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The recent surge in economic development and the attention paid by the Chinese
government to science and technology is well known. The laboratories and engineering
facilities of China are rapidly becoming outfitted with modern equipment. Students in ever
increasing numbers are concentrating their efforts in science and engineering fields. Chinese
students are again going abroad in greater numbers, including in the United States, following
the downturn in U.S. student visa issuance after the September 11, 2001 terrorist attacks in
the U.S.

One might therefore expect that such rapid technological development would demand
that the results of research completed by Chinese scientists and engineers reach the scientific
community through national and international journals. In nearly all international journals
English is the language of choice. To prepare for this, English language training at the graduate
student level and even beyond, will require special writing techniques and vocabulary that
extends well beyond the undergraduate level.

We have observed over the many years’ teaching English at the graduate level in China
that writing professional style documents, such as theses, dissertations, and research papers
requires jargon and style of presentation found nowhere else in society (a fact that is
undoubtedly true for any society). The vast majority of Chinese students have very little
exposure to technical writing, even at baccalaureate levels. However, English training begins
in China at an early age, at primary school (grade 3, about age 8) in major cities, or at junior
high school levels (at ages 12—13) in the rural regions of the country. Total classroom contact
hours in English study (oral, or written) would be about 288 hours at college level only by the
time the student completed a bachelor’s degree. At the MS and PhD levels in the universities
in China, English study varies significantly, and in some cases is optional, but most students
enroll for about 72 class hours of oral and written English.

In the 5 years of experience of one of us (BLD) teaching English at the graduate level (MS
and PhD students), observations are that from the hours of English study given above, most
students are reasonably familiar with street talk, and a few idioms, but are lacking in the
understanding of technical writing. By the time they have reached this point in their education



most graduate students are paying much more attention to their professional studies and
research (engineering, science, economics, etc.) and have little time for continued regular
English study.

This book is intended to assist graduate students in the preparation of sound technical
English research documents, including enhancement of their technical vocabulary. Writing
examples given herein call on many disciplines which will familiarize the student with fields
other than his own specialty.

The writing of a good refereed research paper, acceptable by an international journal
requires considerable work, often including several revisions. It is an ambitious goal. We trust
that this book will aid the Chinese graduate student of scientific and engineering disciplines,
as well as the serious research scientist working well beyond the completion of their graduate
education to achieve this goal.

Briant L. Davis
Wang Meiying
Beijing 2006
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This chapter expresses the need for study of technical writing at thg graduate
level, and how best to use this book. It also provides statistical data on common |

errors by Chinese students and a self-evaluation method to determine a writer’s
skill level. Exercises provide practice in recognizing common errors in English
writing and in use of the skill-level diagram.
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1.1 What Do We Need the Most?

S tudy of written English at the graduate level is justifiable from at

least two standpoints: (1) International conferences and jour-
nals preferably, and often exclusively, require English, and (2) Per-
sonal communication with scientists worldwide relies heavily on
English.

In China (as in many other non-English speaking countries),
students entering their gfaduaté studies have had to spend more time
developing their professional skills within their own disciplines,
conducting research, and often assisting faculty in special research
projects, laboratory classes, and the grading of lower-division lab
exercises and experiment reports. Time for English study had become
a lower priority, or had been neglected entirely at some schools.
Regeneration of English skills is therefore important to the future
success of graduates with advanced degrees entering research institu-
tions or beginning university teaching careers. As a result of this



“vacation” from English study, the average student has forgotten the
basics of English grammar and sentence structure learned in middle-
and high-school classes. Even at the MS and PhD levels of study many
errors creep into the essays and exercises. We present here a brief
study containing such errors. '

At the same time that these students have had to relegate English

study to a relatively low position in their scholastic pursuits, some
universities have required PhD students to publish their research in
English in international refereed journals. In the Departments of
Chemistry and Chemical Engineering, School of Science, of the
Beijing University of Chemical Technology, for example, the follow-
ing set of statistics illustrates the sharp upward trend in such publi-
cation:

Year Number of Research Papers Published
in English in International Journals

2002 ’ 43

2003 64

2004 98

2005 ' 113

Table 1.1 presents an analysis of the research writing of four
Chinese science students or professionals whose training in English
was received at three different major universities in large Chinese
cities. All papers were written within the two-year period 2003-2004.

At the time of writing of the manuscript, Student 1 was in the
first year of a PhD program. The topic of research of Student 1 was
chemical corrosion of metallic archeological artifacts. Student 2 was
nearing the final stage of PhD work and had submitted the manuscript
to an international journal with subsequent acceptance for publica-
tion. The topic of the research for Student 2 was petroleum engineer-
ing numerical modeling. Student 3 was in his initial stage of the
Master of Science program, and had prepared the manuscript from
research in information systems management. The post-doctoral
trainee had received the BS and MS degrees at two major universities
in China and the PhD from a major U.S. university in Dec. 2003. By
this time, this trainee had not yet received acceptance of a manuscript
for major journal publication, but has had some experience writing
two or three technical manuscripts and had received considerable
editorial review assistance by colleagues.
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Table 1.1 Error Analysis of Four Technical Research Papers

Error Type - Student‘l (PhD) Student 2 (PhD){ Student 3 (MS) | Post Doctoral Trainee
1-Article Adj. 24 (11.2) 39 (23.4) 20 (21.1) 6 (16.7)
2-Preposition 16 (7.5) 14 (8.4) 5(5.3) 1(2.8)
3-Punctuation - 18 (8.4) 18 (10.8) 14 (14.7) 1(2.8)
4-Capitalization 17 (7.9) 1(0.6) 2(2.1) 0(0)

A 5-Verb type/tense 24 (11.2) 10 (6.0) 5(5.3) 6 (16.7)

[6-Modifier 3(1.4) 7(4.2) 0(0) 2(5.6)
7-Plurality » 27 (12.6) 20(12.0) 4(4.2) 8 (22.2)
8-Noun 4(1.9) 5(3.0) 4(4.2) 0(0)
9-Improper word 52 (24.3) 21 (12.6) 29 (30.5) 7 (19.4)
10-Long Sentence 4 (1.9) 3(1.8) 3(3.2) 0(0)
11-Other I 25(117) 29 (17.4) 9 (9.5) 5 (13.9)
12-Unclear sent. 2 2 1 3
Total errors 214 (100) 167 (100) 95 (100) 36 (100)
Total text words 3,236 2,621 1,568 6,337
% errors in text 6.6 . 6.4 6.1 0.6

REBEIBPHEEREEHI, SRS RIEKRER
MEK, BHFIHT 4 ZHREERICPACAIHIR, Eid, rid.
FrA. A AEER. HERNE, BFRTMNLHRIKE, &
JERPFIH T AR, AT 3 ¥ AEED B RMBORE MRt
i, BeJa— e rp BABE SE R L F L A R FE R B AR E TR
%60, ATLAHEBEL, £4ANHIREENRK, CABEREERA
T AL BEKE, '

The most significant difficulty experienced by all these ad-
vanced students was in using the proper English word suitable for the
message given by the sentence (error type 9; 21.7% average error). The
second most serious error was type 1, article adjective usage (18.1%
average error), followed by plurality error (type 7, 12.8% average
error). The three students’ total error percentage was quite consistent
at 6.1-6.6% for the entire text, whereas the post-doctoral trainee
demonstrated remarkably low total error of 0.6%.

The value of an intensive 10-week, 6 hours/week formal English
writing class to the advanced student can be illustrated in Figure 1.1
The initial evaluation was conducted on the first day of class and the
second evaluation on the class-day before the final exam. Each
student was given the same 100-word essays, both essays being of the



same level of difficulty. Of importance is the change in the value of the
class mean ¢ as well as the lack of scores in the two largest error
categories.
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Figure. 1.1 100-Word English essay skill evaluations, Beijing Univer-

sity of Chemical Technology, Fall, 2005. Data for 70 first-year PhD
students.




1.2 How Best to Use This Book

e have arranged the instructional material of the book into two

main sections: (1) A review of fundamentals, comprising
chapters 14, and (2) preparation and writing of a research document,
comprising chapters 5-8. Chapter 9 contains a number of essays
drawn from a few science and engineering disciplines. This chapter
is intended to give the student practice in translation from English to
Chinese, and vise versa. The sub-sections of Chapter 6 are presented
in the same sequence as sections would be written for a formal
research paper. The book contains five appendices. The first provides
answers to most odd-numbered exercises. Appendices II-IV provide
engineering units, editor’s marks and codes, and a glossary of techni-
cal terms. Appendix V is a list of text examples and exercises. At the
front of each chapter is a brief explanation of chapter contents in
Chinese, in order that the student may quickly review the scope of the
book and thus determine its suitability for his or her use.

Occasionally there will be found brief comments or explana-

-tions in Chinese where special significance or meaning needs to be
clarified. Beyond this, the English is dominant, but the level of
English usage is kept to a technical level appropriate to material
intended to be a graduate student’s learning tool. Examples of techni-
cal writing using various scientific disciplines are provided through-
out the book, but in most cases, only moderately technical “jargon” is
used. The more unfamiliar technical terms are defined in the glossary
of Appendix IV. Both examples and exercises make use of real science
and engineering principles and real data (unless specifically noted),
but in many cases names of institutions and people are identified as
“fictitious” or “prepared”.

The student should work out all exercises that their time would
permit. Hopefully, the student will work out the results of the exer-
cises before resorting to Appendix I for the solutions. The instructor
may add additional explanation and assist the student with exercises
therein, adding others as needed. To the professional research scien-
tist, this book may also prove useful as a resource for private study.



