TEME, Vol. XLVIII, N° 2, April — June 2024, pp. 423-443

Original research paper https://doi.org/10.22190/TEME231002024M
Received: October 2, 2023 UDC 159.95:811.163.41'373.612.2
Revised: January 21, 2024

Accepted: January 25, 2024

METAPHOR FEATURES AND THE INFLUENCE OF
INDIVIDUAL DIFFERENCES ON THE COMPREHENSION
OF NON-LITERARY METAPHORS ?

Katarina Milenkovié¢!”, Du$an Stamenkovi¢?

University of Ni§, Faculty of Sciences and Mathematics, Nig, Serbia
23gdertorn University, School of Culture and Education, Stockholm, Sweden

ORCID iDs: Katarina Milenkovi¢ https://orcid.org/0000-0001-8188-858X
Dusan Stamenkovi¢ https://orcid.org/0000-0002-0121-4591
Abstract

Given that the use and comprehension of figurative language is one of the most
intriguing abilities of the mind, this study extends the line of research related to the
process of understanding figurative language to individual differences. The starting
assumption is that individual differences affect our ability to understand figurative
language, focusing on fluid and crystallized intelligence. These types of intelligence
were measured in relation to the ability t1o understand metaphors, and their influence
was investigated indirectly, through tests that reliably examine both types of
intelligence. The research investigates non-literary metaphors in the Serbian language,
normed according to the following dimensions: metaphoricity, aptness, and familiarity.
This study seeks to show whether and to what extent fluid and/or crystallized intelligence
influence the process of understanding non-literary metaphors normed according to
different features. Through selected verbal and non-verbal tests, Raven’s progressive
matrices (Raven, 1938), semantic similarities test (Stamenkovi¢, Ichien, & Holyoak,
2019a), as well as a non-literary metaphor comprehension test, it is determined in
which way fluid and crystallized intelligence play roles in the process of metaphor
comprehension, as well as which possible cognitive mechanism allows us to process
metaphors. The results show that the comprehension of non-literary metaphors mostly
relies on crystallized intelligence, while fluid intelligence seems to be employed in
individual cases, only with some groups of metaphors.
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intelligence, metaphoricity, aptness, familiarity.
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OCOBHUHE META®OPA U YTULAJ
NHANBUAYAJIHUX PA3JINKA HA PA3YMEBAIGE
HEKIBU/XKXEBHUX META®OPA

Arncrpakr

C 063upoM Ha To Aa je ynorpeba u pasymMeBame (UTypaTHBHOT je3MKa je[Ha Of
Haj3aHIMJBHBHJHX CIIOCOOHOCTH yMa, OBO HCTPaKMBam-€ HAcTaBJba Halle MCIHUTHBA-
Be oJHOca m3Mel)y mporieca pasyMeBama (DUTYypaTHBHOT je3WKa M HWHTEIUTCHIIH]E.
Ilonasna mpeTnocTaBka je Ja HHIVMBAAYaIHE pa3iiiKe yTUIy Ha HAIIy CIIOCOOHOCT Ja
pasymeMo (GUrypaTHBaH je3uK, a y paay ce hokycupamo Ha (QIIyHAHY U KPHCTAIN30-
BaHy MHTEIUreHrjy. OBe BpcTe MHTEIUTEHIIN]E MEPEHE Cy Y OJJHOCY Ha CIIOCOOHOCT
pasyMmeBama MeTadopa, a IbHXO0B YTHIIAj HCTPAXKUBAH j€ IIOCPEIHO, IPEKO TECTOBA KO-
J¥ TIOY3[aHO UCIIUTY]Y jeqHY U IpYyTy BPCTY HHTEIHUTCHLHjE. Y HCTPaXXUBaBmYy ce KO-
pHCTe HEKEIDKEBHE MeTadope Ha CPIICKOM je3UKY, HOpMHpPaHe mpema cieaehum mu-
MeH3HujaMa: MeTaOpUIHOCT, TIOTOJHOCT M3BOpa Jja OINUIIE IMJb U CTENeH MO3HATO-
ctu. OBO HCTpaXKMBakE HACTOJH J1a MOKAXKE 1a JIM U y KOJIMKOj MepH (IIyHIHa W/Mn
KPHCTAIM30BaHA MHTEJIUTEHIMja YTHYY Ha IpoIec pasyMeBama Metadopa HOpMHUpa-
HUX MpeMa pasInuuTHM ocobuHama. Kpo3 omaOpane BepOaiiHe M HeBepOaIHE TECTO-
Be, PejpeHoBe mporpecuBHe Matpuiie (Raven, 1938), TecT ceMaHTHYKMX CIMYHOCTH
(Stamenkovi¢, Ichien, & Holyoak, 2019a), kao u TecT pazymMeBama HEKILIKEBHAX Me-
Tadopa yTBphyje ce Ha Koju HauuH (QIyHIHA U KPUCTAIN30BaHA MHTEIUTCHIINja UTpa-
Jy yJore y mpoliecy pasyMeBama Meradope, a TuMe ce oapehyje u Moryhu KOorHUTHB-
HU MeXaHM3aM Koju HaM omoryhaBa ma metadopy pasymemo. oOujeru pesynraTu
HoTBphyjy Aa ce HeKmIKeBHe MeTadope yriiaBHOM pasyMejy y3 oclamame Ha Kph-
CTaIM30BaHy MHTEINUTEHIH]Y, TOK ce (IIyHIHAa WHTSIUICHIMja KOPUCTU Y H30JI0Ba-
HHM CJIy4ajeBUMa.

Kibyune peun: mporec pazymeBama Metadope, GpiaynaHa HHTEIUTCHIH]a,
KPHCTAIN30BaHA HHTEJIUTCHIIH]ja, MeTaOPUIHOCT, OTOJHOCT
U3BOpA J1a OIHILIE [JUJb, CTEHEH MO3HATOCTH.

INTRODUCTION

Metaphor is a prominent phenomenon that pervades language, sci-
ence, literature and everyday life, and in the broadest sense, it can be de-
fined as a stylistic figure that equates two unrelated things by highlighting
their similarities. However, despite the general agreement that metaphor
is a salient phenomenon consisting of common cognitive, linguistic and
psycholinguistic processes, and despite a considerable body of research
dealing with it, not much is still known about how people understand this
linguistic phenomenon from a psychological point of view.

Therefore, this study tries to continue unravelling the relationship
between the understanding of figurative language and intelligence. The
basic assumption is that individual differences affect our ability to under-
stand figurative language, and intelligence is not viewed as a general abil-
ity, but deconstructed into two components in accordance with the theory
of fluid and crystallized intelligence (Cattell, 1963, 1967, 1971; Horn &
Cattell, 1966, 1967, 1982). The influence of intelligence types was inves-
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tigated indirectly, through tests that reliably examine both types of intelli-
gence. The research examines non-literary metaphors, in the Serbian lan-
guage, normed according to the following dimensions: metaphoricity,
aptness, and familiarity. This study aims to show whether and to what ex-
tent individual differences in fluid and/or crystallized intelligence influ-
ence the understanding of non-literary metaphors normed according to
different features.

It also tries to answer the question of which cognitive mechanisms
underlie metaphor comprehension in relation to the three main theoretical
viewpoints of psycholinguistics: the one that claims that metaphor is
based on analogical reasoning, the second one that states that the basic
mechanism is categorization or conceptual combination, or the third
viewpoint that represents conceptual metaphor (Kertész, Rakosi, &
Csatar, 2012; Holyoak & Stamenkovi¢, 2018). Supporters of analogical
reasoning claim that the source and target domains represent complex
propositional structures, and that systematically developed connections
between those two structures are found through mapping (Gentner &
Bowdle, 2008). Gentner et al. (Gentner, Bowdle, Wolff, & Boronat,
2001) question whether metaphors create meaning or merely reflect struc-
tural parallels. On the other hand, advocates of the categorization view
(Glucksberg & Haught, 2006a, 2006b) believe that metaphor is under-
stood as a category statement based on conceptual combination. In the
third approach, close to the first one, and related to the school of cogni-
tive linguists, metaphor is considered a separate conceptual mechanism
and an indispensable part of human perception and cognition (Lakoff,
1990; Lakoff & Johnson, 1980; Lakoff & Turner, 1989).

Additionally, we aimed to expand the empirical investigation of
metaphor to languages other than English since research on metaphors
outside the Anglophone world has been infrequent (e.g., Aisenman, 1999;
Bambini, Canal, Resta, & Grimaldi, 2019; Boot & Pecher, 2010; Cacciari
& Glucksberg, 1995; Milenkovié, Stamenkovi¢ & Figar, 2016; Stamen-
kovi¢, Milenkovi¢, Ichien, & Holyoak 2023; Utsumi, 2007). The present
study consisted of metaphors in the Serbian language, presented to Serbi-
an speakers.

Metaphor Features

Metaphor features terminology exhibits a certain inconsistency be-
cause different authors classify them using different terms. Thibodeau et
al. (Thibodeau, Sikos & Durgin, 2017) consider the following important
properties of metaphors: (a) surprisingness — whether metaphors occur
naturally or suddenly; (b) comprehensibility — the ease of understanding
the given statement; (c) familiarity — some expressions differ in how con-
ventionally they express a given idea; (d) metaphoricity — even metaphor-
ical expressions differ in whether they are closer to figurative or literal
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meaning; (e) aptness — the extent to which metaphors express important
characteristics of the target domain. In addition to these features, authors
mention meaningfulness (e.g., Chiappe, Kennedy, & Smykowski, 2003b;
Gernsbacher, Keysar, Robertson, & Werner, 2001), truthfulness, or valid-
ity (e.g., Camac & Glucksberg, 1984; Wolff & Gentner, 2000), inversion
(e.g., Chiappe et al., 2003b; Glucksberg, McGlone, & Manfredi, 1997),
mental imagery (e.g., Gibbs & O’Brien 1990; Gibbs, Gould, & Andric,
2006), systematicity, asymmetry and abstraction (Saeed, 2009).

Among all these features, aptness and conventionality are the most
prominent ones in research. Aptness can be defined as the extent to which
the figurative meaning of the source domain expresses an important char-
acteristic of the target domain (Blasko & Connine, 1993; Chiappe &
Kennedy, 1999; Chiappe et al., 2003b; Gerrig & Healy, 1983; Glucksberg
& McGlone, 1999). In order for a metaphor to be characterized by high
aptness, two conditions must be met: a) the source domain should have a
prominent feature that is attributed; and b) the prominent feature of the
source domain must be relevant to the target domain. In a series of exper-
iments, Gagné (2002) showed that the comprehension of comparison-
based word combinations is influenced by factors like aptness, expected-
ness, and prominence. Higher aptness and prominence aided the under-
standing of combined concepts, while high expectedness only facilitated
comprehension when complemented by high prominence.

Conventionality refers to the frequency of encounter with a certain
metaphor, i.e., when we encounter a metaphor for the first time, it is con-
sidered new; however, upon repeated encounters, the metaphor becomes
familiar, and in some cases, it takes on a new, literal meaning (Kittay,
1987; Utsumi, 2007). This metaphor feature actually represents the
strength of the relationship between the source domain and its figurative
meaning (Bowdle & Gentner, 2005; Gentner & Wolff, 1997; Wolff &
Gentner, 2000; see also Giora, 1997). In other words, the more the term is
used in a metaphorical sense, the more conventional it becomes.

Also, it is important to note that the term ‘conventionality’ in this
usage refers only to the relation between the source domain and its meta-
phorical distinctiveness. Namely, conventionality describes how often a
given source domain expresses a certain figurative meaning, as well as
how quickly that source domain can retrieve the given figurative meaning
in a metaphor (Bowdle & Gentner, 2005). In addition to this, there is an-
other use of the term conventionality related to the familiarity of the
source-domain pair, i.e., a dimension that describes the frequency of a
metaphorical expression. In other words, conventionality refers to a fea-
ture that is manifested at the word level, while familiarity is present at the
sentence level (Thibodeau et al., 2017). Given that this research focuses
on non-literary metaphorical sentences, familiarity is relevant to the un-
derstanding of metaphors at this semantic level.
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However, one of the main research concerns is how metaphor fea-
tures are dealt with methodologically. One of the most widely used meth-
ods is to collect subjective ratings of features such as familiarity, aptness
or metaphoricity (e.g., Cardillo, Watson, & Chatterjee, 2017; Cardillo,
Schmidt, Kranjec & Chatterjee, 2010; Katz, Paivio, Marschark & Clark,
1988; Roncero & de Almeida, 2015; Stamenkovié, Ichien & Holyoak,
2020). In recent research, it has emerged that manipulating these features
in experiments is not as simple as subjectively evaluating statements. Al-
so, given that conventionality and aptness are highly correlated, research-
ers have looked for other ways to examine the influence of these features
on the metaphor comprehension process (Thibodeau & Durgin, 2011).

Since subjective ratings of metaphorical sentences can be reliable
in the sense that respondents agree that some metaphors are more familiar
than others, or that they are characterized by a greater aptness, this type of
research carries great theoretical potential if the measurement of features
is performed in the correct way. The problem with subjective ratings is
what these ratings actually reflect because respondents may mistakenly
identify processing fluency with the dimension they are supposed to rate
(Alter & Oppenheimer, 2009; Kahneman, 2011; Jacoby & Whitehouse,
1989; Jacoby, Allan, Collins, & Larwill, 1988). Thus, respondents tend to
replace a more difficult question (e.g., to what extent the source domain
expresses important features of the target domain in the sentence) with an
easier question (e.g., how easy it was to understand this metaphor). In
other words, there is a possibility that subjective ratings of metaphor di-
mensions actually represent an indirect and unintentional measure of pro-
cessing fluency, and not the dimensions themselves (Thibodeau & Dur-
gin, 2011), which could also explain why there is a high degree of corre-
lation between aptness and familiarity in research (Jones & Estes, 2006;
Thibodeau & Durgin, 2011), even though these two features are consid-
ered quite different.

Regarding the influence of aptness and conventionality on meta-
phor comprehension, some studies have shown that conventional meta-
phors are understood faster on average than novel metaphors (Blank,
1988; Bowdle & Gentner, 2005; Gentner & Wolff, 1997), and that more
apt metaphors are also processed faster (Chiappe et al., 2003a; Gagné,
2002) and more easily (Chiappe et al., 2003a; Gagné, 2002; Kusumi,
1987; Sternberg & Nigro, 1983; Tourangeau & Rips, 1991; Tourangeau
& Sternberg, 1981) than those characterized by lower aptness. However,
the problem with these studies is that they do not delineate conventionali-
ty and aptness, but confuse them (see Bowdle & Gentner, 2005, pp. 204—
205; Jones & Estes, 2005, p. 118), and neither of these clarifies whether
the metaphor comprehension process is determined by aptness or conven-
tionality.
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Although in theory conventionality and aptness are two independ-
ent features (Chiappe et al., 2003a), Jones and Estes (2006, p. 19) note
that in different studies these two features have been found to have a very
similar influence on metaphor comprehension because in previous re-
search these characteristics were seen as almost equal. The authors (Jones
& Estes, 2006) consider that the demarcation of these two features is cru-
cial for determining the mechanism underlying metaphor comprehension,
i.e., the career of metaphor (according to which new metaphorical map-
pings can produce new word meanings that function as general catego-
ries) (Bowdle & Gentner, 1999, 2005; Gentner & Bowdle, 2001; Gentner
& Wolff, 1997; Wolff & Gentner, 2000) or categorization that they iden-
tified as dominant in their experiments.

Individual Differences in Metaphor Comprehension

Individual differences are very important in explaining differences
in people’s behaviour and personality, and some aspects of these differ-
ences concern memory, intelligence, abilities, interests, feelings, or vari-
ous physical factors. Also, the importance of individual differences seems
even greater if we bear in mind that people differ in the frequency with
which they use metaphors, and, therefore, also in the frequency of the ex-
perience of metaphorical thinking.

The initial theory of general intelligence was extended by Ray-
mond Cattell (Cattell, 1963, 1967, 1971), and later by John Horn (Horn &
Cattell, 1966, 1967, 1982), who pointed out that there are two compo-
nents of general intelligence: crystallized intelligence, which depends on
previously acquired information and skills, and fluid intelligence, which
includes new information. Fluid intelligence is a product of the influence
of biological factors on intellectual development, while crystallized intel-
ligence reflects the influence of experience, education, and culture on an
individual; therefore, the first is biologically determined, and the second
culturally. Fluid intelligence is measured through tasks such as inductive
reasoning, semantic relations, and associative memory. On the other
hand, crystallized intelligence is determined by tasks such as verbal com-
prehension, formal reasoning, and conceptual fluidity.

Interestingly, a relatively small number of studies dealt with indi-
vidual differences in cognitive factors (Stamenkovi¢ et al., 2019a, 2020,
2023), which were found to influence metaphor comprehension both in
the analogical reasoning view (Trick & Katz, 1986; Nippold & Sullivan,
1987) and in the categorization view (Kazmerski, Blasko, & Dessalegn,
2003; Chiappe & Chiappe, 2007). Metaphor comprehension is thought to
be related to both types of intelligence — fluid intelligence is closely relat-
ed to analogical reasoning (Holyoak, 2012), while verbal crystallized in-
telligence affects conceptual combination that depends on lexical seman-
tics. In Stamenkovi¢ et al. (2019a), the pattern of individual differences
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showed that crystallized intelligence has an impact on understanding a
wide range of different metaphors, while individual differences in fluid in-
telligence mainly affect cognitively more complex metaphors, such as liter-
ary metaphors. Namely, both fluid and crystallized intelligence were in a re-
liable and independent correlation with the understanding of literary meta-
phors (though not in all cases), while in the case of non-literary metaphors
such a correlation existed for crystallized intelligence, but not for fluid intel-
ligence (at least it was not significant) (Stamenkovic et al., 2019a).

Metaphor Features AND Norming Studies

Since metaphor research methodology exhibits a certain degree of
inconsistency, involving various techniques, instruments, and stimuli, this
requires compiling norming studies that would motivate more reliable and
controlled research. The pioneering norming study by Katz et al. (1988)
included 464 metaphors and 10 scales divided into comprehensibility,
metaphoricity, imagery, and other factors such as familiarity, semantic re-
latedness, and alternative interpretations. The study found that individuals
reacted differently to the same metaphors, indicating clear individual dif-
ferences among participants. However, there was a significant correlation
among the ten dimensions, and both literary and non-literary metaphors
showed similar patterns in descriptive and relational statistics.

Another large-scale norming study was conducted by Cardillo et
al. (2010, 2017) who aimed to provide sufficient material for studying
metaphors in neuroscience. They normed pairs of metaphorical and literal
sentences in both nominal and predicate forms, focusing on various as-
pects such as familiarity, naturalness, imageability, figurativeness, and
comprehensibility. Through the participation of 160 individuals, the study
aimed to minimize inhibiting factors and facilitate the exploration of the
relationship between specific metaphor features and their comprehension
in the human brain.

In a more recent metaphor norming study, Roncero and de Al-
meida (2015) examined participants’ generation of associated properties
for 84 pairs of source and target domains, including both metaphors and
similes. The researchers analysed the frequency, saliency, and connota-
tiveness scores of these properties and investigated whether the type of
expression influenced interpretations. The study found that metaphors
elicited more salient properties compared to similes, but the connotative-
ness levels for metaphors were similar to the salient properties of similes.
Based on these results, the authors concluded that there were no signifi-
cant differences between metaphors and similes in terms of measures
such as aptness, conventionality, familiarity, and interpretive diversity.
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Finally, Stamenkovi¢, Milenkovi¢ & Din¢i¢ (2019b) conducted a
study to create pre-tested materials for psycholinguistic research. They
developed a normed metaphor corpus in Serbian, including 55 non-
literary and 55 literary metaphors. The study assessed the metaphors
along dimensions such as metaphoricity, quality, aptness, familiarity,
comprehensibility, source-target similarity, and number of interpretations.
The literary metaphors were sourced from renowned Serbian poets, while
the non-literary metaphors were selected from a list of highly apt meta-
phors (Katz et al., 1988). The analysis compared literary and non-literary
metaphors, examined dimension correlations, and rated the metaphors.
The study resulted in a normed corpus, reliable scales for each dimension,
and significant correlations among the dimensions. Non-literary meta-
phors had lower metaphoricity but were rated as more apt, familiar, com-
prehensible, and with clearer source-target similarity. Literary metaphors
were influenced by their poetic origins, while some participants rated
non-literary metaphors as having higher quality due to their perceived
aptness. Surprisingly, there were no significant differences in the average
number of interpretations between non-literary and literary metaphors.
Similar to Katz et al. (1988), this study found consistent ratings for each
dimension and significant correlations among many dimensions. This
norming study has been extended towards testing the differences in fea-
tures in original and translated metaphors (Milenkovi¢, Tasi¢ & Stamen-
kovi¢, working paper). The materials from this norming study have been
utilized in various empirical procedures (e.g., Milenkovi¢ 2021; Stamen-
kovi¢ et al. 2023; Ichien, Stamenkovi¢ & Holyoak, working paper).

METHOD
Participants

A total of 94 participants took part in this study, which included 76
females and 18 males. The mean age of the participants was 23.2. The
participants were students at the Faculty of Philosophy and Faculty of
Mechanical Engineering, University of Nis, represented various levels of
study and participated for course credit. The study was approved by the
Research Ethics Committee of the Faculty of Philosophy, University of
Nis.

Instrument, Materials, and Procedure

The questionnaire used in the study consisted of three tests — Ra-
ven’s progressive matrices (RPM), semantic similarities test (SST), and
non-literary metaphor comprehension test, which had three variations de-
pending on which of the three metaphor features it examined. All tasks
were administered to participants individually using Google Forms. None
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of the tasks involved any time pressure. The entire questionnaire session
lasted approximately 50 minutes. The questionnaire was composed of the
following three tests:

1. A short version of Raven’s progressive matrices (Arthur, Tubre,
Paul, & Sanchez-Ku, 1999) was used to assess fluid intelligence.

2. The Serbian version of the SST was used to assess crystallized
verbal intelligence, as well as to predict non-literary metaphor compre-
hension. The SST, developed by Stamenkovié et al. (2019a), is designed
to measure the ability to recognize similarities between concepts present-
ed as word pairs, with varying degrees of abstraction. In the SST, partici-
pants are presented with word pairs and asked to identify similarities be-
tween the two concepts.

3. The non-literary metaphor comprehension test had three varia-
tions depending on whether it examined metaphoricity, aptness or famili-
arity. This test differed from questionnaire to questionnaire in terms of
the metaphors to be interpreted in that part, i.e., in the third part, each
questionnaire contained metaphors that, according to the norming study
(Stamenkovi¢ et al., 2019b), were rated as the best and the worst and on
one of the three dimensions, thus amounting to three variations. Partici-
pants were asked to write open interpretations of 30 non-literary nominal
metaphors (15 best-rated and 15 worst-rated) in the Serbian language, of
the form A is B, where nouns mostly had premodification. All the non-
literary metaphors used in the present study are provided in Appendix A,
and next to each one it is indicated in which questionnaires it was used,
since certain metaphors were repeated throughout the three questionnaires
due to similar norm values in relation to different features. Questionnaire
Al contained nonliterary metaphors normed according to metaphoricity
(15 best-rated and 15 worst-rated), Questionnaire A2 according to aptness
(15 best-rated and 15 worst-rated), and Questionnaire A3 according to
familiarity (also 15 best-rated and 15 worst-rated). Participants were pre-
sented with metaphors in a random order, one at a time. To assess com-
prehension, an open-ended question was used, prompting participants to
type their interpretation of each metaphorical statement.

RESULTS
Metaphor Task Rating and Coding

Two independent raters, both linguists and native speakers of Ser-
bian, scored the responses to the non-literary metaphor comprehension
task. A 4-point scale was used, with scores of 0, 1, 2, or 3. A score of 3
(completely plausible) was given if the paraphrase described the meta-
phorical meaning at a level of abstraction beyond the source domain (i.e.,
a paraphrase that did not simply repeat the metaphorical formulation and
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showed full understanding of the metaphor). A score of 2 (mostly plausi-
ble) was given if the paraphrase described the metaphorical meaning, but
held explicit links to the source domain, focusing mostly on one domain.
A score of 1 (partly plausible) was given if the paraphrase was strongly
linked to the source domain and remained relatively simple, or if it as-
cribed physical features to the target. A score of 0 (implausible) was giv-
en if the paraphrase restated the metaphor using simpler terms with no
further insights (i.e., was literal in nature), if it was a complete misinter-
pretation or nonsensical, or if no response was entered. Examples of item
scoring are provided in Appendix B. Cohen’s k was calculated to deter-
mine the agreement between the two raters’ judgments of the quality of
the metaphor interpretations. The agreement between the raters’ judg-
ments was deemed satisfactory, with a k value of .84, p < .001. In cases
of disagreement, a discussion was held, and in most instances, the higher
of the two scores was assigned.

Individual Differences in Metaphor Comprehension

Table 1 summarizes the descriptive statistics and intercorrelations
among the three measures we obtained (RPM, SST, and non-literary met-
aphor comprehension) for all three item sets.

Table 1. Descriptive statistics for each measure for each group

RPM SST High Metaphoricity Low Metaphoricity

Mean 6.80 29.10 27.97 26.30

N 30 30 30 30

sD 2.52 3.32 6.90 8.37
RPM SST High Aptness Low Aptness

Mean 8.07 31.00 31.57 27.27

N 30 30 30 30

SD 2.66 2.99 6.25 5.52
RPM SST High Familiarity Low Familiarity

Mean 7.18 28.29 25.68 26.91

N 34 34 34 34

SD 3.21 4.20 5.10 6.95

We investigated how individual variations in fluid and crystallized
verbal intelligence affected metaphor comprehension scores. This analy-
sis was conducted separately for low and high subsets within the meta-
phoricity, aptness, and familiarity sets. Figure 1 displays the relationship
between our measures of individual differences and the metaphor com-
prehension scores for each subset. We performed correlation and regres-
sion analyses to examine the interconnections among the RPM, SST, and
the average score on the metaphor comprehension tests. Table 2 presents
both the raw correlations between each predictor variable and the meta-
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phor comprehension scores, as well as the partial correlations obtained
from the regression analysis. The regression analyses revealed that SST
scores predicted a certain degree of variance in comprehension accuracy
of metaphors normed according to all the three features, most significant-
ly in metaphors characterized by metaphoricity, with partial correlations
ranging from .56 (SST for metaphors low in metaphoricity, p < .01) to .69
(SST for metaphors high in metaphoricity, p <.001). A weaker raw corre-
lation was evident between SST scores and comprehension of metaphors
low in aptness (.41, p < .05) and familiarity (.35, p < .05). In contrast,
RPM scores correlated only with the comprehension of metaphors of any
degree of metaphoricity (with a weak raw correlation ranging from .36 to
.38, p < .05, and partial .42, p < .05), metaphors low in aptness, with a
raw correlation of .37 (p < .05), and no correlation between RPM scores
and familiarity of any degree. This pattern suggests that while both
measures have an impact on metaphor comprehension to a certain extent
(with the exception of fluid intelligence on processing familiar metaphors),
for non-literary metaphors SST (crystallized intelligence) is more important
than RPM (fluid intelligence). However, it should be emphasized that
several correlations were not significant, primarily due to the limited
number of participants, as well as the simplicity, and in some instances, the
triviality of the selected metaphors, which seems to be an issue we can
relate to non-literary metaphors. A greater sample size, the analysis of
cognitively more complex metaphors, or their observation within a
contextual framework would likely result in more notable correlations.

Table 2 Correlations and partial correlations of individual-difference
measures with metaphor comprehension scores for each item subset

RPM SST
Group Raw  Partial Raw  Partial
.. High Metaphoricity .38~ 427 677 69
Metaphoricity Low Metaphoricity  .36° .37 56" 56"
High Aptness .35 .28 .34 27
Aptness Low Aptness 37" .28 41" .33
Familiarit High Familiarity A7 A1 21 .16
Y Low Familiarity 24 14 35" .30

Note: “p <.05, ™ p <.01, ™ p <.001
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DISCUSSION AND CONCLUSIONS

This study examined the relationship between fluid and crystal-
lized intelligence and the comprehension of figurative language. The
findings gave significant insights into how individual differences between
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the two types of intelligence and the features of non-literary metaphors
impact their comprehension. The results confirm the initial hypothesis
that individual differences in both fluid and crystallized intelligence in-
fluence the understanding of non-literary metaphors normed on various
features/dimensions.

Firstly, we observed statistically significant raw correlations be-
tween the understanding of metaphors and RPM and/or SST scores in re-
lation to the dimension of metaphoricity, but both high and low meta-
phorical statements provided similar results. There were slight deviations
in the partial correlation measurements, but they still confirmed that both
types of intelligence can influence the understanding of these metaphors,
with crystallized intelligence showing a stronger statistically significant
correlation. In the case of less apt metaphors, there was an influence from
both fluid intelligence and crystallized intelligence. When it comes to the
understanding of metaphors based on familiarity, the only correlation ob-
served between the variables was an isolated case of crystallized intelli-
gence influencing less familiar metaphors.

Secondly, high metaphoricity influences reliance on both types of
intelligence in understanding non-literary metaphors, with crystallized in-
telligence showing a statistically significant correlation. However, since
metaphors both high and low in metaphoricity correlate with both types
of intelligence, this raises the question of whether this factor is crucial in
terms of differentiation, i.e., separation. As for other features, it is evident
that low aptness and low familiarity influence the use of crystallized intel-
ligence in understanding metaphors, and that low aptness, as well as both
degrees of metaphoricity, are the only ones that influence the activation
of fluid intelligence when understanding non-literary metaphors. What is
interesting is that low aptness affects the use of fluid intelligence, which
confirms that in these cases we also resort to analogical reasoning in addi-
tion to categorization. However, it is important to note that the partial cor-
relation analyses did not show statistically significant results in compre-
hending metaphors of any degree of aptness or familiarity. Given the
strong correlation between RPM scores and measures of analogical rea-
soning (Snow, Kyllonen, & Marshalek, 1984), and the relatively weak re-
lationship between RPM scores and simple metaphor comprehension, it
can be concluded that this study does not support the hypothesis that
complex analogical reasoning is necessary for the comprehension of such
metaphors (Holyoak & Stamenkovi¢, 2018). The fact that RPM scores
did not predict comprehension success, even for unfamiliar metaphors
that were more difficult, indicates that difficulty alone is not sufficient to
activate fluid intelligence to understand metaphors, which refutes the hy-
pothesis that analogical reasoning is necessary to understand novel meta-
phors (Bowdle & Gentner, 2005). In other words, a stronger connection
with analogical reasoning depended on the source-target distance rather
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than the familiarity feature, as it did not correlate with RPM scores in any
case. However, it is possible that metaphors are still understood through
some analogical mechanism that is not as demanding as assumed in cur-
rent models of analogical reasoning. Overall, measures of fluid and crys-
tallized intelligence both made separable contributions to predicting non-
literary metaphor comprehension, with considerably higher contribution
of crystallized verbal intelligence.

The findings in the present study partially align with previous re-
search on metaphor comprehension in Serbian involving literary meta-
phors that varied in rated aptness and familiarity, specifically highlighting
the role of crystallized intelligence in understanding metaphors (Stamen-
kovi¢ et al., 2023). Whereas in both studies comprehension scores were
higher for metaphors that were high rather than low in aptness, in the pre-
sent study, comprehension scores were higher for metaphors low in famil-
iarity, unlike in the previous study. In both studies, a measure of crystal-
lized intelligence was a significant predictor of comprehension, especially
for those metaphors that were either relatively unfamiliar or more apt. In
addition, both studies identified the connection between individual differ-
ences and fluid intelligence only for metaphors that were low in aptness.
However, it should be highlighted that the raw correlations observed in
Stamenkovi¢ et al. (2023) were substantially more significant than in the
present study, which did not reveal any partial correlations between the
variables, which points at differences between literary and non-literary
metaphors.

Finally, although the correlations observed were statistically signif-
icant in several instances, it is important to interpret these findings cau-
tiously, as further research is needed to establish more reliable conclu-
sions. Additionally, it should be acknowledged that a larger sample size
could potentially yield different results, particularly in terms of the num-
ber of participants who completed the questionnaires. Furthermore, it
would be highly advantageous to explore other types of metaphor, partic-
ularly those that are more cognitively complex, or to observe them within
a contextual framework larger than a sentence, especially given the im-
portance of metaphorical framing (e.g., Figar, 2023), or in different lan-
guages and cultures. This broader scope would enhance our understand-
ing of metaphor. Considering the limited number of studies on metaphor
comprehension in children (e.g., Nippold & Sullivan, 1987) and other age
groups (e.g., Newsome & Glucksberg, 2002), future research could in-
clude different age groups or individuals with varying cognitive devel-
opment to gain a more comprehensive understanding of metaphor com-
prehension. Additionally, when it comes to utilizing tests of individual
differences, incorporating other tests measuring factors such as personali-
ty, maturity, decision-making, working memory, or emotional reactions
would make a significant contribution to the field.
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OCOBHUHE META®OPA U YTULAJ
NHANBUAYAJIHUX PA3JINKA HA PA3YMEBAIGE
HEKIBU/XKEBHUX META®OPA

Karapuna Musienxosuh?®, Jyman Cramenkosuh?
'Vuusepsurer y Hunry, IIpupoaso-matematnuky daxysrer, Hum, Cpouja
2yuusepsuter CozepropH, MaKkynTeT 3a KynTypy u 06pasosame, CTokxomm, [1IBecka

Pe3ume

Tonaszehn o jemHor onx HajIOMHMHAHTHHjHX IIOjMOBa Y KOTHHTHBHHMM HayKama,
MeTadope, 0OBO HCTPaKHUBAKE UCIUTYje KaKO MHANBHIYAIHE pa3iuke y QIIyHIHO] U
KPHCTAJIM30BaHO] MHTEIUTCHIU]H YTHYY Ha pasyMeBame MeTadopa Ha CPIICKOM je3H-
Ky HOPMHpPaHUX IpeMa ocoOnHama MeTah)OpHYHOCTH, TOTOJHOCTH M3BOPA 1a OIHMILE
Wb U CTETeHa Mo3HaToCcTH. TauHuje, y leMy ce HCIHTyje Be3a usMmehy quynane u
KPHCTAIM30BaHE WHTEIIUTCHIHjE C je[lHe CTpaHe U pa3yMeBamba HEKIIDKEBHUX MeTa-
¢opa ¢ npyre. Y cxilany ca THM, HCTpaKMBambe yropelhyje pesynrare yCIemHocT! Ha
TECTOBUMa MHTEIUTCHIIjE Ca pe3yJTaTuMa YCIEIIHOCTH Ha TECTOBHMA pa3yMeBama
HEKIIKCBHUX MeTadopa mpema Tpu JUMEH3Hje. TpH YIUTHHKA cacTojaia ¢y ce U3
TPU pa3iM4uTa TecTa — PEjBCHOBHX NPOrPECHBHUX MAaTpHId, TECTa CEMaHTHYKHX
CIMYHOCTH U TecTa OTBOPEHMX HHTeprperanuja Meradopa. IIpBa qBa Tecta Mepuiia
cy GayuaHy U KpUCTAIM30BaHy MHTEIUTCHIN]Y, a TIOCICIBH CIIOCOOHOCT 1a ce pa3y-
Me U MHTEepIIpeTHpa HEeKIbIKEBHA MeTadopa. VcnutaHuiy ¢y OWIM CTYIEHTH CBHX
TOAVMHA ¥ HUBOA CTY/Hja YHjH je MaTePH:H je3UK CPIICKH WM KOjH Tra TOBOPE HA HUBOY
MaTepmer. [ T1aBHU (OKyC TOKOM aHaIn3e OWiie Cy Kopenaluje U napipjaine Kopena-
mje mmeljy onabpanux Bapujadiau. Hakon aHanmse kopenanuja usmel)y TecToBa WH-
TENUTeHIIMje ¥ TeCTOBa pasyMeBama Meradopa Jar je JeTajbaH ONUC pe3yiirara Kako
Ou ce mMoKa3zao KHUXOB 3HAyaj, M3BEIM 3aK/bYYIM M JIOBENH Y BE3y ca LHJbEBHMa
UCTPaKHUBaba, TECOPH]jCKMM OKBHPOM H MPETXOJHUM HCTpakuBambuMa. KBaHTHTAaTHB-
Ha aHaJIM3a pe3yJTaTta MoKasyje a Cy BPEIHOCTH Kopenaluja u3Mely TectoBa WHIU-
BUIyaJTHUX pa3jiiKa U TECTOBA pasyMeBama MeTadopa y HEKOIHMKO Cllydaja 3HadajHe.
Haunme, nobujenu pesynratu notBplyjy a ce HeKmbIKeBHE MeTadope yrilaBHOM pa-
3yMejy y3 oclambame Ha KPUCTAIM30BaHy MHTEIMICHIIN]Y, IOK ce (UIynaHa WHTENH-
TeHIIMja KOPUCTH Y W30JI0BaHUM Clly4yajeBHMa, Kao M Ja YTHIa] HHIUBUAYATHUX pa3-
JIMKa 3aBUCH 071 0coOMHa MeTadopa mpeMa Kojuma cy HOpMHUpaHe.
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Appendix A. Non-literary Metaphor List

1. AJIKOXO0JIH3aM je mapasurt. (A3)

2. AmMHe3Hja je rymuiia 3a Opucame namhema. (A1)

3. Bpak je nerypa. (A1, A2, A3)
4. Bpewme je Tanac. (A1)

5. I'eHu cy I1aH U3rpaIibe. (A1)

6. I'yMma je numena ayromoOuia. (A1, A2, A3)
7. [ete je cynbep. (A1, A2, A3)
8. JleTHBCTBO je jyTpo JKUBOTA. (A1, A2, A3)
9. JIMKTaTOpH Cy JaBUTEIBU CIIO0OIE. (A1, A2)

10. JlyM je BU3UTKapTa BaTpe. (A2, A3)

11. 3Be3Jie cy MyTOKas3u. (A1, A3)

12. Wneja je uckpa otkpuha. (A2)

13. Uneja je xpana yma. (A2, A3)

14. UsymMm je mere usymmurespa. (A1, A2)

15. Uudnanmja je 6oaect mpuspene. (A1)

16. Hcruna je maBUpHHT. (A1)

17. HUcropuja je ormemano. (A1, A3)

18. Kumo6pas je moxpeTHH KpoB. (A1, A3)

19. Kopynuuja je kopos mpuspene. (A1)

20. Jlentup je kpuiaTa ayra. (A2, A3)

21. Jby0aB je ropuBo Opaka. (A1)

22. Mecen je 3eMIbHHA CHjaIHIIA. (A2)

23. Mucao je Majka HayKe. (A3)

24, Muaau Jeyu ¢y HEOpYIICHH JUjaMaHTH. (A1, A2, A3)
25. Mo3zak je KyXumba MECIIH. (A2, A3)

26. My3ej je Kibura u3 uCTopuje. (A2)

27. Hosga uneja je cyse. (A1)

28. HayuHo ucTpaxuBame je IaHHHAPeHE. (A1, A2, A3)
29. OO6mMaHa je 3acena. (A1, A2)

30. O6pasoBame je hemep. (A1, A2)

31. Onpacrame je caxpaHa MJIaJ0CTH. (A2)

32. OcmMex je ambacanop. (A2, A3)

33. Tlopoauia je cTeHa CUTYPHOCTH. (A3)

34. TTomrToBame je Ipark KaMeH. (A2)

35. TIpuBpena je KopeH apxase. (A1, A2)

36. TIpujatesbu Cy 3paly CyHIa. (A1)

37. TIpuua je HrCKa TepIn. (A2, A3)

38. TIpocjauu cy maHT/pbHYape IpyIiTBa. (A2, A3)

39. TIpouwnocT je pymna 6e3 aHa. (A1, A2, A3)
40. Pa3Bop je 3eMJbOTpEC y MOPOIHIIH. (A3)

41. Camoha je mycTumba. (A1, A2, A3)
42. CaBeTHHK je BOJMY KPO3 KUBOT. (A1, A2, A3)
43. CaBecT je TpH y OKy yMa. (A1)

44, Cenka je napue Hohu. (A3)

45, CuHpoMaITBo je Majka KpUMHHAJA. (A2, A3)

46. Cnobona je uCTHHA. (A2, A3)

47. CHoBH Cy (PUIMOBHU yMa. (A1, A2, A3)
48. Crapy HaCTaBHUIIHU Cy SHIUKIIONIEIH]e. (A3)

49. Tpau je kyra. (A1)

50. VYram je xpana nehu. (A1, A3)

51. XyMop je MeJeM. (A2, A3)




Metaphor Features and the Influence of Individual Differences on the Comprehension... 443

Appendix B. Metaphor Task: Examples of Scoring

Item: Jlere je cynhep./A child is a sponge.

0 points
1 point
2 points

3 points

Jleme je xao cynhep./A child is like a sponge.

Heme ynuja./A child absorbs.

Heme npukynma pasue ungopmayuje, na nooceha na cynhep./ A child
collects various information, so it resembles a sponge.

Heme ynuja snaree u ungpopmayuje xao cynhep 60dy./ A child absorbs
knowledge and information the way sponge absorbs water..

Item: I'yma je nunena ayromobuia./A tire is a car’s shoe.

0 points Tyme cy 3a xona kao noze 3a woseka./ Tires are to a car as legs are to
a man.

1 point I'yma ce kpefie no semmu./ A tire moves on the ground.

2 points I'yma npysica cnomawiivy 3aumumy 30 HECMEMAHO Kpemarbe U
cnpeuasa knuzare./ A tire provides external protection for smooth
movement and prevents slipping.

3 points I'yme cy neonxoone 3a Kpemarbe aymomoouna, Kao yuneie byouma 3a
xo00./ Tires are necessary for cars to move, as shoes are for people to
walk.

Item: Vctuna je naBupunt./The truth is a labyrinth.

0 points  Jlasupunm je cmasa 3a one xoju aymajy./ A labyrinth is a path for
those who wander.

1 point  Jo ucmune ce mooice dokiu na paznuyume nauune./ The truth can be
reached in different ways.

2 points  Tpeba nponakiu nym 0o ucmune./ You have to find the way to the truth.

3 points Tewxo je O0ofiu 0o ucmume, Kao wmo je mewko naliu uziaz us

nasupunma./ It is difficult to reach the truth, just as it is difficult to
find a way out of a labyrinth.




