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Abstract: This study investigates the impact of Sketch Engine and Lexonomy on vocabulary
acquisition and reading comprehension in English for Specific Purposes (ESP), focusing on inter-
national commerce among undergraduate students. Conducted over thirteen weeks, the research
involved 90 first-year Commerce students from a public university in Madrid. A pre-experimental
design was implemented, dividing participants into control and experimental groups. The control
group used traditional analogue dictionaries, while the experimental group utilized digital tools to
compile specialized dictionaries. Performance was assessed through pre- and post-intervention
reading comprehension tests and a questionnaire assessed the use of lexicographical resources by
ESP undergraduate students. On the one hand, results revealed that the use of these two lexico-
graphical digital tools implies significant improvements regarding vocabulary acquisition and
reading comprehension. On the other hand, digital tools emerged as the preferred resources, empha-
sizing translation, contextual meaning, and voice search functionalities, though challenges such as
navigation difficulties and interpreting phonetic transcriptions were noted. The findings under-
score the pedagogical potential of digital lexicography to enhance ESP instruction, foster autono-
mous learning, and equip students with essential professional skills. This research provides a founda-
tion for integrating innovative methodologies into higher education, contributing to more effective
and equitable teaching practices.
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Opsomming: Digitale leksikografie in ESD: Die verbetering van woorde-
skatverwerwing en leesbegrip by handelstudente. In hierdie studie word die impak
van Sketch Engine en Lexonomy op woordeskatverwerwing en leesbegrip in Engels vir Spesifieke
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Doeleindes (ESD) ondersoek. Daar word spesifiek gefokus op internasionale handel onder voor-
graadse studente. Die navorsing wat oor dertien weke uitgevoer is, het 90 eerstejaar-handelstu-
dente van 'n openbare universiteit in Madrid betrek. 'n Pre-eksperimentele ontwerp wat deelnemers in
kontrole- en eksperimentele groepe verdeel, is geimplementeer. Die kontrolegroep het tradisionele
analoogwoordeboeke gebruik, terwyl die eksperimentele groep digitale hulpmiddels gebruik het
om gespesialiseerde woordeboeke saam te stel. Prestasie is aan die hand van pre- en postintervensie-
leesbegripstoetse beoordeel en met behulp van 'n vraelys is die gebruik van leksikografiese hulp-
bronne deur ESD-voorgraadse studente beoordeel. Aan die een kant het die resultate aangedui dat
die gebruik van hierdie twee leksikografiese digitale hulpmiddels beduidende verbeterings rakende
woordeskatverwerwing en leesbegrip inhou. Aan die ander kant het digitale hulpmiddels na vore
getree as die voorkeurhulpbronne met die fokus op vertaling, kontekstuele betekenis, en stemsoek-
togfunksies. Uitdagings soos navigasieprobleme en die interpretasie van fonetiese transkripsies is
egter ook aangeteken. Die bevindings beklemtoon die opvoedkundige potensiaal van die digitale
leksikografie om ESD-onderrig te verbeter, outonome leer te bevorder en studente met noodsaak-
like professionele vaardighede toe te rus. Hierdie navorsing vorm 'n basis vir die integrering van
innovorende metodologieé in die hoér onderwys, wat sodoende bydra tot meer effektiewe en
billike onderrigpraktyke.

Sleutelwoorde: SKETCH ENGINE, LEXONOMY, DIDAKTIESE LEKSIKOGRAFIE, ENGELS
VIR SPESIFIEKE DOELEINDES, LEESBEGRIP, WOORDESKATVERWERWING

1. Introduction

Lexicography is a millennia-old discipline which, in its practical aspect, has
been focused on the compilation of comprehensive or partial vocabularies of
one or several languages. In its theoretical aspect, it has focused on the study of
the construction of these vocabularies throughout history from a prescriptive,
descriptive and historical perspective, or on the methodologies used in the
compilation of such works. In this context, the dictionary has emerged as the
flagship product, though early lexicographic manifestations in Europe and Asia
often took the form of word lists or glosses added to specific works (cf. Tarp
and Gouws 2023: 429-430). These glosses facilitated the comprehension of terms
that might prove complex for a community, due to the antiquity of the vocab-
ulary, or its technical, religious, scientific, or literary nature, among others
(Boisson et al. 1991: 261-262; Béjoint 2016: 8). Such was the case with the Homeric
glosses written by ancient scribes in the works of Homer (Tarp 2019: 11), or
with the Cangjiepian, a textbook dated around 220 B.C. used to teach children
Chinese writing, which could only be read with the help of specialized annota-
tions (Yong and Peng 2008: 16). These glosses and annotations were later com-
piled into independent books, whose diffusion reached significant levels thanks
to the technological revolution of the printing press, and more recently, through
their publication in digital format.

From the points outlined above, it is evident that one of the primary pur-
poses of a language dictionary — among others — is pedagogical. This peda-
gogical function is even more apparent in dictionaries specifically designed to
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enhance the process of language learning, whether for the native language or a
second or foreign language (Marquez Cruz 2024: 64). This field is known as
pedagogical lexicography, and the works derived from its practice are typically
categorized, depending on the type of user, into school dictionaries and learner's
dictionaries. These works aim to meet the cognitive and communicative needs
of learners, either of their native language (school dictionaries) or of a second or
foreign language (learner's dictionaries). The lexicographic structures of both types
of dictionaries are determined by the quantity, quality, and organization of data
provided in the paratexts and nomenclature, in the headwords (macrostructure),
in the lexicographic entries (microstructure), in the relationships between different
parts and elements of the dictionary (mediostructure), and in the images and/or
multimedia elements (iconostructure; cf. Camacho 2017: 2). Additionally, the
vocabulary used in the definitions and the typography of the textual con-
glomerate that makes up the lexicographic article should also be considered.
Regarding the type of information provided in these dictionary structures,
Heuberger (2016: 30-40) identified a series of features that should be present in
learner's dictionaries, which we also believe should be part of school diction-
aries: (i) the use of controlled defining vocabularies, (ii) definitions, (iii) exam-
ples, (iv) grammatical information, (v) usage information (pragmatics), (vi)
collocations, (vii) pronunciation, (viii) data accessibility, (ix) preliminary texts,
and (x) appendices (final materials).

Regarding school dictionaries, it is crucial to examine the outer texts, both
the preliminary and concluding sections of the dictionary in conjunction with
its macrostructure, microstructure, mediostructure, iconostructure, and target
users. Many of these dictionaries are published — in analogue format — in light-
weight, manageable volumes (especially when the target user group is primary
or secondary school students). They use italics, different font sizes, and various
colours to differentiate content within the dictionary entries. They also feature
a selective and appropriate lexicon for the school vocabulary, including non-
standard terms, such as some neologisms. In addition, they employ controlled
vocabularies (between one thousand and two thousand words) to ensure that
the definitions are simple and provide ample examples, as well as illustrations,
grammatical indications, synonym and antonym relationships, lexical families,
semantic fields, idiomatic expressions, and collocations. Finally, they usually
contain grammatical appendices, and the prefaces often provide guidance on
dictionary usage, including explanations of the various components of diction-
ary entries based on word type, abbreviations, etc. for users who may not be
familiar with them.

Learner's dictionaries differ from school dictionaries — those created for lan-
guage learning by native speakers — in that they tend to be slightly larger in size.
They use different colours and font sizes to distinguish the various types of
data provided in dictionary entries. The order of definitions generally follows
usage frequency, with detailed descriptions of phraseology, idioms, and collo-
cations, and synonyms and antonyms. This information is followed by the use of
descriptors and guide words, syntagmatic or sentence-based definitions through
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equivalence or examples (Climent 2005: 363-366), phonetic information, gram-
matical information, usage labels, grammatical appendices, and annexes with
varied information on culture, economics, geography, or encyclopaedic content
(currencies, weights, places, famous figures, etc.). The iconostructure is usually
more extensive in bilingual dictionaries than in monolingual ones in order to
visually convey the relationship between the target language and the mother
tongue.

The described features provide a concise theoretical framework on the
essence of the dictionary models used in language learning classrooms. This may
seem unusual given the learning context of the present study, which focuses on
English for Specific Purposes (henceforth ESP), specifically English in the field
of Commerce. We should argue that the lexicographic proposal we present should
be underpinned by theoretical principles and practical developments specific to
specialized lexicography, terminology, and terminography. It is true that the
creation of a commerce dictionary should adhere to this branch of lexicography
and that, therefore, we would need to describe a theoretical framework more
aligned with specialized dictionaries. However, the primary objective of our
lexicographic proposal is to enhance the acquisition of grammatical and lexical
knowledge of the English language, using commerce as a thematic area, but with-
out intending to create a dictionary whose purpose is to provide definitions of
commerce-specific terms. In other words, the goal is not to create a dictionary
of commerce in English, but to improve linguistic knowledge of English, espe-
cially, the reading comprehension, through the lexicographic coding of lexical
and grammatical structures that are characteristic of, but not exclusive to, the
English language in the context of commerce. For this purpose, first-year
Commerce students at a public university in Madrid developed a monolingual
English dictionary, with its nomenclature based on the compilation and analy-
sis of a scientific corpus focused on international commerce.

2. Corpus Linguistics

Of the many different definitions of Corpus Linguistics (hereafter, CL), one of
the most current and, in our opinion, one that clearly and precisely captures the
essence of this very eclectic discipline is the definition provided by Rojo (2021: 48).
He (ibid.) described it as an approach to the study of linguistic phenomena
with an empirical orientation, based on the detailed analysis of large amounts
of data (corpora). As Rojo (2021: 48) argued, CL is characterized by its empiri-
cal nature, deriving data from naturally produced texts collected in the form of
text corpora. In this task, the use of computers is essential to store and manage
the corpora, employing both qualitative and quantitative analytical techniques,
and conducting systematic and exhaustive analyses of the data provided by
corpora. It is worth noting that working with computers has not always been a
must for corpus analysis, as Shaxrizoda (2024: 104-105) pointed out, given that
corpus-based research existed prior to the use of computers for analysing lin-
guistic data.
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Regarding the concept of a corpus, it is an organized collection of oral and/or
written texts in a language, compiled to exemplify its use. The coding of the corpus
should adhere to a standard that allows for the retrieval of information using
different systems based on various linguistic criteria. Therefore, when compiling
a corpus, it is essential to consider the language(s) or variety(ies) to ensure
representativeness, as well as the text's mode (oral or written), type (e.g., book,
magazine, advertisement, etc.), domain (academic or popular), location, and
date (Sinclair 2005: 8). The size of the corpus will depend on several factors,
including its intended use; however, whenever possible, it should consist of
complete documents to avoid any bias.

Corpus-based research follows two main approaches: starting from corpus
data to develop theories (corpus-driven) or consulting corpora to verify theo-
ries (corpus-based). In either case, computational tools are essential for com-
piling and analysing corpora automatically or semi-automatically, reducing the
noise caused by irrelevant or questionable-quality information in the corpus
(Costa et al. 2015: 74). Tools like Babouk, BootCat, Corpégrafo, and Terminus
(Toledo and Camero 2021: 20) are used for terminological extraction and corpus
compilation and analysis. Among these, BootCat stands out for extracting large
amounts of digital textual material using seed words representative of a spe-
cific semantic field. BootCat randomly combines these seed words to generate
sequences called tuples, which are then used as search strings in Google to
retrieve web pages. The retrieved HTML documents are cleaned and converted
into a plain text (Flores 2022: 174). An extension of BootCat is WebBootCat, a
tool based on the seed words technique used by Sketch Engine.

3. Integrating corpus compilation and digital lexicography in ESP vocabu-
lary acquisition

With the aim of enhancing the effectiveness of the vocabulary acquisition pro-
cess in the domain of ESP — specifically, Business English — through lexico-
graphic tasks, two tools were made available to the students: Sketch Engine
(https://www.sketchengine.eu/) and Lexonomy (https://www.lexonomy.eu/).
The former was employed to compile and manage a corpus that served as the
foundational resource for the dictionary developed by the students. The latter
was used, first, to design the macrostructure and microstructure of the diction-
ary and, subsequently, to input lexicographic data, publish the entries, and share
them among all participants.

The corpus was compiled from nine business-themed English texts. The
Word Sketch tool was used to explore collocations and word combinations;
Wordlist, to identify the most frequent lexical items; Keywords, to extract core
terminology specific to the commercial domain; and Concordances, to analyse
the contextual usage of high-frequency keywords and obtain authentic usage
examples.

Regarding Lexonomy, the microstructure of the dictionary entries was
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designed according to the following core lexicographic information: lemma,
part of speech, British and American English pronunciation, definition, and exam-
ples of use.

The theoretical principles of corpus linguistics and the use of corpus com-
pilers and analysers, as well as Dictionary Writing Systems,! have already been
successfully implemented in various teaching practices aimed at promoting
incidental lexical learning in foreign languages classrooms. Chaves-Yuste and
Marquez-Cruz (2024: 183; 2022: 364) demonstrated that Lexonomy, used to create
a cooperative digital dictionary, helped to improve reading comprehension,
vocabulary and linguistic competence of secondary education students. They
demonstrated that Lexonomy was an efficient tool in a b-learning context and
facilitated vocabulary acquisition. However, in any of these studies they used it
in combination with Sketch Engine to compile the corpus they were working with.

Srdanovié¢ (2020: 1059-1060) implemented a classroom project in the field
of Tourism in which instructors and students collaboratively utilized Sketch
Engine and Lexonomy to create a bilingual Japanese-Croatian dictionary. The
study showed two main findings: (i) the use of these advanced tools fosters
students' proficiency in leveraging technologies for linguistic analysis and lexi-
cographic resource creation; (ii) the pressing need to train professionals capable
of applying Japanese language skills within the tourism sector (Mavri¢ et al.
2023: 51). Furthermore, the benefits of these tools extend beyond language acqui-
sition. They impart crucial knowledge and skills to dictionary users, enabling
them to maximize the utility of these resources. As argued by Caruso (2024: 139),
when students engage in the process of creating dictionaries in one or more
second languages, they achieve multifaceted gains. By compiling corpora using
Sketch Engine and designing dictionary structures with Lexonomy, students
not only enhance their passive and active knowledge of the target language but
also deepen their understanding of the microstructural organization of lexico-
graphic entries in learner dictionaries.

However, it is essential to acknowledge that these tools comprise certain
limitations, and their implementation should be carefully evaluated. First, Sketch
Engine requires the purchase of a license, which may limit its accessibility for
some educational institutions. Second, while Lexonomy is freely available, it has
constraints concerning data storage capacity, which could impact the scalability
of certain projects (Kovalevskaité et al. 2020: 246). Thus, the use of Sketch Engine
and Lexonomy presents a valuable opportunity to integrate technology into
linguistic and lexicographic education, equipping students with practical and
theoretical expertise. Nonetheless, educators must weigh the tools' benefits
against their financial and technical limitations to ensure optimal application in
educational contexts. Hence, this work aims to explore the benefits of the com-
pilation of a digital learner's dictionary using Sketch Engine and Lexonomy in
students' acquisition of commerce vocabulary. The objective is twofold: On the
one hand, to measure the effect of the compilation of a corpus and a dictionary
on students' acquisition of specific vocabulary of commerce (especially, inter-
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national negotiation) which helps students develop their reading comprehen-
sion of business and trade texts, and on the other hand, to know the real use of
the available lexicographic tools for ESP students who need to foster English
for international commerce firstly, for academic purposes, and secondly, for
their future professional endeavours. Thus, the research questions raised are:

1. To what extent do the corpus compiler software Sketch Engine and the Dic-
tionary Writing System Lexonomy influence commerce students' acquisi-
tion of specific commerce vocabulary and development of their reading
comprehension?

2. Which is the real use of commerce students of the available lexicographic
tools in their English for commerce learning process?

Based on the scientific literature and the proposed research questions, the fol-
lowing hypotheses are formulated:

— Hypothesis 1 (H1): The use of the corpus compiler software Sketch Engine
and the Dictionary Writing System Lexonomy positively impact on the
acquisition of commerce vocabulary and on the development of reading
comprehension by commerce undergraduate students.

— Hypothesis 2 (H2): Students use more digital than analogue lexicographic
tools in the English for commerce learning process.

This study aims to provide a preliminary contribution to the scientific under-
standing of vocabulary acquisition through the creation and use of lexicographic
tools by students. We believe that through an incidental, intentional, and life-
long learning experience, students can acquire the target specialized vocabu-
lary necessary to develop their professional skills successfully.

4. Design

This research follows a quantitative approach, gathering data through a quasi-
experimental design. On the one hand, it collects quantitative data by measur-
ing academic performance before and after an intervention in which the crea-
tion of either an analogue or digital dictionary was employed in two groups of
university students randomly assigned as a control group and an experimental
group. On the other hand, it also gathers quantitative data concerning the use
and evaluation of lexicographic tools, particularly dictionaries, for the learning
of English for professional purposes. The research spanned thirteen weeks,
from February 6 to May 10 of the 2023-2024 academic year.

Initially, the academic scores obtained in the PRE reading comprehension
test in the field of commerce were collected, administered to all the students
before the intervention began. After thirteen weeks of instruction a similar test
was administered (POST), providing a text which gathered some of the terms
collected in the different dictionaries. During the instruction period, the stu-
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dents of the experimental group worked in heterogeneous cooperative teams and
compiled and used dictionaries using Sketch Engine and Lexonomy. Mean-
while, the control group worked with analogue traditional glossaries. The
dependent variable in this study is the acquisition of a specialized professional
lexicon, measured through the scores of these two tests (PRE and POST), admin-
istered before and after compiling the various dictionaries in both the control
group and the experimental group. The independent variable is the tool used
and the procedure followed, specifically the use of digital lexicographic tools
such as Sketch Engine and Lexonomy.

4.1 Participants

The sample was selected based on accessibility, using a non-probabilistic pur-
posive sampling of 90 first-year students enrolled in the Commerce degree at a
public university of Madrid. These students were recruited through purposing
samplings since one of the researchers was the instructor of two pre-existing
groups (the control group and the experimental group) which were naturally
split up. The criteria established for selecting the sample were: being enrolled
in the first year of the Commerce degree, attending classes regularly, completing
all the tests and providing signed consent to participate in the research. Of all
participants, 54.4% were male (n=49) and 45.6% were female (n=41). The aver-
age age of the participants was 19.58 years, with a standard deviation (SD) of
1.83 years. None of the students had prior experience using Sketch Engine or
Lexonomy. However, all participants demonstrated familiarity with technological
devices and exhibited a moderate level of digital competence, particularly when
operating their mobile phones.

4.2 Instruments

In order to assess the usefulness of these digital lexicographic tools in the devel-
opment of our students' professional skills, two custom-designed tests were used
for data collection. The first test was administered in February (February 6),
prior to the experimental use of digital lexicographic tools in the experimental
group, and the second test in June (June 19), after the classes had ended. The
second test was administered after the conclusion of the semester and at the
onset of the examination period. During this five-week interval, students were
assessed in various subjects within their degree program, completed intern-
ships at local companies, and presented their end-of-year assignments. There-
fore, despite the time gap, no significant external factors are considered to have
influenced the results obtained in the post-test. Both tests were two reading
comprehension exercises, part four of the official Business English Certificate (BEC)
Vantage (level B2, according to the Common European Framework of Reference
for Languages, Council of Europe, 2001) test (University of Cambridge ESOL
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Examinations 2015). Students needed to read a text and choose the best word to
fill each gap (fifteen multiple choice items with four options each). All students
took the tests, which were scored from 0 to 10 (0.66 points each correct answer),
with the following scale: 0-4.99 = fail, 5-6.99 = pass, 7-8.99 = good, and 9-10 = excel-
lent. After the intervention, a questionnaire, based on KneZevic et al.'s (2021), con-
taining 51 Likert scale questions was administered to assess students' evalua-
tions regarding the actual use of lexicographic tools, particularly dictionaries,
in the learning of ESP. The content validity of this questionnaire was analysed
by displaying the content of this instrument to a panel of four experts in lexi-
cography and foreign language instruction. They validated its content by guar-
anteeing that the items addressed all related aspects of the objectives of the
study (Roebianto et al. 2023) and they agreed on their coherence and relevance.
The KMO value of this questionnaire was 0.641 and the Bartlett's Test of Sphe-
ricity value was significant (p=0.001), so factor analysis was appropriate. The
first fifteen components explained 78.126% of the accumulated variance, which
is a valid and acceptable percentage since it exceeds the 60% threshold. This
implies that the questionnaire captured a significant amount of information
and that the initial eigenvalues of the extracted squared loadings corroborated
that the retained components of the questionnaire were relevant. Its reliability
was assessed using the rank-biserial correlation (r) with a reliability coefficient
of 0.575, which indicated a moderate effect size.

4.3 Procedure

The study was first introduced to the students, and informed consent was
obtained, allowing them the option to withdraw from the study at any time.
The didactic experience was then conducted from February through mid-May,
with a total of 32 hours of instruction, scheduled from 1:00 p.m. to 3:00 p.m. To
avoid bias, the same instructor taught both the control and experimental groups.
The tests were administered in the regular classroom under proper conditions
of sound, lighting, and ventilation. The participation rate was 100%, meaning
that all 90 students who took the PRE test also completed the POST test and the
questionnaire on dictionary usage. The data collected were treated following
the ethical guidelines of the Declaration of Helsinki, ensuring confidentiality.

4.4  Data analysis

Quantitative data, both for descriptive and inferential analysis, were examined
using SPSS software, version 29 for Windows (IBM 2016). First, the normality
of the variables was checked using the Kolmogorov-Smirnov test, considering
the sample size, which indicated that neither test met the normality criteria
(PRE p=0.001; POST p=0.001). Second, descriptive statistics such as mean and
standard deviation were used for each variable, and non-parametric inferential
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statistics such as the Mann-Whitney U test (for independent samples) were
employed to compare the PRE and POST test results in the control and experi-
mental groups, thus verifying the research objective and hypothesis. Third, the
PRE and POST test results were compared within the two groups employing
the Wilcoxon test. Fourth, the effect size of the questionnaire was calculated
and interpreted using ranks-biserial correlation (r), and its control validity was
explained through a factor analysis. All analyses were conducted with a sig-
nificance level of p < 0.05. Finally, we did a descriptive analysis of the means
and standard deviation obtained in the different items of the questionnaire to
analyse the answers provided by students.

5. Results

The findings presented here suggest a potential causal link between the use of
teaching dictionaries and the enhancement of specialized lexicon knowledge
among students of Commerce. However, it is important to interpret these
results with caution, acknowledging possible limitations and alternative expla-
nations. The descriptive analysis is presented in Table 1, showing the mean and
standard deviation of both tests, as well as the inferential analysis results that
address the research objectives and hypotheses. In the PRE test, the average
scores in both groups exhibited comparable levels of lexicon knowledge, with no
significant differences (p=0.35; r=0.13). However, in the POST test, the scores of
the control group were significantly lower than the average scores obtained by
the experimental group, with a difference of 4.68 points. The Mann-Whitney U test
indicated significant differences between the scores (p=0.001; r=0.49), which
implies that the experimental group benefited more from the intervention, namely,
the creation and use of digital learner's dictionaries created by the students.
While these results appear to support the alternative hypothesis and reject the
null hypothesis, we should be cautious when attributing the improvement
solely to the intervention since other factors, such as their individual learning
preferences, may have influenced the intervention. Notwithstanding, the find-
ings suggest that the use of digital learner's dictionaries may have contributed
to improve lexicon acquisition and professional skills development in the field
of international trade.

Table 1:  Descriptive results of control and experimental groups

Control group Experimental group

Variables M SsD M SD
PRE test 7.78 1.63 7.62 1.50
POST test 4.36 2.72 9.04 1.41
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These results corroborate the effectiveness of creating and utilizing digital lexi-
cographic tools to succeed in using English in professional contexts with suffi-
cient fluency and accuracy, enabling students to perform effectively in the labour
activities demanded by the commercial sector.

To complement the analyses and address the effect of confounding varia-
bles such as gender or age, the non-parametric Mann-Whitney U test was em-
ployed. As observed in Table 2, neither the age nor the gender significantly in-
fluenced the academic performance in relation to dictionary use. This strengthens
the claim that the observed differences were likely due to the intervention. Both
men and women do not differ in academic performance in creating and using
analogic dictionaries or digital dictionaries.

Table 2: Complementary inferential results by gender and age

Variables Genre Age
u p u P
Analogue dictionaries 2.81 0.356 2.38 0.919
Sketch Engine + Lexonomy | 2.82 0.207 2.02 0.553
digital dictionary

Finally, an additional quantitative study was also conducted to analyse the actual
use of dictionaries in students' learning process of English for commerce. The
high reliability of the administered questionnaire (Cronbach's alpha= 0.946)
adds credibility to these findings. This high score confirms that the instrument
is both valid and reliable for the purposes of this study. A descriptive analysis
was subsequently conducted, focusing on the mean and standard deviation of
the variables under study. Particular attention was given to the types of dic-
tionaries used, the reasons for their consultation, the nature of the queries, and
the difficulties encountered which reveal nuanced patterns in dictionary usage.

As illustrated in the accompanying figure (Figure 1), digital dictionaries,
related applications and Spanish-English bilingual dictionaries emerged as the
most frequently used resources, which reflect broader trends in technology adop-
tion rather than the unique advantage of digital learner's dictionaries. Conversely,
paper dictionaries, monolingual dictionaries, and specialized bilingual diction-
aries for professional purposes were the least utilized. For a better interpreta-
tion of the figures, the most frequent answers have been presented in green
whereas the most infrequent ones are coloured in red.
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Figure 1: Types of dictionaries

Regarding the reasons for dictionary use displayed in Figure 2, the most common
motivations included determining the meaning of unfamiliar words, completing
activities that explicitly required dictionary use, and verifying the accuracy of
an inferred meaning. However, it is infrequent to use dictionaries for speaking
and listening tasks in English or for improving pronunciation skills. This sug-
gests that their impact may be domain-specific rather than comprehensive.
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Figure 2: Reasons for dictionary use

As can be observed in Figure 3, in terms of the type of information sought, the
most frequent queries were related to accessing the meaning of terms within
specific contexts, finding equivalent translations, and using voice search func-
tions. Features such as appendices, images, and usage guides were notably less
popular among users.
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Figure 3: Types of information sought

Finally, regarding the primary difficulties reported in using dictionaries sum-
marized in Figure 4, participants included challenges in navigating the tools,
misunderstanding the information provided, and the need to consult multiple
references depending on specific needs. These difficulties highlight areas for im-
provement in integrating digital dictionaries into pedagogical strategies. The
least frequent issues included unfamiliarity with abbreviations, difficulty assessing
the quality of a dictionary, and challenges in interpreting phonetic transcrip-
tions.
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Figure 4: Difficulties encountered when using a dictionary
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6. Discussion

This study investigates whether incorporating digital lexicographic tools, spe-
cifically the corpora compiler Sketch Engine and the DWS Lexonomy, enhances
vocabulary acquisition and reading comprehension of scientific texts in the
field of international commerce among undergraduate students studying Eng-
lish for Specific Purposes . Conducted in a face-to-face educational context, the
research involved 90 students randomly assigned to either a control or an
experimental group. Over an equal duration of instruction, the control group
relied on traditional teaching methods, including the creation and use of ana-
logue paper dictionaries or glossaries, while the experimental group utilized
the aforementioned digital lexicographic tools. To assess the impact of these
instructional approaches, participants completed two standardized reading
comprehension tests (BEC Vantage, Cambridge Exam). These tests were based
on business and international commerce texts, incorporating the vocabulary
featured in their respective dictionaries. The findings indicate significant improve-
ments in the experimental group's reading comprehension, attributed to their
enhanced vocabulary acquisition. The target vocabulary was acquired through
both incidental and intentional learning approaches. As a result, their reading
comprehension improved substantially, particularly in the use of specialized
vocabulary — an essential skill for success in their professional careers within
the commercial sector. Moreover, the practical component of the study enabled
students to not only create their own dictionaries but also to navigate and uti-
lize lexicographic resources with proficiency, collaboratively managing entries
produced by their peers. These results validate Hypothesis 1, confirming that
the integration of Sketch Engine and Lexonomy in ESP instruction fosters
vocabulary development and, consequently, reading comprehension skills. The
study underscores the potential for these tools to optimize ESP teaching and
learning at the university level and in other educational contexts, such as Voca-
tional Education and Training (VET), where specialized English proficiency is
essential for professional success. To ensure that gender and age did not bias
the results, an inferential analysis was conducted, revealing no significant differ-
ences between the groups. These findings strengthen the reliability of the study's
conclusions, supporting the idea that digital lexicographic resources can be
broadly implemented without demographic limitations. Descriptive analyses
reveal a compelling need to optimize university students' academic perfor-
mance through a balanced approach combining traditional teaching and digital
resources. These results align with Bartolomé-Diaz and Frontini (2020: 67), who
examined the use of Sketch Engine and Lexonomy in creating a bilingual
French—Spanish architectural dictionary. Their findings highlighted the innova-
tive potential of digital lexicography while emphasizing the need for further
development to achieve full operational capability. This study supports prior
research emphasizing the critical role of vocabulary acquisition in enhancing
academic performance. For instance, Shahjahan et al. (2021: 1145) argued that
well-prepared graduates exhibit stronger academic and professional competen-
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cies, while Atik and Celik (2021: 124-125) demonstrated that academic achieve-
ment yields broader personal and societal benefits, including motivation,
engagement, and life-long learning. To this end, universities must prioritize
pedagogical innovation, as suggested by Van Laar (Van Laar et al. 2020: 10), by
integrating active methodologies and digital tools into the curriculum. Such
practices position students as active participants in their learning processes,
fostering motivation and engagement (Snezhko et al. 2022: 88). The study further
validates Hypothesis 2, revealing that students favour digital lexicographic
tools over analogue methods in their ESP learning. This finding aligns with
contemporary research (such as Alshammary and Alhalafawy 2022: 2294; Jia et al.
2024: 13), which highlights the efficacy of digital tools in enhancing vocabulary
acquisition and academic performance. Digital resources emphasize active, stu-
dent-centred learning, personalized instruction, and innovation (Strelan et al.
2020: 16). The increasing adoption of digital ecosystems in higher education, as
advocated by Nguyen and Tuamsuk (2022: 2), necessitates the alignment of
teaching practices with frameworks such as DigCompEdu (Redecker and Punie
2017: 20). These frameworks emphasize the development of educators' digital
competence and provide practical tools to integrate digital strategies effectively.
For students, the use of such resources not only enhances learning outcomes
but also equips them with essential 21st-century skills, promoting lifelong
learning (Molnér et al. 2022: 274).

This study has certain limitations. The sample size restricts the generaliza-
bility of findings, necessitating cautious interpretation. Additionally, while efforts
were made to control for sociodemographic variables, participants were selected
based on convenience and accessibility rather than through randomized sampling.
Despite these constraints, the study provides valuable insights into the peda-
gogical application of digital lexicographic tools, offering a foundation for future
research. Future studies could extend these findings to online university set-
tings, other ESP contexts, and additional languages or disciplines. Longitudinal
research would also be valuable, providing a deeper understanding of the long-
term impacts of digital lexicography on vocabulary acquisition and reading
comprehension. Expanding the scope of analysis to include other variables,
such as professional performance, could further elucidate the broader implica-
tions of this approach. Investigating the relationship between digital resource
use and other professional competencies, such as oral communication and writing
skills, could further clarify their role in holistic language development. By
building on the current findings and addressing existing limitations, future
studies can continue to advance the integration of digital lexicography in ESP
instruction, fostering more effective and equitable educational practices in a
rapidly evolving academic and professional landscape.

7. Conclusion

This study demonstrates the potential of digital lexicographic tools, such as
Sketch Engine and Lexonomy, to revolutionize vocabulary acquisition and reading
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comprehension in ESP education. By placing students at the centre of the
learning process and equipping them with specialized language skills, these
tools prepare undergraduates to meet the demands of their professional fields.
This research provides educators with a roadmap for enhancing both student
learning outcomes and professional preparedness. The results emphasize the
necessity of adopting innovative teaching methodologies that leverage digital
resources. Such tools not only optimize students' linguistic competence but also
foster their ability to meet the demands of professional environments requiring
specialized English skills. Specifically, the creation and use of digital learning
dictionaries empower students to develop autonomy in learning, encouraging
active participation and critical engagement with language content. This peda-
gogical approach aligns with contemporary trends in higher education, which
prioritize student-centred and technology-enhanced learning. Furthermore, the
study reveals the importance of addressing common challenges faced by stu-
dents in using digital dictionaries, such as navigation difficulties and the need
for targeted guidance on interpreting lexicographic data. These insights sug-
gest that educators should incorporate explicit instruction on the effective use
of such tools, tailoring support to diverse learning styles and levels of digital
literacy. The findings also highlight the role of dictionary use in promoting in-
cidental and intentional vocabulary learning. By integrating tasks that require
students to infer word meanings, verify accuracy, and apply vocabulary in context,
educators can create a learning environment that mirrors real-world profes-
sional scenarios. Such practices not only strengthen students' lexical competence
but also enhance their confidence in using English for specialized purposes.

The significant improvements observed in the experimental group's reading
comprehension scores provide robust evidence that the use of Sketch Engine
and Lexonomy supports the development of key linguistic and professional skills.
These results validate the hypothesis that digital dictionaries are instrumental
in equipping students with the fluency and accuracy required for success in the
commercial sector. The descriptive and inferential analyses further illustrate
the prevalence of digital dictionaries over traditional analogue resources in the
learning process. Students reported a strong preference for tools that facilitate
contextual understanding, translation, and voice search functions, reflecting a
shift towards more dynamic, interactive modes of language learning. However,
challenges such as tool navigation, and the interpretation of phonetic transcrip-
tions indicate areas where additional instructional support is needed. Importantly,
the findings reveal no significant differences in outcomes based on gender or
age, suggesting that the benefits of digital lexicography are broadly applicable
across diverse student demographics. This universality underscores the poten-
tial of these tools to enhance educational equity and inclusivity in ESP instruc-
tion.

Despite the positive results of this intervention, further studies are recom-
mended to confirm these results across diverse educational contexts. In addi-
tion, additional factors influencing the effectiveness of digital lexicographic tools,



http://lexikos.journals.ac.za; https://doi.org/10.5788/35-1-2004 (Article)

Digital Lexicography in ESP 125

such as the students' different learning styles or affective factors that may in-
fluence their learning process could also be analysed. Moreover, apart from the
quantitative methodology employed in this study, further studies would also
benefit from qualitative methods, such as semi-structured interviews with stu-
dents or open-ended surveys. They would provide new insights about how
students experience and struggle with digital lexicographic tools and which
challenges need to be met. Nevertheless, these results provide strong evidence
supporting the efficacy of digital learner's dictionaries in enhancing specialized
lexicon knowledge taking into account the domain-specific limitations of this
study.

As digital innovation continues to reshape higher education, integrating
such resources represents a critical step toward fostering autonomous, mean-
ingful learning experiences that align with the needs of contemporary society.
Furthermore, the administered questionnaire provided valuable insights about
the real use of lexicographic tools by ESP Spanish undergraduate students,
enabling targeted interventions to address these gaps in classroom settings and
thereby enhance students' learning processes.

Endnote

1. These systems are referred to by various names. Tiberius and Heylen (2022) document terms
such as dictionary editing systems, dictionary compilation software, lexicography software or diction-
ary production software, lexicographic workbench, dictionary management system or lexicographer’s
workbench, dictionary editing tool, dictionary building software, or simply editorial system. Simi-
larly, Rubio et al. (2021: 342) highlighted additional terminology found in the scientific liter-
ature: dictionary building platform (Mangeot and Chalvin 2006: 1666), dictionary content man-
agement system (Alegria et al. 2006: 2), dictionary editor and browser or DEB platform (Horak and
Rambousek 2007: 129), and dictionary writing and publishing systems (Méchura 2017: 1).
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