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Unit 1 Science and Sub-disciplines of Natural Sciences

Text A

What Is Science

The word “science” is from a Latin verb meaning “to know”. When we speak of science, we
speak of a way of understanding the world by describing and explaining natural phenomena,
because this is the way of acquiring knowledge.” To achieve this scientist makes initial observations
and then follows a series of steps, known as the scientific method (Fig. 1-1), so that conclusions can
be drawn on the observations made. This process allows knowledge to be gained in an organized
way. All proper scientific research is carried out following the scientific method and scientific
research articles are written with this method in mind. It is essential that any Chinese person aspiring
to be a scientist is familiar with this method also. An appreciation of the process of the scientific

method is valuable to the understanding of scientific academic English.

Observation
Question
> thesis -

Hypi hesis T'est supports
Test does not Prodicti hyplz)fhfesns:
support hypothesis: rediction =< mad_t pnﬁer .
revise hypothesis or ¢ ItJf?l llgl)l()nb an
pose new ones est them

Test: }
t experiment and

data collection

Fig. 1-1  Scientific Method

The scientific method is essential to technology English. The first step in the scientific method
is to make general observations. You may then gain some idea about what you have observed, and
you may have a question from which you could make a prediction on what the outcome might be.
What you predict, however, may or may not be right. You must first test the different alternatives to
your idea (or theory) so that your answer is not biased. However an idea or a theory is usually not
testable. For instance you cannot test the theory of evolution itself, because evolution is a theory and
not a tangible thing (that is, it cannot be touched and is not obviously visible). Therefore the
question derived from your idea needs to be turned into a hypothesis that can be tested. For example,
you can touch flowers and see their colors, and so you can collect their seeds and test the hypothesis
that when seeds of red and white pea flowers are crossed, the flowers of offspring have a certain

ratio of pink, red, and white color. You can easily count the seeds that produce the flower color,
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therefore you can compare (i. e. test) them. The hypothesis, if supported by the results after testing,
may be used as evidence to support the original idea. Thus if the ratio of red, white and pink flowers
of offspring matches to that predicted, it can be taken as evidence for the theory of evolution,
because evolution means change through generations.

Without hypothesis testing, ideas about nature (e. g. evolution and creation by God) are mere
speculations which any person can make. You cannot base your conclusion or claims on intuition,
unqualified speculation or emotion.” Using these to explain something is not very convincing, and
consequently would not be scientific. Science is therefore really about gathering evidence to explain
natural phenomena.

There are actually two types of hypothesis when conducting an experiment: a research
hypothesis and a null hypothesis (Fig.1-2). A research hypothesis is a statement that you think is true.
But because science must be unbiased, testing what you think is true would be biased. The null
hypothesis, which states that the test will show no difference in what is being compared (or no
relationship between given variables), is an impartial or unbiased statement that is used for testing
instead. If the test rejects the null hypothesis, i. e. the null hypothesis is shown to be incorrect, the
data may be considered supportive of the research hypothesis. That is why the research hypothesis is
also known as the alternative hypothesis. While there is only one null hypothesis for each test, there
may be more than one alternative hypothesis.

Observation: Butterflies found on two islands are on

average larger on island A than on island B, and different
insect-eating bird species are found on the two islands.

Question: Are butterflies on island B smaller because
bird-predator species there prefer larger butterflies.
thereby reducing the average size?

¢

Research hypotheses: (1) Bird predators on island B cat larger
butterflies than those on island A.(2)Bird predators on island B
eat smaller butterflies than those on island A.

Null hypothesis: Bird predators do not discriminate butterfly size.

|

Test does not support - Test supports hypothesis
hypothesis—new Prediction: dicti i Both
; —new prediction:Bo
hypothesis:Differences L:}rge butter.ﬂ|e§ are preferred food<__ laru:: bl?tterﬂty adults and
i cliaticiconditions of bird species from island B. larvae of large butterflies
caused butterfly-size and are favoured on
difference on the two island B.
islands. Experimental test: Analyse the T
t stomach contents of birds on the
two islands to determine size of
butterflies consumed.

Fig. 1-2 An Example on the Application of Scientific Method

The study of science is not just memorizing and reiterating a large amount of facts and theories,
it is about experimentation using the scientific method. Experimentation, through the application of
the scientific method, can make pursuit of knowledge enjoyable to the students. To the established
scientist, there is nothing more satisfying than solving mysteries and delving into the complexity and

fascination of nature.
2



Text B

Sub-disciplines of Natural Sciences

Science is a large, multidisciplinary branch comprising many fields of study. Within each
science field, there occur many branches that science students may specialize. Below are some
examples of sub-disciplines of the natural sciences:

1. Biological Sciences

< molecular biology, genetics, evolutionary biology
microbiology, histology, cell biology
botany, zoology, entomology, parasitology, mycology, taxonomy
medicine, anatomy and physiology, neurophysiology, immunology
biochemistry, biotechnology
marine biology, freshwater biology

agriculture, agronomy, animal science, veterinary science

IR IR S PSP

ecology, environmental science, conservation biology

< bioinformatics

2. Physical Sciences

< physics

mechanics, optics, acoustics, electromagnetism, nuclear physics, particle physics, quantum
physics, fluids and plasmas, mechanics, solid-state physics, theoretical physics

< chemistry

analytical chemistry, electrochemistry, materials science, biochemistry, organic chemistry,
inorganic chemistry, spectroscopy, stereochemistry, industrial chemistry

<> astronomy, astrophysics, cosmology

< Earth sciences

geology, geography, hydrology, oceanography, soil science, limnology, paleontology,
mineralogy, crystallography

Even within the sub-disciplines there are more specific areas of study. For example, ecology
covers areas as population ecology, community ecology, ecosystem ecology, landscape ecology,
environmental science, nature conservation, evolutionary biology, ecophysiology (or environmental
physiology) behavioral ecology, etc. Medicine may include such areas as dentistry, pathology,
cardiology, as well as immunology, microbiology, parasitology, anatomy and physiology, etc.

Non-natural sciences include mathematics, health science, sports science and many others.
Mathematics itself does not require experimental test of own theories and hypotheses, but it is
essential to science—it plays an important role in the scientific method and in the expression of
scientific models, such as in hypothesis testing and data analysis and in generation of mathematical
models for prediction.” Some subject areas attach “science” to their name because they want to be

seen as rigorous that the science term implies. “Social sciences”, which studies human behaviors and
3



societies, and “political science”, which studies how people obtain or compete for power to use in
governing a country are examples of “sciences” based more on opinion and persuasion rather than
following the scientific method.” An extreme example is “creation science”, which has very little in
common with the scientific method at all.

The science brand is often incorrectly used to mean “modernization” or “high technology”.
“Computer science” is an example. It is normally not considered a true science field for the same
reason why “political science” is not considered a science field, although it does have a strong
grounding in mathematics.

New Words and Expressions

natural phenomena H A%

evolution [i:va'lu:f(a)n; 'ev-] n. ¥4, HHikie: HE
hypothesis [har'po@isis] n. fR¥%; [Z]ai$e, A
speculation [spekju'ler/n] n. ¥HL; HEN; BER;, BAHLEE
molecular [ma'lekjula] adj. [fL2F] 2 FH; B FARM
histology [hr'stolad3i] n. Z4R%

botany ['botoni] nAHY)%

entomology [ento'molad3i] n. EHI%

parasitology [,parasi'tolad3i] n. ZFAZHL%

mycology [markolod3i] n. HFE¥

taxonomy [tek'sonomi] n. 732 RIE

anatomy and physiology f##IA4 B4, fif il 5 A
neurophysiology [njueravfizi'olod3i] n. LA HE 2
marine biology A%

freshwater ['fre/wo:ita] n. VR/K: Wil WK adj. %K) TEKK
agronomy [a'gronami] n. R RZZE: RIAEHF
veterinary science HPs; HEE

ecology [I'kDlad3i] n. A& HESAER¥
bioinformatics n. AEYFE B¥: AW IR

optics ['optiks] n. [Jt] M

acoustics [o'kuistiks] n. A% HUIRR, HR
electromagnetism [rlektrov'maegnitiz(s)m] n. HilE; HHRLY
spectroscopy [spek'troskapi] n. [f] Jtil4

astrophysics [@stra(v)'fiziks] n. RKAEPHE2E

cosmology [kozmolad3i] »n. [K] FHL; FH¥
hydrology [har'drolad3i] n. 7K3C%, 7KICHhEEAE
limnology [lim'nolad3i] n. WIVHAYI, WIHY¥
paleontology [pzlion'tolad3i] n. HAHY



mineralogy [mma'rzlad3i] n. W%
crystallography [krista'lografi] n. [dfA] &aa%

LA HA
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60%LL ERIEHRAIERER, 50%L ERRARERUIGEZIMN. 7 19 HELM 20 #
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5) KEM AL

6) A M RARANHL T i R EL 1) K

) BWARED ., HARWEILE . GREEZ.
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T FEER R E S T AR, R KB e Skl X ESOR BT IE
FEEREAENE, FEULEA E AR S AR SOERS Ak R UIRE S . B H S RZH
Kk, BEZEREINE K ERET DEEARERON kL, BEEERK. &
ARRHA . FARZTH AR, EERE . ElFSE. HTUERRMEIROER |, o
B DB AR AT GR O R +r ZE R, LMELEE Rt 2R S A 3G E VR o
AT AR PHEEE E ARSI

Notes

(© When we speak of science, we speak of a way of understanding the world by describing
and explaining natural phenomena, because this is the way of acquiring knowledge.

SHEFL: JRATRBFIER, BAVRK R —FdE T BRI S W HRFRRR T it
FHHTTE, BN IX R IREUAR 42

@ Without hypothesis testing, ideas about nature (e. g. evolution and creation by God) are
mere speculations which any person can make. You cannot base your conclusion or claims on
intuition, unqualified speculation or emotion.

SEEL: BAEXNBBOEIE, KTRKER Bl ief Lot 57 K s
WARAREE— N AZATLMEH BN TE . ARELLE B T4 IR H#E I RS 18 4 458
HIHR 3 .

(® Mathematics itself does not require experimental test of own theories and hypotheses, but it
essential to science—it has an important role in the scientific method and in the expression of
scientific models, such as in hypothesis testing and data analysis and in generation of mathematical
models for prediction.

SERN: BFEASATEE LR KRR IS, (BN T2k e 2 miR
Ao BUATERL TR ARl AR A RAAE A AE X AR R « B 73 B LA R Tt 4 2 A
R P AEERERERIEM.

@ “Social sciences”, which studies human behaviors and societies, and “political science”,
which studies how people obtain or compete for power to use in governing a country are examples
of “sciences” based more on opinion and persuasion rather than following the scientific method.
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% BT

® It is normally not considered a true science field for the same reason why “political
science” is not considered a science field, although it does have a strong grounding in mathematics.

ZHEFL: REE GHENREE) WEARROECAER, B “BUARE” AN
ARFFRRRMR, EFEL T HENRERAREIEMEIE,



Unit 2 Why Learn Scientific English

Text A

Major Scientific Discoveries and Inventions

Since the Industrial Revolution in the 18th century, science has progressively developed important
influences on the life of people throughout the world. Technological achievements such as the motor
vehicle, refrigerator, television and computer are just some examples of use of scientific knowledge for
practical purposes which we have now taken for granted. The refrigerator, for example, was based on the
scientific concept of evaporative cooling, in which latent heat is released during evaporation as the air
carries off water vapor. Instead of water, the refrigerator performs cooling using chemicals.

Perhaps the more well-known breakthroughs of scientific research are those that led to medical
advancement which saves lives, such as the discovery of penicillin, open-heart surgery, radiotherapy
and eradication of the disease smallpox. There occurs other scientific research which has shaped our
modern society (Tab. 2-1), like those that led to the synthetic materials such as plastics which many
of us encounter daily, the various forms of agricultural practices which maximize crop yield, the
treatment of water fit for human consumption, and the list goes on.

Tab. 2-1 Major Scientific Discoveries in the 20th Century and Up to Present

Years Major scientific discoveries Major inventions
. . . . yacuum cleaner, ai ditioning, electrocardi X
function of white blood cells, buffer solutions, mammalian v canct, air condioning, electrocarciogram
1900s h XX and YY. A dro’ b first powered flight, plastic, radio broadcasting, color
Sex chromosomes an » AAvogadro's number photography, electric washing machine
diffraction of Roentgen rays, role of chromosomes, first . . N
fsi . : s . 2 neon light, stainless steel, detergent, frozen food,
1910s vitamins, continental drift theory, isotopes, theory of relativity, s : b
refrigerator, sonar, talking motion pictures demonstrated
structure of the atom, mass, spectroscope
1920s insulin, carcinogenic effect of UV radiation, penicillin, Big broadcasting, television, liquid-fuelled rocket, aerosol
Bang theory, oestrogen sprays, Geiger tube, synthetic rubber
pray: 13 Y
. . . jet engine, color film and movie, electron microscope, FM
electrophoresis, radio astronomy, molecular orbital theory, J, engin r . b nm|- pe. .
1930s . e . . radio, radar, photocopying, nylon, automatic transmission
cortisone, imprinting in young animals, nuclear fission ©
for cars
1940s Krebs cycle, function of DNA, carbon dating, role of genes in helicopters. silicon solar cell, nuclear reactor, microwave
controlling chemical reactions, ultrasound to scan foetus ovens, transistors, general purpose computers
different RNAs in organisms, double-helical model of color television, hovercraft, solar-powered battery,
1950s DNA, structurally modified antibiotics, sodium pump in nerve | video tape recorder, satellite, modems, microchip,
transmission, polio vaccine, cause of Down’s syndrome laser, contraceptive pill, heart pacemaker
quasars and pulsars, genetic code, human growth hormone, audio cassette tapes, electronic calculator, space
1960s live-virus vaccine against German measles, successful heart | flight, diesel-engine passenger car, word processor,
transplant optical disc, fiber optics, domestic microwave oven
. . T S P floppy and compact disc, personal computer and
restriction enzymes, genetic engineering, in vitro fertilisation, . . ) .
1970s cated lonal antibioti be baby supercomputer, printers, microprocessor, space station,
smallpox eradicated, monoclonal antibiotics, test-tube baby CAT scanner, mobile phones %
19805 HIV responsible for AIDS, Hepatitis B vaccine, polymerase chain space shuttle, intemet, high temperature superconductor,
reaction, DNA fingerprinting, black holes confirmed CD-ROM, X-ray laser, coaxial cable, artificial satellite
1990 genetically modified food, cloning from adult cells, antimatter World Wide Web, DVD, Hubble space telescope,
s proven nanotechnology
2000 gene control by RNA, nanocircuits, synthetic virus, human iPod, artificial heart and liver, hybrid petrol-electric
s genome project completed, cloning of human embryo passenger car, toy robot




The importance of science to modem societies cannot be underestimated. Scientists are forever
seeking and discovering answers to the questions that concern people, the environment, and even the
universe. Are vaccines available to prevent a disease? Is there a method that can maximize crop
yields? How do we rid of pollutants in our drinking water? What can we do about global climatic
changes? Can we invent a building material that can withstand extreme weather conditions? As a

scientist, you may provide answers to these or other questions asked by the society.

Text B

Importance of Technology English

Technology English is essential for you. It is necessary to communicate any new findings,
achievements, ideas and predictions to other scientists, governments and the general public.” This
need has led to a huge range of the literature being dedicated to science. Results of scientific
research are often documented and communicated through international journals, a vast majority of
which are in English. In fact, more than 90% of scientific articles are written in English, even though
only half of them come from authors in English-speaking countries. This means nearly all scientific
research is communicated through English regardless of the nationality of researchers. Certainly the
most reputable international journals are in English. Therefore if you want to read the best science
articles, you must know how to read in English, and if you want to write the results of your research
to an international audience, then your article must be in English. Publishing in an English-language
journal allows a broader readership and better recognition. If you publish your article in Chinese,
then only Chinese people can read your work. If you are an active scientist who wants to either
develop or retain a reputation in your area of research, you have a greater chance of achieving this if
you can present, write and discuss your topic in English. Even if you are not directly involved in
research, it is likely that in your work you will encounter books written in English. If you are a
graduate student, you would be required to summarize your thesis or dissertations in English.

In China today, if you are serious about becoming a respected scientist, you must be able to
communicate in English. Competition for academic positions is high, with increasing number of
local students graduating and foreign-trained students returning. It is not surprising that many local
students and young scientists in China finish up working in a different profession from the one they
preferred or had trained for. Of those who are dedicated to a career in science, overseas training or
work becomes an attractive option. However, only the top students (and those with wealthy relatives)
are able to obtain scholarships to finance their tuition fees. Not surprisingly, because of their good
training, cross-cultural intellectual experience and command of English, foreign-trained PhD
students (and researchers with experience in a foreign country) are often favored over local-trained
scientists in obtaining preferred jobs upon their return. Whichever direction you take, an ability to
communicate in English would be a distinct advantage. In science, it is not just plain English you
need to know, and not just technology English either, but scientific technology English.”



