ﬁ' Russian Journal of Linguistics 2023 Vol. 27 No. 2 297-315
ISSN 2687-0088 (print), ISSN 2686-8024 (online) http://journals.rudn.ru/linguistics

https://doi.org/10.22363/2687-0088-30055
EDN: LNFJCF
Research article / Hayunas ctaTba

Mapping models in novel metaphors
and their effect on gaze behavior and default interpretations
in native and target languages

Maria I. KIOSE 2'D<

Moscow State Linguistic University, Institute of Linguistics RAS, Moscow, Russia
D<dmaria_kiose@mail.ru

Abstract

In the study, we address the problem of existing differences in reading and understanding novel
metaphors in the text fragments in native and target languages (L1 and L2), with these differences
potentially attributed to both the specifics of forming analogies in native and target languages, and
the mapping characteristics of metaphors. The study identifies the contingency effects of several
primary metaphors onto the gaze behavior and default interpretation of textual novel metaphors in
L1 (Russian) and L2 (English). To proceed, we use the text fragments in L1 and L2 containing novel
metaphors appearing in more and less focal syntactic positions in a two-stage oculographic
experiment. We obtain the participants’ gaze metrics values and the participants’ responses
specifying the target domains of the novel metaphors, which further allows us to disclose the
contingencies. Methodologically, the study is grounded in the metaphor processing theories
developed in cognitive psychology, which explore the structure of analogical reasoning and
associative fluency as manifesting potentially different effects in L1 and L2. To validate it, we also
address the cognitive linguistic theories which provide the framework for identifying the primary
metaphor models (here the models PATIENT (OBJECT) IS AGENT, PARTS ARE WHOLE,
CONCRETE IS ABSTRACT) and for testing their effect onto information construal.
We hypothesize that reading and understanding metaphors will proceed differently in L1 and L2,
which is attributed to associative fluency in metaphor mapping in native and target languages.
The experiment results do not show the differences in understanding the mapping model
PATIENT (OBJECT) IS AGENT in L1 and L2, whereas these differences appear in understanding
the models PARTS ARE WHOLE and CONCRETE IS ABSTRACT with higher default interpre-
tation index in L1. The model PATIENT (OBJECT) IS AGENT is also found to stimulate higher
gaze costs. The results suffice to claim that there are differences in the cognitive costs produced by
primary metaphor models, which allows us to range and specify their role in information construal
in L1 and L2.
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AHHOTAIHSA

B uccnenoBannu pemaercs npodiieMa YCTaHOBJICHUS PAa3iIMYMid B BOCIIPUATHH M PACIO3HABAHUH
OKKa3MOHAJIbHBIX MeTa(op B TEKCTE HA POJTHOM U HHOCTPAHHOM sI3bIKaX, 00YCIIOBJICHHBIX KaK 0CO-
OEHHOCTSMH aCCOIMATHBHOIO MBIIIJICHUS YUTATEIeH, TaK M XapaKTepUCTHKaMH caMHX MeTadop.
Ienpto HacTOsIIEH pabOTHI SIBISIETCS ONpE/IeNIeHUE BIMSHUS psfa 6a30BBIX MeTa(hOopHIECKUX MO-
JieTiel Ha TJIa30BUTaTeIbHOE TIOBEJICHNE U PACTIO3HABAHUE TEKCTOBBIX OKKa3HOHAIBHBIX MeTa(op
B POHOM (PYCCKOM) ¥ MHOCTPAaHHOM (aHTIIMICKOM) S3bIKax. B kauecTBe MaTepHraia NCCIIeOBAHIS
UCTIONB3YIOTCS ()PAarMEHTHI XYA0KECTBEHHBIX TEKCTOB, COACPKAIINE OKKa3HOHAIBHBIE MEeTa(opsI
B Pa3HBIX CHHTAKCUYECKUX MO3UIMAX; TAK)KE MaTEPHUAIOM BBICTYIAIOT XapaKTEPUCTUKHU T1a30/[BU-
raTeJIbHOTO MOBEJICHHUS UNTATEIIeH U OTBEThI YMTaTes e, QUKCUPYIOIIHE pacio3HaBaHue cep-iie-
neit meradopbl. MeTo10I0rMUeCKH UCCIICAOBAHNE ONUPAESTCSl Ha MOCTYJIAT O 3HAYMMOCTH KOTHH-
THUBHOTO TIPOIIeCCa YCTAaHOBJICHUs aHayoruil (analogical reasoning) u ero OCHOBHOW XapaKTepH-
CTHKH, CKOPOCTH aCCOI[IATHBHOT'O MBIIIJICHUS, JIsl YTCHUS U Pacrio3HaBaHUs MeTadop Ha POJHOM
Y MHOCTPAHHOM $I3bIKaX, a TAK)Ke Ha MOCTYJIaT O BIMSHUH THIIOB 0a30BBIX MeTaOPUUECKUX MOjIe-
neit (CTATUYECKUI OFBEKT ECTh JIMHAMUYECKUI OFBEKT, YACTHU ECTb LIEJIOE,
ABCTPAKTHOE ECTb KOHKPETHOE) Ha BocnipusiTHe U IIOHUMaHUE COAEPKaHMs NMPOYNTAH-
Horo. ['mmores3a nccne0BaHus 3aKII0YaeTCsl B TOM, YTO BOCIIPUSATHE M Paclo3HaBaHHE MeTadop
OyZeT AEMOHCTPHPOBATh ONPE/ACICHHBIEC Pa3Indusl IPUMEHUTEIBHO K POJHOMY W HHOCTPAHHOMY
SI3BIKY, YTO OOYCIIOBJIEHO CKOPOCTBIO YCTAHOBIICHHS aCCOIMAIMNA. Pe3ysipTaTel NMpOBEAEHHOTO
OKYJOrpah)MuecKoro IKCIEPUMEHTa MTOKA3aIM OTCYTCTBHE Pa3INIMi B yCIIEITHOCTH PaclO3HaBa-
uust mosenn CTATUYECKUI OBBEKT ECTh JUHAMUYECKUIN OBBEKT, B TO Bpems Kak
ycnemHocTh pacnosHaBanuss Mmoxaeneit YACTU ECTb IEJIOE, ABCTPAKTHOE ECTb
KOHKPETHOE BbIie B pogHOM si3bIKe. Takke yCTaHOBJIEHO, YTO MOJEIH CTATUYECKUI
OBBEKT ECTh JUHAMHWYECKHUI OBBEKT crumytupyeT yBeIHUEHHE MPOI0KUTEILHOCTH
IJIa30/IBUraTeNbHBIX peakuuil. IlomydeHHble pe3ynbTaThl CBUJACTEIBCTBYIOT O PaHKUPOBAHHOM
3HAYUMOCTH 0a30BbIX MeTa(OpHUECKUX MOJETICH JUIS BOCHPHUITHS W TIOHUMAHUS, YTO TO3BOJISET
YTOUHHUTH HUX POJb B Tpolieccax KOHCTPYHPOBaHUS MH(OPMALMHM HA POJHOM M MHOCTPAHHOM
SI3BIKAX.

KarwoueBble cioBa: oxxkasuouanvhas memagopa, memagopuueckas Mooenb, pOOHOU A3bIK,
uzyuaemvlil A3vIK, 21a3008UcamenbHoe nogederue, pacnosHasanue
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1. Introduction

One of the central themes in cognitive linguistics has been the notion of meta-
phoric construal and metaphor mapping modeling. In this study, we will explore
the process of novel metaphor interpretation and reading in L1 and L2 as influenced
by the mapping models and the syntactic position of metaphors, more and less focal.
There is sufficient experimental evidence on the effects of the readers’ language
awareness appearing in analogical reasoning and associative fluency which they
produce onto metaphor comprehension and gaze behavior in reading. Meanwhile,
little is known about how different metaphor models modulate these processes. The
studies have revealed significant differences in metaphor processing depending on
the metaphor input domains and their elements, such as agentivity or dynamicity,
abstractness, and singularity; however, they do not pertain to elicit the systemic
effects.

One of the possible solutions to the problem of identifying the differences in
novel metaphor processing is to consider how different metaphor mapping models
affect comprehension and gaze behavior in reading during the oculographic
experiment with incorporated comprehension checks. In this study, we design the
experiment with L1 and L2 participants who have to read and comment on the use
of novel metaphors manifesting several most potentially determinal primary
mapping models. Therefore, we address two frameworks exploring metaphor —
cognitive psychology and cognitive linguistics. To reveal the contrastive status of
different mapping models, we explore the instrumental data on the gaze costs and
multiple test responses provided by the L1 and L2 participants.

The contributions of this study include: (i) developing the procedure of novel
metaphor identification within cognitive linguistic framework; (ii) revealing the
effects of mapping models and metaphor syntactic position onto comprehension
and gaze behavior of novel metaphors in L1 and L2; (iii) identifying the differences
in L1 and L2 comprehension of novel metaphors and gaze behavior as modulated
by analogical reasoning and associative fluency of the participants.

2. Theoretical prerequisites

2.1. Analogical reasoning and associative fluency in L1 and L2
in novel metaphor processing

Metaphor construal which is thinking or speaking of one domain of knowledge
in terms of another domain is pervasive in human cognition and communication. It
redistributes the attention of the speaker in a specific way and redirects the attention
towards certain aspects of the scene or situation by means of metaphoric mapping.
Most commonly, to describe the process of metaphoric mapping, the terms
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‘metaphoric source domain’ and ‘target (base) domain’ are exploited (Lakoff &
Turner 1989, Gentner 2008, Grady 2007). For instance in the model DEATH IS A
REAPER, REAPER manifests the source domain projected onto the target domain
DEATH. Following Lakoff and Turner (1989), the metaphoric models are further
decomposed into elements (the components of the mapping process); in their
example the metaphor DEATH IS A REAPER can be decomposed into a lower-
level mapping PEOPLE ARE PLANTS TO BE HARVESTED, and the metaphor
LIFE IS A JOURNEY can be further decomposed into DIFFICULTIES ARE
OBSTACLES and OBJECTIVES ARE DESTINATIONS.

The novel metaphors which become the object of this study can also be
explored in terms of lower and higher-level mappings. In My wife is a real beauty,
her waist is a genuine hourglass (COCA) we observe the contextual adjustment of
the metaphoric source domain WHOLE (OBJECT) expressed in hourglass
projected or mapped onto the target domain (BODY) PART expressed in waist.
This mapping manifests a higher-level mapping PARTS ARE WHOLE which is
one of the primary metaphors or the metaphors which are basic for conceptualizing
the world.

Until recently, metaphor processing was mostly explored in terms of individual
differences caused by the differences in analogical reasoning in cognitive
psychology. According to Holyoak (1984), analogical reasoning contributes to
contextual processing and involves the observation of partial similarities between
domains so that the characteristics of one of the domains can be used to shed light
on the other. This process can be decomposed into the sub-processes of accessing
the metaphor source domain, followed by performing the mapping between the
source and the target domain, evaluating the match, storing inferences in the target
and extracting the commonalities (Gentner 1983: 234). Importantly, this process is
activated in case we construe novel metaphors; whereas entrenched metaphors are
processed by category selection or category inclusion (Gentner & Bowdler 2008)
which is a less demanding (in terms of cognitive effort required) cognitive task.
According to Schmid (2016) and Langacker (2016), novel metaphors exploit the
models (in their terms, image-schemas) which have not been earlier activated,
therefore, higher efforts to process them are caused by the necessity to activate new
mapping models.

Meanwhile, later studies have addressed the problem of differences in novel
metaphor procession mediated by language proficiency. Experimental studies
report that accessing the metaphor source domain with higher default
interpretations (better recognition) is contingent on higher language proficiency.
For instance, Heredia and Garci (2017) have shown that bilingual speakers activate
metaphoric meanings of language which could be interpreted either literally or
metaphorically faster than the bilinguals with one dominant language. They account
for the differences in encoding and retrieval in bilingual episodic memory which
cause it; still between-language conditions and within-language conditions (as they
term them) employ comparable mechanisms. Apart from the differences in default
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interpretations in bilinguals and monolinguals, the studies also consider the
differences in the speed of metaphor processing; they show that there is a delay in
metaphor processing in L2. These results are often attributed to associative fluency
which is the ability to make a wide range of connections when presented with a
given stimulus (Guilford 1967, Carroll 1993). Since metaphor processing is the
construal of the ‘semic webs’ or the networks of associations surrounding the target
domain, associative fluency affects the speed to construe the mappings. Holyoak &
Stamenkovi¢ (2020) claim that analogical reasoning in metaphor processing is
mediated by the associative fluency of the participants, which means that these two
processes are somehow interrelated. To explain it, the studies (Boers &
Lindstromberg 2012, Siyanova-Chanturia et al. 2011) suggest that in L1
metaphorical meanings are accessed directly without accessing the literal meanings
first, which does not happen in L2. Associative fluency is lower in L2 with L1 being
the dominant language; therefore, metaphor procession will take longer (Pollio &
Smith 1980, Littlemore 2002, Littlemore et al. 2011). Overall, both the differences
in default interpretations and procession time in L1 and L2 are expected, since
interpretations will be mediated by analogical reasoning and associative fluency.

2.2. Language construal and linguistic foregrounding as affecting metaphor
processing in L1 and L2

While the psychology studies confirm that analogical reasoning and
associative fluency both contribute to novel metaphor processing in L1 and L2,
cognitive linguistics studies also claim that different metaphors types like other
construal phenomena reflect the speaker’s or the reader’s conceptualization of the
scene, which may demand higher or lower cognitive effort. For instance,
Kaushanskaya & Rechtzigel (2012) report that the words manifesting lower degree
of abstractness and higher degree of concreteness are better recalled (and
consequently processed). In Ashby et al. (2018) it is shown that there are differences
in metaphor processing which are attributed to the syntactic position of a metaphor,
either syntactically foregrounded or not. Therefore, there may be specific features
of both language construal (here — the referent type) and linguistic foregrounding
(here — syntactic foregrounding of the referent) which will contribute to novel
metaphor processing irrespective of the language proficiency of the speaker
(reader). This also means that irrespective of L1 or L2, several types of metaphors
might be processed with higher or lower cognitive effort.

Linguistic foregrounding has been mostly explored in terms of the salience
(or corpus frequency) effects onto on metaphor processing and comprehension.
According to the Graded Salience and the Defaultness Hypotheses developed in
Giora (2003) and Giora, Givoni & Fein (2015), higher corpus frequency of a
metaphoric lexeme stimulates its better recognition in a new context. Importantly,
it accounts for both entrenched metaphor recognition and for the recognition of
novel metaphors exploiting the lexemes with higher corpus frequency. In Giora’s
view (Giora 2003), metaphoric meanings are more accessible if they are influenced
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by word frequency, familiarity, conventionality, and prototypicality or
stereotypicality. Apart from the corpus frequency which contributes to linguistic
foregrounding of a metaphor in context (as well as linguistic foregrounding of other
lexical units (Laposhina et al. 2022)), the studies also address syntactic
foregrounding as potentially significant for metaphoric mapping processing and
metaphoric meaning elicitation. In Ashby et al. (2018), metaphor processing is
shown as highly dependent on the syntactic position of a metaphor, both novel and
entrenched. However, in our prior study (Kiose 2020) we did not reveal the
straightforward effect of syntactic foregrounding on both novel and entrenched
metaphor processing, which means that both metaphor frequency and syntactic
foregrounding account for it.

Language construal as opposed to linguistic foregrounding is a more
challenging area since it invokes the changes in how a scene or a situation is
construed (perceived and conceived) across a cline of language constructions. We
have already reported the results of an experimental study (Kaushanskaya &
Rechtzigel 2012) validating the prominent role of concreteness and abstractness of
a referent in construal. Additionally, there are studies which specify the effects of
language construal on language processing; most commonly they explore the
effects of agentivity (Altmann et al. 1992, Papafragou et al. 2008, Flecken et al.
2015), degree of detail in referent construal (No€ & O’Regan 2001), dynamicity in
construal shifts (Chen 2014, Chen & Epps 2019, Divjak et al. 2020); however, they
do not pertain to elicit the systemic effects. Still, these construal features manifested
in metaphor mapping domains are seldom experimentally tested in metaphor
processing; the obvious reason for it being that in natural language the mapping
domains of metaphors may foreground several of these features.

However, presumably, if we address the language construal as the promoter of
various cues representing the scene or the situation, we still may investigate the
effect that different cues or language construal elements have on metaphor default
interpretation and processing. The aim of this study is to explore this effect across
several types of alternations: 1) referent agentivity, 2) referent number, 3) referent
abstractness. These three alternations were chosen because they represent a cline
with respect to the extent to which referent accessibility may be scaled and conse-
quently its prominence may be explored in the source and target domains in meta-
phor mapping models. Moreover, each alternation can be used either in the source
or target domain or in both domains of the primary metaphors. These alternations
(although not applicable to metaphor source and target domains) were scaled with
regard to prominence effects in text comprehension in Siewerska (2004). She scales
the referent prominence effects in terms of its agentivity in speaker > addressee >
non-participant, its referent type in high physical salience > low physical salience,
human > animate > non-animate. This accessibility scale was further modulated in
Iriskhanova (2014), where (among other multiple prominence or focusing cues) the
author enlists the referent number and scales singular referents as more prominent
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than two or multiple ones. The accessibility of abstract and concrete referents is
also corpus-verified in Solovyev (2022a).

For instance, in Kozoa-mo 200vl u 20poda noononvs, ccoliku 80liHbL Opocanu
emy Hascmpeuy cCOmHU peOKOCMHO NPEKPACHBIX H00el, U IO MOPe OKPYHCANO €20
u oasano cunvl xcums (A long time ago the years and the towns of hiding from the
war people and the sings of war threw onto him hundreds of wonderfully good peo-
ple, and this sea surrounded him and supported his stamina) (RNC) we observe the
metaphor mapping of a lower level MANY PEOPLE ARE MOVING WATERS.
Its source domain present in the sea denotes the referent of an abstract non-animated
type (sea); whereas its target domain present in people denotes the multiple
referents of an animated type. Importantly, mapping is further elaborated in oxpy-
acano eeo u oasano cunvt xncums (surrounded him and supported his stamina),
where the referent animateness is mapped onto the non-animate sea and stimulates
its agentivity; therefore, the sea now represents the target domain, and the people
represent the source domain. This mapping model relates to a higher-level primary
model PARTS ARE WHOLE. The example allows to claim that identifying the
direction of mapping in a context with metaphor in non-finite sentence position is
a challenging task; for this reason, only the metaphor mapping model will be
considered. In the example above, we will identify it as 1) agentivity — non-
agentivity, 2) multiple referents (parts) — single (whole) referent, 3) concreteness —
abstractness. Therefore, three primary mapping models will be tested as potentially
affecting the comprehension and the gaze behavior, PATIENT (OBJECT) IS
AGENT, PARTS ARE WHOLE, CONCRETE IS ABSTRACT.

Meanwhile, we also observe that the syntactic position of the metaphor sea in
the example given above is not a foregrounded one — it is a subject position which
is followed by a syntactically foregrounded predicate surrounded him and
supported his stamina. It is probable that this allows to redirect the attention
intendedly to the animated “actions” of the sea which are surrounding and
supporting. Considering this observation, we will explore referent agentivity,
referent number, referent type in three types of language construal in metaphor
mapping domains as mediated by syntactic foregrounding with the metaphor in
non-focal subject or object position or focal predicate position. To test the effects
of these alternations on default interpretations and gaze behavior in L1 and L2, we
design an oculographic experiment followed by the participants’ reports in
identifying the target domain of metaphors.

3. This study: Methods and Procedure

In the eye tracking experiment, fourteen participants (age range = 19-28) who
had C1 level of English language proficiency, all native speakers of Russian, had
to read a series of text fragments containing metaphors. The metaphors manifested
the mapping models with the alternations in 1) referent agentivity, 2) referent
number, 3) referent type appearing in non-focal subject or object position or focal
predicate position.
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Each of the fourteen participants was subjected to the sentences in two stimuli,
one with 8 sentences in Russian (L1), the other containing 8 sentences in English
(L2). All the sentences were manually selected from modern fiction (from the
National Corpus of the Russian Language and the Corpus of Contemporary
American English). To identify the novelty of metaphoric model, we applied the
following procedure which modifies MIP VU procedure of metaphor identification
(Steen et al. 2010), since the latter did not aim at specifying novel metaphors:

Step 1. If the noun was used figuratively, we addressed the dictionary to
determine its definitions.

Step 2. If the meaning of the target domain of the lower-level mapping model
was found out within the semantics of noun definitions, even if it was marked as
figurative, we did not consider this word as a novel metaphor and further addressed
only the examples with the metaphors whose target domain meanings were not
registered in the dictionary.

Step 3. If the metaphor did not display the target meaning registered in the
dictionary, we initiated a new corpus search with this noun as a target word and
identified the meanings (here — of its first 100 uses, considering the first use of the
target word on the search page and the first author’s use).

Step 4. If we found out the corpus uses of the noun exploiting the same
meaning in the target domain as in the sentence under consideration, we regarded
the metaphor as entrenched.

Step 5. If the metaphor was entrenched in terms of its dictionary or corpus use,
still there was a clear disanalogy in the mapping model in the text fragment, we
finally considered the metaphor as novel.

As an example, we will consider the fragment 3umnsas dopoea. Posnas, meep-
oas, enaokas: oenviti papgop (Winter road. Even, hard, smooth: white china)
(RNC). In the fragment, the noun ¢apgop is used figuratively, meaning ‘the
smooth white road’. In RLD we find two meanings of the word ¢gapgop: 1) the
clay mass used to make dishes, 2) the dishes made of this mass; therefore, neither
of these two meanings bears reference to the target domain of the lower-level met-
aphor model ROAD IS CHINA. RNC search revealed 1 190 documents and 2 167
samples of its use (on 119 search pages); applying the procedure described above
we identified the reference of ghapgop in the first sample of each page. We did not
reveal any more meanings except the ones given in the dictionary; still, the first
meaning was in several cases extended to identify not dishes but other objects made
of china, for instance a ‘frame’ in Kapmouxa mamepu na ¢apgope cunvro no-
O1éK1a, HO Yepmbl IUYa Xopowo paziudanucs, or ‘teeth’ in Hy ocmasaiimecs! —
noomueHyn xozaun, ceepknys gapgopom (RNC). The lexeme was several times
used metonymically meaning ‘the place where china is produced’ like in Yexonun
— 00UH U3 NepsviX coz0ameniell «acUMayuoHHo20 haphopay, Xy0orcecmeeHHbvlll
pykogooumensv I ocyoapcmeennoco gapgpoposozo 3aseooa 6 Jlenunepade (RNC).
This allows to conclude that the lexeme ghapghop is not used to refer to the domains
ROAD or WAY; therefore, the metaphor mapping of the source domain CHINA
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onto the target domain ROAD is not an entrenched one and the metaphor is novel.
It manifests a higher-level metaphor mapping model CONCRETE IS ABSTRACT.

One more example may serve to demonstrate an entrenched metaphor: On
yMmen yibloamuvcs, U, Koeoa Yyavloancs, mo 3mo Obll aneel, 8Mmupaics 8 0oeepue K
1100sm u nomom ux oomansiéan (He could smile well and when he did it, he was an
angel, he made people trust him and then deceived them). In the fragment, the noun
aneen is also used metaphorically, meaning ‘having mild and meek looks’. This
meaning is the second one in RLD (‘referring to a person as an embodiment of
innocence and mildness’) where it is ascribed as metaphorical. Supposedly, while
being a metaphor (Steen et al. 2010), this metaphor does not seem to be novel.
However, following Step 5, in the fragment we observe the disanalogy between the
source and target domains of the metaphor (Gentner 1983, Fauconnier 2001), since
the man under consideration displays the behavior not appropriate to a person who
is an embodiment of innocence and mildness. Consequently, this metaphor is novel,
it manifests a higher-level metaphor model PATIENT (OBJECT) IS AGENT.

In the experiment, the participants read the text fragments in L1 stimulus and
did the recognition task (a multiple choice consisting of three options), next, they
proceeded with L2 stimulus. The recognition task was to identify the correct
referent in each fragment and to give a default answer aloud. The eye movements
were recorded with SMI Red-x eye tracker working at the sampling rate of 60 Hz.
The data were then analyzed with SMI BeGaze software (version 3.0). Before
recording, a 4-point calibration was performed for each participant, followed by
verification of calibration accuracy — subjects were asked to look at the same points
again. Every participant sat at a distance of 60—80 cm from the camera and was
instructed not to move their head within 10 cm from the initial position.

The data on default interpretation and on gaze behavior (average dwell time,
first fixation duration, and revisits) which are considered as the most reliable
metrics of gaze costs (Rayner 1998, Holmqvist et al. 2011) were then subjected to
contingency tests to identify the correlations between the mapping models AGENT
IS PATIENT (OBJECT), PARTS ARE WHOLE, CONCRETE IS ABSTRACT
and gaze behavior, additionally modulated by the non-focal subject or object
position or focal predicate position of the novel metaphor.

4. Results and Discussion
4.1. Metaphor mapping models

In each stimulus, the first fragment (L1.1 and L2.1) was a filler. In L1 stimulus
L1.1. was U oxazwiganoce, yumo Kaxcooe 0epeso, Kaxcowvlli Kycm U 0axice camvlil
ManeHvKull ysemok umerom ceoe ums u ucmopuio (And it happened so that every
tree, every bush and even the smallest flower had their name and their history)
where no metaphor is included. In L2 stimulus L2.1 did not contain a metaphor
either, in Her face was like a little screwed-up ball of brown paper which became
smaller and smaller. We used the bold type to identify the nominal groups, camwiii
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manenvkui yeemox in L1 and little screwed-up ball of brown paper in L2. In both
cases after reading the sentence, the experiment participants had to choose between
the three options (a multiple-choice task) — for L1.1 they were a) uBerox (flower),
b) yenosek (man), ¢) Het otBeTa (don’t know); for L2.1 they were a) face, b) paper,
c) don’t know. While making their option, the participants were to provide (aloud)
an answer on which option suits better to refer to the nominal group in the bold
type. This first fragment served to tune in the participants to the experiment
procedure.

Each fragment was annotated as 1) manifesting non-focal subject or object
position or focal predicate position, 2) manifesting one or more novel metaphor
mapping models, AGENT IS PATIENT (OBJECT), PARTS ARE WHOLE,
CONCRETE IS ABSTRACT in either of their directions.

In both stimuli the fragments 2, 5, and 6 manifested the use of the nominal
groups appearing in non-focal subject or object position. In L1 these were LL1.2 Ha
Opy2oll cmopoHe NIOWA0U NOABUNOCH MHO20 HOBbIX PA36A30K U ICMAKAOD, U MO
bemonHoe Kobyo epo3uno oxeamums eecv 2opod (On the other side of the square
there appeared a lot of new motorways and overpasses, and this concrete ring
threatened to conquer the whole city), where the nominal group smo 6emonnoe
xoavyo (this concrete ring) is a novel metaphor used for the roads or motorways.
This fragment manifests the mappings PATIENT (OBJECT) (in the motorways) IS
AGENT (the ring going to conquer) and PARTS ARE WHOLE. L1.5 Hogukos
nouten no Hcene3HO00PONCHLIM NYMAM, 00sCh, Ymo dutelon yice yuen. Kak oxa-
3a10Cb, 9MA U2NA MeUana emy cocpedOmodumspCsl Ha MblCAX 0 npedcmosiujem boe
(Novikov was following the railway track frightened that the train had left. As it
was, this needle did not allow him to think of the forthcoming battle), where the
nominal group sma uena (this needle) is a novel metaphor used for the frightening
idea. This fragment manifests the mapping ABSTRACT (in the idea) IS
CONCRETE (the needle). L1.6 Kocoa-mo 200bi u 20poda noononvs, cColiku 80UHb
bpocanu emy Hascmpeyy COmuU peOKOCHHO NPEKPACHbIX JH00ell, U MO Mope OKpY-
arcano ez2o u dasano cunwl xeumo (the translation was provided earlier), where the
nominal group smo mope (this sea) is a metaphor used for the people. This fragment
manifests the three mappings PATIENT (OBJECT) IS AGENT (the sea giving
life), PARTS ARE WHOLE, CONCRETE IS ABSTRACT.

In L2 in L2.2 This was a new emotion, and this intense wave swept over her
and her eyes filled with tears, the nominal group this intense wave refers to a new
emotion. Although the noun wave manifests the corpus uses where it bears
reference to emotions, in all cases it is used as part of nominal phrase like a wave
of happiness or waves of joy or within the elliptical nominal groups like [happiness]
coming in waves; therefore, in these cases it is used metonymically. In L2.2 this
intense wave is not used metonymically, here emotion is shown as resembling a
wave, projecting a mapping model FEELING IS POWER. In this fragment we
observe the mapping PATIENT (OBJECT) IS AGENT (the wave sweeping). In
L2.5 She came from a well-to-do family but never married. And naturally, the
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hunters started gathering at once, the nominal group the hunters is used for a men
eager to marry a girl. In this fragment, there is the mapping PATIENT (OBJECT)
IS AGENT (the men hunting for wives). In L2.6 The water was clear and faintly
blue; and this transparency touched the lip and the throat and the heart, if drunk,
the nominal group this transparency is used metaphorically meaning ‘water’. This
fragment manifests the mappings PATIENT (OBJECT) IS AGENT (the water
touching), and CONCRETE IS ABSTRACT, where concreteness of a referent (not
of a noun) water is mapped onto its feature (transparency).

In both L1 and L2, the nominal group appeared in focal predicate position in
the fragments 4, 7, and 8. In L1.4 Bom smo 3acmwiuiee 1uyo on cuibHo cmapancs
3a0b1Mb, NOMOMY YMO NAMAMb — IMO HACMOAWASL CeMb, KOMOPYIO He clledyem ye-
pecuyp Hanpseams, ymobdwvl yoeparcusamsv msoicenvie epy3vl (This was the face with
a frozen look that he tried to forget, since the memory is a real net that should not
be pulled too strong to keep a heavy load), the metaphor nacmoswasn cems (a real
net) relates to memory. This fragment manifests the mapping ABSTRACT
(memory) IS CONCRETE (anet). In L1.7 3umnss oopoea. Posnas, meéepoas, 2nao-
kas: benviii papgop (the translation was provided earlier), where 6enviii papgop
(white china) refers to the winter road. In this fragment we identify the same
mapping ABSTRACT IS CONCRETE. In L1.8 On ymen yavibamucs, u, ko2oa yivi-
bancs, mo smo OvlL1 anzen, BMUPAICA 8 008epue K IH00IM U HOMOM UX 0OMAHBIBAT
(the translation was provided earlier), the metaphor based on the disanalogy aneen
(angel) refers to a deceptive man. Here, the mapping is PATIENT (OBJECT) IS
AGENT.

In L2 in L2.4 My wife is a real beauty, her waist is a genuine hourglass, so
charming and fascinating, the nominal group a genuine hourglass refers to the
woman’s waist. Here, we observe the mapping PARTS ARE WHOLE, since the
source domain projects the whole referent, the whole body of the woman, not only
her waist. In L2.7 Montag heard the voices talking, talking, talking, giving, talking,
weaving, reweaving: the hypnotic web, the group the hypnotic web is used meaning
‘the voices’. In this fragment the mappings AGENT IS PATIENT (OBJECT) and
PARTS (the single voices) ARE WHOLE are activated. In L2.8 The time left was
running out, for him it was life floating before the eyes, the metaphor life means
‘the time left’. Here, we identify the mapping WHOLE ARE PARTS, since time is
shown as manifesting distinct borders (can run out), and life which is floating can
only be the sequence of events or objects.

In each case, three options (as a multiple task) were offered to the participants,
with ‘don’t know’ always being the third option, and one of the two first options
correctly identifying the referent representing the target domain.

Fragment 3 was a filler where the metaphor given in bold type had two
counterparts in the pre-position, with the first one (a direct name) being the
antecedent of the metaphor, and the second one being the same nominal group used
as a simile in the predicate position. In L1.3 Bce amu kauenmuot 6vi1u 015 Hee c106HO
nanku, makue dce oesnuxue. Ce200Hs OH 6HO8b PACCHPAWUUBAL €€ N0 NO80OY MOl
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nanxu, komopas npuxoouna Ha npoutnou Hedene (All these clients were like files
for her, having no identity. Today he was again inquiring after the file which had
appeared the week before), the name nanku (files) is used as a simile in kruenmuor
ovLIU 0151 Hee cloeHo nanku, and as a metaphor in paccnpawusan ee no nosody moii
nanku (in this case it was given in bold); however, its second use cannot be
considered as the use of a novel metaphor, since this is a repeated use of the
mapping model (see Step 3 of the procedure of novel metaphor identification).
Despite the fact that the metaphor was not a novel one and its default interpretation
was not assessed (similarly to L1.1 and L2.1), the three options a) goxkymeHT
(document), b) xiuent (client), ¢) Het orBeta (don’t know) were offered after the
fragment where the second option was the only suitable one. In L2.3 we introduced
a similar (regarding the metaphor use) fragment He wore his happiness like a mask
and the girl had run off across the lawn with the mask and there was no way of
going to knock on her door and ask for it back. In this fragment, the name mask in
the girl had run off across the lawn with the mask given in bold type is an
entrenched metaphor, as this is its second use activating the domain FEELING after
the simile in He wore his happiness like a mask. Three options were also offered in
this case, with a) mask, b) happiness, ¢) don’t know; and the second option was
again the suitable one.

In Table 1 we show the distribution of mapping models present in both stimuli,
with S/O and P we additionally indicate the non-focal subject or object position or
focal predicate position.

Table 1. Metaphor mapping models in the stimuli

L1 Stimulus L2 Stimulus

AGENT PARTS | CONCRETE AGENT PARTS | CONCRETE
Fragments IS ARE IS Fragments IS ARE IS

PATIENT | WHOLE | ABSTRACT PATIENT | WHOLE | ABSTRACT
L1.1 not not not L2.1 not not not

attested | attested attested attested | attested attested
L1.2-S/0 1 1 0 L2.2-5S/0 1 0 0
L1.3 not not not L2.3 not not not

attested | attested attested attested | attested attested
L1.4-P 0 0 1 L2.4-P 0 1 0
L1.5-S/0 0 0 1 L2.5-5/0 1 0 0
L1.6-S/0 1 1 1 L2.6-S/0 1 0 1
L1.7-P 0 0 1 L2.7-P 1 1 0
L1.8-P 1 0 0 L2.8-P 0 1 0

The fragments L1.1, L2.1, L1.3, and L2.3 were fillers (see above), for this
reason we did not consider either their mapping models or gaze behavior and default
interpretations. In the next sections, we will present the contingency results of the
tests with three mapping models and two syntactic positions of novel metaphors as
potentially affecting the average dwell time, first fixation duration, and default
interpretations in L1 and L2.
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4.2. Default interpretations

First, we contrast the overall number of correctly identified referents represent-
ing the target domain of the lower-level mapping model in the stimuli in L1 and L2.
These amounted to 82 in L1 and 81 in L2, which means that the results are similar
and do not give evidence of better performance in metaphor interpretation in L1.
However, this may refer to interpretation in general and not to single metaphorical
models. Therefore, next we address the mapping models default interpretations
which we assess applying the Index of Default Interpretation (IDI) which is the ratio
of correct answers (correct identification of the target domain or the referent
representing the target domain of the lower-level model) to the number of
participants of the experiment. In L1 the higher-level mapping model AGENT IS
PATIENT appeared in L1.2, L1.6, L.1.8, the reference was correctly identified in
30 cases out of 42 total number of responses, which means that IDI is equal to 0.714.
The mapping model PARTS ARE WHOLE appeared in L1.2 and L1.6, here the
reference was identified in 22 out of 28 cases. The mapping model CONCRETE IS
ABSTRACT appeared in L1.4, L1.5, L1.6, and L1.7; the reference was correctly
identified in 40 cases out of 56. In L2 the mapping model AGENT IS PATIENT
appeared in L.2.2, L.2.5, L2.6, and L2.7; the reference was correctly identified in 40
cases out of 56. The mapping model PARTS ARE WHOLE appeared in L2.4, L.2.7,
L.2.8; the reference was correctly identified in 25 cases out of 42. The mapping
model CONCRETE IS ABSTRACT appeared in L2.6; the reference was correctly
identified in 8 cases out of 14. In Figure 1 we present the contrastive values of IDIs
in L1 and L2.

CONCRETE IS ABSTRACT § —

PARTS ARE WHOLE
AGENT IS PATIENT

0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9
nL2 mLL1

Fig. 1. Mapping models and their Indexes of Default Interpretation in L1 and L2

Although these differences are not statistically significant (the Chi-square tests
do not reveal significant differences due to the small number of samples), we can
still observe that metaphor models are processed with higher IDI in L1, it mostly
relates to the mapping models PARTS ARE WHOLE and CONCRETE IS
ABSTRACT. Presumably, these types of mappings manifesting specific ways of
analogical reasoning (Gentner 1983, Holyoak 1984) require more cognitive effort.
Therefore, the obtained differences extend the prior results shown in corpus and
experimental studies (Siewerska 2004, Iriskhanova 2014, Solovyev 2022a, 2022b)
in the way that they allow to scale the mapping models as more and less accessible
in L1 and L2 in terms of their recognition.
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The third question is whether these differences may be attributed to the
syntactic position of metaphors. In L1 IDI of the metaphors in non-focal subject or
object position is 0.786, whereas in focal predicate position it is lower and is equal
to 0.643. This result is highly expected since when novel metaphors appeared in the
subject position, the type of domain they represented was already identified due to
the context in the pre-position. Meanwhile, in L2 the situation was different, that is
we did not reveal any difference in default interpretations in non-focal and focal
positions of metaphors (0.732 and 0.762). This may mean that even in the cases of
their subject use, the novel metaphors in L2 required the domain identification;
presumably this occurred as a result of a typologically different syntactic structure
of the sentences, however this hypothesis must be tested on larger data.

4.3. Gaze behavior

Next, we proceed to the analysis of gaze behavior with L1 and L2 participants.
Since we expected to find that associative fluency might affect the reading speed of
the fragments with novel metaphors in L1 and L2, we considered the gaze metrics
of average dwell time, also of first fixation duration and the number of revisits. In
the oculographic studies where the experiment participants’ gaze behavior was
attested, these metrics are assessed in the areas of interest (also named interest areas,
zones of interest) (Rayner et al. 1983, Holmgqvist et al. 2011); importantly, they
allow us to observe both individual differences and also the differences attributed
to construal and linguistic, for instance, syntactic focusing effects (Staub 2015).
Gaze behavior is also applied to validate the cognitive costs in reading (Toldova et
al. 2022). The increase in gaze metrics values suffices to claim that higher attention
is being paid to read and consequently to construe the information that is located
with this area of interest (AOI), which means that gaze behavior may serve to
identify the gaze costs and the cognitive costs spent on metaphor models construal
in each particular case.

Since there were several cases when participants did not directly fixate on this
or that AOI, we did not contrast the total dwell time in AOI in L1 and L2; the
duration of the first fixation seemed more relevant. In L1 it amounted to 156.15 ms,
while in L2 it was higher and amounted to 170.15, which means that when presented
with a novel metaphor L2 readers faced higher gaze costs to process a metaphor
switch. Meanwhile, the number of revisits was the same in L1 and L2, and was in
both cases equal to 189 for all the participants.

Since major differences were observed in the first fixation duration in L1 and
L2, in Figure 2 we present the diagrams which show this variance.

As we indicated earlier, the mean value of first fixation duration is higher in
L2, however the median is higher in L1 and the variance is smaller in L1 as well.
This means that gaze behavior in L1 manifests higher uniformity than in L2, which
may also be a specific feature of novel metaphors reading in L1 and L2.
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First Fixation Duration in L1 First Fixation Duration in L2
400 400

350 350
300 300 —_—
250 250

150 150 I |

100 100 —e
50 50

2a 2b
Fig. 2. First fixation duration in L1 (a) and L2 (b)

The question also was whether any of the three mapping models, AGENT IS
PATIENT, PARTS ARE WHOLE, CONCRETE IS ABSTRACT, may produce
steady effects onto the gaze behavior increasing the gaze costs in terms of average
dwell time, first fixations duration, and revisits, and whether these effects display
difference in L1 and L2. To find it out, we conducted a series of regression tests.
The results show that in L1 average fixation duration increases when the partici-
pants encounter the model AGENT IS PATIENT (E =68.7 at p =0.054) and de-
creases when they encounter the model PARTS ARE WHOLE (E =-57.57 at
p=0.054), while the model CONCRETE IS ABSTRACT does not produce the
steady gaze costs. In terms of average fixation duration, we did not reveal any
constant dependencies. With revisits, however, we observed their steady decrease
with the model CONCRETE IS ABSTRACT (E =-1.96 at p = 0.053). The results
prove that there is an overall increase of gaze costs contingent on AGENT IS
PATIENT model. This does not mean that this model is more difficult to be
interpreted, otherwise we would have revealed it during the IDI analysis.
Presumably, agentivity is the construal characteristics which is more costly in terms
of gaze behavior. These results attest to the results received in (Altman et al. 1992,
Papafragou et al. 2008, Flecken et al. 2015), where it was found that agentivity and
also dynamicity (Chen 2014, Chen & Epps 2019, Divjak et al. 2020) in construal
were more demanding. The regression analysis did not reveal the steady effect of
syntactic position onto the gaze behavior, which considered together with the
results obtained in IDI mean that syntactic position does not influence directly
either novel metaphor interpretation or reading behavior in L1. Therefore, in L1 we
did not observe the effects reported in Ashby et al. (2018), who showed that
metaphor processing was highly dependent on the syntactic position of a metaphor.

Still, the question is whether the same situation is true of L2. The only statisti-
cally significant dependency was observed in the effect of the mapping model
AGENT IS PATIENT onto the first fixation duration (E =51.35 at p=0.038).
Other mapping models as well as the syntactic position of the metaphor did not
produce the steady effects onto the gaze behavior. This means that higher gaze costs
were in both cases, in L1 and in L2, produced by the mapping model of the same
type. The results not only prove that agentivity and dynamicity construal is crucial
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in affecting the reading time (Flecken et al. 2015), but also in affecting the reading
time of both L1 and L2.

Importantly, other mapping models which were found as affecting the gaze
costs in prior research, with CONCRETE IS ABSTRACT (Kaushanskaya &
Rechtzigel 2012) or the models demonstrating different degree of detail in referent
construal (Noé & O’Regan 2001), here present in PARTS ARE WHOLE, did not
produce any significant difference in L2. Meanwhile, we observed statistical
evidence of their effect in L1. These results show that gaze behavior in L1 is better
predictable than in L2; higher variance in gaze behavior in L2 may be the result of
individual differences in associative fluency in L2, still we cannot claim that it is
significantly lower than in L1. Probably, good L2 awareness (these were Cl
students) contributed to their good fluency performance in the experiment.
Therefore, with adult learners, almost proficient in L2, we do not observe the effects
described in Littlemore (2002), Littlemore et al. (2011) who claim that associative
fluency is lower in L2 and metaphor procession takes longer. What we did observe
is higher irregularity in gaze behavior in L2.

5. Final remarks

The study has shown that mapping models can be a reliable instrument of ex-
ploring the way novel metaphors are interpreted and read in L1 and L2. We
addressed the most common mapping models which are AGENT IS PATIENT
(OBJECT), PARTS ARE WHOLE, CONCRETE IS ABSTRACT and which have
already been experimentally attested as producing either higher gaze costs or lower
default interpretation index. We found that these models are interpreted differently
in L1 and L2, for instance metaphor models are processed with higher IDI in L1
and it mostly relates to the mapping models PARTS ARE WHOLE and
CONCRETE IS ABSTRACT. Syntactic position, whether more or less focal also
plays a different role in default interpretation. In L1 IDI of the metaphors in non-
focal subject or object position is higher than in focal predicate position; whereas
no similar differences occur in L2. We hypothesized that the reason for it may be
the necessity to adapt to the typologically different structure of L2, and instead of
lowering their gaze costs in non-focal subject position the participants were still on
the alert. What concerns the gaze data, we observed higher uniformity and
consequently higher predictability in fixation duration in L1. We also found that all
metaphoric models modulate the gaze behavior in L1, whereas in L2 this was only
the model AGENT IS PATIENT (OBJECT) which stimulated the increase in the
gaze costs. This brings forward the idea of ranging the metaphor models as
potentially more and less costly both in terms of default interpretation and gaze
behavior. With the metaphor models serving an instrument to assess individual
variation as well as learner skills, we may receive a reliable metrics applicable in
prognostic modelling and creativity studies.
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Caenenus 00 aBTope:

Mapus UBanosna KMOCE — nokxTop ¢unonornyeckux HayK, JOLUEHT, BEAYIIUN Hayd-
HBIH cOTpyIHUK lleHTpa COLMOKOTHHUTHBHBIX MCCIENOBaHMM IUCKypca MOCKOBCKOTO
rOCyIapCTBEHHOTO JIMHIBUCTUYECKOTO YHUBepcuTeTa U JlabopaTopun MyIbTHKaHAIHHON
KoMMyHHKanuu MHcTuTyTa s13pik03Hanust PAH. B cdepy ee HayuHBIX HHTEPECOB BXOJIST:
KOTHUTHBHAsI CEMaHTHKA, HENPsIMOE HaNMEHOBAaHHUE B TEKCTE, pedepeHInaIbHas CEMaH-
THKa, OKyJorpaduuecKkne W KOPITyCHBIE METOJBI aHajh3a BOCIPHUATHSI U MOPOKICHUS
TEKCTa.
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