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Abstract

Thisstudy attempts to i nvesti gate possible differences bet ween English nedical papers published in an
internati onal journal and a Chinesejournal Featuresexploredincludelexical density and nomnaizations both
of which may affect the way infor mationis packaged in academc English
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1 Information packagingin academc papers

| nf or mati on packaging is an i mportant research areain EAP studies Among other things the
Systemc Functional approach to |anguage attempts to analyze lexical density and nomnalization in
witten English as opposed to spoken English

1 1 Lexical densityin academc witing

Among the many linguistic features which characterize English academc witing the use of
extensive nomnal groupsin which asequence of modifiersispiledtotheleft of a head noun has been well
notedinthe literature @lve 1998  Such long nomnal constructions produce a high lexical density
which Halliday Martin 1993 define as” a measure of the density of i nfor mationin any passage of text
accordingto how tightly the lexical itens content words have been packed into the grammatical
structure” Halliday 1985 analyzedthe functions of witten English andindicatedthat witten English
Is characterized by alexically higher density Eggins 1994 went further by show ngthat spoken English
Is33 lexical whiled42 of the wordsin witten English arelexical Qillen Galve 1998 also believes
that the complexity of wittenlanguageis alexical compl exity rather than asyntactic one because witten
| anguage attains a high density of exical itens which have a higher infor mation content The foll ow ng
examples from Halliday 1985 showthe differenceinthe density of lexical itens between witten and
spoken English

1 The use of this nethod of control unquestionably leadsto safer and faster train runninginthe
most adverse conditions  witten English

2 Youcan control the trainsthis way andif you do that you can be quite surethat theyll be ableto
run more safely and more quickly than they would otherwise no matter how bad the weather
gets spoken English

Asillustratedin examples above inl1l  witten English 55 11 words out of 20 of the words
arecontent words whilein2 spoken English only 30 11 words out of 40 of the words are content
words The density of informationin witten Englishis often considerably higher than that in spoken
English
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In medical witing atypical wittenregister the density of infor mation may be even higher though
nounstendto predomnate over adjectivesin prenomnal modifiers GGlve 1998

3 Continuous intraarterial pressure monitoring allowed rapid correction of any hypotension
occurring during institution of anaesthesia or resultingfrom intraoperative blood|oss
4 |imbflexionreflex wthdrawal ti me

Wth a higher proportion of words in the text carrying content infor mation the amount of
infor mation t hat gets packedinto such texts accordingto Haliday 1985 is worth noticing andthis
tendency to package as much matter as possible into the text is commonplace in medical English
Researchersinthescholarly field seemto have reached the consensus that high lexical density whichis
often measured by dividingthe number of content words nouns regular mainverbs and most adjectives
and adverbs by the total number of wordsin the text Eggins 1994 is characteristic of scientific
English  The high content of suchlexical itensinthe wittentext rendersthetext lexically complex but
syntactically si mple

1 2 Nomnalizationin academc witing

Anot her phenomenon widely found in scientific English medical English in particular is
nomnalization theturning of averbor an adjective wth or without mor phol ogical transfor mation into
a noun asinthe foll ow ng examples

5 The policeinvestigated the murder _the polices investigation of the murder
6 The differenceis obvious _the obvious difference

Such substitution of one grammatical class or one grammatical structure by another isreferredto
as grammatical metaphorsin Systemc Functional Gammar Halliday ©Martin 1993 Thompson 1996
Chafe Danielewicz 1987 observed frequencies of nomnalizations in different registers and found
t hat nom nali zati ons occur most frequentlyin academc papers 92 occurrences per 1000 words 9 2 as
comparedto 27 occurrences per 1000 words 2 7 In conversations 56 occurrences per 1000 words
56 inlectures and 55 occurrences per 1000 words 5 5 inletters

No m nali zations serve a number of purposesinthe wittenlanguage from WWng 2007 They may
turn actions or processes verbs into concepts nouns wth the result that thetone of witing sounds
mor e abstract and moreformal asin 7b below

7 a \Wter evaporates whenit is heated
b Evaporation occurs more quickly when water is heated

No m nali zations may hel p pack more abstract ideasin asinglesentence asin8b from Wing 2007

8 a Every day shops |lose thousands of dollars worth of valuable itens And this affects us all
because pricesincrease and we haveto pay extra
b The daily |oss of thousands of dollars worth of valuabl e stock ulti mately affects us all through
an increasein prices

Wth nomnalizations more information can be compressed into each nomnal group so the
academc witer may concisely refer torecurring abstract i deas

Bloor Bloor 2000 summarizethe SFL view of grammatical metaphor and concludethat there are
threetypes of grammatical metaphors experiential grammati cal metaphor in which a processis turned
into a noun nomnalization |logical grammati cal metaphor in which ideas are organized in an
incongruent format thelevel of discourse andinterpersonal grammatical metaphor in which modal verbs
are expressed by adverbs adjectives or nouns Gammatical metaphor according to Halliday
Matthiessen 2004 is a language resource to condense infor mation by expressing concepts in an
incongruent formvalued in scientific and academc registers as a way of expressing objectification and
abstraction Nomnalization is often thought of as“ the single most powerful resource for creating
grammatical metaphor” which probably“ evolved first in scientific and technical registers” and then
gradually spreadto ot her areas of adult discourse and became a mark of prestige and power Halliday
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Matt hiessen 2004

Wil e a large number of discussions about the interrelationship bet ween grammatical metaphor

| exical density and nomnalizationin witten English can be foundintheliterature hardly any research
has been doneto reveal whether Chinese academc witers can make use of these meansto achievetheir
desired goals when they wite for English medical journals By comparing medical research papers
published in an internationally renowned English journal with medical research papersin an English
medi cal journal publishedin China this study attemptsto analyze whet her Chinese medical witers of
English can effectively empl oy necessary means to package an adequate amount of informationin a
concise manner asrequired by English for Academc Purposes EAP

2 Met hodol ogy

2 1 Research questions

This study attempts to answer two questions related to i nfor mati on packaging in Chinese academc
witers English medical papers

1 Howisthelexical density of Chinese academc witers English medical papers ascomparedtothat
in medical papers publishedininternationally renowned journals

2 Can Chinese medical witers of English use an adequate proportion of nomnalizationsto achieve
t heir i nfor mati on packagi ng goals

I n answeringthe first question following Eggins 1994 |exical density wll be calcul ated as
Lexical density C T x100 where

C total number of content words nouns regular main verbs and most ad ectives and adverbs
and
T total number of words tokens

and t helexical density of Chinese academc witers English medical papers wll be comparedtothat
of the medical papers publishedin aninternationally renowned English journal

I n answering the second question the number of nomnalizations from verbs nouns suffixed wth
ment ion ure ing a enceandtheir plural forns and adjectives nounssuffixed with ty ness
ureand their plural forms in both datasets will be calculated and compared

2 2 Data collection

Two datasets are analyzedinthisstudy Thefirst set hereafter called NNSfor short is comprised
of the five medical research papersin Journal of Mdical Colleges of PLA 2003 18 2 and thefive
papersin Journal of Medical Colleges of PLA 2003 18 6 totallingto 10 papersin all The second set

hereafter called NSfor short is comprised of the five medical research papersin Annas of Surgery

Vol 218 MNo 1 publishedin 1993 by J B Lippincott Company Annasof Surgeryisaninternational
journal renownedinthe medical field Papersin both datasets were scanned with ascanner and processed
with an OCR computer application The output of the OCR application was then manually proofread
twiceto eli mnate chances of scanningerrors

Basi c statistics about t he t wo datasets are given bel ow

Table 1l |Information about the datasets

Nu mber of papers Number of words tokens
NNS 10 17 322
NS 5 15 368

It can be seen that the two datasets are not of the same size Therefore before frequencies were
comparedinthe analysis nor malization was conducted The nor malized frequencyinthisstudyis given
onthe percentage basis
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2 3 Text processing

As the out put of the OCR software was a number of filesin the Mcrosoft Wird format which
makes text analysis difficult the 15 files were converted into the pure text for mat txt for further
processing and anal ysis

Inordertoretrievethefrequencies of content words and nomnalizationsinthetexts thetexts were
tagged with a POS part of speech tagger

2 4 Data analysis

For the first research question thelexical density for both datasets was calculated and convertedto
statistics on a percentage basis for better comparison Meanwhile raw frequencies of content wordsin
both datasets were also analyzed wth the Chi squaretest to see whether the difference between the two
frequenciesisstatistically significant Duringthis process thetotal size of the datasets inter ns of the
total number of words was alsotakeninto consideration

For the second resear ch question raw frequencies of nomnalizationsin both datasets were anal yzed
with the Chi square test The total size of the datasets was also taken into consideration to guarantee
comparability

3 Results and discussi on

3 1 Lexical densityin NSand NNS nedical research papers

After the number of content wordsin both datasets wereretrieved and calculated asignificancetest
Chi square was conducted producingthe foll ow ng statistics

Table 2 Frequencies of content words and |exical density

NS NNS Chi square

Freq Lexical density Freq Lexical density

9037 58 804 10397 60 022 0 848

As seenin Table 2 thelexical density of medical research papers published in the international
journal is 58 804 while thelexical density of medical research papersinthe Englishjournal published
in Chinais 60 022 Thisis consistent wth Qillen Galve 1998  who reports that thelexical density
for witten Englishis over 40 andthat in scientific witing lexical density can goto a percentage of
5575 Aso theresults show that thelexical density of medical research papersinthe English journal
published in Chinais not significantlyl ower thanthat of the papers publishedininternational journals In
addition theresultsshowthat [exical density al one does not i ndicate any infor mation packagi ng problem
in Chinese medical witer stexts thoughthis does not necessarily meanthat their texts areindeed free of
any i nfor mation packagi ng problens

3 2 Nomnaizationsin NSand NNS nedical research papers

Nouns nomnalized both from verbs and from adjectives were retrieved from the datasets The
frequencies of these nomnalizationsin the two datasets were then tested for difference wth the Chi
squaretest andresults of the analysis are presentedinthe follow ngtable

Table 3 Nomnalizationsin NSand NNS medical research papers
NS NNS Chi square

Freq Nor malized Freq Freq Nor malized Freq

1280 8 329 1075 6 260 47 179

Differenceissignificant onthe 0 01 |evel

As shown in Table 3 there are 1280 nomnalizationsin the NSjournal articles while only 1075
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nomnalizations are found in the NNSjournal articles \WWile the total size of the NNS dataset is a hit
larger thanthesize of the NSdataset fewer nomnalizations are usedinthe NNSdataset The Chi square
test indicates asignificant differenceinthefrequency of nom nalizations bet weenthetwo datasets Such
findingsseemtoindicatethat Chinese medical researchers areless aware that the use of nom nalizati ons
may hel p construct a more academc and more for mal witten style suitable for EAP Besides many of
theideasinthe English papers witten by Chinese researchers may have not been presentedin an abstract
and objectivized way asrequired by English for Academc Purposes

However a closer ook at the statistics in Table 2 and Table 3 may reveal something more
interesting VWWile nomnalizations may help produce texts of a higher lexical density so that more
infor mation could be packaged wthin concise texts Chinese medical researchers s underuse of
nomnalizations did not leadto a decreaseinthelexical density Inother words compared with witers of
medical texts published in international journals Chinese medical research witers underuse
nomnalizations but they do not underuse content words Thisleads usto believe that they may overuse
ot her I exical itens which are content words A secondinvestigationintothe data produced thefiguresin
the foll owing table

Table 4 Overuse and underuse of | exical itens

NS NNS Chi square
Freq Nor mali zed Freq Freq Nor malized Freq
No m nali zations | 1280 8 329 1075 6 260 47 179
Q her nouns 4108 26 731 5341 30 834 30 563
Lexical verbs 1150 7 483 1520 8 775 15 103
Adj ectives 2072 13 483 1931 11 148 30 640
Adver bs 477 3 104 530 3 06 0 0377

Dfferenceissignificant at the O 01 |evel

As shown in Table 4 the frequencies of other nouns non nomnalizations lexical verbs and
adj ectivesin the NNSdataset are all significantly different fromthoseinthe NSdataset |n other words
Chinese witers of medical research papers underuse nomnalizations chi square 47 179 p 0 01 but
at thesameti methey overuse ot her nouns chi square 30 563 p 0 01 andlexical verbs chi square
15 103 p 0 01 Besides they overuse ad ectives chi square 11 148 p 0 01 As most of the
| exical categories of content words are either overused or underused further investigations may be
necessary to see whether the major or most frequent grammatical structures in Chinese medical
researchers English papersare different fromthosein medical papers publishedininternational journals

4 Concl usion

This study explores the Iexicogrammatical differences bet ween English medical research papers
publishedin a Chinese journal and those published in an international journal Results of the study
indicate that the way infor mation is packaged in these two types of medical papers may be different
At hough the lexical density in the two datasets is not significantly different the frequency of
nomnalizationsinthetwo datasetsissignificantly different along withthe differencesinthefrequencies
of non nomnalizations lexical verbs and adjectives The differencesinthese major means of infor mati on
packaging seemtoindicate a great differencein howinfor mationis packagedin the papersin the two
journals Mbresuch explorations whichincorporate more data may be necessary to further explorethe
| exicogrammatical differences bet ween t he papers
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