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How to Read Science

Science is a difficult subject. Not only must the reader understand the meaning of words
and sentences,but he must grasp principles,processes,reactions. All of the skills that he has
ever learned in reading are called into use in studying science,and some additional ones are
necessary ,also.

Ordinarily, it is advisable ta (1) préview to grasp the structure of the chapter and the
patterns of writings; (2) read the entire text carefully referring to all diagrams and pictures
as you go along; (3)reread if necessary,making sure to understanding formulas or equations
if they are included in the text.

Speed reading is not advisable in studying most science chapters as a whole. However,it
is possible to increase certain aspects of your speed in doing all three of the steps mentioned.
You can use your highest speed in previewing, and you can continue to increase your
previewing speed whenever working with science as well as with other types of context. Your
skimming and your scanning abilities can continuously be improved in going over the material
a second time in order to select the facts that you need for your pencil-work. With practice
you can also increase your speed in your first reading of new science material , although,in
general , forcing or timing in science is not advisable. However, if you come to a sizable
portion of content that doesn’t contain diagrams or equations and you wish to time yourself
on reading that,try it and see if you still understand the details. In other words ,use your own
judgment as to when you,personally,can use speed,but don’t look upon science as having
text that leads itself to speed reading.

All of the common patterns of paragraph organization are also found in science;cause
and effect, comparison and contrast, chronological order, and logical expansion and
explanation of a main idea. The cause and effect pattern is used frequently in science,and the
most frequent pattern of all in science is the logical expansion and explanation of a main idea.

In addition to these common patterns ,however,there are special patterns in science. One
kind of science books is written in the classification pattern,for example.in which living
things or objects are classified and their likenesses and differences are pointed out. Another
pattern is the technical explanation of processes, usually accompanied by diagrams,
necessitating very careful reading and continuous reference to the diagrams. Still another
pattern is found in experiments, which consists largely of explicit directions that must be
carried out exactly and which calls for the formation of conclusions. There are also
descriptive problem-solving sections,in which a problem is stated and explanations are made
of how different scientists have conducted successive studies leading up to the final solution
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of an important problem. A final pattern which occurs very frequently is the technical
detailed-factual pattern, In science,however,all these patterns are so technical and so densely

packed with factual details that they may well be looked upon as a characteristic of these

kinds of books. g
New Words
1.diagram = REA 7.accompany I, REE
2. formula =, oy 8. necessitate vt ER S LE
3.chronological a. &4 HIRAFH 9. explicit 4. A A% Y
4.analysis  a, L+ ¥ 10. descriptive  a. 15,80 G
5. distinctive  a. Hisan 11.factual a. ey, HIEM
6. approach n. i 12. formation n. =
SEF L
EHR A X F

Rl R—ITRMEREE . FEASCEN XA N ERRRANG FHEX AR
EXREHREFE ARMEN., RUEEHCERIIGRERTT, W ETEF I H b~
BT .

WA RA S ER (DB, EFEETHAMEENER: (O FHREE, A2
REFAHEZRAMEN; QOXPMREFLRI N ER, LB EERE, UREN B AR E
A H IR .

BRI X R B BRSO R R R R AN T R R R = R SR AT B i
I, RAY PR A AT AR R T B B . FHEAT , VR LA R bR A I, X R
J& Fo 30 VBt B B R 1t SOt By SO RERY , PRAG B E AR RE AR B EIRE N T AP IR TR
B4R FE TR S8 AT, VRAYBRE A N W L 138 S RSB BT SRR L LA FE R BT B %28 SCRE R
HRE—KEM EFELTFERRES.

7E LR H T, — AN B R AR A0 SRR A A (% 7 K. AT R R RIB B - B
EERFERAMHE, FELECREHE A —RX . EERTURATNERT HNE B
FHER . ETH BT LR ARG Bl R E ORRE. ERVAEEREXEETNLR
1 A R R A SCEE

FERFEXERTRAEFHE LY EREEHIER B R B R E URUT % HFR)
LCEEMEBRANBBEER. EREXET HREXEZRERY AR REAORS L
BREmZREITARREE A,

BRI B8 T X 208 WAYTE R LASh BB B R — Bk R . — PR AT 5I KR
BRBE Bl A EY YR T 4038 H 85 8 E NTE AL R R, 5 — MR e
HEBTHA LER G ENRUEAR XFEFARZNINSAER. EAXBEIRY
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XEREHF LR APEEEET LU AR IITHHREA, HERBHER . TH
— SO R R o B (BRI R Y SCRE L ST R M IR, AR TS 3 B S B B B 2 B R R R
TR RERRT RAEERYE, RE % ROEARKXBEHEARTRIO TR . KRilT.E
BE B+, A XL RO, T L EHHER, ER S/ REOBE. 5O RINEXER
FRFH RS —FIFA,

Reading Material

Pure and Applied Science

As students of science you are probably sometimes puzzled by the terms “pure”and
“ applied ” science. Are these two totally different activities, having lirtle or no
interconnection.as is often implied? Let us begin by examining what is done by each, .

Pure science is primarily concerned with the development of theories (or,as they are
frequently called,models)establishing relationships between the phenomena of the universe.
When they are sufficiently validated ,these theories (hypotheses,models)become the working
laws or principles of science. In carrying out this work,the pure scientist usually disregards
its application to practical affairs,comfirming his attention to explanation of how and why
events occur. Hence in physics,the equations describing the behavior of fundamental particles
are said to be examples of pure science (basic research),having no apparent connection (for
the moment)with technology.i. e. ,applied science.

Applied science, on the other hand,is directly concerned with the application of the
working laws of purc science to the practical affairs of life,and to increasing man’s control
over his environment, thus leading the development of new techniques, processes and
machines. Such activities as investigating the strength and uses of materials,extending the
findings of pure mathematics to improve the sampling procedures used in agriculture or the
social sciences,and developing the potentialities of atomic energy,are all examples of the
work of the applied scientist or technologist.

It is evident that many branches of applied science are practical extensions of purely
theoretical or experimental work. Thus the study of radioactivity began as a piece of pure
research, but its results are now applied in a great number of different ways —in the
development of fertilizers in agriculture, in the study of metal-fatigue in engineering, in
methods of estimating the ages of objects, etc. Conversely, work in applied science and
technology frequently acts as a direct stimulus to the development of pure science. Such an
interaction occurs.for example, when the technologist,in applying a particular concept of
pure science to a practical problem,reveals a gap or limitation in the theoretical model,thus
pointing the way for further basic research. Often a further interaction occurs,since the pure
scientist is unable to undertake this further research until another technologist provides him

with more highly-developed instruments.



It seems,then,that these two branches of science are mutually dependent and interacting
and that the so-called division between the pure scientist and the applied scientist is more

apparent than real.
EFEX
AL o BLR AL F

YRR R RHEH A AR AT B B X E e R FUY B2 XA A 2 PR B ER T B
R BGEH sy e IR 2T RAN RO AR A EMEERRAFR? LR 11%
RE—BREEAMFLRFIE,

BEREERRMRGELTFHPESHRR 2 BHX R GUEFE e MR . 4
R (R D W FEMEM 2 5 SRR A FH4 E 49 E R R IR 7R HEAT X O T B Se b L
RREFER N XLH LKLY HRRTFERY, MIHEEENSPERBEY R 0T
B FEE L, B EmEE T HRAERR TR 7B BB ERE IR R
FOFEHOF AEATHRE. TERAMERABERGEMASHKE.

77 I B F 2 U B R B 5T 40 TR B e B2 e A SE AR R T AR 0E R BR L LA 3R A 250
B 1t SR 42 0 DT 5 BORRT B0 R B TR R HL AR 69 7 Ak . AN 55 4 R SR BE B R o LR EIE
PR AR R T U R st &fbF rmay it 2 L UL B R IR FREA0E 1 %1530,
I B R R B2 R BOR A RO Ak,

VR 2 Y FIE8IT B AR R AU TR BF SR B ik B T 1 A 3E i BN RSB SO B — A R B 5
HEMRREMAYBERZSTE . WERY EFARFRERS ET L FAXRTRERKES,
R Tl 6 0 R S T R R LA R E M A T I T WA E R RS
B, Bl AN REE AR NFFHE R SRRRER MG U 2R T
R R AL EURR AT A — S EI SRR T iR X —F AR, EE
B e B HHEER B AR R R RER AN AR E &G R E O S (U85 Z AT
R IHEI X — iR T — 2R,
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AL B FGENT AT BB AR TF . SR [ SCHR AR AN O % L 3% B R 0 R B
BiEny B 895 R F 0 MUFEF L F SO NN B A L ARSI T 32 B b R I W .
HEMI _HE — LA R AR EENIRMEIS,

T HEFE L IRER G

(DSurface wear can becaused by either thermal stress or fatigue failure in the sliding

faces.
FXARMERLE BB A5IR, FEHBDIEMEFTFRRER. (R
B (BOREBEREH B\ s a5 A 51 50E By ¥ 3h i /9 % 35 SR & .
(iE)
43 ¥7 :in the sliding faces & thermal stress fil faitigue failure By A ILIEBEIFE. A A)H
LA EEEEBENRE.
@What comes before realization is contemplation, If you avoid contemplation, you will
never get to the realization.
B (A LB R 2 B AR AR . G SR IR AN R, R R T R AR T R E S
(R
B30 (B TEH R AT LW BT, LA BB, R MEE, R IR R T
ATREBLIEEL. (IBE)
@Nothing was gained by all the overcaution,
B (A) SR XN FORER, F AR E R, R
(B : PR X Sl /MBI, Bk — T BB, (B

SR A (AR RE R, Ed T FHEREXHSH 2R FARKRIE,
ERXFING . FFARS L EF, FEBBEET “by”GEIDRF. T “B LR ZDF, R
RXHEMBERZ BNEEREYL, BFGILENTRE IR,

@Author and reader never see quite the same things in a book.

B EEMZENMARFBELPFEINERGES. B
BB FAR—FH (EHFMEEFEEREEASR., (E)
®1 was very young:the prospect of working under such a boss constituted the ultimate
indignity.
A RLURER EXHE—TERFTLENNEEET RANERE.
BB YN BER EXRE—TERFTTTIHRE —MEXHILRE.

AT R A ER, BRAMEFRER XM RBLEM, ERFXTEIM, X B prospect”Hl
“constituted "#RJE & SIA] AT A O] GEER A HL AT IR SOFE L A R LAk R R BT
ReifSs A RER A B B AYIANER. MEZ T EXBREFEIRST .

®There can be no sunshine without shadow,

F(A) RAHERTTREFELE, (R
RXB) HEIEHATREARE. (E)



Translation Practice

Ex. | Transiate the following sentences into Chinese;
1. Furthermore,there is no reason why one should use the strongest possible mortar to
build a brick wall.
2. The front garden was a gravel square.
3. Thus,the purpose of managerial activities is planned,organized and controlled work,
which in turn leads to coordinated work.
4. Bridges work so perfectly for crossing a rivers,a railroad track,a highway or a valley
that we use them every day without thinking much about.
5. There are too many people,too many things and too much junk in our park.
Compare translated sentence A with B and choose the better one.
6. Try as he may,he never succeeds.
BIC(A) : e R AT REE K H AR,
EX(B) . REMBREH BRALHT.
7. It is only within recent years that a branch of engineering has risen devoted to
theory ,design,manufacture,testing and use of optical instruments.
EXA) HREREILER A —ITHRER T E RS R A TR
ENE,
EXB): REREILEN A —THRAFNSHELR O £ AR A TR
8. The underground water is very likely to have dissolved in it materials that help it
dissolve certain rock materials. The water dissolved the limestone that was once here
and carried most of it away. \
B3 (A) T KR TRE M L4 IR B K, XY R X F K RIERELYR.
T KERT —EYEXENAKG BRKBIHERATE.
EXB) M T KBUEECZHNECERTYE . ZYRFHERAR —ENESEWRE.
WFKEBTEXRA . TANYLEXE FFHBTHRESHTET .
Ex. I Translate the following passage:
On Reading Skills
Reading skills are very important. Experts estimate that it is possible for any normal
adult English speaker to read 1,000 words a minute (and more), with special training. Yet
most students read only 300 words per minute. The following principles might be helpful for
foreign students who wish to increase their reading skill:
1) Always read faster than it is comfortable. The faster your normal rate of reading
becomes,the better your understanding will be.
2) While reading.,do not allow yourself to regress, but keep reading ahead in every

sentence ,even when you come across a new word. If some word,term,or phrase has clouded
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your understanding. you should reread it only after you have read the entire paragraph

through once.

3)Read selectively. As you read.make a conscious effort to screen the nouns,pronouns,
and verbs from the other words;since these are the words that give substantial meaning to
what you have read. In effect you should read nouns,pronouns.and verbs and merely see the

rest of the words in the sentence.



Unit 2

Engineering Education: An Update

Civil engineering educators should“stick to their knitting™.at least as far as curriculum
is concerned. Or instead, civil engineering educators should further diversify and develop
courses in new areas of technology. This different advice was offered at the Engineering
Education Conference held earlier in 1985 in Columbus,Ohio. The theme was “Challenges to
Civil Engineering Educators and Practitioners-Where Should We Be Going?”Those attending
the conference worked on a great number of issues from curriculum to finances to computers.

“We can't offer a variety of courses,”said James Pairot, referring to the curriculum
question. Poirot,a civil engineer,said institutions of higher learning should be updated,and
develop special expertise rather than diversifying “beyond our resources or where it does not
make sense, ” He thinks civil engineers are becoming known as “great managers,” and that
engineering schools should improve those skills.

Students should be seeing the multi-disciplinary nature of most projects and how the
civil engineer combines management skills with technical expertise in a coordinating projects.
Many civil engineers have to appear at public hearings later in their careers,and will be
dealing with the press,citizen groups,and political and public finance issues. They need to see
the “big picture” as university students,the reasons for the projects they might work on.

Poirot noted that his firm offered some 44 courses to new employees ;most were directed
at improving management and communication skills.

Others saw the curriculum picture differently. George Bugliarello of the Polytechnic
Institute of New York, said civil engineers should become more diverse. “We should be
looking at space.the oceans,deserts,” and other more exotic areas. Bugliarelo suggested,as
did others at the Ohio meeting,that civil engineers had allowed other engineering disciplines
to take over previous “new” fields, such as genetic and industrial engineering, and tele-
communications.

There are two possible courses of action,then one is to focus on high-technology areas;
the other is to focus on management. If curriculum tilts to the latter, one key skill is
communications. Several practitioners speaking at the conference remarked on the lack of
such skills among new civil engineering graduates. Lewis Grimm,a senior project manager,
was one of them. Grimm see new civil engineers as good problem-solvers,but sadly lacking in
communication ability ,both written and spoken. Sharing Poirot’s point of view,he said“Civil
engineers have to go out to the public:they need to explain why a project is needed. ”

Some engineering schools have communications programs. Francis Griggs of Union

College described four half-courses offered there that focus on oral and written

8



communication. One of the courses is graphics, with the goal of teaching students how to
express an idea in a drawing. Work on developing these courses began in 1980,and they've
been offered several years,with good response. However,classes need to be limited to about
20-25 students to make speaking courses effective,thinks Griggs.

Speaking skills aren’t the only problem with new employees. Practitioner Jim Naismith
noted a deficiency of quite another sort. Most new civil engineers, he said, “simply don’t
know how to work. Few have grown up on the farm or helped out at the family store. ”

The conference question, “Where are we going?” was never certainly answered. But
several speakers see such high-technology developments as robots and artificial intelligence
influencing the profession in the future. The discussion of new materials came up constantly.
The reason for this was that civil engineers will be developing new materials and learning
more about their properties in the future. These studies will change the civil curriculum in

years 1o come,

New Words

l.update n. v, ELfRL 11.diverse a. ZXHEHEYN.EEEAELH
2. knit vt. fREA 12.desert n. PE,AEZH

knitting 2. HAGE).HEY 13.exotic a. HPEM,EI] AR
3. curriculum ».  iffE 14. discipline n. %¥§#
4, diversify wvt. {HEHALL 15. genetic a. BETEMR
S.expertise a. H[THNR.EE 16.tilt  wi. {HEL BT
6. disciplinary a. Z#H 17. graduate n. K%
7.graphics n. (pl.) HE®% 18. property n. $fE
8, deficiency n. fHrZE .4 19. Polytechnic Institute of New York
9. persistent a. NHTEY . FREER) T 2R

10. polytechnic a. EFHTEN .. LB

Phrases and Expressions

.stick to BF,BH stick to one’s knitting REH D HAHHF
.work on M. FHHMCGESD

.refer to IR, B K

. become/be known as i\, BN

. deal with 4b38, X4

. remark on PEiE . RiE

Jdack of 8RZ . AE

.come up K4 . BEH¥
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