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RESEARCH NOTE

Lexical production and organisation in L2 EFL and L3 EFL
learners: a distributional semantic analysis of verbal fluency
Almudena Fernández-Fontecha a, Rosa Mª Jiménez Catalán a and James Ryan b

aDepartment of English Studies, University of La Rioja, Logroño, Spain; bCarleton College, Northfield, MN,
USA

ABSTRACT
Research is scarce about the lexical processes undertaken by
thousands of L2 learners worldwide who already command one
or more languages. Some aspects involved in lexical organisation
and production, such as clustering and switching, have been
traditionally approached through manual methods, which
depend on subjective judgments of semantic relatedness
between words. The present study seeks to provide a more
objective exploration of EFL lexical production and organisation
strategies of two rather similar groups of 12th grade learners of
EFL as L2 and L3 via a distributional semantic analysis of semantic
fluency. In addition to common measures of vocabulary
performance, such as number of words produced, a series of
lexical organisation and production strategies along with global
and local semantic relatedness metrics will be examined. No
differences were found about word frequency. While the L3
group used more word classes and cognates, and produced more
idiosyncratic responses, the L2 group excelled in most semantic
relatedness variables. These results might be due to the presence
of the third language in the L3 group, which might be partly
interacting with the other background languages. Evidence on
these aspects may inform the development of precise language
learning strategies adapted to the learner’s linguistic profile.
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Introduction

A considerable body of research has compared bilinguals and monolinguals in terms of
cognitive and linguistic aspects (see Bialystok et al., 2012; Bialystok & Luk, 2012).
However, empirical support so far is mainly centred on bi- or multilinguals in contexts
where two languages or more concur in daily communicative interactions (e.g. Barnes
& García, 2013; Mady, 2014; Sanz, 2000). The structure and organisation of the mental
lexicon, along with the use of strategies of lexical access, selection, retrieval, and pro-
duction, have been hardly investigated in two types of linguistic profiles: (1) monolinguals
learning a first foreign language in a classroom situation – in this case, this would be their
L2; and (2) subjects who have acquired two languages (L1 and L2) in the natural context of
a bilingual community where two languages concur, and who are also learning a first
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foreign language in a classroom setting – in this case, this language would be their L3.
Evidence on lexical access, selection, retrieval, and production is relevant for the identifi-
cation of any advantage or disadvantage in the vocabulary learning of these profiles of
learners who are no longer the exception but the norm in many schools all over the world

Most models of monolingual, bilingual and multilingual speech production are based
on Collins and Loftus’s (1975) Spreading Activation Theory and Levelt’s (1993) Speaking
Model. The former advocates that both the lexical processing and retrieval operate on
the representation of the knowledge about the world and language through networks
of connected words in the semantic memory. Here, semantic similarity is neither presup-
posed nor excluded as some of the words may be connected to others through their
semantic relations (e.g. red is a hyponym of colour) while others may be connected
through memory associations of relationship beyond form or meaning (e.g. fire and
red can be activated by the category fire engine). According to Levelt’s model, the
lexicon incorporates the lemmas (i.e. abstract entries with conceptual information
about use and morphosyntactic information) and the linguistic forms, which are acti-
vated by matching the meaning of the lemma to the semantic information in the pre-
verbal message.

Both in clinical and non-clinical L1 research (e.g. Bose et al., 2017; Gonçalves et al., 2017;
Goñi et al., 2011; Rosselli et al., 2009), the traditional way of examining the organisation of
lexical networks in the semantic memory has been through verbal fluency tasks. They are
time-controlled phonemic or semantic tasks that use either a letter (e.g. D) or a semantic
category (e.g. animals or fruits) as the stimulus to activate the production of words as they
come to the individual’s mind. While the number of words produced is the most common
performance measure derived from the analysis of verbal fluency response data, this
research has also addressed clustering (i.e. the grouping of semantically or phonemically
related words in a test response) and switching (i.e. transitions between clusters in search
of a new subcategory). As Troyer et al. (1997, p. 139) explain, these complementary strat-
egies are associated with distinct cognitive phenomena and brain areas:

A consideration of optimal fluency performance might suggest the production of clusters of
semantically or phonemically related words, and once a subcategory is exhausted, switching
to another. Accordingly, we suggest that two important components of fluency performance
include (a) clustering, the production of words within semantic or phonemic subcategories;
and (b) switching, the ability to shift efficiently to a new subcategory. The definitions of these
two components imply that clustering relies upon temporal-lobe processes such as verbal
memory and word storage, whereas switching relies upon frontal-lobe processes such as stra-
tegic search processes, cognitive flexibility, and shifting.

To analyse clustering behaviour in response data, a manual approach, the method of
Troyer et al. (1997), is typically employed. While influential, this approach has a number of
limitations in dealing with subjectivity in semantic relatedness, and in recent years
researchers have sought to develop automatic methods for clustering analysis, such as
the application of techniques of distributional or vectorial semantics.

The present study attempts to obtain more objective evidence of English as a Foreign
Language (EFL) lexical production and organisation strategies of two homogeneous
groups of 12th grade learners of EFL as L2 and L3 via a computational method of distribu-
tional semantics applied to a semantic fluency task (animals). In addition to common
measures of vocabulary performance, such as number of words produced, various
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word retrieval and lexical organisation strategies based on semantic relatedness, such as
clustering and switching, and other global and local semantic relatedness metrics, will be
examined. In the interpretation of the results, relevant factors in speech production, such
as co-activation of languages, conceptualisation, or cross-linguistic influence (CLI) will be
considered. The findings of this research may provide valuable insight into the identifi-
cation of facilitating or hindering effects of the learners’ linguistic profile in foreign
language vocabulary learning, which may be of assistance to the design of adequate
didactic strategies.

Literature review

Bilingual and multilingual lexical production and organisation: key issues

Whether conceptualising the different lexicons as separate or integrated modules, evi-
dence suggests that there are different degrees of activation in the languages of a bilin-
gual or multilingual speaker in a language production task (e.g. Blumenfeld & Marian,
2007; Costa & Santesteban, 2004; Green, 1998; Poulisse & Bongaerts, 1994). Meara’s
(2006) computational simulations of lexical networks support these findings by detecting
unavoidable language interference in the case of three languages, even when the inter-
fering language(s) is not actively stimulated. Some sort of deliberate or automatic con-
sultation of the languages in both semantic search and form retrieval is identified in
several studies independently of target language proficiency level (e.g. Herwig, 2001; Wil-
liams & Hammarberg, 1998). Most research coincides on the fact that all the activated
languages in the bi- or multilingual mind compete for lexical encoding, none of them
is ignored (e.g. Costa et al., 2003; La Heij, 2005; Lee & Williams, 2001; Starreveld et al.,
2014). Research has proved that lemmas from different languages are related to
common conceptual nodes (e.g. De Groot, 1992; Poulisse & Bongaerts, 1994). A given
form might be assumed to trigger all the similar forms available in any of the languages
known to the multilingual individual who has a certain proficiency level (Dijkstra, 2003).
Not only does conceptual information activate lemmas in the target language, but also
the additional languages might be spreading activation to their own lemmas either with
similar meaning or sharing conceptual information with the target lemma (Poulisse &
Bongaerts, 1994).

The possible interaction between languages, and particularly between lexicons, has
been evinced by research on cross-linguistic influence (CLI). Some factors have been
proved to condition lexical CLI, such as language (psycho)typology, proficiency, cognitive
mode, or L2 effect. For example, Kellerman’s (1983) notion of psychotypology points to
learners’ perception of similarity between languages as having a positive effect to learn-
ing another language. According to Grosjean’s (2001) notion of language mode, a multi-
lingual speaker can adopt different modes, i.e. monolingual or bilingual positions of
participation in the linguistic event, depending on factors such as language proficiency,
the setting or the topic of interaction. The production of a speaker in a bilingual mode
is more likely to present more CLI influence. In connection with this, a foreign language
effect has been identified in L3 production by means of which, while the subject tends to
deactivate the L1, the L2 remains at a high level of activation, thus being the typical
source of interference to the L3 (Dewaele, 1998).
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Evidence of lexical production and organisation in L1, L2 and L3

As explained above, one of the methods used in the study of L1 lexical production and
lexical organisation processes is the phonemic and semantic fluency task. In the semantic
task, the activation of concepts is measured in terms of the total word retrieval in
response to a stimulus category, for instance, peach or apple for the category fruit.
Here, lexical item selection takes place after conceptual activation. The retrieved item
will be selected from the most highly activated candidates.

L1 and L2 vocabulary production has been traditionally examined by means of
priming or association tests which are usually based on the retrieval of a single
answer. Few studies have addressed lexical organisation issues in profiles with more
than one language via fluency tasks. There are some exceptions to this paucity of
research. Recently, some studies on L2 vocabulary acquisition have made use of
semantic fluency tasks, most of which address the frequency and type of words pro-
duced as the main variables (see, for instance, Jiménez Catalán, 2013). Along the
same line, the scant bilingual research using these types of tasks has also primarily
focused on word frequency. While this research has usually identified an advantage
of bilinguals over monolinguals in letter or phonemic fluency tasks, which place
greater demands on executive control, it has found no differences in semantic
fluency (Bialystok et al., 2008; Friesen et al., 2015; Luo et al., 2010). To our knowledge,
in formal EFL contexts, such as the one in the present study, whether the language
learned is the learner’s L2 or L3, only two studies have made use of semantic
fluency tasks to explore vocabulary production, but the main focus has also been
the number of words retrieved: Agustín-Llach (2019) identified a superiority in word
frequency in the L2 EFL group (Spanish as L1) compared to the L3 EFL group;
Jiménez Catalán and Fernández-Fontecha (2020) also confirmed this superiority of
the L2 EFL group (Spanish as L1) vs. an English as L3 group of immigrant students
(different L1 languages and Spanish as L2).

Publications on processes beyond word frequency in foreign language learning, such
as clustering and switching, remain few. As an example, Tomé Cornejo (2015) reported a
higher number of clusters and switches, along with longer clusters in Spanish L1 speak-
ers versus Spanish L2 learners. Within this group, those higher proficiency learners
showed a closer behaviour to the native speakers in these measures, a result in accord-
ance with Palapanidi’s (2019) study about Greek learners of Spanish as a foreign
language. Both studies are based on Troyer et al.’s (1997) method. In this scheme,
specifically designed for the animals category, clusters are identified in a test response
(by a human scorer) as groups of contiguous words that all belong to the same animal
subcategory. While this approach has been widely adopted in research, it cannot suc-
cessfully cope with the inherent subjective phenomenon of semantic relatedness
between words beyond form or meaning, which depends on subjective judgments of
category membership. In many cases, this membership is based on continuous rather
than binary connections between words. The use of computational methods to the
analysis of clusters, switches, and other semantic relatedness measures, such as the dis-
tributional semantic model used in the present study, can help reduce the subjectivity
of any manual approach.
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Automatic analyses of lexical organisation

The semantic memory has been recently approached from various automatic models.
Within this trend, by exploring quantity and types of connections between words, com-
putational network science methods have traditionally provided a quantitative approach
to the study of semantic memory in L1 (e.g. De Deyne et al., 2016) and L2 (e.g. Borodkin
et al., 2016; Wilks & Meara, 2002). Among others, these studies have identified a less
optimal organisation of the L2 network compared to the L1 network.

Distributional or vectorial semantics represents a different line of studies still left unex-
plored in foreign language learning and which could contribute interesting quantitative
and qualitative evidence to this field. According to this approach, words with similar dis-
tributions in a corpus have similar meanings. In the late 1980s, the state of art of vectorial
semantics was advanced by the introduction of a technique called latent semantic analysis
(LSA). By means of a series of statistical computations applied to a large corpus of text, LSA
provides a representation of contextual-usage meaning of words (Landauer & Dumais,
1997). Automatic clustering analysis of verbal fluency tests via LSA appears to begin
with Ryan (2013). Since that time, a technique called word2vec (Mikolov et al., 2013a)
has further pushed the cutting edge of distributional semantic, as indicated by demon-
strated performance gains on standard tests of semantic relatedness between words
(Mikolov et al., 2013b). For instance, this model yielded a 50% improvement in accuracy
over the previous state-of-the-art model on SemEval-2012 Task 2 (Jurgens et al., 2012), a
popular benchmarking test for models in distributional semantic. The potential of
word2vec and other distributional semantic models seems promising in the understanding
of lexical organisation processes of speakers with different linguistic profiles.

Rationale and variables of this study

According to the literature review, the present paper attempts to cover two main gaps in
research: (1) the scarcity of studies addressing the processes and implicit difficulties of
lexical organisation and production of foreign language learners who already
command one of more languages; and (2) the main use that this research makes of
manual methods of analysis of learners’ retrieval which depend on subjective judgments
of semantic relatedness between words.

The present study will explore word retrieval and lexical organisation of two groups of
L2 EFL and L3 EFL learners by analysing their response in a semantic verbal fluency task
(animals). In this analysis, we will address traditional measures of vocabulary performance,
such as number of words retrieved, word classes, cognate words (i.e. words whose form
and meaning considerably overlap across two or more languages (Otwinowska, 2016,
p. 72), such as animal (Spanish and English), or vocabulary (English) and vocabulario
(Spanish)), or identification of keywords (words that occur more often in one group
than would be expected by chance in comparison with the other group’s retrieval). In
addition, we will apply a distributional semantic model (word2vec) to the identification
of other variables that could shed some light on the L2 and L3 lexical organisation pro-
cesses, namely number and size of clusters and chains, global and local pairwise related-
ness, and category relevance. While clusters are defined as a group of words that are
contiguous in a test response for which each word is semantically related to each other
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word in the group, chains refer to a group of words that are contiguous in a test response.
The intuition for the interpretative value of discerning chains in addition to clusters is that
test respondents may explore semantic fields in a local manner, such that no care is taken
to search for words that are associated with earlier words in the response beyond the one
just uttered. Singleton clusters and chains, i.e. clusters and chains with only one member,
are also considered. We will also identify global pairwise relatedness, i.e. the degree to
which a respondent explores the semantic space of a prompt category across his or
her entire response. As exploration increases, this score becomes lower, because
groups of related words have already been retrieved; and local pairwise relatedness,
which is limited to words that actually appeared adjacently in a test response. This
metric is meant to measure the degree to which a respondent traverses the semantic
space of a prompt category with each local word transition; as traversal increases, the
score becomes lower. Finally, we will consider the category relevance in the word retrie-
val, i.e. a score which measures the degree to which a respondent is anchoring their
semantic search around a pole constituted by the category name. The farther they
venture from this pole, the lower the score becomes.

Research questions

The following research questions are formulated to guide the present study:

RQ1. Are there any quantitative difference in the vocabulary output of two groups of 12th
grade learners of EFL as L2 and L3 regarding the number of words retrieved?

RQ2. Are there any quantitative and qualitative differences in the lexical organisation and
production strategies, such as clustering and switching, local and global semantic relatedness
measures as well las category relevance between both groups?

RQ3. Are there any qualitative differences in the vocabulary production of the two groups in
terms of word class, presence of cognates and identification of keywords?

Methodology

Participants
Two cohorts of 12th grade students from two Spanish secondary schools were selected.
The participants attended two state high schools in Spain, the English as L2 group in La
Rioja and the English as L3 in Navarre. Both were urban schools with similar socio-econ-
omic status. They were located in small cities (between 150,000 and 200,000 inhabitants)
which were 1 h away by car. Similarities in the use of teaching materials were also ident-
ified in both groups. The sample of participants was homogeneous in terms of EFL profi-
ciency (t(58) =−1.71, p = .092) (see Table 1). One cohort consisted of 32 students (22

Table 1. Two-tailed independent samples t-test for proficiency levelby participant’s profile: OQPT
results

L2 L3

Variable M SD M SD t p d

EFL proficiency 30.44 4.81 32.43 4.10 −1.71 .092 0.45

Note. L2 (N = 32), L3 (N = 28). Degrees of Freedom for the t-statistic = 58. d represents Cohen’s d.
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males and 10 females) with Spanish as L1 and EFL as L2 (mean age: 17, SD: 0.36); the other
cohort consisted of 28 students (16 males and 12 females) with Spanish as L1, Basque as
L2, and EFL as L3 (mean age: 17.61, SD: 0.80). We will refer to each of these groups as L2
EFL, or simply L2, and L3 EFL, or simply L3. The two samples of students were homo-
geneous in their linguistic profiles, i.e. Spanish was their first language and they used it
at home, and all started receiving the subject of English at the age of four. However, in
the case of the bilingual group, they had attended a Basque-medium school since the
age of three, and all subjects, with the exception of English and Spanish Language,
were taught in this language. Participation in this research was obtained via informed
consent from the schools. All data were fully anonymised.

Instruments

Linguistic background questionnaire
A socio-biographical questionnaire was used to gather information about the partici-
pants’ linguistic profiles. It elicited information about their age, sex, nationality and
school centre. It also included questions on their native language(s), their experience
with EFL, extra hours of EFL outside of the school, travelling abroad, summer courses,
learning of any other foreign language, and type of baccalaureate (i.e. specialist subjects
they had chosen in their last two years (arts, sciences and technology, or humanities and
social sciences)), and on any special linguistic programmes in which they could have taken
part.

Oxford Quick Placement Test (OQPT) (version 2) (UCLES, 2001)
This paper-based test aimed at determining the English proficiency level of the two
samples of EFL learners through 60 multiple-choice and gap-filling questions. Only partici-
pants with OQPT proficiency levels equivalent to A2 and B1 CEFR levels were considered
in this study (see Table 1).

Semantic fluency task
This is a paper-based task through which we gathered the words that the learners pro-
duced in two minutes related to the animals category. This category typically elicits sub-
categories of animals (farm, wild, aquatic, etc.), hence, it is traditionally used in
neuropsychology studies to explore clustering processes within the same subcategory
and switching processes between subcategories.

Data collection

In each high school, data was collected by the first author in two sessions during class
time. Instructions on each test were provided in Spanish and test administration order
was maintained in both gatherings as follows: in the first session, (i) the participants
were given 5 min to complete the background questionnaire; and (ii) immediately
after, they were given ten minutes to complete five categories of the semantic fluency
task including animals, two minutes per prompt were allotted. The remaining four cat-
egories were not used in this research. A second session was devoted to the completion
in 30 min of the Oxford Quick Placement Test.
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Analyses

We firstly selected EFL learners between A2 and B1 CEFR levels in both groups. Their
word responses to the verbal fluency task were edited and encoded electronically by
following the same criteria as in Jiménez Catalán and Dewaele (2017). The third
author conducted automatic clustering analyses on these responses, using an
updated version of the VFClust tool (Ryan, 2013; Ryan et al., 2013), in order to derive
the measures for both groups on the semantic relatedness variables introduced
above. For that purpose, we utilise an off-the-shelf word2vec model which contains
300-dimensional vectors for 3M unique words and short phrases that appeared in the
massive Google News corpus (in English), which itself contains approximately 100B
words. It was built using the continuous bag-of-words technique described in
Mikolov et al. (2013a). Our word2vec model can employ cosine similarity to determine
a relatedness score ranging between −1 and 1 for any pair of words that are included in
its vocabulary of 3M terms. Higher scores indicate greater relatedness. Following con-
vention in this area (e.g. Pakhomov & Hemmy, 2014), we determined a relatedness
threshold in order to determine whether a pair of words is related to the level required
to form a cluster or chain. In line with earlier projects (Ryan, 2013), we selected the score
at the 90th percentile of all scores, 0.3632, as our threshold for semantic relatedness and
applied our word2vec model.

Additionally, we used Wordsmith 5 (Scott, 2008) and SPSS (version 19.0) (IBM, Armonk,
NY) statistical analyses of the data. Wordsmith was used both to compute the number of
types (different words), and tokens (occurrences of each type) retrieved by each group
and to identify the keywords in each retrieval. In turn, SPSS was mainly used to
conduct two-tailed independent samples t-tests on the participants’ proficiency level,
and on the lexical organisation and production strategies and local and global semantic
relatedness measures.

Results

Concerning RQ1, the Wordsmith analysis revealed that the L2 EFL learners as a group pro-
duced more word types and tokens than the L3 EFL group in the category animals. Simi-
larly, it was superior in the mean types retrieved by each participant. However, based on
this average number, the results of a two-tailed independent samples t-test indicate that
there were no statistically significant differences between the L2 and L3 group (t(58) =
1.55, p = .126). Table 2 shows the descriptive statistics for vocabulary performance.

RQ2 addresses the identification of the clustering and switching processes, as well as
global and local semantic relatedness measures and category relevance in the word
retrieval to the semantic fluency task of the two groups of participants. Table 3 provides
the descriptive statistics for the variables under examination.

Table 2. Summary statistics for word retrieval.
Types Tokens Mtypes SD SEM Min Max

Number of words
L2 145 517 16.16 4.49 0.79 7.00 24.00
L3 133 402 14.39 4.26 0.81 7.00 21.00
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As shown in Table 4, the L2 group excels the L3 group in all measures except for the
number of chain switches. Based on an alpha value of 0.05, the results of the two-tailed
independent samples t-test were significant concerning chain size (t(49.99) = 3.63, p<
.001), cluster size (t(58) = 2.59, p = .012), global pairwise relatedness (t(58) = 4.73, p<
.001), local pairwise relatedness (t(58) = 4.32, p < .001), and the category relevance score
(t(58) = 3.18, p = .002). No differences were found in the number of chain and cluster
switches.

To complete these results, we wanted to delve into the behaviour concerning the local
relatedness score by means of a control plot. Specifically, we wanted to explore any poss-
ible difference or similitude between the groups in their retrieval concerning the semantic
distance between adjacent words (i.e. their local relatedness score) of the participants’
response. As displayed in Figure 1, this score was statistically higher in the L2 group,
i.e. the words that these participants produced were more related to each of their contig-
uous words than in the L3 retrieval. Also, Figure 1 shows that, while the L2 group follows a
steady decreasing pattern in word retrieval, in the L3 group, there is some steep drop-off
by the second-word pair that ceases immediately and levels out.

In the first responses, both groups retrieve typical words in verbal fluency tasks with
the prompt animals, such as dog and cat, but the L3 group produces them more

Table 3. Summary statistics for the category.
M SD SEM Min Max Skewness Kurtosis

Mean chain size
L2 2.32 0.88 0.15 1.18 5.50 1.66 3.65
L3 1.67 0.49 0.09 1.12 3.33 1.72 3.17
Mean cluster size
L2 1.74 0.31 0.05 1.18 2.33 0.25 −0.99
L3 1.54 0.28 0.05 1.12 2.20 0.49 −0.44
Number of chain switches
L2 6.88 3.43 0.61 1.00 16.00 0.49 0.25
L3 8.21 3.42 0.65 2.00 15.00 −0.03 −0.87
Number of cluster switches
L2 8.62 3.24 0.57 2.00 17.00 0.39 0.16
L3 8.61 3.22 0.61 4.00 16.00 0.20 −0.73
Mean global pairwise relatedness
L2 0.34 0.07 0.01 0.18 0.46 −0.61 0.06
L3 0.26 0.06 0.01 0.16 0.38 0.15 −1.17
Mean local pairwise relatedness
L2 0.39 0.07 0.01 0.19 0.59 −0.07 1.89
L3 0.31 0.07 0.01 0.16 0.42 −0.30 −0.42
Mean category relevance score
L2 0.39 0.05 0.01 0.21 0.47 −1.40 3.37
L3 0.34 0.06 0.01 0.22 0.43 −0.44 −0.83

Table 4. Two-tailed independent samples t-tests.
L2 L3

M SD M SD t p d

Mean chain size 2.32 0.88 1.67 0.49 3.63 <.001 0.92
Mean cluster size 1.74 0.31 1.54 0.28 2.59 .012 .067
Number of chain switches 6.88 3.43 8.21 3.42 −1.51 .137 0.39
Number of cluster switches 8.62 3.24 8.61 3.22 0.02 .983 0.01
Mean global pairwise relatedness 0.34 0.07 0.26 0.06 4.73 <.001 1.22
Mean local pairwise relatedness 0.39 0.07 0.31 0.07 4.32 <.001 1.12
Mean category relevance score 0.39 0.05 0.34 0.06 3.18 .002 0.82
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consistently than the L2 group in the first two positions. This result corresponds to a local
relatedness index of around 0.6 (L3) vs. 0.5 (L2). On the other hand, another outstanding
difference is the L2 group’s production of longer chains in these first responses. As an
example, while the L3 group after cat – dog or dog – cat immediately retrieves lowly
related words that do not get to make a chain, the L2 group keeps producing related
words and just a few poorly related ones.

According to RQ3, as expected, only content words are produced in each group,
among which nouns are the most frequent in both groups. However, there are some
noticeable differences: the L3 group produces more adjectives, verbs and words that
can be either nouns or verbs. Table 5 displays the word classes retrieved in both groups.

Overall, the production of both groups contains the same types of animals, mainly
domestic or pets, farm animals, or wild animals. Words with a high-frequency occurrence
in daily life, such as dog and cat, are the most frequently retrieved in the first positions by
both cohorts. Similarly, most words in both groups are hyponyms. Table 6 displays both
the unique and shared types by these groups.

The keywords in the L3 group, i.e. words with an unusual frequency in the L3 pro-
duction by comparison with the L2 retrieval, are not only types of animals, as in the L2
group, but words related to participants’ home family life experience (e.g. street, home)
or their affective feelings towards animals (e.g. beautiful, love). Some L3 subjects show

Figure 1. Control plot for local relatedness pattern in L2 and L3 participants’ responses. (Only word
pairs with at least 10 responses across respondents are considered).
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less-defined semantic spaces characterised by more random connections as exemplified
in the following sequence of switches: hair – fish – pig – food – plant – love. Tables 7 and 8
include the first 10 keywords in each group.

Finally, as Table 9 shows, a higher number of non-cognate words vs. cognate words is
found in both groups. With a slight difference, the L2 group (30%) uses more cognates
than the L3 group (23%).

Discussion

The main motivation of this research was to examine lexical retrieval and organisation
strategies of L2 and L3 EFL learners in a formal learning context as their study might
shed light on the way both processes are affected by the learner’s linguistic profile. For
that purpose, and based on the potential of computational analysis, a distributional
semantic model was applied to identify a series of semantic relatedness variables in an
animals fluency task. The two cohorts of our sample were homogeneous in English
language proficiency, in the pedagogical materials they used, and in other relevant con-
textual variables, such as the schools’ socio-economic status and location, or size and type
of the city where they lived. Likewise, in order to prevent any effect of possible differing
modes (bi/monolingual) (Grosjean, 2001) (see the literature review), both groups had the

Table 5. Word classes.
L2 L3

N. 128 94
Adj. 9 15
V. 4 17
N. & Adj. 2 2
N. & V. 2 5

Table 6. Unique and shared word retrieval for Animals: types and tokens.
Unique to L2 group Unique to L3 group Shared

parrot 11, zebra 6, eagle 5, octopus 5,
carnivore 4, duck 4, lizard 4, turkey 4,
gorilla 3, hawk 3, herbivore 3,
mammal 3, alligator 2, countryside 2,
leopard 2, apricot 1, arm 1, aunt 1,
beard 1, beast 1, bedbug 1, beef 1,
beetle 1, biology 1, bread 1, breed 1,
brown 1, budgie 1, care 1, cheetah 1,
circus 1, cricket 1, cub 1, danger 1,
dinosaur 1, endangered species 1,
energetic 1, feather 1, flamingo 1,
glass 1, goat 1, group 1, guinea pig 1,
habitat 1, happy 1, hedgehog 1,
hippopotamus 1, horn 1, kangaroo 1,
kiwi 1, Komodo dragon 1, life 1, lynx 1,
mockingbird 1, nutrition 1, offspring 1,
orange 1, pawn 1, pelican 1, penguin
1, predator 1, puppy 1, seal 1, sky 1,
spike 1, steak 1, tiny 1, tortoise 1, truck
1, water 1, wave 1, wolves 1

house 7, small 7, eat 3, hair 3, street 3,
beautiful 2, bull 2, domestic 2, farm
2, home 2, love 2, play 2, river 2,
scare 2, smell 2, sun 2, beach 1, bite
1, blood 1, blue 1, cheese 1,
childhood 1, company 1, country 1,
dragon 1, eel 1, farmer 1, fun 1,
grass 1, heat 1, interesting 1,
invertebrate 1, jellyfish 1, jump 1, leg
1, listen 1, marsupial 1, mum 1,
panda 1, panther 1, red 1, ride 1,
roar 1, see 1, shit 1, shop 1, sing 1, sit
1, sleep 1, squirrel 1, summer 1, tall
1, teeth 1, tropical 1, vegetarian 1,
vertebrate 1, veterinary 1, white 1,
wind 1, world 1

cat 56, dog 56, bird 38, fish 37, lion 29,
tiger 28, elephant 26, horse 26, snake
23, cow 22, crocodile 19, shark 17,
monkey 16, pig 16, dolphin 14, pet
14, mouse 13, giraffe 11, rabbit 11,
food 10, big 9, frog 9, spider 9, bear 8,
insect 8, bat 7, chicken 7, mountain 7,
snail 7, whale 7, zoo 7, fly 6, forest 6,
nature 6, rat 6, wolf 6, ant 5, bee 5,
donkey 5, egg 5, hamster 5, jungle 5,
run 5, sheep 5, turtle 5, fox 4, meat 4,
tree 4, butterfly 3, dangerous 3, green
3, little 3, ostrich 3, sea 3, walk 3, wild
3, black 2, bug 2, desert 2, feed 2,
freedom 2, friend 2, friendly 2, human
2, hunt 2, lovebird 2, milk 2, ocean 2,
plant 2, responsibility 2, rhinoceros 2,
seahorse 2, tail 2

Note: the numbers indicate the tokens or repetitions of the word.
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same interlocutor speaking in Spanish and completed the task in similar formal contexts
in the data gathering procedure.

According to RQ1 (i.e. are there any quantitative difference in the vocabulary output of
two groups of 12th grade learners of EFL as L2 and L3 regarding the number of words
retrieved?), in line with previous research comparing bilingual vs monolingual semantic
fluency (e.g. Luo et al., 2010), no statistically significant differences were observed con-
cerning the number of words produced. However, in accordance with RQ2 (i.e. are
there any quantitative and qualitative differences in the lexical organisation and pro-
duction strategies, such as clustering and switching, local and global semantic relatedness
measures as well as category relevance between both groups?), we found that the L2
group excelled the L3 group in chain size, cluster size, global pairwise relatedness, local
pairwise relatedness and category relevance. Broadly speaking, the difference in the
chain/cluster size did not seem to have any significant effect on the number of words
they retrieved as no differences were identified regarding word frequency. Yet, based
on local and global relatedness, the findings provide useful evidence of different patterns
of lexical organisation in each group. Along these lines, the L2 retrieval was more locally

Table 7. First 10 keywords in L2 production.
Words

1. Parrot
2. Zebra
3. Monkey
4. Octopus
5. Eagle
6. Frog
7. Spider
8. Lizard
9. Duck

10. Carnivore

Table 8. First 10 keywords in L3 production.
Words

1. House
2. Small
3. Big
4. Street
5. Hair
6. Eat
7. Beautiful
8. Home
9. Farm

10. Love

Table 9. Use of cognate and non-cognate words.
L2 L3

L1 30.30% 15.78%
L2 6.77%
L1 & L2 0.75%
Non-cognate words 69.70% 76.70%
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and globally related (i.e. the relatedness was higher for adjacent word pairs and total pro-
duction), and it was more connected to the category animals. In addition, a closer exam-
ination of the local pairwise relatedness variable revealed a more gradual or steady
decreasing pattern in the L2 group versus a stabilisation in the L3 group.

Concerning RQ3 (i.e. are there any qualitative differences in the vocabulary production
of the two groups in terms of word class, presence of cognates and identification of key-
words?), some differences were spotted. Both groups concurred in producing more nouns
(mainly hyponyms related to types of animals), a typical result in this category (e.g.
Jiménez Catalán & Dewaele, 2017). However, while the L3 production contained idiosyn-
cratic responses with more adjectives and verbs that referred to learners’ family life and
episodic memories, reflecting direct experience with the world, the words in the L2 group
seemed to be standard or traditional within the category animals (e.g. parrot, zebra,
monkey, octopus), and pointed to the school materials as the main source of their pro-
duction. These differences cannot be fully attributed to the different contexts or experi-
ence of both groups. Their high schools were located in nearby small cities surrounded
by small villages in which pets and farm animals are habitual. Likewise, the input in
English was contained in similar standard teaching materials. Given two rather similar
groups of participants, and according to previous findings, we might gather that the pres-
ence of an additional language in the L3 group might be somehow contributing to these
results. This is further discussed in terms of possible intermingle aspects such as the type
of task and word selection.

The level of formality and type of task have been proved to constrain the amount of
language transfer during language production in formal settings since the speaker is
required to apply a high level of control and attention (Dewaele, 1998; Grosjean, 2001).
In our study, the time-controlled nature and written mode of the verbal fluency task
might have been hampering to some extent explicit cross-linguistic lexical influence, as
the participants in both groups could only produce English words. On the other hand,
the high cohesion of the animals category might be restricting the most retrieved
lexical items to types of animals. And, although some English animal words are cognates
in both Spanish and Basque (e.g. elefante (Sp.), elefantea (B.), elephant (En.)), most of them
are cognates in Spanish exclusively. Hence, it seems logical that the L3 group uses more
cognates from L1 (Spanish) than from L2 (Basque). Then, the findings of our study cannot
help discerning which language (L1 or L2) is the source for the different lexical patterns
identified in the L3 group with respect to the L2 group. More specifically, neither a typo-
logical factor (i.e. due to their Indo-European origin, Spanish and English are closer than
Basque and English) (Cenoz, 2013) nor an L2 status factor (Williams & Hammarberg, 1998)
can be concluded to be the cause for the findings. Yet, the lack of explicit signs for cross-
language lexical influence or the retrieval of a smaller number of cognates by the L3 par-
ticipants do not fully invalidate the argument that the L2 might be somehow affecting the
lexical retrieval of words in the L3 group.

The differences found in our study might indicate cross-linguistic consultation before
word selection. This rests on above mentioned findings from research on bi- and multi-
lingualism and on various models of bi- and multilingual lexical representation. Lexical
selection involves the deliberate or automatic consultation (Williams & Hammarberg,
1998) or activation (Poulisse & Bongaerts, 1994) of different languages. For some partici-
pants, third language interference seems to be difficult to control (Herwig, 2001). As we
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have explained above, in Dijkstra’s (2003) model, a formmight be triggering all the similar
forms available in any of the languages known to the subject under a certain proficiency
level. In our case, the English stimulus word animals is not directly operating on the
Basque or Spanish networks, but these might be triggered as a consequence of a delib-
erate or automatic activation of equivalent English forms via previous activation of con-
ceptual knowledge (Poulisse & Bongaerts, 1994), and also of an activation of
semantically related words spread through the activated network in English. Thus, for
example, the conceptual information for bird activates not only its Spanish equivalent
pájaro and its Basque equivalent txori, but also an array of semantic neighbours in
each of the three languages. This process would enable different access routes in any
of the languages of the individual, which would either lead to the direct selection of a can-
didate from the L3 if the route taken is solely the L3, or to the selection of a candidate
translated from L1/L2 to the target L3 if the route accessed was in L1 or L2. As language
proficiency increases, lexical representation changes from a more to less dependent
relationship, as shown in previous languages (Kroll & De Groot, 1997), and the translation
route can be gradually being substituted by the direct L3 route. Given the low intermedi-
ate level of English (A2-B1) of the participants of this study, this could be the case of our L3
group. On the other hand, the L2 participants could also make use of both the direct or
the translation route implying English and Spanish, yet their lexical selection process
might be faster than in the L3 group as information from only two languages would
be activated. In any case, it seems that the extra information added by a third language
could be somehow affecting the typical spontaneous behaviour required in a verbal
fluency task, in which the participants must retrieve the first words that come to their
mind straight away and in controlled time. Moreover, in many cases, perceived linguistic
similarity leads to strong associative connections (e.g. cognates, automatically triggered
as activation cascades through the system (Herwig, 2001)). Similarly, this last idea
would help explain that, in generating a word, even if no transfer cases are produced
in the present study, the fact that an important number of candidates for the animals cat-
egory are cognates across the languages would be contributing to trigger the activation
of networks in these languages, and therefore, would be increasing the subject’s difficulty
in lexical selection.

In the interpretation of these findings, another factor might be playing some role. We
must bear in mind that the word2vec model trained for this study is a monolingual dis-
tributional semantic model that can only determine a relatedness score for English
word pairs as it is exclusively based on a corpus of English words. This fact might also
have contributed to the lower semantic relatedness in the L3 group’s retrieval. Conceptual
representations are language-dependent, languages segment the semantic space differ-
ently and, therefore, they differ in the semantic distance of their words (e.g. Cooper, 2008).
In our results, in the L3 group the word house was retrieved 7 times vs. 0 times in the L2
group, and the wordmountain was produced 5 times in the L3 group vs. 2 times in the L2
group. The semantic distance between these two words in Basque might well be closer
than in English since the landscape of Navarre, the location of the L3 participants, is
full of mountains where big detached single-family houses are usual. This is one of the
few differences between the settings of the groups of this study. This finding might be
consistent with the idea that some cross-linguistic consultation or activation of Basque
could have taken place in the L3 group’s retrieval of English words, which, our English-
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based computational model, unable to account for this idiosyncratic variation in Basque,
identified as less related compared to English. Moreover, in parallel or independently of
this possible effect of the use of an English corpus as the reference for the distributional
semantic analysis, the L3 group might have actually struggled to follow a more predict-
able pattern in the selection of more related words out of a larger set of candidates avail-
able than the L2 group.

Conclusion

This study set out to compare the lexical organisation and production of English as a
foreign language in two groups of L2 and L3 EFL adolescent learners. Their clustering
and switching behaviour in a semantic fluency task (animals) along with the use of seman-
tic relatedness strategies of lexical organisation and production were analysed through
word2vec, a distributional semantic analysis model, via the VFClust tool. The findings
showed no quantitative differences in the number of words retrieved. However, the L3
group used more varied grammatical categories and cognates and produced more idio-
syncratic responses referred to learners’ family life experiences and episodic memories.
The L2 learners excelled in most semantic relatedness variables and their behaviour
was more homogeneous in the way they locally explored the semantic field. The acti-
vation of the extra language in the L3 group might be the source for these qualitative
and quantitative differences. Further research that controls for vocabulary knowledge
should be undertaken to clarify these findings with a bigger sample of participants. On
the other hand, this study lays the groundwork for future research into incorporating
automatic multilingual models in the analysis of vocabulary learning processes. More
precise knowledge about these processes may contribute to deepen our understanding
of both the difficulties and the strategies adopted in EFL vocabulary learning by learners
with different linguistic profiles.
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