Education Insights

soh'p

Article

Applying CQPweb in Academic Writing Course for ESL Bio-
medical PhD Students: An Exploratory Study

Lei Zhang 2*

Published: 20 January 2025

Copyright: © 2025 by the authors.
Submitted for possible open access
publication under the terms and con-
ditions of the Creative Commons At-
tribution (CC BY) license (https://cre-

ativecommons.org/licenses/by/4.0/).

1 Journal Center, Chongqing University Cancer Hospital, Chongqing, 400030, China

2 Department of Medical English, College of Basic Medical Sciences, Army Medical University, Chongqing,
400038, China

* Correspondence: Lei Zhang, Journal Center, Chongqing University Cancer Hospital, Chongqing, 400030,
China

Abstract: CQPweb, a web-based fourth-generation corpus analysis tool, combines corpus resource
sharing with online retrieval functions. This paper selects online corpora based on CQPweb and
introduces data-driven learning (DDL) to a medical academic writing course for English as a second
language (ESL) biomedical PhD candidates. The study indicates that query through CQPweb not
only helps to solve lexico-grammatical problems encountered in PhD students' writing process such
as word choice and collocation, but also discover and summarize syntactic discourse problems such
as sentence form and text structure. Although the post-course questionnaire showed that learners
faced difficulties such as "too many concordance lines" and "difficulty in formulating search formu-
las for syntax searches". However, overall, respondents provided positive feedback on the CQPweb-
based corpus-assisted academic writing. The results show that CQPweb serves as an effective refer-
ence tool and reliable resource for academic writing, and the CQPweb-based DDL is conducive to
promoting students' interest in learning, increasing the quality of academic writing, boosting their
confidence, and cultivating independent learning capability. However, teachers should strengthen
the training of corpus searching, especially syntax search, and also randomly thin the query results
to reduce the cognitive load, protect students' learning motivation, and increase the use of corpus-
assisted writing after class, in order to improve the quality of research paper writing.

Keywords: CQPweb; data-driven learning; medical research paper writing; corpus-assisted aca-
demic writing

1. Introduction

English, as a lingua franca, plays a significant role in academic research and interna-
tional scholarly communication, becoming an essential academic skill [1]. Recently, an
increasing number of Chinese researchers have been publishing articles in English glob-
ally, with the number of publications ranking second in the world. However, the average
citation rate remains relatively low, still far behind the traditional Western technological
powers, which is, to some extent, related to the weak academic English writing skills of
Chinese researchers [2]. Chinese scholars often find their research papers rejected by aca-
demic journals due to language issues. At the same time, more and more medical colleges
and universities require the publication of research papers in international journals as a
graduation requirement for PhD students. For researchers whose native language is not
English, they are often encountered with the pressure of "publish or perish." In light of
this, the necessity of offering academic English writing courses for non-native English as
a Second Language (ESL) biomedical PhD students is self-evident. Such courses help them
grasp the intrinsic characteristics and patterns of academic English, cultivate awareness
of academic register and genres, and lay the foundation for future academic research and
communication.
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A corpus is a collection of published texts that are specifically gathered, structured,
and searchable by computer programs. In recent years, with the rapid development of
information technology, especially with the recent wave of artificial intelligence (AI)
sweeping the globe, corpus construction and application have made considerable pro-
gress. A number of influential academic English corpora have been built both in China
and internationally, including the British Academic Written English (BAWE), the Michi-
gan Corpus of Upper-level Student Papers (MICUSP), and the Database of English for
Academic Purposes (DEAP). The greatest advantage of a corpus is that it provides a large
amount of authentic and reliable language materials, which have substantial teaching
value and are widely applied in language teaching, especially in ESL writing courses [3-
6]. However, there is less teaching research on academic English writing based on corpora
in the biomedicine field, and currently, there is no research on the application of CQPweb-
based corpus in ESL writing instruction among biomedical PhD students. Moreover, due
to the technical barriers of corpus technology and copyright issues, academic English cor-
pora have not yet played their role as powerful tools for language learning.

1.1. Features and Advantages of CQPweb

When dividing corpus analysis tools into generations, McEnery & Hardie [7] classi-
fied browser-server (B/S) model-based corpus retrieval tools as the fourth generation of
corpus analysis tools. Among them, CQPweb is a representative of the fourth generation
of corpus analysis tools, developed by Professor Andrew Hardie of Lancaster University
in the UK. The web-based fourth-generation corpus analysis tool CQPweb makes corpus
resource sharing and online retrieval possible, while users cannot copy or obtain corpus
texts, protecting the copyright of the corpus [8]. Compared with the representative third-
generation corpus analysis tools, such as Antconc and Wordsmith, CQPweb has two
unique advantages: first, the integration of the corpus and analysis tool into one; and sec-
ond, the use of indexing technology for fast response times [9].

The research selected is based on CQPweb-based DEAP Corpus
(114.251.154.212/cqp/), which was created by Professor Xu's team at the Chinese Center
for Language Education and Research. The current size of the corpus is 135 million word
instances (as of March 2023) and will continue to expand. Unlike BAWE and MICUSP,
which lack attention to ESL learners, the DEAP corpus is built entirely in line with the
academic discipline settings in China, aiming to serve the teaching and research of ESL
academic English in China, and has strong guiding implications for academic writing in
China and other countries where English is not the native language. Currently, 29 aca-
demic English corpora have been established across various disciplines mostly by English
teachers in Chinese universities and colleges, each with a size of about 5 million word
instances, all of which are freely accessible using the user ID and password as "test". More-
over, each discipline corpus is built following a unified sampling plan and construction
process. Based on the existing academic English corpora, the CQPweb-based DEAP cor-
pus was employed in the teaching of the academic writing course for ESL biomedical PhD
students at a University in Chongging, China.

1.2. Data-driven Learning Concept

Data-driven learning (DDL) was proposed by Tim Johns in the 1990s, positioning
learners as researchers who observe a large number of corpus concordance lines to explore
and induce the linguistic characteristics and patterns of the target language. It is a student-
centered, exploratory, and discovery-based learning model [10]. According to language
acquisition theory, the memorization of linguistic knowledge does not guarantee the cor-
rect use of language; a substantial amount of language input is required for students to
master the language they have learned [11]. Unlike traditional one-way teaching by teach-
ers, DDL based on corpora presents a large number of published and authentic examples
of language use, providing not only a large amount of language input but also input in
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real contexts. Furthermore, unlike the direct instilling of language knowledge, the auton-
omous exploration and discovery-based learning of language use patterns is beneficial to
enhance learners' initiative and interest, leading to a deeper understanding and more last-
ing memory of the learning content [12].

2. Application of CQPweb in Biomedical Academic Writing Course for ESL PhD Stu-
dents

Based on classification criteria, corpora can be categorized in various ways. Accord-
ing to application orientation, they can be divided into general corpora and specialized
corpora. Unlike general corpora, specialized corpora are built for specific research pur-
poses, collecting texts from a particular field, such as collecting research articles from
highly influential journals from the basic medical sciences field, for corpus construction
to analyze the linguistic characteristics of specific fields and compare them with other
fields. Considering the teaching target as doctoral students, who are advanced ESL learn-
ers with high initiative and strong self-learning abilities [13,14], it is decided to attempt to
apply the DDL based on CQPweb to the compulsory writing course among 23 biomedical
PhD students in a class for one semester.

DDL emphasizes students’ bottom-up exploration, discovery, and summarization of
language usage patterns, rather than conventionally instilling knowledge from teachers
based on their own language accumulation. Teachers can fully leverage the students' pri-
mary role by creating teaching cases or lecture notes from corpus search results, designing
relevant teaching activities centered on students, guiding them to discover language us-
age rules, and promoting their language sensitivity. Compared to the limited number of
language examples in conventional teaching, DDL can provide a wealth of language us-
age examples, which is incomparable in terms of the quantity of language input provided
to students. Moreover, since the academic corpora used in this study are collections of a
large number of authentic language instances that have been edited and published, rather
than language examples written by compilers based on their own experience and intuition
in conventional textbooks, DDL is superior to conventional language teaching in both
quantity and quality.

Considering the characteristics of students' major distribution, the Clinical Medicine
Academic English Corpus (http://114.251.154.212/cqp/meddeap/) and the Life Sciences
Academic English Corpus (http://114.251.154.212/cqp/biodeap/) are mainly adopted in
class, which are related to clinical medicine and biomedical sciences. By introducing the
basic usage of the CQPweb online corpus to PhD students and showing them how to use
functions such as Frequency Breakdown, Distribution, and Collocation to correct lan-
guage errors in writing, strengthen article readability, and increase English paper writing
literacy, it is possible to better promote academic exchanges with international peers. Due
to space limitations, this study mainly demonstrates the application of CQPweb in medi-
cal English paper writing from the levels of vocabulary, grammar, and sentence structure
and discourse.

The online corpus tool CQPweb can quickly perform batch searches at the micro-
level of vocabulary and grammar, and further analyze the search results through random
sampling, frequency breakdown, collocation calculation, etc. At the vocabulary level, we
mainly focus on word choice and collocation.

2.1. Word Choice and Collocation

Determining the right word is the most fundamental issue in writing. As second lan-
guage learners, even if students know the meaning of a word, they may still wonder which
word to use and its usage in the written language domain. For example, there are degree
adverbs such as "essentially", "fundamentally”, and "basically" to express the meaning of
"in a very important or basic way". Which one is used more in the written language con-
text? Students can search for answers in the corpus with questions. Using the Frequency
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Breakdown function of CQPweb, the occurrence frequency and percentage of each adverb
can be easily found in the corpus: "essentially” (91, 71.09%), "fundamentally” (23, 17.97%),
"basically” (14, 10.94%). These data are self-evident in answering the students' confusion,
suggesting that in written language, the first two words should be used as much as pos-
sible. Meanwhile, teachers can guide students to analyze the reasons behind the data,
helping them recognize that the word "basically" is informal and should be avoided in
academic texts to enhance their awareness of academic English register.

In addition, students can use the Collocation function to observe the left and right
collocations of the search term, summarize and generalize higher-level colligation rela-
tionships, and further explore their semantic tendencies and semantic prosody. Below is
a brief illustration of the word item analysis approach with the search term "insights" as
an example.

By browsing the search lines, it is found that a typical collocation word for "insights"
on the right is the preposition "into," and the search term often forms colligation with
verbs (provide, yield, gain) on the left. To further explore the adjectives in the position
one to the left of the search term, the CQPweb collocation calculation function can be used,
with the position set to 1 to the left, and the statistical parameter selected as Log-likelihood,
while restricting the part of speech to ].* (adjectives), the following results can be obtained
(Figure 1). By observation, it is not difficult to see that the adjectives preceding "insights"
all express some novel (new, novel) or important (important, valuable) meanings, demon-
strating positive semantic prosody, which also highlights the purpose of medical research
to explore new knowledge and the importance of research findings’ implications and ap-
plication.

There are 563 different words in your collocation database for “[word="insights"%c]". (Your query
“insights” returned 149 matches in 95 different texts) [0.122 seconds - retrieved from cache]

No. Word Total no. in whole Expected collocate Observed collocate In no. of Log-likelihood
corpus frequency frequency texts value
1 new 2,254 0.059 21 17 208.212
2 novel 587 0.015 12 10 137.216
3 important 2,921 0.076 11 11 88.372
4 further 3,028 0.079 8 7 58.464
5 valuable 177 0.005 g 3 33

Figure 1. Distribution of adjectives one position to the left of "insights into".

2.2. Phrase Discrimination

Through searching in CQPweb, not only can the usage of single words be explored,
but also the usage of multi-word expressions (MWEs). In academic English, MWEs are an
important component of academic discourse and play a crucial role in the teaching of ac-
ademic English [15]. For non-native English learners, how to use MWEs accurately and
idiomatically is a challenge. Compared with conventional dictionaries or machine trans-
lation engines, CQPweb provides language usage frequency and context, revealing the
usage patterns of MWEs, which is helpful for synonym discrimination. For instance, when
expressing that this study is different from previous studies for comparison, ESL learners
can find phrases such as "in contrast,” "by contrast,” and "on the contrary" through dic-
tionary lookup. So, which one is used in academic texts? By inputting the search formula
“(in contrast | by contrast|on the contrary)” under simple query mode, the occurrence fre-
quency of the above phrases can be searched in the corpus instantly. By clicking on the
frequency breakdown function, it can be found that "on the contrary" has the lowest fre-
quency, accounting for only 2.08%, which preliminarily indicates that "on the contrary”
has a lower frequency in academic written language texts, and "in contrast" and "by con-
trast" should be preferred in writing. Teachers can guide students to further explore the
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reasons behind the data, triggering students’ realization that "on the contrary" expresses
opposition to others' opinions or previous views and has a subjective nature, which
should be avoided in medical academic papers to enhance their awareness of academic
genre conventions.

No. Search result No. of occurrences Percent
1 in contrast 1164 83.68%
2 by conftrast 198 14.23%
3 On the contrary 29 2.08%

Figure 2. Distribution and proportion of phrases expressing "contrast" in the corpus.

2.3. Syntactic Structure Analysis

The advantage of online corpora lies in the rapid batch retrieval of micro-level vo-
cabulary and grammatical features [16], but there is still a lack of exploration in the macro-
level sentence structure and discourse language structure. This study selects the repre-
sentative passive voice structure in academic papers for demonstration.

One of the characteristics of medical journal writing is the frequent use of the passive
voice, which has become a convention [17,18]. Since the search formula for the passive
voice requires the use of the more complex CQP syntax search, teachers need to write the
search formula in advance ("[pos="VB.*"][pos="XX"]*[pos="R.*"]{0,4}[pos="VVN"]") or em-
bed the search results in the courseware in advance in the form of hyperlinks. First, select
the complex search (CQP syntax) mode, and then input the search formula. Taking the
self-built HZAU CQPweb corpus as an example [8], the distribution of search items in
different parts of academic articles can be further viewed, that is, the specific distribution
of passive voice in the common structural moves of papers (Figure 3), and the results show
that the passive voice is most frequently used in the methods section, allowing students
to have an overall understanding and grasp of the distribution of passive voice in various
parts of the paper.

Based on classification: section

Category ABS CON DIS INT MET RES
Hits 258 63 1690 1008 4691 2522
Cat size (MW) 0.19 0.13 1.04 0.79 1.14 1.24
Freq per M 1369.46 474.93 1626.56 1281.97 4008.72 2034.79

Figure 3. Distribution of passive voice in research papers based on different sections.

*Abbreviation: 1. ABS: Abstract 2. Con: Conclusion 3. DIS: Discussion 4. INT: Introduction 5. MET:
Methods 6. RES: Results.

After students have a macro grasp of the passive voice, teachers can guide students
to explore its characteristics and patterns from a micro perspective. Taking the Clinical
Medicine Academic English Corpus as an example, the same search formula is input, re-
sulting in a total of 90,054 search results, appearing in all 1,186 texts. Through frequency
breakdown, the top ten most frequently used verbs in the passive voice in this Corpus and
their distribution can be summarized and calculated (Table 1).
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Table 1. The top 15 verbs in passive voice in the clinical medicine academic English corpus.

Verb Observed Frequency Dispersion (%)
use 4526 83.81
associate 3837 67.45
perform 2976 65.01
find 1908 56.24
report 1808 58.77
consider 1798 62.48
show 1744 57.17
observe 1683 48.06
assess 1205 46.96
include 1179 47.47
obtain 1144 47.98
calculate 1045 41.15
measure 970 36.42
define 968 39.97
identify 949 41.15

Furthermore, research has shown that both direct and indirect learning can play a
role, and in addition to incidental learning, courses that encourage explicit attention to
target vocabulary produce better results [19]. One application of keyword analysis in
teaching is to generate a Word Cloud [20] to emphasize the relative importance of specific
vocabulary in their disciplines to students. The word cloud shows the top 15 verbs used
in the passive voice in the Clinical Medicine Academic English Corpus, with the size of
each word reflecting its frequency of occurrence (Figure 4).

Figure 4. Word cloud of the top 15 verbs in the passive voice in the clinical medicine academic
English corpus.

It is worth noting that most current corpus research is still at the micro-level of vo-
cabulary and grammar, and there is less research on the macro-level of sentence structure
and discourse, which is both the advantage and limitation of corpus methods. Follow-up
studies can further explore sentence structures from the corpus, such as emphatic sen-
tences, evaluative clauses, etc.

3. Post-Class Questionnaire Survey

After the course, a questionnaire survey on the effectiveness of corpus-assisted aca-
demic writing based on CQPweb was conducted, including 1 single-choice question, 4
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multiple-choice questions, 2 subjective questions, and 1 question on attitude statements
via a 6 Likert scale. The results showed that before taking the course, the vast majority of
PhD students (95.65%) had not heard of corpora, which to some extent reflects the insuf-
ficient application of corpora in academic writing for postgraduate students and their po-
tential as powerful tools for language learning has not yet been fully realized. Most stu-
dents (69.57%) would use machine translation engines for reference when encountering
vocabulary and grammar issues, even though the majority of respondents (60.87%) knew
that machine translation was clumsy to some extent. Regarding the advantages of corpus
resource retrieval, students held that the greatest advantage of using corpora was helping
to learn the usage of fixed phrases and idioms (78.26%), followed by understanding the
meaning and collocation of vocabulary (56.62%), and that analyzing search results helps
to discover grammatical rules (56.52%). Meanwhile, respondents indicated that there were
some challenges and difficulties in corpus-assisted academic writing based on CQPweb,
including difficulty in screening and/or processing a large number of sentences retrieved
(65.22%), difficulty in formulating correct search strategies/methods, and difficulty in
writing regular expressions for complex searches (43.48%), indicating the need to develop
strategies to address these challenges and issues. Overall, however, students gave positive
feedback on corpus-assisted academic writing based on CQPweb, believing that the aca-
demic writing course should include modules on corpus-assisted writing and training on
its search strategies, and expressed willingness to use corpora in future academic writing
to increase their confidence in academic English writing (Table 2).

Table 2. Students' attitude scale towards corpus-assisted academic writing*.

Item 1(No.)2(No.)3(No.)4(No.)5(No.)6(No.) Mean StalezTrd
Deviation

I am willing to use academic
English corpora as reference re-
sources in my future English
writing

0 1 2 9 10 5.09 1.20

Corpus is more helpful for my
English writing than dictionaries 1 0 1 6 8 7 478 1.20
and translation websites
I believe the use of corpora is
more helpful for English writing 1 0 3 4 8 7 4.7 1.29
than reading.
The teaching content of aca-
demic writing courses should in- 1 0 0 4 9 9 5.04 1.15
clude corpus teaching.
The teaching of academic Eng-
lish courses should include the
teaching of search strategies for 1 0 1 1 11 9 5.09 1.16
mainstream academic English
corpora.
Next time I write academically, I
want to use a corpus.
I would recommend the use of
corpora to friends who are learn- 1 0 1 3 10 8 4.96 1.19
ing English.
When I encounter problems in
academic writing, I will seek 1 0 1 4 8 9 496 1.22
help in corpora.

1 0 1 3 9 9 5 1.20
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Learning corpora can increase
my confidence in academic Eng- 1 0 2 2 7 11 5.04 1.30
lish writing.
Total 9 0 11 29 79 79 496 1.2

*Where 1-6 indicates a range from strongly disagree to strongly agree.

4. Discussion
4.1. Addressing DDL Challenges

Admittedly, facing the vast amount of data in corpus-assisted DDL, students may
feel overwhelmed and discouraged, which can harm their enthusiasm for learning. To
address this issue, on one hand, we can draw on Sinclair's [21] practice of randomly sam-
pling 30 concordance lines of search results, and in teaching, we can use the CQPweb
query result random Thin function to let students observe a certain number of concord-
ance lines and summarize linguistic phenomena. On the other hand, we can also tailor
language materials following the level of students, referring to the practice of mini-files
proposed by Liang et al [16]. First, use the CQPweb download search results function to
save the randomly sampled concordance lines as a separate small electronic text, i.e., mini-
files, and then edit the mini-files as necessary according to the teaching objectives, remov-
ing unsuitable language materials, and using language materials that match the students'
language level to achieve a customized, student-centered teaching effect. This also reflects
the student-centered teaching philosophy, designing teaching activities around the teach-
ing objectives. Concurrently, based on mini-files, supplemented with text processing tools
such as PowerGrep, exercises can be compiled for students' in-class and after-class activ-
ities.

4.2. Corpus Advantages Over GenAl

With the rapid development of large language models (LLM) and generative artificial
intelligence (GenAl), the explosive growth of applications led by ChatGPT has greatly
changed our daily lives. Does this rise of LLM and GenAl mean the fall of corpus-assisted
DDL? Not necessarily. It is important to note that corpora have the following advantages
over GenAl in understanding language patterns and usage. First, the corpus provides
clear and reliable data sources. For example, users can know the texts that make up of
large general corpora and extract the full text of these corpora when needed. Considering
the current "black box" attribute of GenAl, this is highly difficult to realize in the current
LLM [22]. Second, the data in corpora are published texts, ensuring the authenticity and
applicability of the content, which is particularly important for ESL learners, as they can
rely on these published language data to verify language usage. Third, the research results
of corpora are reproducible, and users can easily replicate given findings on the same da-
taset using the same queries, which is a major advantage in consistency. Fourth, corpora
encourage exploratory, discovery-based learning, actively involving learners in the explo-
ration and learning of data, rather than passively receiving information [23]. In summary,
corpora still have irreplaceable value in language education and research, promoting
deeper language learning and research. However, it is important to note that GenAl has
its unique advantages in expanding our understanding of language usage, which corpora
have not yet achieved. It is believed that by combining corpus and GenAl methods, ESL
learners can gain a more comprehensive understanding of how language operates in dif-
ferent contexts than by using a single method alone.

4.3. Combine Corpus with Conventional and Emerging Teaching Tools

It is worth noting that although online corpora have obvious advantages, they cannot
replace conventional language learning tools, including dictionaries and style manuals.
To some extent, the CQPWeb-based corpus is a supplement to these reference books and
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tools. For example, when students encounter tricky grammar or usage problems in aca-
demic writing and cannot find answers in reference books or dictionaries due to the con-
tinuous evolution of language and the not timely updated reference resources, they can
search the corpus to obtain authentic and reliable evidence, exploring how a large number
of authors or editors handle this problem during the paper publication process. Addition-
ally, due to the limited size of corpora, it means that some questions cannot be answered
through corpus query. Therefore, in addition to combining with conventional resources,
we also need to combine with emerging transformative tools based on LLM and GenAl,
such as ChatGPT, to realize complementary effects. Combining CQPweb online corpus
with conventional and emerging resources and tools, and assessing their complementary
roles and joint effects through qualitative and quantitative methods, will be a topic worth
exploring in the future.

5. Conclusion

This study introduces the application of the fourth-generation online corpus retrieval
platform CQPweb-based DDL in the teaching of English academic paper writing for ESL
medical PhD students, which is a beneficial exploration and attempt to the existing aca-
demic English writing teaching model among biomedical postgraduates. By introducing
the teaching concept of DDL, students engage in exploratory, discovery-based autono-
mous learning, obtaining a large amount of published, reliable language input from cor-
pus searches, strengthening their awareness of academic language and genres in the re-
lated field, and helping them master the linguistic characteristics and patterns of medical
academic English, laying the foundation for future international academic exchanges.
However, there are still many limitations in the current teaching of corpus-assisted aca-
demic writing based on CQPweb, such as the difficulty in writing complex search strate-
gies, too many concordance lines, the cost of time and energy, and the combination of
corpora with conventional and emerging resource tools. Solutions to these challenges
need to be further optimized to promote the application and promotion of DDL based on
CQPweb in academic English writing courses among biomedical PhD students, assisting
non-native researchers in academic English writing and enhancing their paper writing

skills.
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