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ABSTRACT: Teaching a second language involves the elicitation and acquisition of
the general expressions that may be useful for students in everyday situations in which
the target language is spoken. However, in the present context of strong scientific de-
velopment, many learners are also faced with the need to become acquainted with
terminology (i.e. technical and/or specialised vocabulary) representing complex and
abstract concepts. This holds especially true for immersion programmes, in which stu-
dents must gain an understanding of curricular subjects such as mathematics or history
entirely in a second language. A methodology is proposed in this paper for retriev-
ing domain lexicons from texts which can contribute to the acquisition of specialised
knowledge at later stages of pre-tertiary education. The paper first discusses the im-
plementation of a five-phase learning strategy for students with no prior experience in
terminology extraction and management, and then presents DEXTER, a tool suitable
both for autonomous and in-class work. As it will be shown, the tool provides relevant
results even with a relatively small amount of data, thus allowing a fast learning curve.
Keywords: Foreign Language Teaching, Terminology, Computer-mediated teaching,
Secondary school education, Immersion programmes.

La ensefianza y aprendizaje de terminologias en la eduacion secundaria: hacia la
especializacion a través de la lengua

RESUMEN: El aprendizaje de una segunda lengua consiste en identificar y adquirir las
expresiones que se utilizan a diario en dicha lengua. Sin embargo, en el contexto actual
de rapido desarrollo cientifico, muchos estudiantes se enfrentan a la necesidad de fami-
liarizarse, no solo con las expresiones generales, sino también con un gran numero de
unidades terminoldgicas presentes en la lengua meta. Por “terminologia” se entiende el
vocabulario técnico que se emplea para aludir a conceptos complejos y abstractos pro-
venientes de las diversas ramas del conocimiento. Esta necesidad de especializacion se
observa especialmente en los programas de inmersion, donde los estudiantes aprenden
materias como las matematicas o la historia inicamente en una segunda lengua. Por
todo ello, en este articulo se propone una metodologia para la recuperacion automatica
de Iéxico especializado que puede mejorar la adquisicion de conocimiento curricular en
una segunda lengua en etapas preuniversitarias. El articulo analiza, en primer lugar, una
estrategia en cinco fases dirigida a estudiantes sin experiencia previa en la extraccion y
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gestion terminologicas. En segundo lugar, se presenta DEXTER, una herramienta dise-
fiada tanto para el trabajo autonomo del alumno como para su uso en clase. Tal y como
se muestra, la herramienta proporciona resultados significativos incluso con un niimero
relativamente pequefio de datos, lo que favorece un aprendizaje mas rapido.

Palabras clave: Ensefianza de Idioma Extranjero, Terminologia, Ensefianza asistida por or-
denador, Ensefianza secundaria, Inmersion lingiiistica.

1. INTRODUCTION

Technology and science development have significantly affected the way contemporary
society perceives the world. From a linguistic point of view, however, the steady growth of
scientific research has resulted in a continuous need for the non-expert community to un-
derstand the academic discourse — predominantly in English — which pervades the media
and the Internet. Students who are close to entering university as well as vocational schools
constitute a group that is particularly exposed to the wealth of technical vocabulary, since
they are required to manage a great part of it proficiently within a relatively short time.
Unfortunately, while general-vocabulary teaching has been a main topic of research across
all levels of education, terminology (i.e. specialised-vocabulary) instruction has tradition-
ally focused on undergraduate and postgraduate courses, with relatively scarce attention to
secondary education.

The importance of this lack should not be overlooked, especially in the light of recent
research which has argued that technical vocabulary in a second language (hereafter, L2)
is one major factor challenging students’ achievement during the first years at university
(Evans & Green, 2007; Hyland & Tse, 2007, 2009; Ward, 2009; Evans & Morrison, 2011;
Cervetti et al., 2015; Mezek et al. 2015). In many European countries (Ahern, 2014; Goris
et al. 2017), for example, immersion programmes have helped alleviate the problem by im-
proving students’ lexical coverage of specialised domains prior to higher education, mainly
on the basis of the repeated exposure to academic texts and speech. However, the approach
to language in these programmes is mostly implicit so that terms are learned incidentally as
they appear in the syllabus. In addition, there is not sufficient connection between immersion
and the principles of terminological analysis, which, in fact, is the discipline that studies
specialised terms and concepts from technical areas of knowledge such as computer science,
biochemistry or economics (Sager, 1990; Cabré, 1999).

This paper argues that teaching elementary strategies for terminology acquisition at
later stages of pre-tertiary education can have positive effects on L2 learning with regard to
both general language and specialised discourse competence. The expected benefits may be
more evident in bilingual programmes based on Content and Language Integrated Learning
(CLIL) models, in which the students are instructed in curriculum subjects via an L2. Gen-
eral benefits may include: a) helping students expand previous knowledge acquired either
in their mother tongue or in an L2, b) training students in necessary academic skills such
as self-driven exploratory analysis, data curation and interpretation of results, and c) aiding
students at making a principled decision about what degree to study or what professional
career to pursue. The proposed framework may additionally be advantageous to content
teachers who require to update subject syllabi regularly or need to create activities that
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emulate professional knowledge among the students.

The following section reviews the literature on specialised-language teaching with particular
attention to vocabulary instruction, while the third section establishes the methodological
underpinnings for terminology practice in the secondary education classroom. The ensuing
sections include a description of DEXTER, a tool for the automatic extraction of specialised
lexical units from text documents, focusing on its main pedagogical characteristics, as well
as an outline of the techniques for teaching terminology in class. The final section provides
a summary and the main conclusions.

2. LITERATURE REVIEW IN SPECIALISED-LANGUAGE TEACHING

Vocabulary teaching and learning have been studied extensively in the literature, in-
cluding research on general language acquisition (Cook, 1993; Ellis, 1994), discussion on
the dichotomy between meaning-centred and focus-on-form(s) methodologies (Long, 1991;
Laufer, 2006), or quantitative analyses on the correlation between vocabulary coverage and
L2 comprehension (Hirsh & Nation, 1992; Hu & Nation, 2000), among others. Likewise,
specialised language has received a great deal of attention within the scope of Language for
Specific Purposes (LSP) and Language for Academic Purposes (LAP), two major branches of
study concerned with the description of scientific and/or academic discourse and the teaching
of these genres mainly to postgraduate students as well as students in vocational schools and
practitioners (Todd, 2003; Basturkmen, 2006; Fortanet-Gomez & Rdiisénen, 2008). Finally,
specialist language has also been widely studied within the framework of Terminology, in
which the main pedagogical focus is on training translators and interpreters as well as trainees
from diverse expertise areas (Cabré, 1999; Fernandez et al., 2009; Schnell and Rodriguez,
2010; Alcina, 2011; Picht & Acuia, 1997; Hsu, 2013).

As noted above, research on terminology instruction in pre-tertiary contexts is still scarce,
particularly with regard to CLIL contexts, although some authors have already highlighted
the importance that technical vocabulary plays in the education of young students. Gablasova
(2015), for example, found that a group of high-school students who learned curriculum
contents in their L2 showed greater difficulties than students taught in their mother tongue,
due to the fact that the former misunderstood core theoretical concepts and their use of
technical language was more imprecise. In the same vein, Mezek et al. (2015) provided
evidence to suggest that both medium-combined teaching in an L2 and an added exposure
to subject-specific contents in the first language contributed to the acquisition of new ter-
minology by undergraduates during the first year at a Swedish university. Other studies have
also called for the progressive introduction of academic language at even earlier educational
levels. Zwiers (2006), for instance, supports the development of scaffolding strategies at
middle school with non-native speakers of English in history classes. Similarly, based on a
case study about the interaction between a teacher and a group of nine-grade students, Mohan
and Slater (2006) argue for including scientific concepts gradually in classroom interaction
in preparation for problem-solving activities.

Previous studies also noted the importance of carrying out preparation activities before
tackling advanced linguistic skills in class. In this regard, it has been shown that beginner to
intermediate students can deal with linguistically complex tasks, providing specific pedagogical
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requirements are met. Braun (2007), for instance, identifies the major problems that may
occur when corpus work is established in secondary education, which relate mainly to teacher
training, the (re)contextualisation of data and other general curricular constraints such as time
and planning. The author, however, proposes a methodology that proves successful in raising
students’ interest towards corpus instruction. Braun’s findings tie in with other authors who
have also claimed that general frameworks for corpus analysis, which are closely related
to the domain of terminology, must adapt to specific learning environments by taking into
consideration both students’ skills and the teacher’s preferences as to what and how to teach
(Kaltenbock & Mehlmauer-Larcher, 2005; McEnery & Xiao, 2011).

This brief review has revealed that, while the importance of technical vocabulary in
the academic progress of L2-students has been attested, adequate methodologies are still
needed in order to narrow the terminological gap. Integrating terminology analysis as part
of the curriculum may constitute a promising approach in this direction.

3. METHODOLOGICAL UNDERPINNINGS FOR TERMINOLOGY INSTRUCTION

The question arises as to how terminological practice must be implemented in the
foreign-language teaching and/or content classroom. This section answers this question by
providing a didactic framework which puts students at the centre of the terminology-con-
struction process. Essentially, the goal is that they learn to collect a set of scientific texts
from selected sources and then extract specialised vocabulary from them automatically using
dedicated software online.

A five-phase methodology is proposed. In phase 1 the teacher introduces academic
language and technical vocabulary, focusing on its main features, such as abstractness, spe-
cificity and completeness. In this phase he/she also presents the notions of “terminological
unit” (i.e. specialised unit of thought) and “corpus” (i.e. a principled collection of texts),
which the students will need for the subsequent activities. By way of example, the teacher
may show the lexicographic definition of several well-known terms, or, alternatively, let the
class elicit some spontaneously. The importance of this initial step lies in that the students
become aware of the differences between common and scientific discourse. For that purpose,
the teacher must emphasise the importance of terminology regardless of the differences in
the students’ backgrounds and goals.

In phase 2 the students choose a topic of analysis taking the core subjects in the cur-
riculum as the starting point. The aim is that they identify — with the teacher’s support
— areas that can be interesting from a terminological point of view and then refine them
by means of keywords. Crucially, the teacher must build on the student’s knowledge so as
to identify topics of common interest among groups in the classroom and motivate greater
engagement. He/she must also provide the students with online sources of scientific articles,
which will form the basis for the exploratory activity later on. Two valuable resources for
this purpose are the “New scientist” and “Frontier of young minds” websites, which offer
informative readings suitable for a majority of young learners'. A WebQuest activity may
be additionally suggested so that the students can conduct self-driven searches on academic
catalogues and thematically related websites.

! The websites are found at https://www.newscientist.com/ and https://kids.frontiersin.org/, respectively
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Phase 3 initiates the students’ development of the activity. At this point, they browse
the sources selected in the previous phase and collect a set of machine-readable texts on the
topic in question. In order to find accurate information, they will need to use the keywords
brainstormed in phase 2 along with logical operators such as “AND” or “OR”. The major
challenge is that they were able to reduce the initial number of results obtained after the
query by randomising the texts that will constitute the tailor-made corpus.

Phase 4 includes work with DEXTER, a tool for the automatic retrieval of terminolo-
gical units from texts>. As shown in Section 4, work with DEXTER proceeds sequentially
with: a) data (i.e. corpus) uploading, b) automatic term extraction, c) filtering of non-relevant
units, and d) data discussion. Thus the goal is that the students load the corpus on the tool
and operate with it to obtain an interim list of “candidate terms”, i.e. lexical units identified
as terminological by the machine, which the users must eventually verify as “winning” or
otherwise “false” candidates. Most work at this phase is done automatically with almost
no effort on the student’s part. Nonetheless, in order to avoid initial difficulties that may
occur, the teacher can propose lead-in activities and in-class demonstrations of the tool
using example datasets. Another helpful measure involves the use of surveys and pre-tests
to assess students’ skills in completing online routines such as web surfing, file uploading,
form-filling, or data importing and exporting, which will be required throughout the process.

Finally, in phase 5 the students work with the list of winning candidates, i.e. the 1-to-20
topmost relevant terms on the list, in order to complete any planned activities. As will be
further discussed in Section 5, such activities may range from traditional vocabulary exer-
cises such as gap-filling and matching to demanding collaborative tasks for spoken language
practice. This paper will propose an activity of the latter type as an example.

4. TEACHING TERMINOLOGY WITH DEXTER

In order to implement the methodology outlined above, this section discusses that teach-
ing students to extract terminology from texts can provide them with valuable insights into
the nature of technical vocabulary while increasing their scientific knowledge. Terminology
extraction is defined as the process of automatically retrieving single and multi-word units
representing specialised concepts (Kageura & Umino, 1996; Perifian, 2015). Examples of
such units are “antigen”, “cytochrome” or “b-cell” in the field of medicine, and “algorithm”,
“assembler” or “debug” in computer science. Retrieving terminology commonly requires the
use of ad hoc computational tools called “extractors”, which are designed to gather terms
from corpora (i.e. text collections, on the basis of pre-established statistical, linguistic or
hybrid parameters). What is of interest to this paper is that term extraction poses an oppor-
tunity both for the teacher to update his/her didactic approach to the curriculum instructed
in an L2 and for the learner to gain disciplinary knowledge by exploring new contents. The
remainder of this section describes DEXTER, a novel online extractor that combines a robust
statistical approach to term mining with a user-friendly environment.

DEXTER is the evolution of “FunGramKB Extractor”, a previous version of the tool.

2 DEXTER (current version, 2.2) is open to all Internet users upon registration at http://www.fungramkb.

com/nlp.aspx
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However, while the latter employed a Term Frequency — Inverse Document Frequency (TF-
IDF) score for term extraction, the former uses a new composite measure called Salience,
Relevance and Cohesion (SRC), which has been shown to outperform TF-IDF approaches
(Perifian, 2015). “Salience” measures the weight or representativeness of each lexical unit
in a corpus, that is, it helps estimate whether a candidate unit is terminological or otherwise
belongs to common language; “relevance” calculates the terminological weight of the same unit
compared to the entire domain under scrutiny, and not the corpus alone; finally, “cohesion”
measures the semantic strength among the elements of multi-word expressions. The paper
will not go into great detail explaining all the features of the software environment; here,
only the aspects that are relevant from a didactic point of view will be discussed (the reader
is referred to Perifian & Arcas, 2014; Felices-Lago & Urena, 2014; Perifian & Mestre, 2015).

Pedagogically, the tool has three main advantages. Firstly, it is multilingual; thus, the
teaching model proposed here can be applied to any content and/or foreign-language class
regardless of the subject areas. It should be noted at this point, however, that during the
data processing, the tool relies on language-specific filters to improve the relevance of the
results; although these can be conveniently adapted for different languages. Secondly, can-
didate terms can be studied in context, since the tool allows the users to check the co-text
of the elements retrieved so that their meaning can be easily identifiable. Moreover, to make
the checking process quicker, the extractor enables the removal of functional and common
words, since both are terminologically irrelevant, as well as non-lexical items such as num-
bers or symbols. Thirdly, DEXTER has a graphical user interface, which means users can
easily interact with menus, thus making it especially suitable for non-proficient students.

It should also be highlighted that the implementation of terminological practice in high
school courses is not without its challenges. One major constrain is that of training teachers
in disciplines such as terminology, corpus linguistics and computer-assisted natural language
processing. This is especially true for instructors who are mainly concerned with teaching
contents of curriculum subjects, but could fail to have a proper epistemological approach
to linguistics and specialised language discourse. Another challenge is to train teachers in
the use of language processing software programs, such as DEXTER. This type of software
includes complex statistical and lexical analysis tools that some teachers might have diffi-
culty fully exploiting because they are not familiar with them. For space restrictions, this
article does not address the two challenges mentioned above, but it leaves the door open
for future research in this direction.

The remainder of this section describes the tool using a corpus of astrophysics as a
demo dataset. The corpus consists of a random sample of four scientific papers (amounting
to approximately 131,000 tokens) which were drawn from various peer-reviewed journals
using the “ScienceDirect” database®. It will be used here merely for illustrative purposes and
therefore no claim is made that it is either representative or balanced. As mentioned earlier,
in order to compile the corpus, the students may choose texts for scientific popularisation
instead of highly technical papers, if that contributes for a better selection of documents.

The main screen in DEXTER shows all the utilities available after the login (Figure

3 http://www.sciencedirect.com/
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1). The first important element is the “New” tab, which allows the users to create a new
corpus; for that purpose, the files that make up the collection of documents can contain
either plain or formatted text. In this latter case, the tool removes any metadata and images
that may potentially distort the results:

DEXTER: Discovering and EXtracting TERminology 2.2
Author: Carlos Perifiin-Pascual
[publications]

" New » Upload Analyze Search Info Service Download Changelog Help ||

Figure 1. DEXTER'’s main panel

As part of the uploading, the “Corpus” option, which is accessed through the “New”
tab, urge the students to complete four dialog boxes (Figure 2). The boxes record details
about the title of the corpus, the language in which it is written, a short description of its
contents, and a selection of semantic domains that characterise it:

DEXTER: Discovering and EXtracting TERminology 2.2
e et ki

I New » Upload Analyze Search Info Service Download Changelog Help "

Language: - A
Corpus:

Description:

Domain: Select one or more IATE domains
INO SUBJECT DOMAIN =
EUROPEAN UNION
) EU institutions and European civil service
| Community body
EU body
“ EU institution

! European civil service
Institutional structure
) Operation of the Institutions
EU office or agency
European Union law
L EU act

Figure 2. DEXTER’s corpus management panel

Once the corpus has been successfully uploaded, the “Statistics” option —under the
“New” tab too— triggers the SRC calculation, which shows the statistical information of the
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candidate units on the “Analyze” section (Figure 3). This includes a “weighting scheme” for
each unit, i.e. a breakdown of the three values that make up the SRC score. For pedagogical
purposes, statistical information can be incorporated or otherwise excluded from the students’
interpretation of the results, at the discretion of the teacher. In fact, he/she may prompt a
more intuitive way to interpret the terminological nature of the candidate units, namely
sorting the list of candidates using the SRC column (blue row in Figure 3), thus, the units
showing a higher (terminological) value will appear first on the list:

DEXTER: Discovering and EXtracting TERminology 2.2

Author: Carlos Perifian-Pascual

[publications]

i| New # Upload Analyze Search Info Service Download Changelog Help ||
Corpus: demo (astrophysics)

Language: English

Wei

zhting SRC{unigram) = (5(t) * 1.8@) + (R{t) * @.88)
o sAC{bigram) = (S(t) * 1.88) + (R(t) * 8.80) + (C{t) * 8.88)
SRC(trigram) = (S(t) * 8.88) + (R(t) * 0.88) + (C(t) * 8.80)

® Unigrams Bigrams Trigrams View lemmas Get Terms
Term SRC 5 -
vigw | check foil 0.21392 0.21392 0.90976 34
vigw | check hohlrawm 0.18998 0.18998 0.95051 29 i
vigw gheck ns 017687 017687 0.92666 27 remove
vigw check plasma 015722 0.15722 091139 24 remeve
view check superh 0.15398 0.15398 0.94916 20 [emove
view check detector 015165 0.15165 0.90954 40 [Emove
view check apj 015081 0.15081 0.95074 31 remove
view check uid 0.143808 0.14808 0.95051 29 remove
view  check particl 014194 014194 0.900%7 26 remove
vigw check <ld 013310 0.13310 0.93792 40
Lo chock lina 01113 01113 na1770 27
Terms: 286 context: 50 ¥ fragments: |2 v

Figure 3. DEXTER's term management panel

As illustrated in Figure 3, DEXTER provides a set of unigram candidates (i.e. single-
unit terms) from the astrophysics corpus. The unigrams are truncated in order to show a
compact view of the different tokens (e.g. the unit “irradi” contains all the occurrences of
“irradiation” and “irradiated” in the corpus), while the “view lemma” option allows to see the
units in their full spelling. An important task at this stage consists in directing the students’
attention towards the “check” option in the second column, which allows the examination of
the context of the unigrams in the original text documents. Even when the demo corpus is
critically short, the list of candidates shown in Figure 3 is intuitively relevant to the domain
of astrophysics. For example, the units “plasma”, “foil” or “hohlraum” refer to substances,
objects and instruments that belong to the aforementioned field. This list constitutes a
structured approach to the discovery of new concepts but is still insufficient for a complete
acquisition of the terms and their meaning. For this reason, the next step is to link extrac-
tion with the specific techniques that will facilitate the understanding of the winning terms.
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5. INTEGRATING TERMINOLOGY IN THE CLASSROOM

This section elaborates on phase 5 presented in Section 3 by proposing a poster activity
to be carried out in the newly created terminology classroom. The proposal will not claim
innovation; rather, it will serve to stimulate discussion on how to combine complex-know-
ledge comprehension with L2 learning.

If, as shown above, the output of DEXTER consists of word lists, it seems natural to
base subsequent activities on a selection of winning candidates, thus paying attention to form
as a means into meaning. This idea departs from the so-called “planned focus-on-forms” ap-
proach, which involves the non-incidental learning of linguistic items or — in this case — of
terminological units (Nation, 2001; Laufer, 2006; Norris & Ortega, 2000). Word lists consist
of an enumeration of decontextualised linguistic expressions, and, as a result, their usefulness
might be questioned, especially when compared to input-based models. This section argues,
however, that word lists do not necessarily entail traditional presentation-practice-production
approaches to language teaching; rather, they can be included as an integral part of task-ori-
ented and role-play activities. In a recent book-length study, Nation (2016) reinforces the
importance of word lists as relevant didactic instruments by stating that: “[any] discussion
of vocabulary lists immediately triggers negative ideas of the deliberate rote learning of
words out of context, However, when efficiently done with the right words, such learning
is very effective” (ibid: 175). Regardless of efficacy considerations, putting word lists into
practice may pose additional problems at a practical level. In particular, in the methodology
for term extraction discussed above the teacher is constrained by the fact that there are no
two identical corpora and thus no identical list of candidate terms, which substantially limits
responses in terms of lesson planning and support material. Nonetheless, as noted in Chung
and Nation (2003), the teacher must not necessarily be familiar with the technical words
from every specialist area, but his/her role will consist in “[...] helping learners gain the
more general skills of recognising technical words, interpreting definitions, relating sense
to a core meaning, and learning word parts” (ibid: 114). The question is, therefore, whether
word lists can be applied in content classrooms in a functional way (i.e. priming language
competence without interfering with course contents).

This paper posits the importance of presentations in class as instruments for learning
terminology. “Presentation” is used here as a cover term for a number of different formats,
including posters, infographics, mind maps, leaflets, timelines, comics or computer animation,
which add value to traditional slide-based presentations. Output-oriented activities based on
any of these formats allow students to understand scientific concepts in a creative way as
well as to develop professional attitudes that will be useful in future work environments.
Creating a presentation involves three main tasks. Firstly, the students make up a glossary
which contains a selection of terms together with a concise definition of each of them. The
definition must establish the participants, processes, qualities, etc. denoted by the terms.
Secondly, the students work on a graphical design which best illustrates the definitions.
Thirdly, the students engage in peer-to-peer communication in class by using terminology
actively in question-and-answer turns. In this third task the classroom is used as a meeting
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room where each student (or group of students) explains the most relevant facts about the
various scientific concepts in their presentations, while the rest of pupils analyse and make
comments on any specific aspect using the L2 as a means.

In order to illustrate the use of terminology in the classroom, a poster is shown in
this paper in which the meaning of four terms from Section 4 is explained (see Appendix).
Posters are used in scientific forums, precisely because they are suitable for presenting
data in an informative way and because at a communicative level they facilitate immediate
feedback from small audiences. The example case has been designed entirely online using
a template from the “Poster my wall” website* . The number of tools for creating graph-
ical content is virtually endless, with the web offering both commercial and open source
alternatives. “Poster my wall” has been used in this case because of its easy-to-use layout
and the open access option which it offers. As for the contents, the definitions have been
taken from Wiktionary’ and Wikipedia®, while the pictures belong to the original template
and the Wikipedia. The poster should be provided to students as part of a worksheet with
instructions on how to carry out terminological extraction as well as hints on how to work
with the graphical application.

The integration of terminology subjects in secondary school curricula as proposed by
this paper is intended to spark in-depth discussion about the implications of teaching termin-
ology in the broader context of CLIL and bilingual education. In this regard, the terminology
extraction methodology suggested by this study not only aims to help students widen their
technical vocabulary, but also to crucially assist them in acquiring the knowledge of content
subjects in CLIL contexts. This is done by combining computer-assisted and data-driven
techniques with more traditional pedagogical strategies to L2 learning, such as reading,
writing and the use of a foreign language as lingua franca. This terminology-based approach
to content subjects is also closely related to the concept of pluriliteracies (cf. Meyer et al.,
2015; Meyer and Coyle, 2017), which “illustrates how teachers can mentor the acquisition
of subject specific literacies by empowering students to make connections between the con-
ceptualizing continuum and the communicating continuum of learning” (Meyer & Coyle,
2017:201). On this basis, the goals of using DEXTER and introducing science popularisa-
tion activities (e.g. poster presentations) in the classroom are to scaffold learners’ multiple
literacies and instruct them in acquiring meaning construction strategies. More specifically,
the methodology suggested encourages students to make the most of information technology
systems, and helps them improve their communication skills in multi-cultural, scientific and
work contexts. Other skills involving the use of DEXTER for multiple-literacies development
in secondary education students are the following: a) capacity to apply strategies to optimise
the browsing and selection of different sources of information; b) capacity for proper data
quality assessment; and c¢) understanding how information is produced and processed. The

4
www.postermywall.com
3 https://en.wiktionary.org/

6 https://en.wikipedia.org/
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model is thus aimed at raising students’ content awareness and encouraging them to play a
pro-active role in deciding what counts as specialised knowledge. However, this paradigmatic
shift to more holistic subject-specific literacy in the CLIL classroom should not exclusively
be applied to upper-level courses, but it should be implemented since the earliest educational
stages of students, which is the time when they pedagogically need it most.

6. SUMMARY AND CONCLUSIONS

The main contribution of this paper has been to argue for the integration of elementary
terminological practice into the secondary education classroom. Terminology instruction (i.e.
the teaching of specialised language) has been traditionally aimed at university, vocational
and professional contexts, with less attention to initial and intermediate education levels.
As discussed, however, early exposure to terminology instruction may benefit students’ aca-
demic progress, especially in immersion programmes, where a second language is used as
a baseline for content subjects. The underlying assumption is that young students have the
cognitive skills necessary for understanding complex concepts. Working with terminology,
therefore, can help bridge the gap between the general education curriculum, on the one
hand, and university and/or professional schools, on the other, so that the transition between
both can be achieved gradually, particularly in terms of scientific-discourse comprehension.

The paper has addressed three main pedagogical aspects. Firstly, a 5-phase methodology
has been proposed to guide students in finding terminological units from different areas of
knowledge. The teacher’s role in this process is to foster students’ engagement by creating a
supportive environment and by introducing them to the main aspects of speciality languages.
Secondly, an online tool called DEXTER has been presented for the implementation of the
proposed methodology. The tool can have two uses either as a learner-centred instrument
for the automatic retrieval of terms from text collections or as a tool for teachers to develop
didactic material. Computer-mediated approaches like this one are especially adequate for the
targeted students, since they provide training in autonomous decision-making and reinforce
digital competence. Thirdly, specific techniques have been argued which put terminology at
the centre of content learning in a second language. More specifically, it has been proposed
that activities based on poster and infographics presentation add a motivation factor to the
straightforward use of word lists in class. Another major advantage of combining termino-
logy with output activities is that critical thinking and spoken communication are favoured
with minimal teacher intervention, whilst traditional vocabulary exercises such as flashcards,
cloze tests or gap-filling play a supporting role. The framework in this paper, however, is
limited in that it does not provide teachers with a deep analysis of syllabus planning or
student assessment. Furthermore, future work is needed to evaluate the efficacy of the tool
empirically and to monitor its uptake among teachers and students. Another subject of study
for future research is the analysis of the limitations that teachers have to face when trying
to implement terminology theory and practice in real secondary-education contexts.

127



PoRTA LINGUARUM N° 31, enero 2019

7. REFERENCES

Ahern, A. (2014). “The roots of CLIL: Language as the key to learning in the primary classroom”,
in R. Breeze, C. Llamas-Saiz, C. Martinez-Pasamar and C. Tabernero-Sala (eds.), Integration
of theory and practice in CLIL. Leiden, The Netherlands: Brill, Rodopi.

Alcina, A. (ed.) (2011). Teaching and Learning Terminology: New Strategies and Methods. Am-
sterdam: John Benjamins.

Basturkmen, H. (2006). Ideas and Options in English for Specific Purposes. Mahwah, NJ:
Lawrence Erlbaum Associates.

Braun, S. (2007). “Integrating corpus work into secondary education: From data-driven learning
to needs-driven corpora”, in ReCALL, 19, 3: 307-328.

Cabré, M. T. (1999). Terminology: Theory, Methods, and Applications (Vol. 1). Amsterdam: John
Benjamins Publishing.

Cervetti, G., Hiebert, E., Pearson, P., & McClung, N. (2015). “Factors that influence the difficulty
of science words”, in Journal of Literacy Research, 47, 2: 153-185.

Cook, V. (1993). Linguistics and Second Language Acquisition. London: MacMillan.

Chung, T., & Nation, P. (2003). “Technical vocabulary in specialised texts”, in Reading in a
Foreign Language, 15, 2: 103-116.

Ellis, R. (1994). The Study of Second Language Acquisition. Oxford: Oxford University Press.

Evans, S., & Green, C. (2007). “Why EAP is necessary: A survey of Hong Kong tertiary students”,
in Journal of English for Academic Purposes, 6: 3-17.

Evans, S. & Morrison, B. (2011). “The first term at university: Implications for EAP”, in ELT
Journal, 65, 4: 387-397.

Felices-Lago, A., & Urefia Gomez-Moreno, P. (2014). “FunGramKB term extractor: A tool
for building terminological ontologies from specialised corpora”, in B. Nolan and C.
Perifian-Pascual (eds.), Language Processing and Grammars: The Role of Functionally
Oriented Computational Models. Amsterdam: John Benjamins, 251-269.

Fernandez, T., de la Colina, M. A. F., and Peters, P. (2009). “Terminology and terminography for
architecture and building construction”, in Terminology, 15, 1: 10-36.

Fortanet-Gomez, 1., & Réisdnen, C. (eds.). (2008). ESP in European Higher Education: Integrating
Language and Content (Vol. 4). Amsterdam: John Benjamins Publishing.

Gablasova, D. (2015). “Learning technical words through L1 and L2: Completeness and accuracy
of word meanings”, in English for Specific Purposes, 39: 62-74.

Goris, J., Denessen, E., & Verhoeven, L. (2017). “The contribution of CLIL to learners’ interna-
tional orientation and EFL confidence”, in The Language Learning Journal, 2017,1-11.

Hirsh, D., & Nation, P. (1992). “What vocabulary size is needed to read unsimplified texts for
pleasure?”, in Reading in a Foreign Language, 8, 2: 689-696.

Hsu, W. (2013). “Bridging the vocabulary gap for EFL medical undergraduates: The establishment
of a medical word list”, in Language Teaching Research, 17, 4: 454-484.

Hu, M., & Nation, P. (2000). “Vocabulary density and reading comprehension”, in Reading in a
Foreign Language, 13, 1: 403-430.

Hyland, K., & Tse, P. (2007). “Is there an ‘““academic vocabulary?’”, in TESOL Quarterly, 41,
2: 235-53.

Hyland, K., & Tse, P. (2009). “Academic lexis and disciplinary practice: Corpus evidence for
specificity”, in International Journal of English Studies, 9, 2: 111-129.

Kageura, K., & Umino, B. (1996). “Methods of Automatic Term Recognition: A Review”, in
Terminology, 3, 2: 259-289.

Kaltenbock, G., & Mehlmauer-Larcher, B. (2005). “Computer corpora and the language classroom:

128



PEDRO URENA GOMEZ-MORENO Teaching and learning terminology in secondary education...

On the potential and limitations of computer corpora in language teaching”, in ReCALL,
17: 65-84.

Laufer, B. (2006). “Comparing focus on form and focus on forms in second-language vocabulary
learning”, in Canadian Modern Language Review, 63, 1: 149-166.

Long, M. (1991). “Focus on form: A design feature in language teaching methodology”, in K. de
Bot, R. Ginsberg and C. Kramsch (eds.), Foreign Language Research in Cross-cultural
Perspective. Amsterdam: John Benjamins, 39-52.

McEnery, T., & Xiao, R. (2011). “What corpora can offer in language teaching and learning”, in
E. Hinkel (ed.), Handbook of research in second language teaching and learning, Vol. 2.
New York: Routledge, 364-380.

Meyer, O., & Coyle, D. (2017). “Pluriliteracies Teaching for Learning: conceptualizing pro-
gression for deeper learning in literacies development”, in European Journal of Applied
Linguistics, 5, 2: 199-222.

Meyer, O., Coyle, D., Halbach, A., Schuck, K., & Ting, T. (2015). “A pluriliteracies approach
to content and language integrated learning—mapping learner progressions in knowledge
construction and meaning-making”, in Language, Culture and Curriculum, 28, 1: 41-57.

Mezek, S., Pecorari, D., Shaw, P., Irvine, A., & Malmstrom, H. (2015). “Learning subject-specific
L2 terminology: The effect of medium and order of exposure”, in English for Specific
Purposes, 38: 57-69.

Mohan, B., & Slater, T. (2006). “Examining the theory/practice relation in a high school science
register: A functional linguistic perspective”, in Journal of English for Academic Purposes,

5, 4: 302-316.
Nation, P. (2001). Learning Vocabulary in Another Language. Cambridge: Cambridge University
Press.

Nation, P. (2016). Making and Using Word Lists for Language Learning and Testing. Amsterdam:
John Benjamins.

Norris, J., & Ortega, L. (2000). “Effectiveness of L2 instruction: A research synthesis and
meta-analysis”, in Language Learning, 50, 3: 417-528.

Perinan-Pascual, C. (2015) “The underpinnings of a composite measure for automatic term ex-
traction: The case of SRC”, in Terminology, 21, 2: 151-179.

Perifian-Pascual, C., & Arcas-Tunez, F. (2014). “La ingenieria del conocimiento en el dominio
legal: La construccion de una Ontologia Satélite en FunGramKB”, in Revista Signos:
Estudios de Lingiiistica, 47, 84: 113-139.

Perifian-Pascual, C., & Mestre-Mestre, E. (2015). “Automatic extraction of domain-specific gloss-
aries: The case of DEXTER”, in Procedia: Social and Behavioral Sciences, 198: 377-385.

Picht, H., & Acufa-Partal, C. (1997). “Aspects of terminology training”, in S. Wright and G.
Budin (eds.), Handbook of Terminology Management: Basic Aspects of Terminology Man-
agement. Amsterdam: John Benjamins, 305-321.

Sager, J. C. (1990). A4 practical course in terminology processing. Amsterdam: John Benjamins
Publishing.

Schnell, B., & Rodriguez, N. (2010). “Aproximacion a la ensefianza de la terminologia: Una
propuesta metodoldgica adaptada a las necesidades formativas de los traductores”, in
Ikala: Revista de Lenguaje y Cultura, 15, 3: 181-203.

Todd, R. (2003). “EAP or TEAP?”, in Journal of English for Academic Purposes, 2, 2: 147-156.

Ward, J. (2009). “A basic engineering English word list for less proficient foundation engineering
undergraduates”, in English for Specific Purposes, 28, 3: 170-182.

Zwiers, J. (2006). “Integrating academic language, thinking, and content: Learning scaffolds for
non-native speakers in the middle grades”, in Journal of English for Academic Purposes,
5, 4: 317-332.

129



PoRTA LINGUARUM N° 31, enero 2019

APPENDIX:

Example poster. Created using the “Poster my wall” applicationa
Sources used for the poster

ASTRONHYSICS

is the branch of astronomy that
employs the principles of physics
and chemistry “to ascertain the
nature of the heavenly bodies [...J"

a state of matter S,
consisting of partially e
ionized gas

hohlraum

is a cavity whose
walls are in radiative
equilibrium with the
racfiant energy
within the cavity

Definitions (from top to bottom):

Definition of “astrophysics”: Wikipedia (accessed 30-9-16).
Definition of “plasma”: Wiktionary (accessed 30-9-16).
Definition of “superheating”:Wikipedia (accessed 30-9-16).
Definition of “hohlraum”: Wikipedia (accessed 30-9-16).

Pictures (from top to bottom):

Picture 1: Picture included in the original Poster my wall template.

Picture 2: Picture included in the original Poster my wall template.

Picture 3: By Spiel496 (talk) - I created this work entirely by myself, using Inkscape.,
Public Domain, https://en.wikipedia.org/w/index.php?curid=21883498 (accessed via Wiki-
pedia 30-9-16).

Picture 4: Nif hohlraum.jpg (accessed via Wikipedia 30-9-16) (https://en.wikipedia.org/
wiki/Hohlraum#/media/File:Nif hohlraum.jpg).
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