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undited m Writing Scientific English

* q =
WRITING SCIENTIFIC PAPERS

-L7DS OF SCIENTIFIC PAPERS

First of all, let us consider tne various kinds of
scientific papers. In the sequence of the personal development
of & scientific worker, perheps we should first meantion the
i 2gis connected to a ur
T2r objective is mainly to train the fujure scizntist in the
Tundamental process of fermulating a problem, dsrining his
specific approach, followsd by a series of activities required
for the solution of the problem, namely,

ate student's degrese w»zgearch.

ezxamination of previous
investigations to find clues for his preseat woxk, experimental
detaile and analysis of experimental results. Originality is
one of tae prime requirements for a good graduate thesis, be

shat in tne style of the solution of the problewm In band, including

iathematical analysis, or in the technique adopizd for experimental
investigation. Generally, considerable details are needed to
lerionsirate the writer's ability to cone with the problem.

For most of us, we are coastantly traced wish the day-to-day
problem of writing reports on laboratory investigations and
rezults of concept davelopment. The length and breadth of
laboretory reports vary greatly. In gernezal, periodic reports
awe wrivten, which, al%exr a statasd period, are as:iembled into
“e=e kind of a final or terminal report at the conclusipn of
gn iavestigzaticn. These lazoratory rsnorts not cxly serva the
informing cther members of : researzl Fastitution

ally imporitant new findiangs on a standing
eration of the repert itself sets |
in ordsr., At ike, roment, the

such progress3 r2pori writing is
particularly after the Culsu

report writing not c

greatly disinherited,

ral Revolution.” Isuy opinion, this kind
ontridbuites to the <fricient scilentific
eduinistration of a resasren iast
siznificance to the intelle
Even more neglected axe »

tziion, but i3 slso of immense

scienvific worker,
i % formulation and dev
o.ment of new concepts, wtithout which originality in scientific
researeh is out of the quastion.
Now and then, a group leader or a division head needs to
thumb tarough publications z2lated tc ais field and finally
write a review on the status of the art. Here, as a research

viorker, he should not lose sight of a different object for his



activity as ccmpared tof%gt professional literature searcher.

He needs to weigh and consider tne work of other investigators
engaged in the field in order to generate new ideas for use

in his own work. Rather than completeness, heurism will be his
guideline when he examines the literature. In this kind of
report writing, @ research worker should always be aware of

his distinction from a contributor, for instance, to a technical
encyclopedia.

Ferhaps the most difficult job for a scientific worker is
writing for the uninitiated. He has to be not only capable of
expounding a ecientific or technical subject in non-scientific
or non-technicel terms, but also faithful to scientific or
technical accuracy. To be more proficient, he needs also
to be able to weave his own original concepts into the writing
go as to be understandeble and acceptable to the non-scientific
or non-technical reader. This is a very practical problem
particularly in applying for research fumd or science awarﬂ;.
COVENANTS FOR THE WRITER

As general principles for writing scientific papers,
different as they are, I like to mention what I prefer to call
the three covenante for writers. These I learned when I served
as an editor of the English university newspaper when I was in
college. The three covenants are:

1. For whom are you writ{ng?

2. What are you going to write?

3. How are you going to write?

Consider these wggm-wbat—how questions seriously before you put
anything on paper, and you will notice the difference when you
write. -

Know your reeder. One seldom writes for oneself. Anything that
is written on paper is meant for some kind of readexship,
although readers differ widely in respect to what they want

and what they can understand and accept. Therefore, it is of
gréat importance to identify the sector of readershipﬂ;hich

a paper is meant. A paper wriitten in abstruse methematical
language cannot be eppreciated by the practical engineer who

is interested in something which may be of immediate use to

him. On the other hand, for a scientific conference, a paper
written in the style of a practicum (German: Prektikum) would
probably put the author to disgrace. For use at a symposium,

a long paper may rob the floor and incite the discontent of

*2



other oarticipanta.

Haz% to write. Like an experienced photogiapher who .
AR AT

a ;ood picture can only represent one subjsct the writer of a

scientific paper needs to know exactly what he wants to transfer

to the reader through the paper medium. Any poorly formulated

-roblem can never be expected to carry the concept of a writer well
wever good it may be. A subject needs to be resolved into '

itc component parts, and the writer needs to know e;actly

w-.% %to present in these sepa}ate descriptions and how to

correlste these separate parts into a comprehensive whole.

A scientific paper should be considered as a means for conveying

to> +he reader certein intormetion rather as an end by itself,

and its writing is therefore justifiable only by the value of
the contents.

HYo® _to write. Logical sequence ought to be observed in the

srocess of conveying what is in the writer's mind to the reader

ia mind, as efficiently as possidle. That calls for the use of

concise and accurate language. Although the human thought

orocess often calls for certain recycle and feedback in

exposition, in order to inculcate important and difficult

ideas, redundant structure needs to be avoided at all cost

in any scientific writing. Unlike belles-lettres, the scientist

nas et his disposal tables, diagrams and even photographs to

disnense with lengthy verbel déacription so as to accelerate

tire nrncess of thought transfer. An idea often requires

expioration from different engles for the sake of emphasis,

2 pough the style used has to be distinguished from simple
enetition and verbosity. In general, a clear and persuasive

language is oreferred to engage the attention of. the reader

throughout tihe reading process, so as to make him accept the

writer's point of view naturally, willingly and with little difficulty.

}27IRAL STRUCTURE FCR A SCIZNTIFIC PAPER
Tne title of a scientific paper comes first, but it is
often the result of repeated revisions in the course of the
sreparation of the paper. To all intents and purposes, it
80:16é autline in as simple terms as possible the significant
features of the paper. Superfluous wordings, such as "A
report on ....," "Theory of ....," “Investigations on:
etec., are to be avoided for the sakc of streamlinin




thought-transfer process.' H
Then comes- the abstract or summary ’
srecedes all the rest of the paper, it is usually the last
installment of the entire writing process. It sketches broadly
the objective, the methodology and conclusions of the paper.
A good abstract plays a decisive role in inducing a reader to
continue reading beyond this point to the main contents.
Now we come to the beginning of the paper, the preamble,
2r the introduction. Some authors prefer not to prefix this
port of a paper with the heading, INTRODUCTION, especially for
a short paper. Here the problem is formulated and possibqy

%clained, and the objective is defined. Often the approach
“he solution is outlined with due emphasis on the originality
tre author, which alone justifies publication.

Next the work of the previous investigators is reviewed
witlh a weighted opinion as to the pros and cons on the views, (
conclusions, and methods of the past. In the éaaa of large
accumulation of previous material, it often faoilitaﬁpu
communication by resorting to tabulation. Following:that,
t:e present approach/may be restated in somewhat mé;fpdetail
to demonstrate the author's originality as diutingu{;ﬁhd from
nast work, Ambiguity in claiming the originality of the
2:tthor's contribution may well be frowned upon by his peers,
ané it goes without saying that failure to mention or even

o rewd ommission of similar previous work means poor professional
ailides.

v

If the author's contribution includes certain systematic
coseideration, especially when mathematical analyais'is
involved, a special section on theory is provided. Brevity is
5Cten desirable, and emphasis is therefore devdted to the
aszsunptions and conclusions with a few intermediate steps to
illustrate the methodology, while details in regard to
‘sinthematicel derivation and solution of equations are often
rzlegeted to an appendix. Except for the case of a gréduate
thesis or a detailed laboratory report, numerical results are

not needed. Instead, curves and diagrams are more efficient in
thought transfer.




Hormally, a description om
follows the theoretical analysi
regeerch, theoretical treatment is 1noorporated in t e
o7 %te experimental results. While dimensioned drawings are
neeied only for detailed reports of investigation, for
orezentation at conferences, schematic sketches of the experi-
sertal setup are preferred for better clarity. Materials used
in iesting, experimental procedure have to be mentioned,
thourh briefly for most purposes. Details on design of ki
epnaratus, calibration curves as well as other unnecessary
detoils, if included, only serve to divert the reader's
tention from the main tenet. These are to be put in an
s sendix. ®

The purpose of all experimentation is to obtain certain
factual results under specified conditons. These results
have to be presented as faithfully aa possible to reflect the
ohiective world. The function of a research worker is to
coordinate these facts, correlate them to related phenomena,
coipare and analyze the observations and measurements obtained
in t e experiments as accurately and as quantitatively as his
ability permits. Again, the suthor needs to pay great -
attention to establish the main thesis of his contention, »
leaving the minor details to subordinate locations. If the
author is possessed with extremely pnegnant fresh ideas,
t:e ;resentation of experimental results and the analysis of
tmese results may be dealt with in two separate sections.

Lastly, comes the conclusion of the paper. It has to be

sucecinct, accurate and well-pointed, answering particularly

whether or not the objective of the investisation has been

atteined and what it consists of after all the “toils of the 1nvestigntor.
The mechanics of writing a scientific paper meant for the

nrofession, calls for a list of notation on the symbols used

and nlso a list of refrences. In citing previous work, self

corisistency in style is necessary, and the requirements of any

publisher have to be followed strictly. It is rather deplorable

that rany a scientific worker is not even capable of using non-

eonflicting punctuations in a same list of references.

..... by looxog Kwirale
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