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1. Introduction

Teaching subject-matter courses using English as a medium of instruction (EMI) is gaining 
popularity in the English as a foreign language (EFL) context. In such courses, students usually have 
lower proficiency than international or English as a second language (ESL) learners studying in an 
English-speaking country. Additionally, EFL learners do not have as much exposure to English as ESL 
students have outside of the classroom, making the subject matter of EMI courses a greater challenge 
for them. Acquiring a large enough English vocabulary and basic grammar is a prerequisite to study 
successfully in such courses. Furthermore, knowledge of multi-word units, in addition to that of single 
words, is helpful because these “improve the quality and fluency of spoken and written language” 
(Laufer & Waldman, 2011, p. 648). Multi-word units have also been referred to as formulaic expressions, 
chunks, prefabricated patterns, collocations, and so forth. The importance and difficulty of acquiring 
them have frequently been identified in the field (Granger, 1998; Laufer & Waldman, 2011; Schmitt, 
2004). Indeed, Hill (1999) maintains that the lack of collocation knowledge leads learners to make more 
mistakes because they need to use circumlocution to convey their intention. Laufer and Waldman (2011) 
argue that even advanced level learners do not have native-like command over verb-noun collocations 
in terms of the number and quality of their use. They investigated how many of the 220 most frequent 
nouns in the Louvain Corpus of Native English Essays were used in collocations listed in two collocation 
dictionaries. Native speakers used 10.2% of them with a collocate verb while only 6.2%, 5.3% and 4.4% 
were used in collocations by advanced, intermediate and basic learners, respectively, in the Israeli 
Learner Corpus of Written English, indicating that learners did not use as many collocations as native 
speakers. They also showed that not only the quantity but also the quality of collocations differs between 
native speakers and learners. The collocations used by learners include more erroneous forms than native 
speakers. Furthermore, regardless of the proficiency level, one third of all collocations produced by 
learners were deviant, often as errors which can be attributed to their L1. Nesselhauf (2005) reported 
that about 50% of collocation errors show L1 influence, including direct translation of their L1 
collocations. Another kind of collocation error is due to the overextension of the meaning of general 
verbs such as make, as in *make an experience. Lastly, learners tend to depend on a limited number of 
familiar collocations. These were learned early or closely resemble L1 collocations, and they feel 
comfortable using them. Learners rely heavily on these “favoured formulas” (Durrant & Schmitt, 2009, 
p. 172) or “lexical teddy bears” (Hasselgren, 1994, p. 237). 

The present research investigates verb-noun collocations used in undergraduate theses written by 
computer science majors in a Japanese university, where many of the computer science and mathematics 
classes are taught via EMI. A small-scale learner corpus was compiled from the drafts of 132 graduation 
theses. Though the students have studied English since junior high school, as well as at the university, 
their English proficiency is lower intermediate. For them, writing a thesis in English is an extremely 
arduous task. In particular, the drafts of their theses exhibit many English errors including wrong 
collocations. The purpose of this study is to compare the frequency of noun-verb collocations used by 
lower intermediate level learners of English in their graduation theses and those that are included in 
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computer science journals with the top 20% impact factor. The analysis of the differences and similarities 
in the use of verb-noun collocations between these two groups of authors may shed light on how this 
problematic aspect of English is acquired by EFL learners. While some of the verb-noun combinations 
are inherently more common than others, themes and research areas likely influence what kinds of 
collocations are favored, as indicated by a recent study on lexical bundles (Durrant, 2017). Such analyses 
will offer insights about the use generally of verb-noun collocations, but the present paper focuses on 
the comparison of collocations between professional computer science writers and undergraduate
computer science students in a Japanese university. The paper is structured as follows. In the next section,
the background of the study is explained more in detail. After the two corpora used in the research are 
described — the Graduation Thesis corpus and the Professional English Research Consortium corpus 
— the methods for identifying verb-noun collocations are illustrated. Finally, results and discussion are 
presented followed by conclusions.  

 
2. Background of the study 

 
The research was conducted in a Japanese EMI university specializing in computer science and 

engineering. Since the most recent knowledge and advances in technology are available first in English 
in this field, students are trained to acquire the English skills necessary to be a computer science 
professional. About 40% of the faculty members are non-Japanese in this university, and those who 
teach subject-matter courses such as computer science, programming, or mathematics are mostly non-
native speakers of English who obtained a Ph.D. in an English medium university1. The students take at 
least ten English courses that teach general academic English as well as English for science and 
engineering over a period of four years. In addition to specialized courses in English, they take subject-
matter courses in EMI beginning in the second year. Some discretion is allowed to the students in 
selecting EMI or non-EMI subject-matter classes. In EMI courses, all the teaching materials, textbooks, 
handouts, class slides and examinations, are in English. They can also choose their thesis supervisors: 
some students prefer Japanese professors because they can communicate in their native language. In 
short, the amount of exposure to computer science English varies depending on the students. However, 
all the students are required to write and present their graduation research in English. In spite of these 
requirements, their English ability is lower intermediate, equivalent to TOEFL iBT 43 to 44, on average. 
They are not motivated to improve their English beyond the minimum — they are satisfied with just 
enough English knowledge to make themselves understood and obtain necessary information about 
computer science and engineering. As is often the case with the EFL context, many of them do not have 
extensive opportunities to use English outside of the classroom, although the campus is fairly global 
compared to other universities in Japan. As a result, their English takes a highly specialized form 
sufficient to enable them to graduate and work as computer scientists.  

In the fourth year, a special course is offered to help the students complete their theses, Thesis 
Writing and Presentation, taught by English-language faculty members. In this course, students learn 
about the basic structure of theses and the typical language used in them. Drafts are proofread by the 
English faculty before submission to thesis supervisors. The data used in this study were collected from 
this course by the first author over an eight-year period, 2008 to 2016. The uniqueness of the present 
research lies in the fact that the data were not from English assignments to be read by English teachers 
but rather were intended for a readership of subject-matter experts. Previous research has noted that 
native texts are not strictly parallel to non-native writing in the research context because learner texts 
“are produced in a class focusing primarily on generic writing and academic skills, without specialist 
topic-based input, and are intended to be read by an English teacher, rather than by a subject lecturer” 
(Durrant & Schmitt, 2009, p. 162). This research examines graduation theses written for their supervisors,
who are content experts in their field, thus making the comparison between learner-language and native-
speaker English truly parallel.  
 

1 At the time of writing, two of the 98 faculty members who taught subject matter courses were native speakers of 
English. 
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3. Methodology 
3.1. Graduation Thesis (GT) Corpus  

 
In order to investigate noun-verb collocations, a learner corpus was compiled with the drafts of 

graduation theses of 132 students, amounting to 282,293 words in total to form the Graduation Thesis 
(GT) corpus. The quantity and quality were not the same among the student drafts. Before submitting 
their drafts to the English faculty, students were advised to ask their supervisors to review the content 
of the thesis. Some supervisors corrected major English errors as they read so that English faculty 
members would have less trouble understanding the rough meaning of the sentences, but it is unlikely 
that they corrected unnatural collocations. Moreover, because submission of the draft for English check 
was about three weeks earlier than submission of the final draft, some students failed to finish writing 
their theses by the deadline for English check and submitted only portions of them. For the purposes of 
the present study, however, the lack of homogeneity in the drafts does not seem to have had an adverse 
influence. 
 
3.2. Professional English Consortium (PERC) Corpus  

 
We used the Professional English Research Consortium (PERC) corpus (Shogakukan Corpus 

Network, 2016) and excerpted the noun-verb collocations found in computer science research papers. 
The PERC corpus includes data from journals with the top 20% impact factor in 22 technical fields, 
including computer science, telecommunications, electrical and electronic engineering. For this research,
only the 1,469,298-word computer science sub-corpus was used. Although the authors of the papers in 
the PERC corpus are not necessarily native speakers of English, in view of the prestige of the journals, 
the English content would have been proofread and be of near-native quality.  

 
4. Identifying verb-noun collocations 

 
Considering the errors in the GT corpus and its small size, we identified verb-noun collocations 

both automatically and manually. We used Antconc (Anthony, 2016) for the automatic search. We first 
excerpted nouns that were used more than 200 times from the GT corpus, which produced a list of 39 
nouns (Appendix 1). Even though the 200-time cutoff point is arbitrary, we obtained a list of nouns that 
are highly frequent but not too general. From the list, figure and table were removed since their high 
frequency was likely due to their appearance in the titles of figures and tables. Additionally, in the late 
2000s, many of the students in the Thesis Writing and Presentation class conducted research on sound 
localization, thus boosting the frequency of sound. Therefore, this word, the fourth most frequently used, 
was removed as well from the subsequent analysis. As a result, 36 nouns remained.  

The definition of collocation is not straightforward (Laufer & Waldman, 2011). We used the online 
version of the Oxford Collocation Dictionary (OCD) (McIntosh, Francis, & Poole, 2009), which is a 
collocation dictionary for intermediate and advanced learners of English, and we searched for all the 
verbs that are listed as a collocate verb of the 36 nouns. Six nouns (node, algorithm, interface, sensor, 
matrix, and server) were not included in OCD presumably because these are technical terms used in 
computer science, and OCD is a dictionary for general English learners. As a result of searching 
collocations of the remaining 30 nouns in OCD, we identified 347 verb-noun pairs. The frequency of 
these 347 collocations was then counted in the GT corpus. We first searched sequences of nine words 
(9-grams) which had one of the 30 nouns at the right end as well as a verb listed in OCD as a collocate. 
We used 9-grams because in computer science and engineering, long pre-modifiers are often used, such 
as a correlation based nearest neighbor pattern recognition problem, or the ITU-T standardized 
specification and description. In the retrieved sequences, the 9-grams that included the verb-noun 
collocations were manually counted. For example, the first example below includes the collocation need 
+ information, but need in (2) is not a collocate verb of information.  

 
(1) resource of remote servers. however, users need some information 
(2) degree. we need to review algorithm and other information 

 

94



Sequences following the core noun were also inspected to make sure it was not part of another 
modifier but the direct object of the collocate verb. Errors that do not seem to affect the collocation were 
tolerated (e.g. learn to programming language; construct and develop it systems; he was developed 
system). Next, the occurrences of the 347 verb-noun collocations were searched in the PERC corpus. 
From the results, the nine-word sequences in which the core noun is not the direct object of the collocate 
verb (e.g., The theoretical tools are then used to develop a semi-quantitative account of why the method 
failed on four of the 11 datasets) were removed in the same way as with the GT Corpus.  

 
5. Results and discussion 
5.1. General tendency 

The frequency of the 30 most common nouns used with a collocate verb is summarized in Appendix 
2. Whereas Laufer and Waldman (2011) report that ESL learners use fewer collocations, the present 
research shows that EFL learners used most of the nouns with a collocate verb more frequently than 
native speakers, with the exception of only three nouns (research, analysis and database), suggesting 
that learners tend to rely on collocations more. The discrepancy between the present study and Laufer 
and Waldman (2011) seems to be attributed to the difference in the genre of writing; their data were 
taken from argumentative, descriptive, non-technical essays, in which the students expressed their 
opinions freely. The data in the present study, by contrast, are from highly technical computer science 
papers, and many fixed specialized terms were included. And because students wrote their graduation 
theses for their supervisors and reviewers, there was no reason for them to venture out using a variety of 
English expressions — they appear to have felt safer using the same expressions over and over again.  

In the following sections, we provide evidence for this speculation by scrutinizing the data. One of 
the three nouns that were used with a collocate verb less frequently is discussed first, followed by five 
cases in which collocations were more frequent among learners. 

  
5.2. Nouns that learners used with a collocate verb less frequently  

 
As mentioned above, only three nouns, research, analysis and database, fall into this category. Here,

only analysis is discussed because its frequency is relatively high in the PERC corpus, too. Table 1 
includes collocate verbs of analysis and their frequency in the GT and PERC corpora. In the following 
tables, normalized frequency per one million words is provided in parentheses.  

 
Table 1 
Verb collocates of analysis and their frequency 
 
Collocate GT PERC 
carry out 0 (0) 5 (3) 
do 2 (7) 4 (3) 
make 0 (0) 5 (3) 
perform 1 (4) 26 (18) 
give 0 (0) 1 (1) 
Total 3 (11) 41 (28) 

 
In graduation theses, analysis was used as part of the names of statistical analyses (clustering 

analysis: 40 cases; independent component analysis: 18 cases; principal component analysis: 9 cases; 
regression analysis: 3 cases). In their L1, which is Japanese, these names occur with Japanese verbs 
equivalent to use and do, and both use + analysis and do + analysis are also correct in English. There 
was no reason for the students to take a risk and use different verbs such as perform or carry out. In fact, 
use was the most common verb connected with analysis by the students, taking place nine times. The 
collocations listed in OCD, perform + analysis, carry out + analysis, and make + analysis, do not have 
equivalent expressions in Japanese. Unless learners are explicitly taught that these are the verbs that 
occur with analysis, or learn them implicitly by being exposed to extensive input, they continue to 
employ the same verbs because using the same expressions repeatedly does not interfere with their goal 
of writing an acceptable thesis for their supervisors. They feel safe and secure using expressions which 
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are not wrong in either their L1 or L2. Durrant and Schmitt (2009) argue that this tendency of learners 
to use their favored formulas and avoid novel combinations or less familiar words is a sign of their 
conservatism. This behavior is even more apparent in the use of collocations that occur more frequently 
in learner data.  

 
5.3. Nouns that learners used with a collocate verb more frequently  

 
This section reviews the collocations involving five frequent nouns, application, image, system, 

function, and program. These were chosen because they were used in collocations more than 20 times 
in the GT corpus and their normalized frequency was at least 2.5 times more in the GT corpus than in 
the PERC corpus. The frequency of collocate verbs with these five nouns in the GT and PERC corpora 
are summarized in Tables 2 to 6 (normalized frequency to one million words in parentheses). TYPE 
indicates the number of different collocate verbs whereas TOKEN indicates the total number of 
occurrences. Though these nouns were selected based on numbers, they seem to suggest a learning path 
of collocations that learners take.  

The first case, application, is summarized in Table 2. 
 

Table 2  
Verb collocates of application and frequency 
 
Collocate GT PERC  
consider 0 (0) 5 (3) 
develop 17 (60) 13 (9) 
examine 0 (0)  3 (2) 
file 0 (0) 0 (0) 
lodge 0 (0) 0 (0) 
make 2 (7) 3 (2) 
process 0 (0) 0 (0) 
run 5 (18) 9 (6) 
screen 0 (0) 0 (0) 
submit 0 (0) 0 (0) 
withdraw 0 (0) 0 (0) 
TYPE      3       5  
TOKEN 24 (85) 33 (22) 

 
The development of computer applications is a popular research topic for graduation research,

which explains the extremely high frequency of develop (60 times out of 85). Additionally, direct 
translation of develop + application is used in their L1, and this is a typical lexical teddy bear for them. 
The results of the PERC corpus indicate that develop is also the most popular verb among computer 
science professionals, although its occurrence was less frequent, conceivably due to the use of a greater 
variety of verbs such as create or build, as pointed out by one of the reviewers. 

Table 3 includes the verb collocates of image and their occurrences. 
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Table 3  
Verb collocates of image and frequency 

 
 GT PERC 

aim 0 (0) 0 (0) 
build 0 (0) 0 (0) 
capture 0 (0) 12 (8) 
change 1 (4) 0 (0) 
clean 0 (0) 0 (0) 
create 0 (0) 4 (3) 
discard 0 (0) 1 (1) 
display 8 (28) 13 (9) 
edit 1 (4) 2 (1) 
enhance 0 (0) 2 (1) 
have 1 (4) 2 (1) 
improve 0 (0) 1 (1) 
polish 0 (0) 0 (0) 
present 4 (14) 2 (1) 
produce 3 (11) 5 (3) 
project 0 (0) 2 (1) 
promote 0 (0) 0 (0) 
reinforce 0 (0) 0 (0) 
revive 0 (0) 0 (0) 
scan 0 (0) 1 (1) 
shed 0 (0) 0 (0) 
show 14 (50) 10 (7) 
store 0 (0) 3 (2) 
use 30 (106) 9 (6) 
TYPE 8 15 
TOKEN 62 (220) 69 (47) 
    

Image processing is another popular area in student graduation research. Although it is used very 
frequently by the students, the types of collocate verbs are about half those of the PERC corpus (8 vs. 
15). In fact, only two collocations, use + image and show + image, account for 70% of the total. The 
latter collocation must have been used in a sentence that mentions the figures in their papers (e.g., Figure 
13a shows an image taken by the infrared camera at one site). Conversely, computer science 
professionals employ a variety of verbs: even the most frequent verb, display, occurs only nine times in 
one million words. Seven other verbs including the second most popular one, capture, are not observed 
at all in the student data. These cases seem to be typical examples of learner overreliance on lexical 
teddy bears.  

A more extreme case than image is function, as presented in Table 4.  
 

Table 4  
Verb collocates of function and frequency 

 
 GT PERC  

carry 0 (0) 3 (2) 
fulfil 0 (0) 0 (0) 
have 22 (78) 20 (14) 
perform 1 (4) 17 (12) 
serve 0 (0) 0 (0) 
TYPE 2 3 
TOKEN 23 (81) 40 (27) 
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There are only two verb collocates that learners used, and one of them, have, was used 96% of the 
time (78 out of 81 times), whereas computer science professionals use have only 50% of the time. The 
Japanese equivalent of have + function, “function exists,” or kino ga aru, is often used to indicate what 
a machine can do, and in many cases, it is redundant in English. For instance: 

 
(3) This framework is constructed by two types of processes. All communication processes have 

the function which sends and receives information. All data collection processes have the 
function which collects information in the server.  

 
In this example, rather than using “have the function” twice, it is clearer to write what the processes 

can do more directly, as in:  
 
(4) This framework is constructed by two types of processes, communication and data collection. 

The communication processes send and receive information, and the data collection processes 
collect information in the server. 

 
In another case, it is shorter and easier to understand if “having the function” is removed, as 

exemplified below. 
 
(5) A prototype system having the function of remote control of multiple appliances is constructed.  

cf. A prototype system that controls multiple appliances remotely is constructed. 
 
These are just a few examples, but Nesselhauf (2005) observed overextension of the meaning of 

general verbs, which resulted in errors. The present research indicates that learners also overuse general 
verbs such as have, though this is not, strictly speaking, an error. The overextension as well as the 
overuse of general verbs is likely due not only to lack of knowledge about vocabulary and collocations, 
but also to lack of motivation to write in clearer and more natural English for the sake of general readers.  

The next noun, system, shows a similar tendency, in that the students’ favorite collocate verbs, use 
and develop, account for 60% of all the verb-noun collocations.  

 
Table 5  
Verb collocates of system and frequency 

 
 GT PERC  

adapt 1 (4) 2 (1) 
adopt 0 (0) 2 (1) 
apply 0 (0) 2 (1) 
build 8 (28) 30 (20) 
change 3 (11) 2 (1) 
create 5 (18) 9 (6) 
develop 20 (71) 38 (26) 
implement 5 (18) 11 (7) 
improve 1 (4) 5 (3) 
introduce 11 (39) 6 (4) 
manage 4 (14) 3 (2) 
operate 0 (0) 4 (3) 
run 6 (21) 10 (7) 
perform 0 (0) 1 (1) 
simplify 0 (0) 0 (0) 
strengthen 0 (0)  0 (0) 
transform 0 (0) 1 (1) 
use 47 (166) 63 (43) 
weaken 0 (0) 0 (0) 
TYPE 11 16 
TOKEN 111(393) 189 (129) 
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The third most frequent verb, introduce, is an example of an error caused by the direct translation 
of an L1 counterpart. What students mean by “introduce a system” is not to start using a system, but to 
describe/explain a system in a paper. In their L1, a verb equivalent to “introduce” is used in this sense 
[system-wo shokai-suru]. Although the error caused by the L1 influence is observed and learners still 
rely on a limited number of verbs, we can also see indications of their ability to use system more naturally 
than application, image and function. The difference in the number of types of verbs is not as large as 
that with image, 16 vs. 11. Furthermore, collocations that are not a direct translation from Japanese can 
be also found, such as run + system and build + system. This implies that students do not necessarily 
translate Japanese collocations into English but that they have learned these somewhere else. The point 
is still speculative, but students were exposed to this word more than to application, function and image 
in textbooks and lectures in English and so naturalistically acquired verbs that often co-occur with system.  

The last noun, program, is informative in that learners used more types of verbs with it than do 
computer science professionals. 

 
Table 6  
Verb collocates of program and frequency 

 GT PERC  
copy 0 (0) 0 (0) 
design 0 (0) 0 (0) 
develop 1 (4) 5 (3) 
download 1 (4) 0 (0) 
execute 10 (35) 12 (8) 
install 0 (0) 2 (1) 
load 1 (4) 0 (0) 
run 8 (28) 10 (7) 
use 11 (39) 7 (5) 
write 7 (25) 8 (5) 
TYPE 7 6 
TOKEN 39 (138) 44 (30) 

 
It is highly likely that students as well as the authors of the papers in the PERC corpus used this 

noun as in computer programs rather than in the sense of a program for a concert or a musical. One 
reason why learners employed varied verbs is that some of them, such as download and install, have 
been recently borrowed into Japanese as IT terms with exactly the same meaning as in the source, which 
makes it easier for them to use these in English. Another plausible reason is that, just as in the case of 
system, students taking computer science classes in EMI have been exposed to the word program and 
receive a large amount of natural input with it. This would influence their linguistic conservatism and 
motivate them to venture using verbs other than their lexical teddy bears. In this sense, the natural 
exposure to this word in EMI courses might have facilitated the acquisition of collocations involving 
program, causing students to feel safe employing it with a greater variety of verbs.  

 
6. Summary and conclusion 

 
As emphasized in the introduction section, writing a research paper in English is a challenging task 

for lower intermediate EFL learners. Since they have to complete this difficult task in order to graduate, 
they seem to compromise the quality of their English in order to obtain a passable score on their theses 
from the content experts. Analysis of the present research revealed certain characteristics in their use of 
verb-noun collocations in the theses written in such contexts. In particular, learners employed verb-noun 
collocations more frequently than computer science professionals, but the types of collocations were 
much more limited. They repeatedly used the same favored formulas, or lexical teddy bears, which 
consisted of general verbs such as use and have or a few typical verbs that co-occur with a specific noun 
(e.g., develop + application, show + image, execute + program). Writing with a variety of words and 
expressions is apparently not important as long as they can convey the intended meaning. Considering 
that their highest priority is to finish writing the paper and graduate, this appears to be their strategy in 
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completing a painful task. However, there are also signs of their acquiring novel verb-noun collocations. 
In EMI computer science and engineering courses, students have to read textbooks and handouts, listen 
to lectures and do assignments all in English. Their supervisors may not speak Japanese, but students 
need to communicate with them about their graduation research. Thus, they are naturally exposed to a 
large amount of IT terminology in English. As a result, they cling less to teddy bears, and start feeling 
confident enough to use other expressions. The relatively wider variety of collocate verbs that occurred 
with system and programs appears to result from the extensive input they had received in EMI courses.   

This research provides certain implications for the instruction provided in English courses in an 
EMI university. For students in subject-matter courses writing in English, including their graduation 
theses, the readership is content experts. If the English proficiency of the students is limited and the 
primary readers are mostly non-native speakers of English, students may not have to go to the effort of 
trying to use native-like sophisticated English with varied sentence types or vocabulary, as long as the 
content can be understood, especially at the undergraduate level. Accordingly, the instructions provided 
in English courses should focus more on the comprehensibility of their writing than on the refinement 
of English expression.  

Distributing a list of common verb-noun collocations in English classes and advising students to 
choose a variety of verbs when writing might help diversify their texts, but unless they are convinced of 
the necessity of doing so, they will keep using a limited number of their favored formulas because these 
assure that they are not incorrect. In the university where this research was conducted, no specific 
instructions are provided about verb-noun collocations in computer science terminology. In spite of that, 
4th year students appear to start acquiring natural collocations, which suggests being exposed to a large 
amount of input may be a more effective collocation acquisition tactic than explicit teaching.  

One of the weaknesses of the present research is the small corpus size. The GT corpus had fewer 
than 300,000 words, and the data were not homogeneous; some were incomplete theses, and some had 
been read by their supervisors. Another weakness relates to the definition of collocations. We used OCD 
to decide which verb-noun combinations can be characterized as collocations. OCD does not include 
typical collocations that are found in computer science papers. If collocations were statistically excerpted 
from a large corpus of scientific papers and then compared with the collocations used by learners, the 
results may be different. In the same vein, verb-noun collocations used in the passive voice were not 
extracted. In scientific research papers, the frequent use of passive voice appears to emphasize 
objectivity by avoiding an explicit subject. It is likely, however, that the same verb-noun combinations 
will also be found in passive sentences. In sum, though there are some points that should be investigated 
further in future studies, this research is significant in that it compares scientific papers written by lower 
intermediate learners, rather than their assignments in academic English classes, with papers written by 
experts in the same academic field and holds implications for the design of English courses in the EMI
science university.  
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Appendices 
Appendix 1. Nouns Used More than 200 Times in the GT Corpus and the Number of Collocate
Verbs 

 

 Nouns Freq. Number of 
collocate verbs Notes 

1 datum 1182 27  
2 system 961 19  
3 method 925 8  

4 sound 856 n.a. Removed due to possible bias toward 
this research field 

5 figure 850 n.a. Removed 
6 time 749 10  
7 result 735 14  
8 number 611 8  
9 image 591 24  

10 node 590 n.a. No entry in OCD 
11 table 500 n.a. Removed 
12 value 499 18  
13 information 496 38  
14 algorithm 451 n.a. No entry in OCD 
15 research 439 4  
16 function 428 5  
17 problem 408 30  
18 model 378 10  
19 point 373 14  
20 frequency 369 3  
21 experiment 345 8  
22 network 340 6  
23 input 309 9  
24 feature 308 3  
25 program 305 10  
26 analysis 297 5  
27 application 289 11  
28 task 288 16  
29 paper 287 8  
30 structure 268 6  
31 interface 250 n.a. No entry in OCD 
32 sensor 245 n.a. No entry in OCD 
33 matrix 239 n.a. No entry in OCD 
34 language 234 6  
35 example 229 11  
36 database 221 6  
37 server 214 n.a. No entry in OCD 
38 environment 206 5  
39 web 208 5  
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Appendix 2. Frequency and Ratio of Nouns Used in Collocations 
 

 GT corpus PERC corpus 

Core noun Frequency Used in 
collocation 

% used 
in col. Frequency Used in 

collocation 
% used 
in col. 

datum 1182 (4187） 101（358） 8.5% 3919（2667） 243（165） 6.2% 
system 961（3404） 111（393） 11.6% 4633（3153） 189（129） 4.1% 
method 925（3277） 92（326） 9.9% 2278（1550） 114（78） 5.0% 
time 749（2653） 33（117） 4.4% 3000（2042） 86（59） 2.9% 
result 735（2604） 90（319） 12.2% 1630（1109） 186（127） 11.4% 
number 611（2164） 25（89） 4.1% 2473（1683） 102（69） 4.1% 
image 591（2094） 62（220） 10.5% 1689（1150） 69（47） 4.1% 
value 499（1768） 40（142） 8.0% 1946（1324） 83（56） 4.3% 
information 496（1757） 69（244） 13.9% 1729（1177） 246（167） 14.2% 
research 439（1555） 1（4） 0.2% 525（357） 5（3） 1.0% 
function 428（1516） 23（81） 5.4% 1910（1300） 40（27） 2.1% 
problem 408（1445） 119（422） 29.2% 2380（1620） 441（300） 18.5% 
model 378（1339） 13（46） 3.4% 3108（2115） 92（63） 3.0% 
point 373（1321） 7（25） 1.9% 1491（1015） 22（15） 1.5% 
frequency 369（1307） 2（7） 0.5% 424（289） 1（1） 0.2% 
experiment 345（1222） 21（74） 6.1% 464（316） 30（20） 6.5% 
network 340（1204） 2（7） 0.6% 2339（1592） 14（10） 0.6% 
input 309（1095） 9（32） 2.9% 1060（721） 30（20） 2.8% 
feature 308（1091） 9（32） 2.9% 1055（718） 6（4） 0.6% 
program 305（1080） 39（138） 13.4% 829（564） 44（30） 5.3% 
analysis 297（1052） 3（11） 1.0% 1373（934） 41（28） 3.0% 
application 289（1024） 24（85） 8.3% 1643（1118） 33（22） 2.0% 
task 288（1020） 14（50） 4.9% 1115（759） 47（32） 4.2% 
paper 287（1017） 5（18） 1.7% 983（669） 2（1） 0.2% 
structure 268（949） 15（53） 5.6% 1157（787） 21（14） 1.8% 
language 234（829） 23（81） 9.8% 716（487） 16（11） 2.2% 
database 221（783） 1（4） 0.5% 869（591） 15（10） 1.7% 
environment 206（730） 7（25） 3.4% 652（444） 24（16） 3.7% 
example 229（811） 15（53） 6.6% 963（655） 66（45） 6.9% 
web 208（737） 11（39） 5.3% 378（257） 243（165） 1.1% 
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