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Non-Native-English-Speaking-Researchers face many challenges when 
attempting to publish in English-language-journals. One challenge is 
that non-conventional language selection by Non-Native-English-Speaking- 
Researchers may appear like the writing of nave native-speakers. Con-
sequently, such work may be more closely scrutinized. In this study, 
we focus on the linguistic choices that distinguish the academic writing 
of American and Korean scientists. We employ Contrastive Corpus 
Analysis, using the Gramulator, to extract “indicative” n-grams that in-
form us of variations in writing practices. Our results indicate that 
Korean scientists (in comparison to their American counterparts) use 
fewer personal pronouns, more past tense reporting verbs (e.g., exam-
ine, demonstrate, show), and greater employment of passive voice. We 
conclude that our findings may benefit Korean scientists and material 
developers who seek to better learn and employ the writing style of 
their American counterparts.

Keywords: Korean, The Gramulator, N-grams, Corpus, Scientific 
writing

1. Introduction

Writing journal text in a second language means having to learn 
and apply specific rhetorical and discourse characteristics that may be 
quite different from the writers’ native language (Ferris & Hedgcock 
2005, Hinkel 2002). That is, Non-Native-Speakers need to go beyond 
general linguistic knowledge of the target language and into a specific 
writing genre that corresponds to the expectations of the intended au-
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dience (van Dijk & Kintsch 1983, H-S Min & McCarthy 2010, Zwaan 
1993). As such, it can be no surprise that Non-Native-Speakers often 
perceive that writing in English is the most difficult task to success-
fully accomplish (Reid 1992).

Although academic written English is challenging for Non-Native 
Speakers, the burden of writing in a second language is especially im-
portant for Non-Native-English-Speaking-Researchers (whom we will 
refer to here as NNSR). For these people, writing in English is critical 
to their careers, because relatively few prestigious journals accept lan-
guages other than English (Duncan & Hall 2009, McCarthy et al. 2009). 
Despite this burden, NNSR may not have all the kinds of resources 
available that they might need. As McCarthy and colleagues demon-
strate, texts providing information on the subtleties of linguistic fea-
tures of journal level academic writing are rare (cf. McNamara, Grae-
sser, McCarthy, & Cai 2014). Instead, NNSR typically have to be sat-
isfied with sessions of proofreading from Non-Specialized English Spea-
kers. As a result, the writings of NNSR can often reveal linguistic pat-
terns that vary from the prototypical features of academic writings of 
native English speakers. This difference may be problematic because 
manuscripts submitted to prestigious journals must first be reviewed by 
experts in the field. And, given that NNSR are more likely to produce 
a non-standard variation of English; it is reasonable to assume that 
such differences are unlikely to enhance the prospects of the manu-
script being accepted for publication (see Glanville, Sengupta & Forey 
1998). 

To facilitate NNSR in issues of academic writing in English, Mc-
Carthy et al. (2009) analyzed English texts written by Japanese scien-
tists, British scientists and American scientists. Their study found evi-
dence of significant differences for 14 different quantitative text analy-
sis measures, primary among which were the Japanese employment of 
more verb phrases, the selection of higher frequency words, and the 
use of higher syntactical similarity between sentences. Building from 
the work of McCarthy and colleagues, Duncan and Hall (2009) ana-
lyzed English writings from American scientists, Korean scientists who 
were publishing in Korea, and Korean scientists who were publishing 
in America. Their findings suggest that the texts from Koreans pub-
lishing-in-Korea were the most distinct, and therefore, presumably, the 
least prototypical. 
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Both the previously mentioned studies called for further research in-
to NNSR’ writing. Specifically, the authors argued that there is the 
need to isolate and analyze tangible linguistic units that distinguish the 
writing of NNSR from the writing of Native-English-Speaking-Resear-
chers (whom we will refer to here as NSR). The current study addresses 
that call by further investigating the writing of Korean scientists who 
have published in Korea. However, unlike the previous studies men-
tioned, which have offered a predominance of quantitative discourse 
metrics (e.g., frequency of verb phrases), the current study seeks to 
identify the variation of linguistic features within the text (i.e., the lin-
guistic choices in terms of words and groups of words). Thus, the cur-
rent study assesses the degree to which linguistic features may be the 
driving force in distinguishing the work of NNSR (in this case, Koreans) 
from their native English speaking NSR counterparts. Through such 
an approach, we aim to address our primary research questions: 

∙ Do American scientists employ distinct linguistic features in com-
parison to Korean scientists? 

∙ Do Korean scientists employ distinct linguistic features in compar-
ison to American scientists?

∙ Do any features of American scientists offer insights for the devel-
opment of facilitative resources for NNSR’ writing?

2. Difficulties of NNSR in Academic Setting

Although any number of journals and conferences may be held in 
any number of languages, the preeminent journals, conferences (and 
publishing houses, universities and so forth), remain English dominant. 
As such, NNSR are only likely to find an increasing disadvantage in 
publishing their work in these outlets (Cho 2009, Flowerdew 1999a, Li 
& Flowerdew 2007, McCarthy et al. 2009). Flowerdew (1999a) addres-
sed this issue by surveying 585 NNSR (Cantonese as first language) in 
Hong Kong. Using questionnaires, he found that two thirds (68%) of 
the respondents felt at a disadvantage by publishing their work as non- 
native English speakers. Specifically, the respondents included as their 
reasons for feeling at a disadvantage: technical problems (51%), editors’ 
prejudice (29%), organizational factors (14%), innovative thinking (11%), 
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difficulty incorporating existing literature (9%), and difficulty weighing 
value of literature (8%). Flowerdew (1999b) further elaborated this pro-
blem of publishing in non-Native English using a survey of 26 Canto-
nese professors. The survey revealed that they identified the problem-
atic areas in writing English discourse as lengthy writing time, limited 
knowledge of English vocabulary, and negative L1 transfer. Such re-
search suggests that the lack of appropriate linguistic knowledge of 
English has a negative impact for NNSR in terms of attaining publi-
cation.

NNSR also encounter academic challenges, especially those with in-
sufficient knowledge of English writing. D-W Cho (2009) conducted a 
survey of 59 professors and 271 graduate students in Korea. Structured 
oral interviews were also administered to 3 professors and 5 Ph.D. 
students. The participants selected English article usage as the most 
troubling area of English, followed by syntax, prepositions, conjunc-
tions, gerunds vs. to-infinitives, voice, and singulars vs. plurals. How-
ever, the results of the interview showed that NNSR’ perception of 
feeling at a disadvantage differed according to their self-reported levels 
of English writing proficiency. That is, only those who had low con-
fidence in their English argued that they were at a disadvantage in 
publishing their works in English journals. Correspondingly, D-W Cho 
(2009) suggests that linguistic knowledge of academic discourse in English 
would help NNSR’ overcome their perceived problem. As such, 
NNSR appear to be convinced that they need to obtain better linguis-
tic knowledge of English academic discourse.  

In supporting the NNSR’ claim, editors of academic journals also 
showed a concern that NNSR’ non-standard linguistic choices might 
hinder the publication of their work. Flowerdew (2001) conducted an 
interview with 12 editors of social science journals (e.g., Applied Lin-
guistics, the Asian Journal of English Teaching, and the Journal of Phone-
tics). The editors that were interviewed concurred that NNSR’ English 
writing contained linguistic errors such as article usage and subject- 
verb agreements. Moreover, their writings lacked the structural moves 
that are necessary in introduction and literature review sections of re-
search articles (Flowerdew 2001). Similarly, Gosden (1992) examined 
how editors in hard science journals (e.g., chemistry, physics, and biol-
ogy) perceived NNSR’s writing in the review process. By analyzing 
154 returned surveys from editors in Canada, U.S. and U.K., his find-
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ings demonstrated that a lack of linguistic knowledge among NNSR 
may play a significant role in leading to the rejection of the work, es-
pecially if their work is considered as mediocre or borderline. Taken 
as a whole, the research suggests that NNSR need better linguistic 
knowledge of English academic discourse so as to help them gain 
greater access to the international academic community. 

3. Method and Materials

3.1. Method: Contrastive Corpus Analysis

The goal of our study is to identify the characteristics of one mani-
festation of scientific writing (Korean English) relative to a second 
manifestation of scientific writing (American English). Further, in iden-
tifying those characteristics, we seek to offer insights into instructional 
resources for NNSR. To achieve this goal, we use a textual analysis 
approach originated in the field of Second Language Learning that we 
refer to here as contrastive corpus analysis (CCA: see Cobb 2003, 
Granger 1998). CCA differs from more traditional corpus analyses in-
asmuch as the emphasis switches from what a single collection of texts 
can reveal about quantities or distributions of language features (e.g., 
Biber, Conrad, & Reppen 1998, Stubbs 1996) to an emphasis on what 
two (or more) highly related corpora (sister corpora) can reveal when 
their commonalities are excluded through computational and statistical 
techniques. Thus, the argument is that given two corpora that differ 
minimally (e.g., the sister corpora of scientific writing in English by 
Korean scientists and the scientific writing in English by American sci-
entists), whatever is characteristic of one corpus, but non-characteristic 
of the corresponding sister corpus, is what is indicative of the text type.

Forms of CCA are rapidly establishing a strong reputation in Second 
Language Learning as the corpus analysis approach of choice. This 
reputation began with the research described in Granger (1998), and 
has been enhanced by the subsequent advancements made thanks to 
systems such as Coh-Metrix (Crossley, McCarthy, & McNamara 2007, 
Crossley et al. 2007, McCarthy et al. 2009). CCA reveals pervasive yet 
ill-defined underlying patterns of texts that not only reveal the con-
structs of text types (e.g. cohesion or readability values), but, also high-
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light the linguistic features that are building blocks (i.e. lexical norms) 
of the text type. Subsequently, these linguistic features can be used as 
the basis for materials for language learners, allowing greater use of 
prototypical forms, and fewer instances of linguistic anomalies. An 
early example of the CCA using this approach in Second Language 
Learning is Conrad (1996), who found significant differences between 
the writing styles in the academic prose of text books on ecology, re-
search articles on ecology, and general English compositional books. 
Her findings suggested that second language learners might not be able 
to acquire the appropriate writings styles for research articles with only 
the help of general English compositional books. Such research allows 
us to argue that CCA makes it possible to access a variety of linguistic 
features of academic writings and also provides instructional resources 
relevant to language learners. In a more specific example of materials 
development, Trebits (2009) uses computational tools such as Word-
smith and WordNet to identify language features in the Corpus of the 
European Union English (CEUE) relative to general English. The find-
ings of Trebits led to proposals for several teaching activities such as 
gap-filling and paraphrasing using contextualization approaches. In a 
similar study, Gamon et al. (2009) developed ESL Assistant, the auto-
mated correction system by assessing three corpora of Chinese and 
Japanese writing and analyzing their errors relative to native English 
speakers. Finally, the research that forms the foundation of the current 
study (Duncan & Hall 2009, McCarthy et al. 2009) uses CCA techni-
ques based on quantitative data provided by Coh-Metrix. Collectively, 
studies such as these support the notion that CCA can highlight sys-
tematic linguistic patterns of NNSR’ writings and provide helpful in-
formation in language instructional activities. 

3.2. Materials: The Corpus

Our corpus comprises 750 abstracts culled from 31 experimental sci-
entific journals; including the genres of chemistry, biology, and phys-
ics; and all published from 2001 to 2010. From these texts, two in-
dividual corpora were compiled: Korean scientists in Korea and Ame-
rican scientists in America. The Korean English corpus comprises 
Korean scientists’ abstracts (n = 375), published exclusively in 15 dif-
ferent Korean journals. The American English corpus (the assumed 
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prototypical model) comprises U.S. scientists’ abstracts (n = 375), pub-
lished exclusively in 16 U.S. journals. 

To establish confidence that the authors of the relative texts were ei-
ther Korean or American, the model of McCarthy et al. (2009) was 
followed (see also Duncan & Hall 2009). The model has two major 
criteria: (1) the first author (in the field of science, typically the person 
who leads the projects and writes most of the paper) and the last au-
thor (typically the supervisor) are required to be from institutes within 
their respective countries. (2) The names of the primary and final au-
thors must be ‘typical’ of the country of the classification. That is, the 
primary and final authors in the Korean English and American English 
corpora represent the typical names for Koreans and Americans re-
spectively. Admittedly, these criteria cannot ensure that the papers 
were written exclusively, or even predominantly, by the primary and 
final authors. However, as McCarthy and colleagues demonstrate, these 
criteria of classification are effective in determining the language back-
grounds of the writers. The authenticity of Korean names as ‘typical’ 
is not hard to establish, as relatively few Korean scientists are likely to 
have non-Korean names. Consequently, for the Korean English corpus, 
one native speaker of Korean (the first author of the current study) 
evaluated whether the names met the criteria. However, for the Ameri-
can English corpus many native English speakers have family names 
that are not of English origin. As such, three native speakers of English 
(all graduate students of linguistics) reviewed the selections to evaluate 
whether the collected texts represented names that could be described 
as typical. If any two of the evaluators agreed that a text did not meet 
the selection criteria, that text was excluded. When a total of 750 texts 
are assessed in this fashion, it is likely that some categorizational er-
rors will occur; however, to fall outside of reasonable statistical as-
sumptions, over 5% of the texts would have to be misaligned, mean-
ing more than 35 texts in this case. Statistically, this eventuality is 
unlikely.

The current study follows McCarthy et al. (2009) and Duncan and 
Hall (2009) in focusing only on the abstracts of the articles. We ac-
knowledge that abstracts may not be fully representative of all the lin-
guistic features of the subsequent manuscript, and that abstracts them-
selves may differ from journal to journal; however, abstracts form a 
reasonable point of departure for our study because they are relatively 
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easy to collect, representative of the entire paper, and are provided 
freely to the public both in America and in Korea. More importantly 
though, abstracts are typically the first item of an article that is read, 
and also the most frequent item that is read, making abstracts perhaps 
the most important textual section of an article (McCarthy, Briner, 
Rus, and McNamara 2007).

3.3. Tool: The Gramulator

This study uses the textual analysis tool the Gramulator (McCarthy, 
Watanabe, & Lamkin 2012). The Gramulator facilitates contrastive 
corpus analysis through a process of machine differential diagnosis 
(MDD). MDD allows for the identification of indicative lexical fea-
tures of correlative text types in the form of n-grams, or adjacently 
positioned lexical items in a text. In this study, we focus on two-word 
n-grams (or, bigrams); and, more exactly, on differential bigrams (D- 
bigrams). D-bigrams are bigrams that are typical to one corpus (i.e., 
among the 50% most frequent bigrams, excluding hapax legomena) 
but not typical to the contrasting corpus (i.e., not among the 50% 
most frequent bigrams). In identifying D-bigrams, we highlight the 
most indicative and least indicative language sequences of the two cor-
pora, and, based on these results not only ascertain whether a differ-
ence exists between the two text types in terms of lexical features, but 
also demonstrate what some of those lexical features are and why they 
might be present.

4. Results

In the present analysis, we follow Witten and Frank (2005) by ran-
domly dividing two third of texts in each corpus into training-set data 
(i.e., 275 texts) and one third into testing-set data (constituting the re-
maining 125 texts). This model of analysis allows us to attain two 
goals. First, a training set guards against excessive analysis that may 
lead to the violation of statistical validity (i.e., a type 1 error). Second, 
a test set allows us greater confidence that the findings from the train-
ing-set data can be generalized. Thus, if there is consistency in the 
findings, we can argue that our results are indeed systematic linguistic 
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features of specific groups. 
The training-set data of the current study provided the differentials 

of Korean texts (relative to American texts), and American texts 
(relative to Korean texts). In Gramulator nomenclature, this is written 
as Korean (American) and American (Korean) respectively. From the 
analyses of these differentials, we build hypotheses to explain the us-
age of the differentials and then test our hypotheses using the held 
back testing-set data.  

In the hypothesis testing, the Gramulator utilizes the Fisher’s Exact 
test to assess the counts of differentials. Specifically, the test credits 
one abstract from the corpus as one unit if any number of occurrences 
is present. This procedure is appropriate because the texts in our cor-
pus are not all of identical lengths.  

Our analysis takes into account differentials in two forms: the sim-
ple bigram (i.e., the actual two words of the bigram) and the flexigram 
(i.e., the underlying or theoretical form of the bigram). Thus, for ex-
ample, my mother and my father form two distinct bigrams but could 
also be represented as one flexigram: my + parent. Similarly, members 
of the same lemma can be represented as a flexigram as in he + goes/ 
went. Flexigrams are useful in this kind of analysis because they de-
scribe different words and wordings that are performing a similar 
function. The Gramulator’s Concordancer and Evaluator modules as-
sist us in this analysis by highlighting examples of differentials in 
context.

The initial Gramulator results on the training-set data revealed 52,674 
words and 150 D-grams for the American corpus and 49,331 words 
and 143 D-grams for the Korean corpus. Of these, our analysis centers 
on the most frequent occurring differentials of the American and 
Korean corpora. 

4.1. American Differentials 

Of the 150 D-bigrams in the training set-data of the American cor-
pus, the most frequent American differential was that are. This differ-
ential is employed 29 times across 23 texts out of the 250 training-set 
texts. In contrast, Korean scientists employ that are significantly less 
frequently: 2 times across 2 of their corresponding 250 training-set texts 
(American: 9.20%, Korean = 0.80%, p < .001). Closer comparison of 
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the differentials shows that the Koreans also employ which was in a 
functionally similar form to that are. Note at that point that the Korean 
language does not distinguish the restrictive and non-restrictive relative 
clause, which is how these differentials are used in the corpora. 

Broadening the analysis, we modified that are to include not only in-
stances of that are but also instances of that is. In Gramulator nomen-
clature, this kind of either/or option is an example of a flexigram and 
it is written as that + is/are. The result of the search for the flexigram 
that + is/are called for further analysis as to whether American prefer-
ence of that + is/are is consistent when the be verb is in the past tense 
form (i.e., was/were). To address this issue, we compiled an index of 8 
bigrams for each of the possible variations of that/which + be: that is, 
that are, that was, that were, which is, which are, which was, and which 
were. In doing so, we closely examined each instance through the con-
text provided by the concordancer and selected those occurrences that 
are used in a relative construction. We then reran this index on the 
testing-set data to assess whether this frexigram varies between the 
writing of American and Korean scientists. For the present tense (i.e., 
that is, that are, which is, and which are), the difference in frequency was 
approaching significance: Americans = 29 times out of the 125 test-
ing-set texts; and Koreans = 17 times (American = 23.20%, Korean = 
13.60%; p = 0.072). By contrast, the analysis of the past tense (i.e., 
that was, that were, which was, and which were) showed far lower fre-
quencies and no significant difference across the corpora: Americans = 
6 times and Koreans = 9 times (American = 4.80%, Korean = 7.20%; 
p = 0.596). Taken together, the results on the testing-set data suggest 
that American scientists may prefer the sequence of that, which + be 
verb in the present tense, as compared to their Korean counterparts. 
However, American scientists show no difference from Korean scien-
tists in the use of that, which + be verb in the past tense. The potential 
difference in the preference of tense described here suggests that Korean 
scientists either lack the linguistic knowledge of conventions regarding 
tense choice in English journal text or, at least, that they do not em-
ploy those conventions to a similar degree as their native speaking 
counterparts. 

To identify other indicative linguistic features of American scientists 
as compared to their Korean counterpart, we return to the results of 
the training-set data. Our analysis suggested that there was a system-



Contrastive Corpus Analysis on the Writing of American and Korean Scientists using Gramulator 691

atic difference in a distinction in how American and Korean scientists 
used language to report their findings. Specifically, American scientists 
appeared to make greater use of the flexigram we + [reporting verbs], 
with 7 American differentials taking such forms as we show, we demon-
strate, we and we find. Of these semantically related and syntactically 
identical bigrams (thus, a flexigram), we show is the highest ranked ex-
ample (2nd) in the training-set data, with we report (7th), and we demon-
strate (8th) also ranking highly. In terms of comparative usage between 
the corpora of Americans and Koreans, we show is employed by Ameri-
cans for 20 instances across 19 of 250 training-set data, whereas 
Koreans use it just 1 time in their corresponding 250 texts (American 
= 7.60%, Korean = 0.40%; p < .001). In contrast to the American dif-
ferentials, only one Korean differential takes the pattern of we + 
[reporting verbs], we examined. 

To guard against the possibility of type 1 errors caused by excessive 
analysis in one set of data (i.e., training set-data in this case), we re-
ran the findings using the testing-set data. Combining the 7 we + 
[reporting verbs] bigrams into a flexigram, the difference in usage be-
tween the sister corpora was significant, 33 and 7 times in American 
and Korean corpus respectively (American = 26.40%, Korean = 5.60%; 
p < .001). However, the results of the difference for each differential 
(see Table 1) reveal that the American scientists' preference for we + 
[reporting verbs] center on just two of the differentials (i.e. we show and 
we find). 

 
Table 1. The use of we + [reporting verbs] between American and Korean 
scientists

we + 
[reportingverbs]

Rank
American Korean

p-value
Present absent present Absent

we show 3 16(4.8%) 109(87.2%) 1(0.8%) 124(99.2%) <.001*

we report 7 4(3.2%) 121(96.8%) 1(0.8%) 124(99.2%) .370

we demonstrate 8 6(4.8%) 119(95.2%) 1(0.8%) 124(99.2%) .120

we find 33 8(6.4%) 117(93.6%) 0(0%) 125(100%) .007*

we identified 87 4(3.2%) 121(96.8%) 0(0%) 125(100%) .122

we used 89 3(2.4%) 122(97.6%) 1(0.8%) 124(99.2%) .622

we present 123 11(8.8%) 114(91.2%) 5(4.0%) 120(96%) .195

Note: * indicates a level of significance. 
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The above results of the flexigram we and each of the reporting verbs 
prompted further investigation as to whether such language is also in-
dicative at the uni-gram level. In other words, do the two groups of 
scientists differently employ the personal pronoun we? and/or do they 
differently employ the 7 reporting verbs? 

Assessing the pronoun first, we predicted that Korean scientists would 
employ fewer instances of we. This lesser usage can be attributed to a 
lack of knowledge of the appropriate English academic writing style 
and/or because of issues of inter-language transfer (Hinkel 1997, C-K 
Kim 2009, Kabota 1998). Note that the Koreans’ rhetorical style dis-
courages the use of any first person pronoun forms in writings (C-K 
Kim 2009). To test our hypothesis, we conducted a Fisher’s Exact test 
using the testing-set data to assess the frequencies between the American- 
English and Korean-English corpora. In doing so, we excluded the sin-
gular form of the personal pronoun I, which had only one incidence in 
the American corpus and none at all in the Korean corpus. The analy-
sis on the personal pronoun we revealed a significant difference in the 
frequency of use: American= 63.2%; Korean= 32.8%; p < .001. The 
result suggests that a lower usage of the we personal pronoun is an in-
dicative linguistic feature of Korean scientists as compared to their 
American counterparts. The lesser use of Korean personal pronoun use 
prompts us to ask how Koreans are functionally performing the act of 
reporting. We will address this issue in detail in a later section (Korean 
Differentials), specifically assessing the Korean preference for passive 
voice. 

Turning to the use of the 7 individual reporting verbs (described ear-
lier), we needed to consider the possibility that Korean scientists might 
employ each of the verbs without using we as the precedent pronoun. 
To assess this possibility, we included all possible forms that the scien-
tific reporting verbs could take in a new analysis. For example, the 
lemma show can take five forms: show, shows, showing, showed and shown. 
Thus, we compiled a list of 29 forms and categorized them into four 
types: zero morpheme, third person singular, past participle, and pres-
ent progressive. Note that there were no cases of present progressive 
form in either corpus, suggesting that such a form is not practiced in 
academic writings by either group of scientists. Having compiled the 
list of 29 forms into a single index, we then used this index to analyze 
the testing-set data. Our results were modified by identifying and re-
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moving any incidences of the forms performing non-verbal functions 
(e.g., using as a gerund in the sentence of we report high-throughput 
analysis, using massively parallel signature sequencing) and differ-
entiating the cases when past and past participle are identical (e.g., the 
past and past participle of the verb find are identical) by closely study-
ing the context of the verbs. Analyses on the four types of morpheme 
indicate that American scientists appear to use significantly more in-
stances of zero morpheme verbs (e.g., show, demonstrate) whereas the 
remaining types of morpheme (i.e. third-person singular and past par-
ticiple) demonstrate no significant differences across the two groups of 
scientists (see Table 2). There was no significant difference in terms of 
the total usage of 29 verb forms (American: 87%, Korean: 80%; p = 
0.171). 

Table 2. The use of 7 reporting verbs on four types of morpheme between 
American and Korean scientists

Types of Morpheme
American Korean

p-value
Present Absent Present Absent

Zero morpheme 
(e.g. show, find)

66(52.8%) 59(47.2%) 23(18.4%) 102(81.6%) < .001*

Third person singular 
(e.g. shows, finds)

13(10.4%) 112(89.6%) 9(7.2%) 116(92.8%) .504

Past participle
(e.g. shown/showed, 

found)
75(60.0%) 50(40.0%) 79(63.2%) 46(36.8%) .697

Present participle
(e.g. showing, finding)

0(0%) 125(100%) 0(0%) 125(100%) 1

Note: * indicates a level of significance.

Taking together the results of the personal pronoun use (we) and the 
verbs of reporting, our analysis suggests that American scientists (in 
comparison to their Korean counterparts) employ more instances of 
the personal pronoun we and also more instances of the 7 verbs of re-
porting with the zero morpheme. The two results are consistent, in-
asmuch as we takes the zero morpheme form of verbs. More im-
portantly, the result demonstrates that Korean scientists are as preva-
lent with verbs of reporting as their American counterparts although 
they are using different linguistic forms. 
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4.2. Korean Differentials

The initial Gramulator analysis on the training-set data produced 
143 D-grams of the form Korean (American). Of these differentials, 
was not ranked highest. This Korean differential has 24 instances across 
21 of 250 training texts whereas Americans employ the differential bi-
gram for 4 instances across 4 of 250 training texts (Korean = 1.60%; 
American = 9.60%; p < .001). 

The past tense form of this bigram reminds us of the apparent Korean 
preference for past over present (see previous section). However, the 
presence of not in the bigram could signal that past tense use is more 
likely to be predominant in negative forms. To examine this ob-
servation further, we used the testing set data to compare the bigrams 
in their present and past forms. For the past tense structure (i.e., was/ 
were + not), there was a significant difference between the two groups 
of scientists, 17 and 2 times out of the 125 testing-set data for Koreans 
and Americans respectively (Korean = 13.06%, American = 1.60%, p 
< .001). The result supports the previous findings that Korean scien-
tists prefer using the past tense. Correspondingly, for the present tense 
structure (i.e., am/are/is + not), Korean scientists showed significantly 
lower usage, 3 times and 20 times out of the 125 testing-set data for 
Koreans and Americans respectively (Korean = 2.40%, American = 
16.00%, p < .001). Taken together, the results suggest that Korean sci-
entists prefer the past tense structure of was/ were + not as opposed to 
their American counterparts’ preference for am/are/is + not.

Returning to the training set data, further analysis of the Korean dif-
ferentials led us back to the subject of reporting verbs. More specifi-
cally, it led us to an apparent Korean scientists’ preference for these 
verbs in the past passive form, suggesting that the was/were prevalence 
is not merely a negative phenomenon. In total, 16 Korean differentials 
took some form of the flexigram was/were + [reporting verbs]. Of these 
bigrams, were investigated was the highest ranked example (11th), with 
was observed (14th), and were observed (16th) also highly ranked. In terms 
of comparative usage, were investigated is employed by Koreans for 11 
instances across 11 of 250 training-set data, whereas Americans use it 
just 1 time in their corresponding 250 texts (American = 0.4%, Korean 
= 4.4%; p =.006). In contrast to Korean differentials, only two Ameri-
can differentials use a similar pattern and both are in the present tense 
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form: are associated and is known. 
The Korean scientists’ preference for the structure of was/were + 

[past participle reporting verbs] is supported by the testing-set data. For 
that analysis, we compiled a list of 16 bigrams (i.e., was/were investiga-
ted, was/were observed, were prepared, was/were identified, was/were exam-
ined, were used, was obtained, was increased, was studied, were compared, 
was conducted, and were measured). Combining the structure of the 16 
was/were + [past participle of reporting verbs] bigrams into a flexigram, 
the difference in usage between the sister corpora was significant 
(American = 9.60%, Korean = 36.8%; p < .001). Therefore, the results 
suggest that Korean scientists prefer the structure was/were + [past par-
ticiple of reporting verbs] when compared to American scientists.

The analyses described above led us to ask (1) Do the two groups 
of scientists differently employ the reporting verbs that we extracted 
from the Korean differentials? (2) Do the two groups of scientists dif-
ferently employ tense? and/or (3) Do the two groups of scientists dif-
ferently employ voice? We predicted that the Korean scientists would 
employ the 12 reporting verbs as often as their American counterparts. 
However, we predicted that Korean scientists would prefer the past 
tense because of the lack of familiarity to conventions in English aca-
demic writings. We also predicted that Korean scientists would favor 
the passive voice, transferring the rhetorical preference of their first 
language in academic writings by suppressing the agent of action (C-K 
Kim 2009).

Assessing the use of the reporting verbs, we first extracted the 12 
lemma from the 16 instances of was/were + [past participle of reporting 
verbs]. From these lemma, we then constructed an index of 48 verb 
forms: each lemma can take four verb forms (e.g., investigate can take 
investigate, investigates, investigating, and investigated). We used the con-
cordancer module of the Gramulator to assess each instance in con-
text, and excluded any instance of a target form performing a non-verb 
function (e.g., using study as a noun in natural and artificially created 
samples. This study demonstrated the need for caution in the direct). 
The results indicate that there was no significant difference in using 
the 12 reporting verbs (American = 69.60%, Korean = 69.60%; p =1).

We then sought to determine whether the two groups of scientists 
use the 12 verbs of reporting with functionally different verb forms 
(i.e., tense and/or voice). To examine the comparative use of tense, we 
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used the 12 lemma of verbs of reporting, which were extracted from 
the 16 was/were + [past participle of reporting verbs] structures. Theses 
lemmas were then transformed into their present tense forms. Although 
the be-verb has three forms of present tense (i.e., am, are, and is), we 
only used are and is because am does not occur in either of the 
corpora. Also, we added the present perfect form (i.e., have/has been) 
in this analysis. As a result, we compiled 48 structures of 12 is/are/has 
been/have been + [past participle of reporting verbs]. The results indicate 
that there is no difference between Korean and American scientists in 
terms of the 48 is/are + [past participle of reporting verbs] (American = 
8.00%, Korean = 6.40%; p = 0.807). As such, Korean scientists do not 
appear to significantly differ from their American counterparts in their 
employment the present passive voice (see Table 3).

In examining the use of past passive voice, we compiled 48 verbs 
because each verb can take two past passive voices forms (e.g., was/ 
were investigated). We excluded the instance of the past perfect form 
(e.g., had been investigated) in this index because it was absent in both 
corpora. The findings indicate that Korean scientists are significantly 
more likely to use the past passive structure than their American coun-
terparts (American = 17.60%, Korean = 49.60%; p <.001). Taken to-
gether, the analyses on the usage of tense in the passive structure of 
12 reporting verbs reveal that Koreans implement the past tense sig-
nificantly more often than their American counterparts. However, in 
the use of the present tense, there is no significant difference across 
the corpora (see Table 3).

 
Table 3. The comparative use of tense in the passive voice for 12 reporting 
verbs used by American and Korean scientists

Tense
American Korean

p-value
Present Absent Present Absent

Present passive voice
(e.g., is/are 
investigated)

10(8.0%) 115(92.0%) 8(6.4%) 117(93.6%) 0.807

Past passive voice 
(e.g., was/were 

investigated)
22(17.6%) 103(82.4%) 62(49.6%) 63(50.4%) < .001*

Note: * indicates a level of significance.
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Turning to the examination of the comparative use of voice (as op-
posed to tense), we first compared the usage of active voice across the 
corpora. To do so, we changed the 12 lemma of reporting verbs (i.e., 
investigate, observe, prepare, identify, examine, use, obtain, increase, study, 
compare, conduct, and measure) into active structures. The final index 
comprised a list of 48 verb forms, following the same procedure as 
previously discussed for the American flexigram of we + [reporting verbs]. 
Moreover, we included the present perfect structure (i.e., has/have + 
verb) in this index of active voice. As a result, we constructed the in-
dex with a total of 72 verb forms. We then extracted all cases of the 
72 verb forms from each corpus and from these incidences we selected 
the cases that used the main verbs in active voice. That is, we ex-
cluded any non-verb function (e.g., using study as a noun in the sen-
tence of “… this study demonstrated that the cell-occupied method …”) 
by closely examining the context of each instance. Analyses on the ac-
tive voice indicated a significant difference across the corpora 
(American = 52.00%, Korean = 32.00%; p =.002).

We then examined the comparative use of passive structure that em-
ploys the 12 reporting verbs across the corpora. Each verb can have 
eight forms of passive structure. For example, the verb investigate can 
take am/are/is investigated, was/were investigated, and has/have/had been 
investigated. However, we exclude the structure of am + reporting verbs 
because it does not occur in either of the corpora. As a result, we 
compiled a total of 84 passive structures in this analysis. The results 
indicate that there is a significant difference in employing passive 
structure across the corpora (American = 25.60%, Korean = 53.60%; p 
<.001). Collectively, the analysis on the comparative usage of voice 
using the 12 reporting verbs suggests that Koreans employ significantly 
fewer active voice structures but greater passive structures as compared 
to their American counterparts (see Table 4).
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Table 4. The comparative use of voice in 12 reporting verbs between 
American and Korean scientists

Voice
American Korean

p-value
Present Absent Present Absent

Active voice 
(e.g., investigate, 

investigates)
65(52.0%) 60(48.0%) 40(32%) 85(68.0%) .002*

Passive voice 
(e.g., is/was investigated)

32(25.6%) 93(74.4%) 67(53.6%) 58(46.4%) < .001*

Note: * indicates a level of significance.

Taken together, the results of be verb + not and the reporting verbs 
suggest that Korean scientists (in comparison to their American coun-
terparts) employ more instances of the past tense be verb + not and al-
so more instances of the 12 reporting verbs in passive structure, espe-
cially in past tense. These results lead us conclude that Korean scien-
tists use reporting verbs as commonly as their American counterparts, 
although the Koreans appear to be using different linguistic forms of 
verbs.      

5. Discussion

In this study, we explored systematic linguistic features in the aca-
demic writings of Korean scientists as compared to the academic writ-
ings of American scientists. In doing so, this study serves to inform 
Korean researchers and prospective material designers as to the (presu-
mably facilitative) discourse characteristics of English, and the corre-
spondingly (and presumably deleterious) discourse characteristics that 
are commonly employed by Korean scientists. The study addressed 
three central research questions: 1) Do American scientists employ dis-
tinct linguistic features in comparison to Korean scientists? 2) Do 
Korean scientists employ distinct linguistic features in comparison to 
American scientists? 3) Do any features of American scientists offer in-
sights for the development of facilitative resources for NNSR’ writing?

Addressing the first question, our response is that American scien-
tists appear to employ linguistic features in different forms from their 



Contrastive Corpus Analysis on the Writing of American and Korean Scientists using Gramulator 699

Korean counterparts. Specifically, American scientists preferred the 
personal pronoun we, the present tense, and active voice in the use of 
reporting verbs (e.g., show, demonstrate), as compared to the Korean 
scientists. Importantly, the results show that while Korean scientists’ 
deployment of reporting verbs is different from their American coun-
terparts, the employment of the verbs (e.g., their frequency) is highly 
similar. 

To address our second question, our response is that Korean scien-
tists share commonalities on the choice of words with their American 
counterparts but they differed in terms of how they presented the 
words. That is, Korean scientists preferred fewer personal pronouns 
(i.e., we), the past tense, and passive voice in the use of reporting verbs 
as compared to their American counterparts. Additionally, our results 
show that Korean scientists employ more instances of the past tense be 
verb in conjunction with the negation not.

To answer our third question, we find that linguistic features of 
American scientists generated by the Gramulator can help us better 
understand characteristics of the prototypical writings (e.g., personal 
pronouns, present tense, and active voice in the use of reporting verbs). 
Thus, the findings from this contrasting corpus analysis may benefit 
material developers and researchers who aspire to learn prototypical 
linguistic features of the native English speaking scientific community.  

Although this study has important implications for identifying the 
linguistic differences between American and Korean scientists, many 
questions remain. Primary among these questions are how well these 
findings can generalize to different types of reporting verbs (e.g., ex-
plore, reveal), and different sections of research journals (e.g., the in-
troduction section, the discussion section etc.), and we also need to 
know how well these findings can generalize into different areas of 
academic research (e.g., psychology articles, computer science articles 
etc.). Additionally, the issue of L1 transfer on these linguistic choices 
needs to be better understood. Thus, future research needs to examine 
the breadth of the linguistic structures in diverse sections and genres of 
research articles across a number of non-English languages.

To be sure, whatever the identified linguistic differences between 
NSR and NNSR usage, the most important element is whether these 
differences actually have an effect on the readership, and more pre-
cisely, whether this effect is positive or negative. Thus, future studies 
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need to assess whether changes made to texts as a result of such dif-
ferential analysis has an effect on reviewers and the subsequent success 
of Non-Native-English-Speaking-Researchers.
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