oo s

LINGUISTIC

AW

S
<z
—

=
(=3

<

Revista de Linguistica y Lenguas Aplicadas

Vol. 20 aho 2025, 32-44
EISSN 1886-6298
https://doi.org/10.4995/rlyla.2025.22588

THE SPANISH ACADEMIC COLLOCATION LIST

Eleonora Guzzi
Universidade da Corufa, Spain

Abstract: Phraseology plays a crucial role in academic texts, with collocation use key to demonstrating high competence
in academic writing. Even for native speakers with limited experience in academic genres, academic collocations present
challenges. Despite their importance, however, no sufficiently representative repertoire of academic collocations in Spanish
has been developed as a resource for students, similar to those available for academic English. To address this gap, this article
proposes a reference list of academic collocations in Spanish, designed for integrated in an academic writing tool and as a
support for Spanish for Academic Purposes. Collocations were extracted from an academic corpus using NLP techniques and
applying frequency and distribution criteria and Universal Dependency parsing. The resulting list was manually validated to ensure
it includes useful collocations for Spanish students across various academic fields.
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1. INTRODUCTION

One of the most significant challenges for students at university level is acquiring proficiency in academic
writing. This difficulty arises from the need to handle multiple textual genres and register conventions, which also
requires a mastery of prototypical academic vocabulary. As is well known, academic success is closely tied to
linguistic competence, and vocabulary — specifically, phraseological units — is central to the conventionalized
nature of academic language (Biber et al., 2004; Hyland, 2008; Paquot, 2012). However, mastering the specialized
vocabulary of academic language poses a challenge for all students, irrespective of their native language (Hyland,
2006; Romer & Arbor, 2009; Mauranen et al., 2016), because it is cognitively demanding, is seldom explicitly taught
(Coxhead, 2000) and is not accessible through mere exposure to everyday language (Townsend et al., 2012).

Of the various components of academic vocabulary, collocations represent a particular challenge to acquiring
written proficiency. Collocations are lexically constrained, and the fact that they may differ across languages
makes their acquisition and use additionally difficult (Nesselhauf, 2005; Paquot & Granger, 2012; Wray, 2013;
Boers & Webb, 2018). Even native speakers, capable of recognizing collocations, face considerable difficulties in
correct usage, particularly in a specialized context like academic writing (Ackermann & Chen, 2013).

The past two decades have seen substantial research into academic collocations, primarily in English, but also
in French. In Spanish, however, the literature on academic collocations is notably scarce, with most research paid
to other types of phraseological or academic vocabulary (e.g., Errdzuriz Cruz, 2014; Yao, 2022) and on academic
writing tools focused on grammatical and lexical correctness, but not specifically covering academic collocations,
e.g., Estilector (Nazar & Renau, 2023) and arText (Da Cunha et al., 2017).

To address this gap, we propose a reference list of Spanish Academic Collocations (Colocaciones Académicas
del Espanol; CAE) that can serve both as an educational resource within the framework of Spanish for Academic
Purposes and a support to lexicographic academic writing tools, such as HARTA (Herramienta de Ayuda a la
Redaccion de Textos Académicos; Alonso-Ramos et al., 2017; Garcia-Salido et al., 2018). It should be noted that
although there is some overlap between academic and general Spanish, the identified collocations in this study are
considered as “academic” because they occur very frequently within this genre and are common across various
fields, thereby fulfilling the concept of interdisciplinarity. We do not assert that general academic collocations
should be confined solely to academic writing or to specific fields, as some authors (e.g., Hyland & Tse, 2007;
Durrant, 2009, 2016) contend. Instead, in line with Frankenberg (2018), our objective is to identify the expressions

To cite this article: Guzzi, E.(2025). "The Spanish Academic Collocation List". Revista de Lingiiistica y Lenguas Aplicadas, 20, 32-44. https://doi.org/10.4995/
rlyla.2025.22588
Correspondence author: eleonora.guzzi@udc.es

[&) sy-Nc-ND | >’Crossref Received: 2024-10-09 Accepted: 2025-03-30 | 32

Similarity Check
Powered by iThenticate


https://orcid.org/0000-0001-5552-9444

Eleonora Guzzi
The Spanish Academic Collocation List

that are frequent and essential for composing proficient academic texts in Spanish, while also addressing the well-
documented challenges that students face in mastering these expressions compared to more informal or general
language.

The article is organized as follows: Section 2 reviews existing research on academic vocabulary; Section 3
outlines the research methodology, including academic corpus compilation and collocation identification; Section
4 presents quantitative and qualitative data on the identified collocations; Section 5 analyses the effectiveness of
our methodology; and, finally, Section 6 presents our conclusions.

2. PREVIOUS RESEARCH INTO ACADEMIC VOCABULARY

As Hu and Nation (2000) have argued, the knowledge of appropriately rich vocabulary significantly contributes
to the acquisition of various language skills, enhancing both academic writing competence (Csomay & Prades,
2018) and academic performance (Schuth et al., 2017), and ultimately helping students gain acceptance into the
academic discourse community (Cribb & Wang, 2021).

Lexical combinations (also known as multiword expressions, formulaic language, phrasemes, or chunks) have
attracted the attention of several authors (Cortes, 2008; Neff, 2008; Rémer & Arbor, 2009; Simpson-Vlach & Ellis,
2010; Wray, 2013), as their proficient use is a hallmark of expert writing and results in higher-quality academic
texts. Successfully deploying lexical combinations involves mastering both lexical and syntactic elements, with
phraseology serving as an interface between vocabulary and syntax. The most abundant research into lexical
combinations has focused on the concept of lexical bundles, a term coined by Biber et al. (2004), e.g., ‘if we
look at’ or ‘in the case of’. This broad concept refers to empirically grounded n-grams of three to six words, with
frequency as the main criterion for their identification (Salazar, 2014). Biber et al. (1999) defined lexical bundles as
“bundles of words that show a statistical tendency to co-occur” (1999:989), regardless of their idiomaticity and
structural status. In Spanish academic discourse, partially equivalent to the concept of lexical bundles is the notion
of formulae. This term was coined by Alonso-Ramos et al. (2017) and Garcia-Salido et al. (2018) as an adaption
of the formulemes concept in meaning-text theory (MTT; Mel’Cuk, 2012, 2015, 2020). Most research into lexical
bundles has primarily focused on collecting the units most frequently used in academic texts, attributing them with
discourse functions (Hyland, 2008), and including them in academic writing tools for students.

Collocations have likewise gained attention as a relevant research topic, with numerous studies in recent
decades addressing the resulting learner difficulties (e.g., Nesselhauf, 2005; Durrant, 2009; Laufer & Waldman,
2011). Lists of academic collocations have resulted, e.g., the Academic Collocation List (ACL; Ackermann &
Chen, 2013), the Academic English Collocation List (AECL; Lei & Liu, 2018), and the French Lexique Scientifique
Transdisciplinaire (LST; Tutin, 2018). Collocation extraction and list compilation methods have been primarily
grounded in the specific notion of collocation used in each case, giving rise to multiple and diverse perspectives.
Lexicographers and linguists have tended to adopt one of two clearly differentiated approaches to collocation
analysis, namely, statistical and phraseological.

In the statistical approach, combinations are considered significant when they co-occur more frequently
than they would do by chance (Jones & Sinclair, 1974). Collocations are formed by a node (the nucleus) and a
collocate, the word that typically appears within a span of three or four words to the left or right (e.g., Ackermann &
Chen, 2013). The ACL and AECL both are based on the statistical approach, but applying slightly different criteria.
The ACL, with a focus on collocational spans, relies on T-score and mutual information (MI)' association measures
and on frequency and distributional filters to identify collocations in an extensive academic corpus. Similar refined
association measures are used for the AECL, but greater emphasis is placed on syntactic relationships.

In the phraseological approach, a collocation is a phraseme (Mel’Cuk, 2015), i.e., a non-free phrase made
up of a base and a collocate. The base, semantically and intentionally selected by the speaker, imposes lexical
constraints regarding the collocate. To express a particular meaning, the base thus demands a specific lexical
unit, and consequently, frequency ceases to be the sole or most important criterion. For instance, in Spanish,
a speaker’s choice of the base hipdtesis (‘hypothesis’) imposes lexical restrictions on potential collocates that
means that formular (‘formulate’) is possible, but not hacer (‘do’). Collocations are distinguished from other types
of phraseological units, such as idioms, in that being compositional, so their meaning corresponds to the sum of
their parts (Mel’€uk, 2012). For our CAE list we adopt a phraseological approach, specifically, the MTT framework.

" According to Lei and Liu (2018:227), MI measures the strength of association between two words in a collocation by considering both their co-occurrence frequency and
their independent frequency, whereas the T score assesses the confidence level regarding whether an association between the two words exists. While both metrics
are valuable for identifying collocations, their focus is slightly different, as Ml favours low-frequency words that co-occur frequently, whereas the T score prioritizes high-
frequency collocations.
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Lists of academic collocations and similar resources are proposed with several practical purposes. They
are included in courses to assist teachers/students in teaching/acquiring the vocabulary necessary to produce
university-level texts (e.g., Lei & Liu, 2018). They are also implemented in lexicographic tools designed to help with
academic writing. Examples are, for English, the Louvain English for Academic Purposes Dictionary corpus tool
(LEAD; Paquot & Granger, 2012) and SciE-Lex (Laso, 2022), and for French (with a similar format), the French LST
(Jacques & Tutin, 2018). Another resource is ColloCaid (Frankenberg-Garcia et al., 2019; Lew et al., 2018), a real-
time text editor that suggests a wide variety of collocations for academic writing in English.

For the Spanish-speaking context, the corpus-dictionary tool HARTA, which includes a module with collocations,
focuses explicitly on academic phraseology. We refer further to HARTA below, as it incorporates the collocations
in the CAE list.

3. METHODOLOGY

3.1. Corpus

The corpus used to identify collocations used in Spanish academic discourse was HARTA-Expertos-Plus
(HEP; Guzzi, 2023), compromising 21 067 836 words and 3905 research articles in two parts. The HARTA-Expertos
corpus (Garcia-Salido et al., 2019), with 413 texts totalling 2025 092 words, is based on the Spanish section of the
Spanish-English Research Articles Corpus (SERAC; Pérez-Llantada, 2014) and selected scientific articles from the
Red Iberoamericana de Innovacién y Conocimiento Cientifico database. The remaining 19042 744 words come
from 3492 Corpus lIberia scientific texts (Ahumada, 2011), included in order to maximize collocation extraction from
expert texts and so compile a sufficiently representative list of academic collocations in Spanish.?

HEP, which follows the SERAC structure, is divided into 12 disciplines in four main academic fields (Table 1)
containing approximately five million words each: Arts and Humanities (AH), Biology and Health Sciences (BH),
Physical Sciences and Engineering (PE), and Social Sciences and Education (SE).

Table 1. The HARTA-Expertos-Plus (HEP) academic corpus.

Field Discipline No. of texts No. of words Total words Total texts
AH Library Science 22 128616 5300448 664
Linguistics 255 1986684
Literature 223 1849091
Art 164 1336057
BH  Bogy % 206011 5315966 1448
Health Science 1402 5109955
PE  Physics&Chemisty 185 706353 s3ese92 1052
Earth Sciences 418 2553628
Engineering 449 2128711
o Economy 57 ‘‘‘‘‘‘‘‘‘‘‘‘‘ 375522 ‘‘‘‘‘‘‘‘‘‘‘‘‘ 5052'“‘730 e 742 ‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘‘
Education 282 1855454
Sociology 403 2831354
Tota - 2106783 3905

To extract academic collocations, the HEP corpus was processed using a six-step methodology (Figure 1),
adapted from that used for the HARTA-Expertos corpus. Texts were formatted as XML, edited to remove noise
that could interfere with subsequent processing, then tokenized and lemmatized using a customized adaptation of
the LinguaKit tool (Garcia & Gamallo, 2016), which detected sentence boundaries considering punctuation marks,
scientific names, multiword expressions, and abbreviations. Next, part-of-speech (PoS) tagging was performed

2 For the purposes of this study and for practical reasons, a text was classified as ‘expert’ if it was published in scientific journals reflecting different disciplines, i.e., author
characteristics were not taken into account.
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using Freeling (Padro6 & Stanilovsky, 2012), and finally, since this study relies on dependency syntax — specifically
on Universal Dependency (UD) parsing (Nivre et al., 2016) —, the UDPipe program was used to syntactically analyse
the corpus (Straka et al., 2016) for relationships between bases and collocates.

Text formatting

A4
XML structuring

N\

Tokenization

N\

Lemmatization

A4
PoS

N\

Syntactic analysis

Figure 1. HEP corpus processing.

3.2. [dentification of academic collocations

To identify collocations from the HEP corpus, we used refined methods as used in relevant studies, focusing
particularly on a phraseological rather than a statistical approach.

3.2.1. Candidate collocation extraction

In a semi-automated process, as per previous studies (Tutin, 2018), 326266 collocation candidates were
automatically extracted from the syntactically analysed corpus, based on the five most productive syntactic
dependency relations with the noun (N) as the base: N+de+N (nmod in UD terminology; De Marneffe et al., 2021),
N+Adj (amod), V+N (obj), N+V (nsubj), and N+(prep)+V (obl). In all five relations, the noun (N) is the base of the
collocation. Nouns used in these combinations are drawn from a Spanish academic word-list (Garcia-Salido, 2021).
This list was identified following a corpus-driven approach from the HARTA-Expertos corpus using specificity and
distribution criteria. It comprises 1239 lemmas, among which 602 are nouns.

Only collocations with a frequency threshold =5 in the HEP corpus were selected. This threshold — which
resulted in more noise but also yielded more valid collocations — was established relative to the size of the HARTA-
Expertos corpus (f=2.2 per million words) following the approach described in the corresponding literature, and
despite the larger size of the HEP corpus. Were this threshold to be adjusted (e.g., f=46, or f=2.2 per million words),
we would have excluded valid collocations such as corroborar hipdtesis (‘corroborate hypothesis’) and ligera
tendencia (‘slight trend’).

Also extracted for each collocation candidate was information on seven association measures (including log-
likelihood (G2), MI, and T score) commonly used to compile academic collocation lists. This information was not
used as a primary criterion for candidate extraction, but was extracted to be able to consider the results obtained
for our method in the light of insights provided by the association measures.

Once the initial 326 266 candidates were obtained, we addressed the remaining noise in the list. This involved
filtering collocations (a) that complied with our phraseological criteria and (b) that were interdisciplinary in nature,
i.e., excluding specialized collocations and retaining only those applicable across disciplines.

3.2.2. Manual filtering to identify collocations

A customized online tool was specifically developed to distinguish candidates corresponding to other types
of lexical combinations, such as free combinations (e.g., factor diferente, ‘different factor’), multiword units (e.g.,
base de datos, ‘database’), and parts of lexical bundles (e.g., siguiente tabla as in en la siguiente tabla se muestra,
‘in the following table is shown’).

Collocations from each of the five syntactic groups were selected by three annotators according to our
phraseological criteria. Combinations that lacked compositionality and exhibited greater fixedness than
collocations were excluded (e.g., tener lugar, ‘take place’, base de datos, ‘database’, cambio climatico, ‘climatic
change’). Since the distinction between free combinations and collocations is often unclear, special focus
was placed on the concept of restricted lexical co-occurrence (Mel’¢uk, 2015). For instance, included were
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collocations such as obtener resultado (‘obtain result’) and arrojar resultado (‘yield result’), but not modificar
resultado (‘modify result’). Some other collocations, particularly those in the subj+V category (e.g., posibilidad
existe ‘the possibility increases’ or valor disminuye ‘the value decreases’), were also included, even though they
were more challenging to identify due to their weaker lexical association from a statistical perspective (e.g.,
using Ml scores).

To ensure selection reliability from a qualitative standpoint and maximum inter-annotator agreement, the
selection process was divided into three phases: initial individual annotation, expert review and annotation,
and a final consensus phase. Thus, two annotators made their individual selections independently and the
expert annotator then reviewed those selections. The decision stood when the expert agreed as to retaining
or discarding collocations, and when there was disagreement, the contentious collocations were relegated for
discussion in the consensus phase, involving weekly meetings of the three annotators aimed at reaching a
unified decision.

This phraseological analysis resulted in the manual selection of 5884 collocations from the 326 266 automatically
extracted candidates (Table 2).

Table 2. Data collected from the filtering process (|).

Number of collocations

After automatic extraction 326266

After phraseological filtering 5884

3.2.3. Semi-automatic filtering to identify interdisciplinary collocations

Interdisciplinarity was the second criterion applied, given that academic collocations should be useful across
disciplines and independent of specific disciplines (Drouin, 2010; Tutin, 2018), as in, e.g., llevar a cabo un
estudio (‘conduct a study’) and extraer datos (‘extract data’). Since the collocations selected in the manual
filtering phase included general-language items (e.qg., jefe de departamento, ‘department head’) and discipline-
specific items (e.g., ingresar paciente, ‘admit patient’), parameters were established based on frequency and
distribution.

3.2.3.1. Collocation vetting

Fist, our criterion was to consider collocations as interdisciplinary if bases were not assigned to a specific
discipline. Accordingly, from the initial 602 nouns in Garcia-Salido’s academic list (2021), 83 were discarded
due to their uneven distribution, leaving 519 nouns. Once any specialized nouns were discarded, the remaining
collocations were analysed for frequency and distribution.

To determine the optimal percentage for discarding specialized combinations several pilot tests were
implemented, adjusting both distribution and standard deviation (SD) values. According to Gardner and Davies
(2014:315-326), there is no universally validated value for the distribution criterion; however, we selected
SD because it would indicate how well data were distributed across the four academic fields (AH, BH, PE,
and SE). Thus, for a collocation to be considered interdisciplinary, it had to meet the following criteria: (a) SD
between approximately 0.00 and 0.24, (b) occurrence in =220% of texts in at least three fields or in two fields
provided one each was in PE-BH and SE-AH, and (c) occurrence in =3 disciplines. To counterbalance the
relatively low threshold regarding disciplines (=3 of 12), we discarded collocations occurring with high frequency
(90%) in a single field, and collocations (even if well distributed) that did not occur in texts belonging exclusively
to disciplines classified under the same field (e.g., health sciences and chemistry, compared to health sciences
and literature).

Figure 2 compares quantitative data for examples of a genuinely interdisciplinary collocation — arrojar dato (‘yield
data’) — and a specialized collocation corresponding to a very specific discipline — recibir dosis (‘receive dose’).

[@) sY-Nc-ND | RLyLA Vol. 20 (2025), 32-44 |36



Eleonora Guzzi
The Spanish Academic Collocation List

Field Disciplines SD
95%
6
0,48
369
27% 27%
2
9%
5%
_— o -
AH SE BH PE -
myield data mreceive dose yield data  receive dose yield data receive dose

Figure 2. Data for an interdisciplinary collocation (blue) and a specialized collocation (red).

To filter academic collocations, we set the following criteria: (1) if distribution was heterogeneous, collocations
with a given base were discarded, and (2) if at least 25%3 of a specific noun-base was evenly distributed across
fields, the collocation was retained, provided it did not reflect a specialized meaning that was not productive in
academic discourse. Discarded, consequently, were 35 bases and their poorly distributed collocations that were
considered to possibly be associated with a more prototypical meaning in specific disciplines. As a result of the
interdisciplinary analysis, 118 bases and 398 collocations were discarded, leaving 5486 collocations (Table 3).

Table 3. Data collected from the filtering process (I).

Number of collocations

After automatic extraction 326266
After phraseological filtering 5884
After interdisciplinary filtering 5486

3.2.3.2. Polysemy filtering

Identified among the remaining collocations were polysemous bases, requiring a detailed analysis of differing
meanings in line with the proposals of various authors (e.g., Frankenberg et al., 2019; Skoufaki & Petric, 2021).
After an exhaustive manual analysis of meanings and contexts of the bases, for the purposes of this analysis, we
selected 30 polysemous bases with only one relevant meaning in academic discourse, and 18 polysemous bases
with two meanings in academic discourse.

An example of the first case is concentracion (‘concentration’, referring to ‘gathering in one place what
was previously dispersed’). We included collocations such as alta concentracion and disminuir concentracion
(‘high concentration’ and ‘reduce concentration’), but, since distribution across fields was heterogeneous, we
discarded capacidad de concentracion (‘ability to concentrate’, which in the HEP corpus reflects only the meaning
of ‘the mental state that allows one to focus on a single thing’). Regarding the second case, most bases had
unequivocal collocations for each meaning. An example of an ambiguous base was medida (‘measure’), with two
clearly differentiated meanings. When the meaning was ‘expression of the result of a measurement’, we included
collocations such as calcular medida (‘calculate measure’) or alcanzar medida (‘reach measure’), and when the
meaning was ‘disposition, prevention’, we likewise included collocations like medida preventiva (‘preventive
measure’) and instaurar medida (‘establish measure’).

As a result of this analysis, non-interdisciplinary meanings (reflecting specialized collocations corresponding to
specific disciplines) were discarded, leaving 5450 collocations in the final list (Table 4).

Table 4. Data collected from the filtering process (ll).

Number of collocations

After automatic extraction 326266
After phraseological filtering 5884
After interdisciplinary filtering 5486
After polysemy filtering 5450

3 This threshold was established after extensive pilot testing and was deemed appropriate for the capture of collocations of interest for general academic discourse.
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3.2.4. CAE list validation

A common practice on compiling specific vocabulary lists is to validate both the list and the methodology used,
as done for several academic vocabulary lists proposed in the literature (e.g., Coxhead, 2000; Lei & Liu, 2018; Dang
et al., 2022), which use different validation options to measure list representativeness compared to other registers.
To validate the CAE list, we used the Nguyen and Coxhead (2022) methodology for academic collocations as
applied to the ACL and AECL, basing our analysis on the approach proposed by Lei and Liu (2018).

First, overall CAE coverage across the HEP corpus was calculated with respect to two reference corpora: the
narrative part of the LEXESP corpus (Sebastian et al., 2000) and the AnCora-ES general-language corpus (Taulé,
et al., 2008). We used the same extraction method as described above to extract collocations from the reference
corpora, and validated the lists using the Nguyen and Coxhead (2022) measures (Figure 3). Second, collocations
for the five most frequent bases in the CAE list (studio, ‘study’, trabajo, ‘work’, informacion, ‘information’, dato,
‘data’, resultado, ‘result’) were compared with the esTenTen18 Sketch Engine general-language corpus (Kilgarriff
& Renau, 2013). The aim was to identify overall HEP collocation coverage in the HARTA-Expertos, LEXESP, and
AnCora-ES corpora, and to determine the degree of overlap between the collocates for the five most frequent CAE
bases and the collocates yielded by these corpora.

¥, frequency of all list items x 2 Overall coverage
x 100 Average coverage =

Average coverage =

Corpus size Number of list items

Figure 3. Validation measures for vocabulary lists (Nguyen & Coxhead, 2022).

Regarding the first method, the occurrence of CAE collocations in the two reference corpora was identified
by extracting candidates from each corpus. Similar to Lei and Liu (2018), this analysis was restricted to the V+N,
N+V, and N+Adj groups. The results obtained showed that overall academic collocation coverage was 1.52% in
the academic corpus, compared to 0.10% in the narrative part of the LEXESP and 0.64% in the general-language
AnCora-ES corpus. So, the CAE list covered the academic corpus 8.86 times more than AnCora-ES corpus, and
14.15 times more than the narrative part of the LEXESP corpus (Table 5).

Table 5. CAE list overlap with the HEP, LEXESP and AnCora-ES corpora.

Corpus Tokens, n Types, n Overall coverage, % Average coverage, %
HEP 161013 4050 1.528 0.0003
LEXESP 1084 77 0.108 0.0014
AnCora-ES 1656 744 0.642 0.0008

These results align well with findings by Nguyen and Coxhead (2022), who reported that coverage in their
Corpus of Contemporary American English (COCA) Fiction reference corpus was 0.06% for ACL and 0.10% for
AECL compared to 0.84% for ACL and 1.46% for AECL for academic corpora. Our results are also consistent
with overall coverage results for ACL and AECL, where academic collocation coverage (in our case, <1.5%) was
generally low (<2.8%). As for average coverage, percentages do not reveal relevant differences, as percentages
in the HEP and AnCora-ES corpora were similar (0.0003% and 0.0008%, respectively), and slightly higher in the
LEXESP corpus (0.0014%) though not as much when compared to overall coverage. Moreover, as suggested
by Nguyen and Coxhead (2022:103), findings on this measure can be problematic given the frequency of words.
However, note that our average coverage index is in line with the index reflecting ACL and AECL in the COCA
Academic corpus (around 0.0003%), suggesting that academic collocations cover a similar portion of texts
regardless of language.

Regarding the second method, we identified esTenTen18 collocates using the Word Sketch tool, and -
corroborating Lei and Liu's (2018) results — we found that the collocates that overlapped were not exact equivalents
for any of the five bases. For instance, for collocations with resultado, in HEP we obtain constatar resultado
(‘ascertain result’) and resultado nulo (‘null result’), while in esTenTen18 we obtain resultado impresionante
(‘impressive result’) and saber resultados (‘know results’), i.e., collocations are not shared by both corpora. While
Lei and Liu (2018) reported that 70% of collocates for selected AECL bases are not found in general-English
collocation dictionaries, we obtained a lower percentage, ranging from 18% to 36%. Despite the lower percentage,
a significant portion of collocates that appear to be more exclusive to academic discourse were represented.
Additionally, the percentage rises to around 80% when we consider collocates that appear in the general-language
corpus but were not selected in HEP. This may be due to the method used to select collocations (phraseological
versus statistical), but more so perhaps, due to a greater restriction on collocations in academic discourse given
the specificity of their use in this register.
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4. RESULTS

The CAE list currently consists of 5450 collocations implemented in the HARTA lexical tool (Guzzi & Alonso-
Ramos, 2023a), a number approximately midway between totals for the LST, ACL, and AECL, which have 1600,
2468, and 9029 collocations, respectively. The explanation for the differences is that different methods were used
to identify collocations. An excerpt from the CAE list is shown in Table 6.

Table 6. CAE listing for the noun posibilidad (‘possibility’).

Syntactic relationship Collocations

posibilidad ~ + Adj posibilidad escasa
posibilidad infinita

N de ~ conjunto de posibilidad

~+V posibilidad aumentar

V+ e Wwabr,-rpos,-b,-/,'dad
aceptar posibilidad
agotar posibilidad
contemplar posibilidad
multiplicar posibilidad
ofrecer posibilidad
plantear posibilidad
presentar posibilidad
proponer posibilidad
proporcionar posibilidad

tener posibilidad

V + prep ~ apuntar (a) posibilidad

contar (con) posibilidad

The number of collocations per syntactic group is summarized in Table 7. The V+N group contains the largest
number of collocations, followed by the N+Adj groups (around a third each), reported in the literature to be the
two syntactic groups that pose the greatest challenge for L2 learners (Nesselhauf, 2005; Laufer & Waldman, 2011;
Ackerman & Chen, 2013; Lei & Liu, 2018). Aimost 70% of the CAE list thus primarily contains collocations reflecting
the two most challenging groups for learners and users of academic Spanish.

Table 7. Quantitative breakdown of the CAE list.

N % Collocation example
N+Adj 1778 33% objetivo principal (‘main goal’)
N+de+N 836 15% objeto de investigacion (‘object of research’)
V+N 1886 35% proporcionar ejemplo (‘provide example’)
V+(prep)+N 564 10% llegar a resultado (‘obtain result’)
N+V 386 7% autor aboga (‘author advocates’)
TOTAL 5450

The N+Adj group (33% of the CAE) includes collocations that help students precisely evaluate and describe
academic nouns. As Tutin (2014) pointed out, some adjectives in N+Adj collocations express an evaluation, e.g.,
estudio principal (‘main study’), articulo excelente (‘excellent article’), or resultado significativo (‘significant result’).
Others reflect a more objective and descriptive character of the nouns they modify, e.g., expressing size/quantity
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(gran volume, ‘large volume’ and alta frecuencia, ‘high frequency’), or signalling specificity, given that concepts
in academic discourse tend to be expressed concretely (estudio cuantitativo, ‘quantitative study’ and estudio
descriptivo, ‘descriptive study’).

Common within the group of V+N collocations (35% of the CAE) are support verb constructions (e.g.,
hacer un studio, ‘conduct a study’, llegar a una conclusion, ‘reach a conclusion’), due to the high frequency of
nominalizations in Spanish academic discourse. Other constructions include collocations with full lexical verbs
(e.g., consultar studio, ‘check a study’, evaluar la competencia, ‘evaluate competence’), collocations formed by
aspectual verbs and causative verbs (e.g., cerrar apartado, ‘close section’, acometer estudio, ‘undertake study’),
which contextualize the phase of the noun (beginning/end). The list also includes collocations with causative
values, such as generar condicion (‘generate condition’) and elaborar cuestionario (‘draft questionnaire’).

The N+de+N and the V+(prep)+N collocations represent 15% and 10%, respectively, of the total. In the N+de+N
group, the base is the second noun, and illustrated is a semantic ‘part/unit of’ or ‘level of’ relationship, as in e.g.,
miembro de equipo (‘member of team’), grado de aceptacion (‘degree of acceptance’), and fase de analisis (‘phase
of analysis’). In fact, very frequent in academic texts are collocates that add a ‘level of’ meaning to the base,
inherently expressing gradation in their lexicographic definition. As for the V+prep+N group, the noun converges
with two types of complements at the syntactic-semantic level: arguments, i.e., verb complements governed
by prepositions, and obliques, which are introduced by verbs that do not obligatorily govern a preposition.
Although nouns functioning as governed complements resemble direct objects at the syntactic level, all types of
collocations that link both elements through a preposition were included in this group in the CAE list. Selected
were collocations that already appear in the V+N group as objects but with a syntactic shift that does not alter
meaning, e.g., presentar (como) alternativa (‘present (as) an alternative’) or establecer (como) objetivo (‘establish
(as) an objective’).

Finally, the group containing the fewest collocations (7 %) was the N+V group, where the noun functions as the
grammatical subject. Most such collocations occur in examples like autor defiende (‘author supports’), representing
prototypical actions of the noun as subject. Although the number of collocations in this group is relatively small
(n=386), these combinations can help students acquire useful expressions for academic writing, particularly those
referring to reporting verbs (e.g., autor apunta, sugiere, aboga, ‘author points out, suggests, advocates’, etc).
Furthermore, as noted by Lei and Liu (2018), a significant additional contribution of this collocational group is that
it demonstrates that certain nouns in academic discourse can be used metonymically, i.e., an inanimate object
(e.g., article) can be treated as an animate object and so can function as the subject of actions that are more
prototypically performed by people, e.g., articulo analiza (‘article analyses’) and bibliografia sugiere (‘literature
suggests’).

5. DISCUSSION

Addressing the validity of the results obtained using our extraction method, data on association measures
were considered in order to compare our results with those of other methods typically employed in collocation
extraction processes. In order to compare both methods and assess the degree of overlap between the selected
5884 Spanish academic collocations, we briefly analysed G2 and MI association measure information extracted
for the collocations selected in the initial phase.

For this analysis, following Tutin (2018), we used G2 for a threshold of =10.7 (p<0.001), and Ml for a threshold of
>3, as used for the AECL and ACL collocations. We found that 37% of our selected collocations would have been
discarded if G2 was employed with a threshold of p<0.001, and an even more substantial 48% if Ml was employed
(2180 and 2836, respectively, of the total). Jointly, the percentage of collocations discarded was 30%, considering
that 95% of G2 discards coincide with Ml discards. Thus, although Ml is more restrictive, it seems to broadly align
with G2 in terms of discarded collocations.

Considering the collocations selected by both measures, the degree of overlap between the selected
collocations was low and so use of both measures would result in the loss of many valid collocations frequent
in academic discourse. To evaluate the results from a qualitative perspective, we analysed examples of the
collocations comprising each case. Table 8 illustrates two examples each, as follows: included on the basis of
three criteria (Case 1), included on the basis of two criteria (Cases 2 and 3), included according to phraseological
criteria (Case 4), and excluded on the basis of three criteria (Case 5).
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Table 8. Examples of collocations excluded and included following different approaches.

Case Collocations Phraseological criteria Mi G2

1 desempenar una funcion (‘perform a function’); vital in in in
importancia (‘vital importance’)

2 argumento fundamental (‘fundamental argument’); in in out
trabajo ingente (‘enormous effort’)

3 estimar el impacto (‘estimate impact’); aplicacion de in out in
una metodologia (‘application of methodology’)

4 ahondar en un estudio (‘delve into a study’); medir in out out
parametro (‘measure a parameter’)

5 normalizar una funcion (‘normalize a function’); out out out
importancia normal (‘normal importance’)

Nonetheless, considering the classification and discard percentages for each association measure, we believe
that, for Spanish academic collocations, G2 with a slightly lower threshold (p<0.01) could produce results similar
to those obtained according to phraseological criteria, given that the collocations with higher G2 indices (>2000)
included high-frequency collocations — e.g., largo plazo (‘long term’), factor de riesgo (‘risk factor’), toma de decision
(‘decision-making’), formar parte (‘be part of’) — that largely corresponded to the collocations selected for the CAE list.

6. CONCLUSIONS

With the aim of contributing to research into Spanish for Academic Purposes, we developed a reference list
of academic collocations in Spanish (the CAE list), describing in detail the methodology and criteria followed to
identify the collocations.

In terms of its applications, the CAE list can play a crucial role in setting vocabulary goals at university level.
For students writing academic Spanish, it can be used as a reference tool to consult whenever uncertainty exists
regarding the appropriateness of frequent collocations used in this area. It can also be used as a reference resource
for the development of teaching and learning materials and for online practice materials.

Regarding online lexical resources, the full CAE list has been implemented in HARTA, along with quantitative
information on collocation use, based on our interdisciplinary analysis, in the different scientific disciplines covered
by the HEP corpus. This information is useful for students to gain insights into whether a collocation is more
typical of a field, even if is still considered a general-academic collocation, and for researchers interested in the
study of academic collocations. Moreover, the analysis of academic meanings has led to the inclusion of a new
functionality in the collocations panel, allowing access to multiple meanings of the base and to the corresponding
collocations. It is important to emphasize that users should both learn and use the different academic meanings
of lexical elements.

The CAE list can be also used to develop assessment materials to measure academic collocation use and
knowledge of academic vocabulary. The inclusion of the CAE list of collocations in vocabulary tests is supported by
research demonstrating that knowledge of collocations is the most significant indicator of vocabulary competence
(Crossley et al., 2015). Indeed, an analysis of academic collocational complexity has been addressed by Guzzi &
Alonso-Ramos (2023b) and Guzzi (2023), along with a beta proposal for a collocation complexity tool for academic
Spanish.

Regarding implications for future research, the CAE list has been designed for use by both native Spanish
speakers and L2 learners. However, since L2 difficulty in learning collocations is likely to vary depending on the
learner’s L1, it may be useful to develop academic collocation lists for learners from specific L1 groups. Further
improvements that would potentially improve students’ use of academic vocabulary could be to analyse which
collocations are frequently underused or are used incorrectly, and to collect and analyse other types of university
texts to identify lexical gaps. The results could be included in a database of collocational lapses and typical uses
that could benefit HARTA users, possibly categorized and adapted to different L1s.

Finally, although the CAE list is comprehensive in including 5450 collocations derived from a corpus exceeding
21 million words, it should be regarded as a dynamic compilation to be updated with future findings of research
into Spanish academic collocations. This includes potential additions or exclusions prompted by insights gained
from broader academic corpora.
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