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Unit One

Doing Science

[1] We all know that science plays an important role in the societies in which we live.
Many people believe, however, that our progress depends on two aspects of science. The
first of which is the application of the machines, products and systems of applied knowledge
that scientists and technologists develop. Through technology, science improves the struc-
ture of society and helps man to gain increasing control over his environment. The second
aspect is the application by all members of society from the government official to the ordi-
nary citizen, of the special methods of thought and action that scientists use in their work.

[2] Human beings have distinguished themaselves from other animals, and in doing so
ensured their survival, by the ability to observe and understand their environment and then
either to adapt to that environment or to control and adapt it to their own needs. The pro-
cess of careful observation, perception of a pattern in the phenomena observed, followed by
exploitation of this knowledge, has largely inspired the area of human activity known as “sci-
ence”. It has also provided the bases for the traditional methodology of science: objective
observation and description of some phenomena, the formulation of a hypothesis or hypothe-
ses about the events observed and possible relationships among them, the use of these to pre-
dict future events, the verification of the hypotheses and, on this basis, the construction of a
theory of some area of natural activity.

[3] While this process still underlies most scientific activity, the classic “scientific
method” has been criticized from a variety of perspectives. To begin with, it is apparent that
the “objectivity” of science and scientists strictly characterizes only the lowest order of scien-
tific activity—observation. Even here it is doubtful whether anyone can be a truly impartial
observer of events. What someone chooses to observe® and the way one observes it must, af-
ter all, in part be a reflection of experience and of ideas as to what is significant. Consider,
for example, the different ways in which an artist and a layman look at a painting and the
different reactions they have to the same work.

[4] The construction of hypotheses and theories reflects the scientist’s interpretation of
what he or she has observed even more clearly than observation. At this stage of the scientif-
ic method, an element of subjectivity is inevitably present. This can most easily be seen in

the extreme case of scientists of truly creative genius. Galileo®, for instance, challenged the

1



scientists (and the church) of his day with his hypothesis that the earth revolved around the
sun. A twentieth century example is Watson and Crick’s® discovery of the molecular struc-
ture of DNA® . Clearly, science may involve not only careful observation but qlso a willing-
ness to be creative; this may entail looking beyond existing paradigms governing research in
a given area of study.

[5] A further criticism of the scientific method involves the subject matter to which it is
applied. The method was largely developed by physicists, chemists and biologists; it was
later adopted by people working in such areas as education, psychology and sociology, where
the subjects of research were often people. Although largely successful while used to study
the properties of inanimate objects or plants, the traditional approach to doing science is ar-
guably less appropriate for use with human beings. This is due fundamentally to the fact that
human beings are different; each is unique and, therefore, by definition, unpredictable.
The “average” person, after all, does not exist. Unlike chemicals, light rays or plants, peo-
ple have feelings and free will. Their experiences are different, too. Thus, the results of an
experiment with a “sample” of human beings can never safely be generalized to the “popula-
tion” from which the sample was drawn, however similar the other individuals in it may ap-
pear.

[6] Partly as a response to criticisms such as these, alternative approaches to investigat-
ing human behavior have become increasingly popular in the twentieth century. They in-
clude the production of ethnographies, or eyewitness accounts of life in groups and communi-
ties written from notes taken by individuals who often took part in the events they describe.
Thus, anthropologists, such as the late Margaret Mead®, have studied primitive societies in
this way. Ethnographic procedures have also been applied in urban settings in the
study of educationalinstitutions, professions and informal groups, like street gangs and drug
addicts.

[7] Whether or not ethnography, introspection, case studies, participant and nonpar-
ticipant observation, and similar activities constitute “science” depends on one’s definition of
what science is. Unlike traditional scientific undertakings. research which uses these meth-
ods rarely starts out with hypotheses to test, although it may involve some informal hypothe-
sis testing after a study has begun. Most such work is descriptive, not experimental. Prac-
titioners explicitly interpret what they observe, and often categorize their data after the data
collection process is complete and from the perspectives of the people they were observing.
Their findings are often closely, even inextricably tied to the context in which the data were
obtained. For this reason, they cannot be generalized to other settings, even if this was the
purpose of such work. Unlike some traditional scientific research, however, what is lost in
rigor and generalizability is perhaps gained in understanding. The willingness to recognize
the value of these newer “unscientific” ways of doing science may be another instance of the
human ability to adapt and survive, of which we spoke earlier.
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New Words and Expressions

1. perception™ /pa'sepfon/n. the ability to perceive B 11; B

2. exploitation™/eksploi'teifon/ n . exploiting or being exploited #|H; F Xk

. methodology™ /me@o'doladzi/n . the set of methods used for study or action in a particu-

lar subject, as in science or education TR, (FE—%F) —FEFE

. formulation /fomju'leifon/n. the act of formulating; formulated statement AR &

™ ARG A

. -hypothesis /hai'pofisis/ n. an idea which is thought suitable to explain the facts about

something %
verification /verifi'keifon/n. the act or practice of verifying iEBH, iE3E, TE; B
5, BXF, Fik

7. underlie /anda'lai/ v¢. form the basis of; be or lie under # B &M ; (MVF---2ZTF

10.
11.
12.
13.
14.
15.

16.
17.

18.

19.

20.

21.

22.

. objectivity /obdzek'tiviti/ n. the state or quality of being objective Z XL (1)

. layman®/'leiman/n. a person who is not trained in a particular subject or type of

work, especially as compared with those who are [TAMX, #MT

genius /'d3iinjas/n. creative or inventive capacity; person having this capacity X 71 ;
AT

molecular /moau'lekjule/ adj. of or related to molecules 4+ F#, 4+ FHBMN

willingness /'willipnis/ n. readiness, eagerness [R&, &XE, LHEE

entail /in'teil/ vi. make necessary; impose (expense, etc., on sb.) {H4%; {FENiE

paradigm /'paeradaim/n. a very clear or typical example of something B8, R

inanimate /in'senimit/ adj. lifeless; without animal life; spiritless, dull LAY, JE
IR TESKH, BEM

arguably /'a:gjusbli/adv. in accordance with what is arguable P] §+#¢H#l, W[iSiFHs

unique /ju:'ni:k/ adj . having no like or equal; being the only one of its sort E—HJ, 2%
Y, L5y

unpredictable” / anpri'diktabol/ adj . that cannot be predicted AU Hi 5 B, A A Bt
# .

generalize, generalise™/'d3enarslaiz/v. make a general statement; bring into general
use HY4, #E3E; #S, ¥R

ethnography /e0'nografi/n. scientific description of the races of mankind A ff2¢, A
it

eyewitness /'aiwitnis/n. (to, of) a person who himself sees an event happen, and so is
able to describe it, for example, in a law court H##&, WiEA

anthropologist /2n6ra'polad3ist/ n. someone who studies anthropology A 2825



23. ethnographic /eOna'grefik/ adj. AF#EH
ethnography the science of the different races of man Aff2£

24. addict®/2'dikt/v. (to) (usu. pass.) cause (someone) to need or be in the habit of

having, taking, etc. {#UL¥, HERL
addict” /'edikt/ n. a person who is unable to free himself from a harmful habit, -esp, of

taking drugs BRI A

25. introspection /intra'spekfsn/ n. looking into one’s own thoughts and feelings W 4,
FE-y

26. nonparticipant /nanpa:'tisspent/ n. (in) a person who doesn’t take part or doesn’t
have a share in an activity or event RZ &

27. descriptive” /dis'kriptiv/ adj. serving to describe; fond of describing #E#; B
5y

28. practitioner™ /preek'tifons/ n. professional man, esp. in medicine and the law FF Ml
&, FlEW, FFlERIE

29. explicitly™/iks'plisitli/ adv. clearly #§##h, BI#Hh

30. categorize™ /'katigoraiz/ vt. divide, classify 433, R4+

31. inextricably /in'ekstrikobli/ adv. without possibility of escaping from or solving JG ¥
i, TREfR

32. rigor /'rige/ n. sternness; strictness 2H%, I5; %, K

33. generalizability /d3enarolaiza'biliti/ n. ability to generalize ¥EFEBE S, HAEES

34. to begin with firstly & %
35. in'part in some degree EFHEE L, (—) ¥4, FH
36. start out begin; set out FFif; HRE, HE

Notes

Dchooses to observe: decides to observe. Here “choose” means “decide”. Other examples:
1. He chose not to go home until later.

2. The doctor chose that all the patients should stay.

@Galileo: Galieo Galileo (1564 ~1642). Italian mathematician, astronomer and physicist.
He discovered the isochronism of the pendulum and demonstrated that falling bodies of dif-
ferent weights descend at the same rate.

®Crick: Francis Harry Comption, born 1916, English biochemist, helped to discover the
helical structure of DNA; Nobel Prize for medicine shared with James Watson and Mau-
rice Wilkings 1962.

@DNA: deoxyribonucleic acid IR E B ZE, LZEBBER

®Margaret Mead: Margret (1901~1978), U.S. anthropologist, best known for her re-
4



search into child rearing, personality, and culture in primitive societies, chiefly among the

people of Oceania.

Exercise A

I . Comprehension
Answer the following questions or complete the following statements by choosing the
best alternative A, B, C, or D under each.

1. By “systems of applied knowledge” the writer refers to

A. academic disciplines B. subjects of instruction
C. branches of applied engineering D. branches of applied science
2. The main characteristic of human beings is that they can
A. understand and control their needs B. control the environment to survive
C. adapt to and control their environment D. distinguish themselves from animals

3. According to the passage, the first stage in the scientific method is
A. construction of a theory
B. observation of some phenomena
C. formulation of a hypothesis
D. description of relationships among phenomena
4. The writer believes
A. the traditional scientific method still works in human activity known as “Science”
B. the observation stage to be truly objective
C. all scientists should be absolutely impartial observers of events
D. looking at the same oil painting, an artist and a layman make the same reactions
5. The writer implies
A. all scientists’ theories are constructed by their hypotheses
B. all scientists’ hypotheses are interpreted by what the scientists themselves have ob-
served
C. Galleo’s research was done within the traditional paradigm in that discipline
D. Watson and Crick’s research was not conducted within the traditional. paradigm in
that discipline
6. The traditional scientific method was created and developed by
A. physical scientists B. social scientists
C. psychology researchers D. traditional educationists
7. Acoor‘ding to the writer, it is impossible to generalize safely from sample to population in
research with human subjects, because
A. the sample and population are not sufficiently similar

B. the different sample is drawn from the diffenent population



C.
D.

the “population” from which the sample is taken may be the same

however similar the other individuals in the “population” may appear

8. It is true that

A.

the anthropologists in the twentieth century still use the traditional approach to do-
ing science in the study of human science

there are many ways to investigate human behavior in the twentieth century
Margaret Mead used ethnographic procedures in her research work

no sociologist today uses the alternative approaches to studying the primitive soci-

eties

9. The first thing an ethnographer does is

A.
B.
C.
D.

to state the hypotheses he or she will test in a study
to interpret explicitly what he or she observes
to depend on the definition of what science is

to design and make a special scientific experiment

10. According to the information contained in sentence 4 of the last paragraph, which of the

following statements is not true?

A.

B.
C.

D.

Ethnographers often form categories and then test them by seeing if the data they
later collect fit the categories.

Ethnographers often make categories after the data collection is completed.
Ethnographers collect the data from the perspectives of the people they are
observing.

Ethnographers give an interpretation of what they have observed.

11. The sociologists .

A.
B.
C.

D.

like other scientists, do their research in a traditional way

unlike natural scientists, do their research in some new “unscientific way”

believe that their findings always heve no connection with the context in which the
data are obtained

study the properties of inanimate object such as communities, or human societies

I . Vocabulary

A. Identify one of the four choices A, B, C or D which would best keep the meaning of the

underlined word or phrase.

1. He was a medical practitioner for ten years; later he taught medicine.

A.
C.

doctor B. assistant

helper D. businessman

2. The crop failure was due in part to the drought.

A.
C.

in partiality B. on part

in some degree D. to a large extent



