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Abstract: This paper investigates how L2 speakers of English process conven-
tional metaphorical expressions. While much of the literature on L2 processing of
figurative expressions focuses on idioms only, the aim of this paper is to investi-
gate how L2 speakers process conventional metaphorical expressions. The results
of a cross-modal semantic priming task show that conventional metaphors have a
special status in comparison to literal language in the L2 lexicon. The differences in
reaction times show that L2 speakers are aware of the connections between literal
primes and targets, resulting in slower reaction times, while this effect is not found
in the metaphorical condition. This demonstrates that even when metaphorical
language is very conventional, it can cause difficulties for L2 speakers. Further-
more, these results show that conventional metaphorical expressions can pose a
semantic and pragmatic challenge for language learners, thus creating a need for
explicit teaching of metaphorical meanings of polysemous words.

Keywords: conventional metaphorical meaning; figurative language processing;
L2 lexicon; literal meaning

1 Introduction

Much of the research on second language (henceforth, L2) acquisition of figurative
meaning focuses on how L2 speakers acquire idioms (Carrol and Conklin 2014;
Cieślicka 2015; Siyanova-Chanturia et al. 2011). However, it has been previously
shown in the literature (Bort-Mir et al. 2020; Cameron 2003; Holme 2004; Steen
et al. 2010) that the most common type of metaphorical expressions in everyday
speech of L1 speakers are conventional metaphorical expressions, such as invest
effort, where the verb invest is used metaphorically. These expressions are often
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based on polysemy. In the example above, the verb invest has a literal meaning,
namely the activity of using money with the aim of making a profit from it, and a
metaphorical meaning, namely the action of devoting time and energy to a project,
an activity, or a person. The metaphorical meaning is typically so conventional
that it is easy to access and understand for L1 speakers. In some cases, it can be
even more prominent and frequently found in language, compared to the literal
meaning. For instance, themetaphorical use of the verb support, namely the action
of providing help or indicating approval of an idea, an organization or a person, is
arguably more common in language use, compared to the literal meaning of this
verb, namely the specific action of physically holding a roof or a structure, to
prevent it from falling.

Littlemore (2001) and Littlemore et al. (2011) show that in the L2 classroom,
students indeed have difficulties with understanding conventional metaphorical
expressions, evenwhen they are quite transparent, such as the funds are drying up.
These results, based on comprehension during experimental sessions held in
classroom settings, suggest that conventional and frequently encountered meta-
phoric expressions that in some cases might even appear with similar construc-
tions in the L1 of the language learners, nevertheless require additional effort when
they are processed by L2 speakers. While this data serves as a good indicator of
potential differences between comprehension of literal andmetaphorical meaning
in L2, it does not provide a full picture of the phenomenon because it is based on
indirect measurements of metaphor processing (based on students’ perceptions of
experienced difficulty), rather than direct measurement. To the best of our
knowledge, Mashal et al. (2015) and Jankowiak et al. (2017) are the only two
empirical studies that have tested L2 processing of conventional metaphorical
expressions such as invest effort, or cover a story using direct measurements.

The current paper investigates whether the processing of conventional
metaphorical expressions in comparison to their literal counterparts differs be-
tween L1 and L2 speakers. Our previous research (Werkmann Horvat et al. 2021)
shows that with respect to meaning dominance, conventional metaphorical ex-
pressions do not pose any processing difficulties for L1 speakers by comparison
with literal expressions. In this paper, we explore how L2 speakers process literal
and conventional metaphorical expressions, and how their processing compares
to the processing by L1 speakers. The results of our investigation will shed light
on the structure of the L2 lexicon and, more specifically, on the status of con-
ventional figurative meaning. This type of figurative meaning is the most
frequently encountered type of figurative expressions and it can therefore pose
significant semantic and pragmatic difficulties in everyday use of language for L2
speakers.
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2 Theoretical background

2.1 Processing literal and figurative meaning in L1 and L2

The debate on the processing differences of literal versus figurative meaning in L1
speakers has initially generated two opposing views. The indirect access model
suggests that L1 speakers access the literal meaning first and only then process the
figurative meaning (Clark and Lucy 1975; Grice 1975; Searle 1979). This model
assumes the primacy of the literal meaning and predicts that the processing of
metaphorical meanings involves cognitive costs. Conversely, Gibbs (1984), Gildea
and Glucksberg (1983), Harris (1976) and others suggest that figurative language
processing in L1 speakers can be effortless and easy. The direct access model
assumes that the same cognitive mechanisms are used to process figurative and
literalmeanings: if the context supports it, figurative language can be processed as
quickly as literal language (Gildea and Glucksberg 1983).

Later accounts have offered further theories, notably the Graded Salience
Hypothesis (Giora 1997) and the Career of Metaphor Theory (Bowdle and Gentner
2005). Giora proposes that the difference between literal and metaphorical
meaning is strongly connected to the meaning’s salience, rather than being a
question of metaphoricity. In her view, the salient meaning is processed first,
independently of its metaphoricity. The salience of a wordmeaning, in her view, is
associated with four factors, namely: frequency of use, prototypicality, familiarity,
and conventionality.

The Career ofMetaphor Theory (Bowdle andGentner 2005) is based on the idea
that as new meanings enter the lexicon, they tend to become increasingly con-
ventional with repeated use. Bowdle andGentner propose that the first appearance
of an A is B metaphor (e.g. an obsession is a tumour) establishes the similarity
between the two concepts. As the metaphor is used more frequently, the relation
between the topic and vehicle term becomesmore salient. With use, this relation is
extended to other topics in different contexts (e.g. a doubt is a tumour, a grudge is a
tumour) and the new meaning becomes conventional. The differences in conven-
tionality are assumed to affect processing: the more conventional metaphorical
expressions become, the more their meaning is likely to be interpreted by cate-
gorization rather than comparison, and they consequently become easier to
process.

Our previous research (WerkmannHorvat et al. 2021) contributes to the current
discussions on L1 processing of figurative meaning from a methodological and
empirical perspective. Our findings suggest that L1 speakers process literal and
conventionalmetaphoricalmeaningswith the same ease. This result supports both
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the Graded Salience Hypothesis and the Career of Metaphor Theory. In discussing
our findings, we emphasized the importance of using a uniform and balanced set
of stimuli in which the contextual dominance of the literal and metaphorical
meaning is controlled, in addition to the traditional lexicalmeasures. The studywe
report on here uses the same methodology and stimuli as the L1 study.

Conversely, while the literature on L1 figurative language processing has not
yet reached a consensus on whether metaphorical meaning has a special status in
the L1 lexicon, most research agrees that figurative meanings of all types are
processed effortfully by L2 speakers. However, when discussing figurative lan-
guage comprehension in L2 speakers, most studies discuss idiom learning and
comprehension (Carrol and Conklin 2014; Cieślicka 2015; Siyanova-Chanturia et al.
2011) and a strong consensus appears to be emerging that idiom comprehension
poses substantial difficulties for language learners. This is largely due to the non-
compositional nature of idioms and the possible interferences from L1 (Carrol and
Conklin 2014).

The focus on idioms in the literature investigating figurative language in L2
learners is evidenced in the Common European Framework of Reference for Lan-
guages (Council of Europe 2001) as well. Nacey (2013) points out that for CEFR,
metaphor is part of lexical competence, but with a focus on one particular kind of
metaphor, namely phrasal idioms or frozen metaphors that are often opaque in
meaning, such as to kick the bucket, a long shot, hell to leather (Council of Europe
2001: 111). However, it is important to remember that, as Nacey (2013: 46) puts it,
“while most metaphors are not idioms (e.g. ‘she saved some time’), many idioms
aremetaphorical (e.g. ‘to skate on thin ice’)” andmetaphorical expressions that are
not strictly idiomatic have also been proven to be challenging for L2 speakers.

A few notable studies focus on conventional metaphorical expressions in L2.
Littlemore (2001) and Littlemore et al. (2011) show that in classroom settings, L2
speakers oftenmisinterpret conventional metaphorical expressions such asmoney
flows and funds dry up. Since students do not understand certain words that are
used in their metaphorical meaning, this can sometimes lead tomisunderstanding
of themain points of what is being taught. Littlemore’s (2001) study looks at offline
comprehension by eliciting students’ opinions on the difficulty of figurative ex-
pressions. The results indicate that students often misinterpret metaphorical ex-
pressions, which leads to misinterpretation of the speaker’s communicative
intentions. Littlemore et al. (2011) focus on L2 offline comprehension of conven-
tional metaphors produced by the lecturer during academic lectures. The study
found that students had difficulty interpreting 26% of the metaphorical expres-
sions they heard during the lectures, and in many of those cases were not aware
that they were misinterpreting them.
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Other studies also consider indirect measurement (offline processing) of
conventionalised metaphorical expressions. For instance, Kecskés (2001) investi-
gated situation-bound utterances. These are formulaic expressions whose most
salient meaning is usually the figurative one (e.g. to stick around, to go out with
someone). Kecskés shows that both L1 and L2 speakers interpret these statements
quite easily due to their high frequency of occurrence in both L1 and L2 linguistic
input. Nevertheless, when both metaphorical and literal meanings are equally
prominent, L2 speakers prefer the literal interpretation (e.g. the literal meaning of
to go out with someone is to leave a certain contained space with someone). Inter-
estingly, while the provided context helped the L1 speakers to arrive at a correct
interpretation, this was not the case with L2 speakers, who struggled even when
the figurative meaning was the most salient one. Kecskés (2001: 266) suggests that
this might be due to not having “direct access to the most accessible information
since it is not stored or coded in their L1-dominated mental lexicon”.

However, there have not been many studies investigating online cognitive
processing of conventional metaphorical expressions, especially as compared to
the amount of research done on idiomatic expressions. Mashal et al. (2015) ex-
plores the involvement of the two brain hemispheres during the processing of
conventional metaphoric expressions in both L1 (Hebrew) and L2 speakers (L1
English with L2 Hebrew). The authors used the divided visual field technique, an
experimental technique that involves measuring task performance when the
stimuli are presented on the left or right visual hemispheres. Their results show a
left hemisphere advantage for processing of conventional metaphorical expres-
sions in L1, and a right hemisphere advantage for the same kind of stimuli in L2. No
such difference was found in the case of literal expressions. This suggests that for
L2 speakers, conventional metaphorical meanings are less salient than for L1
speakers. The authors claim that in the L2mental lexicon,metaphoricalmeaning is
secondary, i.e. its access follows the preliminary access of the literal meaning.
Similarly, Jankowiak et al. (2017) compare the cognitive processing of metaphor-
ical expressions in L1 (Polish) and in L2 (English with L1 Polish). Their results
suggest that L2 language processing requires effort with both novel (e.g. meta-
phorical meaning that is new, usually based on new or unexpected conceptual
mappings) and conventional metaphoric expressions, and that proficient L2
speakers are less sensitive to levels of conventionality than L1 speakers.

These studies stand as evidence that figurative language processing is difficult
for L2 speakers, especially when structures are idiomatic and semantically non-
transparent, but also in the case of conventional and novel metaphorical expres-
sions. However, it seems that when the figurative meaning is salient and frequent,
L2 speakers can interpret it easily, even though, interestingly, theymight prefer the
literal meaning (Kecskés 2001).
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2.2 The current study

Werkmann Horvat et al. (2021) tested L1 English speakers to investigate potential
differences in processing conventional metaphorical expressions (invest effort) in
comparison to their literal counterparts (invest cash). The results of this study
showed that in L1, there is no observed primacy of the literal meaning in the case of
conventional metaphorical expressions.

The aim of the current study is to investigate the L2 processing of conventional
metaphorical expressions, andhow it compares to L1 processing.We are interested
in exploring the following research questions:
1. How does L2 processing of conventional metaphorical expressions differ from

L1 processing?
2. Is there a primacy of the literal meaning, compared to themetaphorical one, for

L2 speakers?
3. Are there differences in how intermediate-level and advanced-level L2 speakers

process conventional metaphorical expressions?

If no processing differences are observed, then this data would suggest that met-
aphors can be easy to comprehend, even in the case of L2 speakers. On the other
hand, if differences in processing are reported, this would stand as evidence that
metaphorical expressions hold a special status in the L2 lexicon, even when such
expressions have the same frequency and contextual dominance as their literal
counterparts (as is the casewith the stimuli used here fromWerkmannHorvat et al.
2021). Furthermore, any differences between processing literal and metaphorical
expressions observed when the stimulus is balanced regarding the dominance of
literal andmetaphorical meaning could be significant with respect to the difficulty
of L2 acquisition of abstract, figurative items. Likewise, an absence of processing
differences can provide important information about the nature of conventional
metaphors and abstract meanings.

3 Experiment

3.1 Stimuli

The critical stimuli consisted of 48 verbs (targets) and 144 nouns (primes). The
primes were divided into three conditions: first, nouns that prime the literal
meaning of the verb; second, nouns that prime the metaphorical meaning of the
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verb; and third, nouns that are semantically unrelated to the target verb. In total,
the participants saw 48 target words, 16 fillers, and 64 pseudo-words (Rastle et al.
2002). The methodology and stimuli of this study were identical to Werkmann
Horvat et al. (2021).

The stimuli consisted of triplets which included a verb that can have both
literal and figurative meanings, such as cut, e.g., one can ‘cut grass’ (literal) but
one can also ‘cut the budget’ (metaphorical). For examples of stimuli see Table 1
and Supplementary Material. The relationship between the target and the prime
was verb – object.

The triplets were balanced for several different lexical measures. We con-
ducted a single-factor ANOVA (frequency and length) and a t-test (collocation
frequency and association score). There was no significant difference in CELEX
corpus frequency [F(2, 141) = 0.73, p = 0.48], Kučera and Francis corpus frequency
[F(2, 141) = 1.97, p = 0.14], length [F(2, 141) = 2.11, p = 0.12] (Davis 2005), association
score (t = −0.58, p = 0.56) or frequency of the collocation (t = 1.46, p = 0.15)
(Kilgarriff et al. 2014). Once the lists of triplets had been constructed, we normed
the stimuli for naturalness, with L1 English speakers (N = 30) using Qualtrics. A
two-tail paired t-test showed that the difference in norming values between the
literal (M = 6.09) and metaphorical (M = 5.92) phrases was not significant (t = 1.75,
p = 0.09). The difference between literal and unrelated expressions (M = 2.08) was
significant (t = 38.83, p < 0.001), as was the difference between metaphorical and
unrelated (t = 35.42, p < 0.001).1

Table : Examples of stimuli.

Target Literal prime Metaphorical prime Unrelated prime

Break Window Promise Uncle
Possess Wealth Strength Sand
Hurt Ankle Pride Cave
Drop Bomb Price Birth
Cut Grass Budget Beach
Feed Pig Ego Dome
Open Bottle Account Desire
Fight Battle Cancer Mirror
Cover Floor Story Church
Invest Cash Effort Garden

1 For more information about the stimuli and the norming study, see Werkmann Horvat et al.
(2021).
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3.2 Participants

We recruited 54 L2 speakers of English who were L1 Croatian speakers: 27 partic-
ipants with intermediate and 27 participants with advanced level of proficiency in
English. The participants were recruited in Osijek, Croatia, aged 18–40, right-
handed. Their participation was rewarded with a gift card.

The participants filled out a language questionnaire2 and performed an
additional task to determine their language proficiency. The lexical test called
LexTale (Lemhöfer and Broersma 2012) is a quick and reliable vocabulary test to
assess the linguistic knowledge for medium to highly proficient speakers of En-
glish. LexTale is a self-paced visual lexical decision task which takes on average
3.5 min to do and has 60 trials. LexTale scores are good predictors of vocabulary
knowledge and give a good indication of general English proficiency.

LexTale scores of 100–80 are indicators of upper and lower advanced users of
English, 80–60 is considered as upper intermediate, and below 59% is considered
lower intermediate and low. The advanced group had an average score of 89.81
(SD = 6.07), while the intermediate group had an average score of 61.81 (SD = 6.65).
The average age in the intermediate group was 26 (min 18, max 38), and there were
nine male and 18 female participants. Average age of acquisition (AoA) of English
was 7.8 years old, and average daily use of Englishwas 2.2 h a day. The average age
of the advanced group was 25.1 (min 18, max 34), and there were nine male and 18
female participants. Average AoA of English was 6.5 years old, and average daily
use of English was 5.5 h a day. There was not a significant difference between the
AoA of the two groups (t = 2.01, p = 0.16). There was a significant difference in how
many hours the groups spent using English (t = 2.01, p < 0.001).

3.3 Procedure

Weused a cross-modal priming paradigmwith a lexical decision task. Participants
heard an auditory prime (noun), followed by a written target (verb), and had to
decide whether the string of letters showing on the screen was an existing word in
English. The experiment was conducted at the Faculty of Humanities and Social
Sciences in Osijek, Croatia, in a quiet room. The experiment was conducted using
the Presentation® software (Version 18.0, Neurobehavioral Systems, Inc., Berke-
ley, CA, www.neurobs.com), and the visual targets were shown on the screen of a

2 The questionnaire was adapted according to the questionnaire used in Laura Sabourin’s
ERPLing Lab at the University of Ottawa (Sabourin et al. 2016).
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Dell Latitude 7480 laptop. The participants used a Logitech Gamepad F310 joystick
to make their lexical decision.

The experiment lasted about 6 min. Latin Square design was used to create
three lists of 48 targets, so each participant only saw each target in each condition
once. The participants were given the following instructions: As soon as the word
appears on the screen as fast as you can, press YES if this is aword in English, andNO
if this is not a word in English. The participants first heard a beep, 300ms before the
presentation of each prime. The visual target, which was either a verb or a pseu-
doword, followed the prime and was displayed for 300 ms. The participants had
1,500 ms to press YES/NO, and they could press as soon as the word appeared on
the screen, but before the next beepwas heard. For instance, in the literal condition
the participant would hear cash, and see INVEST; in the metaphorical condition,
they would hear effort and see INVEST; and in the unrelated condition, partici-
pants would hear garden and see INVEST (see Figure 1). The participants had to
decide whether the written word (e.g., devour [word] or strear [pseudoword]) was
an existing English word. Participants performed a practice test (2 blocks of 12
trials). The experimental trials consisted of 8 blocks of 16 trials.

The cross-modal priming experiment combined with a lexical decision task
was chosen for its demonstrated reliability in investigating language processing in
both L1 and L2 speakers (see Jiang 2018 for an overview). Moreover, using this
experimental design allowed us to compare the results to our previous study, in
which L1 speakers were tested on a similar task (Werkmann Horvat et al. 2021).

Figure 1: Experimental design.
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3.4 Results

The data were analysed using a linear mixed-effects model with the lme4 (Bates
et al. 2014) R package (R Development Core Team 2011). We fitted two LMEmodels:
the first model only included L2 participants, while the secondmodel included the
L1 data in addition to the L2 data (Werkmann Horvat et al. 2021). In both models,
the fixed effects were Condition and Group with random effects of Participant and
Item. The models included by-participant varying intercepts and by-participant
varying condition slopes, and by-item varying intercepts and by-item varying
group slopes (Winter 2019). Comparisons between conditions were run using the
emmeans and multcompView R packages. No participants were excluded on the
grounds of having made a high percentage of errors, but one participant was
excluded due to a significant mismatch between reported proficiency and the
LexTale result. One target word (seize) was excluded due to a high percentage of
errors (>20%). Incorrect responses were not included in the analysis, and reaction
times outside ±2 standard deviations from the mean were excluded as outliers. 18
reaction times (0.36% of the data) had to be excluded due to a technical error. As a
result, a total of 11.09%of the datawas excluded from the analysis in the combined
model, and 14.74% of the data in the L2 model.

The second statistical model also included the data from a previous study
(Werkmann Horvat et al. 2021). No participants were excluded based on the dif-
ference in the size of the groups since mixed-effects models are traditionally
assumed to perform very well with unbalanced data (Baayen et al. 2008). The raw
data files can be accessed here:

https://osf.io/mksb6/?view_only=024dc3dcd1e546a9b3c2781fe804fc62.
As can be seen fromTable 2, the L2model showedno significantmain effects of

Condition [F(2, 2,113.80) = 1.33, p = 0.26] and Group [F(1, 52.69) = 0.10, p = 0.75].

Table : Summaries of the two LME models of reaction time data.

Sum Sq Mean Sq NumDF DenDF F value Pr(>F)

L + L data Condition , ,  . . .
Group , ,  . . <.
Cond:Group , ,  . . .

L data Condition , ,  ,. . .
Group    . . .
Cond:Group , ,  ,. . .
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There was also no significant interaction between Group and Condition
[F(2, 2,111.37) = 1.70, p = 0.18*]. No additional post-hoc comparisons were run due
to lack of significance.

The second model shows there is a significant main effect of Group
[F(2, 100.07) = 15.60, p < 0.0001*] and a marginally significant interaction
between Group and Condition [F(4, 177.04) = 2.53, p = 0.04*] with R2 = 0.55. The
post-hoc comparisons (Table 3) revealed that the L1 group is significantly
different from the intermediate group (z = 4.45, p < 0.0001*) and advanced
group (z = 4.77, p < 0.0001*); however, the difference between the latter two
groups is not significant (z = 0.30, p = 0.76). With respect to the interaction of
Group and Condition, for the L1 speakers the literal (z = −2.70, p = 0.007*) and
metaphorical (z = −2.77, p = 0.006*) conditions are significantly different from
the unrelated condition, but not from one another. This is in line with the initial
L1 study (Werkmann Horvat et al. 2021). In the advanced group, there is a
significant difference between the literal and the unrelated condition (z = 2.19,
p = 0.03*). There are no significant differences between the conditions in the
intermediate group.

Error rates were analysed using a generalized linear model with a binomial
distribution for both sets of data. The analysis (Table 4) showed no effect of
Condition in the combined model (p = 0.67) nor in the L2 model (p = 0.64).

Table : Least square means of reaction times for main effect of group and the interaction
condition:group (combined model).

LSMeans SE Significantly diff levelsa

Group LSpeaker  . a
Advanced  . b
Intermediate  . b

Cond:Group lit: Lspeaker  . a
met: Lspeaker  . a
unr: Lspeaker  . b
lit: Advanced  . c
met: Advanced  . c d
unr: Advanced  . d
lit: Intermediate  . c d
met: Intermediate  . c d
unr: Intermediate  . c d

aConfidence level: ., significance level: alpha = ..
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4 General discussion

4.1 The status of metaphorical meaning in the L2 mental
lexicon

This study used a cross-modal semantic priming paradigm combinedwith a lexical
decision task to test the processing of figurative language in L2 speakers of English
and showed different processing patterns for L2 speakers in comparison to the L1
speakers (WerkmannHorvat et al. 2021), who process both literal and conventional
metaphorical meaning with ease.

Our main research question was concerned with L2 patterns of processing but
also with how they compare to L1 speakers’ processing of conventional meta-
phorical meaning. While we acknowledge that cognitive mechanisms involved in
L1 versus L2 processing are different, it was our aim to gain insight into how these
patterns of processing differ in the case of conventional metaphoric expressions in
these two groups.

To answer our research questions, we performed two different analyses, one
including only the L2 data, and the other including the comparison between the L1
and the L2 data.While themain effect of the Conditionwas not significant in any of
the models, as expected, the main effect of Group reached significance when L1 is
compared to the two L2 groups. This comes as no surprise, since L1 speakers are
expected to perform faster in most types of reaction time tasks. The combined
model showed a marginally significant interaction, while this interaction was not
significant in the L2 model. We acknowledge that this effect is marginal in the
combined model and not significant in the L2 group. Nevertheless, the direction
and tendencies in reaction times follow the same pattern which will be considered
in data interpretation.

Table : GLM of error data for L + L data and L data.

Estimate Std. error z value

L + L data (Intercept) . . .
Conditionmet −. . −.
Conditionunr . . .

L data (Intercept) . . .
Conditionmet . . .
Conditionunr . . .
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In the intermediate proficiency group, we found no significant differences
between the three conditions, with very similar reaction times. This suggests that
speakers of this level of proficiency are not proficient enough to be sensitive to
subtle semantic cues that can produce a priming effect. While our previous study
with L1 speakers showed that these cues, based onwords that often occur together
in verb + object constructions, are strong enough for the selected primes to prime
both literal and metaphorical targets, it seems that these are not as strongly con-
nected in the L2 lexicon of an intermediate proficiency English speaker. This is in
line with studies such as Faust et al. (2012) and Midgley et al. (2009). Faust et al.
(2012) show that coarse semantic coding (i.e. the diffused activation of broad
semantic fields) is significantly weaker in L2 in comparison to L1. In relation to the
activation of broad associations within the right brain hemisphere (RH), they
suggest that “the unique role of the RH in activating andmaintaining a larger range
of word meaning and semantic features may be limited to native language, and
does not fully extend to later acquired non-native languages” (Faust et al. 2012:
230). This observation, we argue, may alsomotivate the difficulties experienced by
non-native speakers in processing metaphorical statements, especially in inter-
mediate proficiency speakers.

Midgley et al. (2009), on the other hand, show that lexical and semantic
association linksmight beweaker in non-advanced language learners, while these
links seem to strengthen with increased competence in the L2. This is also in line
with our results: while we find no differences across conditions for intermediate
speakers, we report a marginally significant difference between the literal and
unrelated condition for advanced L2 speakers in the combined model.

In the case of the advanced proficiency group, our results show no significant
differences between the metaphorical and unrelated condition or between the
literal and metaphorical condition, but there is a marginally significant difference
between the literal and the unrelated condition in the combined model. A signif-
icant difference between the literal and the unrelated condition is seen in L1
speakers as well, but the pattern is different: while for native speakers the literal
condition is faster than the unrelated one (due to the priming effect), for language
learners it is the opposite: the literal condition is slower than the unrelated one.We
interpret this as a negative priming effect (Frings et al. 2015; Shao and Meyer 2017;
Tipper 2001), where the literal prime causes an interference effect that slows down
the performance. These results raise several interesting points about L2 language
processing in general, and about the processing of figurative language.

First, these findings can be taken as showing that even advanced L2 speakers
process language differently to native speakers. While L1 processing tends to be
automatic and effortless (as suggested by previous literature, by means of se-
mantic categorization), it seems that L2 processing involves a heightened level of
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linguistic awareness and constant monitoring, resulting in, arguably, a compre-
hension strategy based on comparison rather than on categorization. A variety of
studies on language awareness seem to confirm this idea. For example, Schmidt
(1993) points out that an essential requirement for linguistic input to become actual
linguistic intake in L2 learning is the process of explicit, conscious “noticing”. This
is also a crucial idea in the distinction between processing by categorization,
without accessing the literal meaning (or metaphor source) and processing by
comparison, which requires the activation of the literal meaning, or metaphor
source. Hawkins (1999) similarly emphasizes the role of language awareness in L2
learning, but also highlights differences in acquiring the L1 versus the L2. He points
out that some of the mechanisms traditionally assumed to be present in L1
learning, such as an innate ability to acquire language, might not be available or
might have a different role in L2 acquisition. This might be connected to the fact
that by the time learners start learning their L2, they can already rely on their L1
knowledge. This awareness, we argue, might partially explain why L2 processing
in our study differs from L1 processing. While L1 speakers might not consciously
notice the relations between the primes and the targets, and therefore the effect of
the primes is facilitating, the L2 speakers in our study appeared to use distinctive
strategies for processing the primes and targets. The conscious awareness of a
semantic link between the prime and the target may slow down the linguistic
processing of these items, because L2 processing is based on “noticing” linguistic
peculiarities. L2 speakers – especially advanced ones – may have developed a
cognitive strategy that prompts them to notice semantic connections between
different words more consciously than is the case for L1 speakers, and in this
context the strategy interfered with the speed of the lexical decision, making them
slower in the literal condition in comparison to the unrelated condition.
Conversely, in the unrelated condition they do not notice any connection between
the prime and the target, and therefore there is no interference.

With respect to the implications of our results for theories of L2 figurative
language processing, we report a non-significant difference between the pro-
cessing of the metaphorical and the unrelated condition, as well as for the pro-
cessing of the literal and the metaphorical condition. The metaphorical condition
appears to fall in between the literal condition, in which L2 speakers detected a
semantic link between prime and target that slowed down their performance, and
the unrelated condition, in which no link was detected and the performance was
therefore faster than in the literal condition. If interference is what causes the
difference in processing between the literal and the unrelated condition, then the
reason why there would be no difference between the metaphorical and the un-
related condition should be a lack of interference: L2 speakers may not notice (yet)
that there is a semantic relation between the prime and the target when this
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relation constructs a metaphorical meaning. In this sense, conventional meta-
phorical expressions such as invest effort semantically seem to remain somewhere
in between the recognized meaningfulness of invest cash, and the uninteresting
meaninglessness of invest garden. We suggest that if language awareness can be
assumed to be the principle that explains the interference effect observed for the
literal condition, then our data shows a trend inwhich language awareness plays a
role in processing metaphorical meanings, but this strategy remains underdevel-
oped in metaphorical meanings since they are processed similarly to unrelated
word pairs.

In this respect, the metaphorical meaning has a different, special status in the
L2 mental lexicon compared to the literal meaning. The special status of the
metaphorical meaning can be partially associated with the special status of ab-
stract meanings in general. Schwanenflugel et al. (1988) show that abstract con-
cepts and concrete concepts differ in the strength of association, range andnumber
of contexts they are associated with. While concrete concepts form strong con-
nections to a limited number of contexts, abstract concepts form weaker connec-
tions with a wider range of contexts. In other words, the ties between abstract
concepts and their possible contexts are looser than those of concrete concepts,
whichmakes themmore effortful to process. This strength in semantic connections
of concrete concepts could also explain, at least partially, why the relationships
between literal primes and targets seem to be more ‘noticeable’ than the ones
between metaphorical primes and targets, even when their contextual salience
does not differ. Interestingly, native speakers do not seem to be so sensitive to the
weakness of this connection, since it seems that both literal and metaphorical
primes facilitate the lexical decision in the sameway. This is not the case with non-
native speakers: while the connection between the literal prime and the target is
strong, the connection between the metaphorical prime and the target is weaker,
and therefore causes no interference, similarly to the unrelated condition. This is
again in line with Faust et al. (2012) and Midgley et al. (2009). On a general level,
these studies confirm that semantic links seem to be weaker for L2 speakers. In our
intermediate proficiency group, these links are weak for all conditions. However,
asMidgley et al. point out, it seems that semantic links strengthenwith proficiency,
which is also attested in our advanced proficiency group. However, this is only the
case with literal meaning, which once again speaks in favour of the secondary
nature of metaphorical links in the L2 lexicon.

With regards to the metaphor processing accounts, while the L1 results sup-
port the Graded Salience Model (Giora 1997) and are also in line with the Career of
Metaphor Theory (Bowdle and Gentner 2005) (see Werkmann Horvat et al. (2021)
for details), the L2 results are not as straightforward when it comes to the role
which salience and conventionality play in figurative language processing in L2. In
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other words, it is difficult to interpret these results with respect to the theoretical
accounts based on L1 data, mainly because of different behavioural patterns of
these two groups. While in the case of the L1 group salient, conventional expres-
sions are easy to access, it seems that in the case of L2 speakers other factors might
be at play too, for instance the abstractness of metaphorical meaning.

However, our task did not provide much prior context, which is an important
factor in theGraded Salience Theory. On the onehand, a possible hypothesis is that
more context could help to establish stronger salience of metaphorical meaning
and therefore ease processing for L2 speakers. On the other hand, previous
research has shown (Kecskés 2001) that evenwhen they are providedwith context,
L2 speakers tend to prefer literal meaning over conventionalized figurative
meanings.

To sum up, these findings support the idea that the status of conventional
metaphorical meaning differs in the L1 and L2mental lexicon. In the case of salient
metaphorical conventional meanings, L1 speakers process both the literal and
metaphorical meaning in the same way, i.e. directly and effortlessly. In the case of
L2 speakers, literal andmetaphorical semantic links seem to differ in terms of their
strength, suggesting that the metaphorical meaning has a special status in the L2
lexicon, and that the literal meaning holds a strong primary status.

4.2 Application of results

The results of this study suggest that it is likely to be more difficult to create word
associations that construct metaphorical meanings for L2 speakers than for L1
speakers during vocabulary acquisition, due to the special status of metaphorical
meaning. It has been previously shown in the literature that the word connections
formed by L2 speakers differ from those formed by L1 speakers. For instance, while
one sense of a word can prime another sense of a polysemous word in L1 speakers,
this does not happen in advanced L2 speakers, showing that the connections in the
L2 lexicon are different from those in the L1 lexicon (Crossley and Skalicky 2017).

This is relevant for vocabulary acquisition, since it highlights the importance
of teaching both literal and metaphorical meanings of polysemous words
(e.g., invest cash vs. invest effort). Research has shown that teaching of lexis tends
to focus significantly more strongly on literal meanings of such words since these
are taken to be core meanings, whereas figurative meanings of such words can
often be treated as peripheral or as not connected to the literal meaning (Makni
2014; Veliz 2018). Other researchers confirm this tendency, referring to polysemous
words as problematic for learners (Csabi 2004; Thornbury 2002; Tyler and Evans
2004). Our study confirms the importance of addressing this tendency identified in
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the classroom: even when a metaphorical meaning is as frequent as a literal
meaning, and when the latter is not dominant in a certain context, metaphorical
meanings have a different status in the L2 lexicon, compared to their status in the
L1 lexicon. Owing to their abstractness (e.g., effort, instead of cash), and the fact
that they therefore appear to L2 learners as secondary, more practice may be
required to establish an appropriately strong connection.

Finally, the results of this study shed light on the variance in use of figurative
language found in different levels of proficiency among learners. Littlemore et al.
(2013) show that the number of figurative expressions L2 learners use increases
with proficiency and thatmetaphor use has different functions at different levels of
proficiency. One of the findings of the study by Littlemore et al. (2013) was that the
use of open-class metaphors increases from level B2 onwards, while metaphor
clusters appear at levels B1 and B2. In accordance with this, our study shows
differences between semantic links in the L2 lexicon, and our online processing
data shows that even in advanced L2 speakers, the status of conventional meta-
phorical meaning in the L2 mental lexicon differs from that of the literal meaning.

5 Conclusion

This study contributes to discussions about processing figurative language in non-
native speakers of English. The results show that in the L2 lexicon, conventional
metaphors have a special status in comparison to literal language. This is evident
from the differences in reaction times: while advanced L2 speakers are aware of the
connection between the literal prime and the target, which causes priming in-
terferences and slower reaction times,metaphorical semantic ties are not as strong
as they are for native speakers. This supports the view that figurative language has
a special status in the L2 lexicon, even with respect to polysemous items in which
the figurative meaning is very conventional. Moreover, it indicates that the se-
mantic ties in an L2 lexicon differ in the case of literal verbs and their objects, and
metaphorical verbs and their objects, even when their frequency and contextual
saliency are the same. We take this as evidence of differences between the literal
and metaphorical meanings in L2 language processing. These results also carry
important implications for L2 learning and teaching. They show the need for
explicit teaching of metaphorical meanings of words that are extensions of literal
meanings since the evidence suggests that they are acquired in a more effortful
way and can present a semantic and pragmatic challenge for L2 speakers.
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