or happen (just) before % F---, fir ¥ - &
coming just before in time or place fERjif), 1E2EHY

to hit one’s foot against something while moving along and start
to fall ¢ — T, 2k

(-saw /'s2:/, -seen /'si:n/) to see or form an idea about (what is
going to happen in the future) in advance; expect ML, Wik
being an exception; unusual HIFpHE), S

1. something irregular AL S % 2. the state of being irregular
AHW, FTH

H: WA C*7 BSAERIAL, TREATSHAASAL. TR,



scrutiny /'skru:tini/ n.

autopsy /'2:topsi/ v.
influenza / influ'enza/ n.
lesion /li:3an/ n.
atrophy /‘ztrafi/ v.
savage /'sevidy/ a.
orifice /'orifis/ n.
abdomen /'&bdomoan/ n.
mammary /'mamori/ a.
gland /glend/ n.
demeano(w)r /di'mi:na/ n.
feces /'fizsi:z/ n.

inhibit /in'hibit/ v.

vicinity /vi'siniti/ n.

pasture /'pa:stfa/ n.

speculative /'spekjulotiv/ a.
contemplative /kon'templotiv/ a.
laboriously /lo'bs:risli/ ad.

Unit One 5

a close study or look; careful and thorough examination ¥ /L i}

%, A, FHRE

iRl MR (P

WATHEEE

L (5. i s ) JLAERER, REHE 2. ik, #
() &4

1. primitive JEIGH) 2. fierce KRR, RELH

an opening; hole, esp. in the body i, 1

R (&%)

LEH

2

behaviour towards others; outward manner 7%, 247
(AmE) %, it

to prevent or hold back; restrict B (-, M, #1%

the surroundings; area very near to or around the stated place;
neighbourhood MiHL (MBIX ), FL4D

(a piece of) grassy land where farm animals feed 433

of or based on speculation B&KH, HMH

TBH, HILER

LB )

Phrases and Expressions

in accord with
on account of
ponder on
arrive at

on the surface
for fear that
in view of
put off
confine to
call for
follow up

Claude Bernard /kloud 'ba:nod/

Se-H, 5o Rfa

WA, m¥

X B E, A% R
B, B

e b, 1E5pE E
MR, A

T, £7, &HR
PaFE, Eh, HB
m#F, BT

wE, Bk

FmiRsE, 8 - BEK

Proper Names

S8 - DURHE (18131878, M%)
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Benjamin Franklin AR - 8 %Sk (17061790, EEEEK AR EEK)
/bendzomin ‘frenklin/

Alan Gregg /@lon ‘greg/ Tt - BMEB(ANA)

Faraday /feradei/ HEHP (1791—1867, HEPDMERAMLER)

MacFarlane Burnet AR AN (ASR) '

/mak fa:lin 'ba:nit/

Comprehension

EX . 2 Write down the main idea for each paragraph of the passage. Some of them have already been

done and you are required to finish the rest of them.

Para. 1. There are two types of observation: spontaneous or passive observation and induced
or active observation. (The author wishes to focus on spontaneous observations.)

Para. 2.

Para. 3.

Para. 4.

Para. 5. One should concentrate on the main point and look out for the unexpected point.

Para. 6.

Para. 7.

Para. 8.

Para. 9. Training in observation follows the same principles as training in any activity.

EX . 3 Decide whether the following statements are True (T) or False (F) according to the passage.

1. Nobody had observed the relationship between frictional electricity and lightning until
Benjamin Franklin detected it. ( )

2. According to Alan Gregg, selection of what is worth observing can determine whether one
will succeed or fail. ( )

3. A misleading observation is one of the greatest obstacles in scientific experiments. ( )

4. It’s quite likely that the exceptional phenomenon can help to explain the usual
phenomenon. ( )

5. One can develop one’s powers of observation by watching objects patiently and actively.( )

6. A systematic and conscious observation of animals is quite different from a clinical
examination of a sick animal. ( )

7. Intense observation of very limited material can lead to more discoveries than calculating
statistics from huge amounts of data. ( )

8. The last paragraph tells us that we can improve our ability of observation if we establish a
good habit. ( )
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EX . 4 Try to explain the meaning of the underlined part in each of the following sentences from the

passage.

1. ... orif in pondering on it subsequently he arrives at some hypothesis. (Para. 2)

2. ... guided only by his general scientific knowledge, judgement and perhaps a hypothesis
which he entertains. (Para. 3)

It is a crucial choice often determining the success or failure of months of work... (Para. 3)

He was following the principle enunciated in the quotation from George... (Para. 4)
This, he said, is one of the greatest stumbling blocks of the experimental method... (Para. 4)

Scientific observation of objects calls for the closest possible scrutiny... (Para. 6)

N kW

The making of detailed notes and drawings is a valuable means of prompting one to
observe accurately. (Para. 6)

%

The faculty of observation soon atrophies in modern civilization... (Para. 7)
9. ... and consider the possibility of some significance behind slender associations in the
observed data... (Para. 8)
10. At first one must do things consciously and laboriously... (Para. 9)

EX . 5 Topics for group discussion.

1. This passage is mainly concerned to determine how scientists make original observations, in other
words, not how they confirm theories or repeat others’ experiments. Do you feel that science
education should give students opportunities to do original, creative work? Or do students need
training, following the established methods, before they do their own work?

2. The author suggests that scientists should “try and keep a look-out for the unexpected” .

What does that mean to you? Do you think it is important for scientists to do so? And other
people?

Vocabulary and Structure

EX . 6 Fill in the blanks with words from the list given below. Change the form if necessary.

spontaneous induce deliberate hypothesis esemblance

correlate manifest differentiate precede stumble

inhibit scrutiny vicinity
m
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1. Though attractive, the idea cannot not stand up to careful
2. The people who were hurt in the accident were taken to the only hospital in the immediate

3. When people saw pictures of the atrocities ( #17)on TV, therewasa_________ demonstra-
tion against the war.
4. These pricesbearno_________to the ones I saw printed in the newspaper. #
5. If you take this drug,itmay ___ drowsiness.
6. I'swrongto___ between people according to their family background.
7. Witnesses say the firing of gunshots was and sustained. ‘
8. There was relief among the workers yesterday at the decision not to close the
factory.
9. Dr. Elwood said the belief that milk could be harmful was based on the that fat
causes heart disease.
10. The results of this experiment do not closely with those of earlier ones.
11. The introduction of a common currency must be ' by effective political union
among the member states.
12. Lack of willingness to compromise on both sides is the main block to reaching a
settlement.
13. Failure to set up a good transport network the expansion of trade.

EX . 7 Fill in the blanks with appropriate expressions from those given below. Change the form if

necessary.

in accord with on account of ponder on follow up
on the surface for fear that in view of confine to

Sutton’s recent conduct the club has decided to suspend him until further notice.
They wouldn’t let their cat run around outside it would get run over by a car.

, this seems like a difficult problem, but in fact there’s an easy solution to it.
The police officer took the names of all witnesses, but did not to contact them.
The results of their research are our earlier research; that is, they also found

“nok W -

thelevel of crime in an area is almost always in direct proportion to the number of *
unemployed.

6. Doctors should a while the wisdom of separating babies from their
mothers.

7. You are asked to your use of the telephone here business calls alone.

8. We delayed our departure the bad weather.

EX . 8 Choose the right word to complete each of the following sentences.
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1. There were a hundred or so hotels inthe ________ of the railway station, so there was no
problem for him to find a place to stay.
A) locality B) district C) vicinity D) neighbourhood
2. I’m sure he says these things _______ to annoy me.
A) virtually B) deliberately C) literally D) appropriately
3. Among these people there were strong ________ of state ownership of the railways.
A) advocates B) sponsors C) contributors D) performers
4. They her to take the job by promising editorial freedom.
A) manifested B) induced C) affirmed D) alleged
S. The crowd gave a cheer when the result was announced.
A) public B) chronic C) spontaneous D) militant
6. The young man felt shy and in the roomful of women.
A) inhibited B) disabled C) stumbled D) confronted
7. It would be helpful if the report were by an introduction.
A) associated B) edited C) prolonged D) preceded
8. It has been proved that in some societies a poor diet often with poverty.
A) differentiates B) discriminates C) detaches D) correlates
9. He has so far failed to make the from school to work.
A) exchange B) measurement C) adjustment D) replacement
10. Close of the document showed it to be a forgery.
A) scrutiny B) publication C) publicity D) provision

Writing Practice

Interpreting Tables/Charts/Diagrams

Tables, charts and diagrams can show classification, comparison and relationships of
numerical or verbal data. Tables usually present information in columns and rows. Charts use
bars(either vertical or horizontal), circles, etc. Diagrams can be drawings, maps or photographs.

When you interpret a table, a chart, or a diagram, you should first examine it carefully, trying
to figure out what it is designed to show. You may look at the numbers or percentage points to
see what information they supply. As you start to analyse it, you may summarize the information
given by the picture and point out the essential relationship you want your readers to understand.
Do not simply list the numbers or figures one by one. Focus on the analysis of that information
which can reflect the main point the writer wants to express, such as changes of employment in
a certain area, an increase of a company’s record of dividend since 19xx, or a mean percentile of

test scores. Many times, you have to suggest reasons for the variations, or make recommendations
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for improvement.

The following example is an interpretation of a line graph. In the discussion, the author first
makes a general point, then gives a specific example. So in the paragraph discussing Part B of
the graph, the second sentence points out that “costs are lowered,” and the third sentence points
out an exact detail to notice — that costs are $30 lower. The $30 is the difference between N
(Elec) at $ 120 in Part A and N (Elec) at $90 in Part B. A

PART A

Estimated
yearly
operating
costs

in$

PART B

Estimated
yearly
operating
costs

in$

Single
1201 N (Elec)
110
100 S (Elec)
90 _aN (Gas)
~2S (Gas)
80
70
60 -
50 =
40 -
1 1 1 I
0 1218 30 60
Window area in ft?
|
120k Double
110}
100}
o0 N (Eiec)
S (Elec)
80 N {Gas)
70 S (Gas)
60
50
40

0

1218 30
Window area in

60
2

FIGURE 1 Estimated Yearly Energy Costs in rooms with North (N) or South (S) Facing
Windows and with Gas or Electric (Elec) heating.

Figure 1 shows the estimated yearly energy costs for the room as a function of the window.

Note that on the vertical axis, or zero window area,

energy costs are given for a windowless

room. To determine the operating costs attributable to just the window, the yearly operating



