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Abstract: This study aimed to examine the gestural embodiment of intensifiers in iconic and
metaphoric gestures when these words are used with literal and metaphoric statements. We asked a
group of Persian native speakers to listen to and then retell a set of Persian stories. In these stories,
a number of intensifiers were used with literal and metaphoric sentences. The results showed that
when an intensifier was used with a literal sentence, there was a higher probability of using an iconic
or beat gesture than when there was no intensifier in the sentence. Also, when an intensifier was used
with a metaphoric sentence, there was a higher probability of using a metaphoric or beat gesture
than when the sentence contained no intensifier. These results suggested that an intensifier in a
literal or metaphoric sentence can strengthen the mental simulation and the embodiment of objects,
ideas, or situations. When an intensifier is used with a literal or metaphoric sentence, the strength of
activation in the premotor areas may be amplified and spread to motor areas. In contrast, when no
such intensifier is used in a literal or metaphoric sentence, there is a higher probability of simulation
in premotor areas without spreading to the primary motor areas. The production of an internal force
and expressing emphasis are two other possibilities that may explain the higher use of gestures with
intensifiers.

Keywords: embodiment; intensifier; iconic gesture; literal sentence; metaphoric gesture; metaphoric
sentence

1. Introduction

Embodied language cognition has been one of the widely debated topics in cognitive
science in recent years. Embodied language cognition refers to the reactivation of sensori-
motor experiences when people use language to talk about something or an experience
(e.g., [1-4]). According to the main idea of embodiment theories, the same sensorimotor
processes involved in the actual perception of an object or an experience are reactivated
when people talk about that object or experience (e.g., [5-8], for reviews, see [9,10]). The
reactivation of sensorimotor experiences can happen in various modalities; visual, auditory,
haptic, gustatory, olfactory, and motoric experiences involved in perceiving an object or
having an experience can be reactivated when people talk about it. This means that the
experience is mentally simulated, and the same sensorimotor networks used to perceive
the object or experience are reactivated.

Generally, embodied language cognition can be divided into two areas of embodied
literal language cognition and embodied metaphoric language cognition. When people use
literal language, the words directly refer to their referents. For example, the table is made of
wood is a literal sentence as all words have been used in their literal senses in this sentence.
According to embodied literal language cognition (e.g., [4,7,8]), when this sentence is used,
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the same sensorimotor experiences and neural processes involved in perceiving a table,
which are primarily visual and haptic, are reactivated. To take another example, when
people talk about cinnamon, the sensory experiences involved in perceiving cinnamon
(visual, olfactory, and gustatory) are activated [11,12]. According to embodied metaphoric
language cognition, the reactivation of sensorimotor experiences takes place even when
people use metaphoric language [13]. It has been argued that processing a metaphoric
sentence that describes something (target of the metaphor) in terms of an action (base
of the metaphor) involves simulating the metaphorical action [13]. For example, in the
metaphorical phrase grasp an idea, understanding something (target of the metaphor) is
metaphorically described in terms of grasping an object (base of the metaphor). From the
perspective of embodied metaphoric language cognition, while processing this metaphor,
the action of grasping a physical object is simulated in the mind. Here, the action of
grasping is a metaphorical action, but it is simulated like a real action. The key assumption
of embodied metaphoric language cognition is that the same sensorimotor networks that
are engaged to perform or perceive the base of a metaphor (e.g., grasping an object) are
recruited to process the target of the metaphor and the whole metaphorical statement.
Embodied metaphorical processing has been supported by the findings of some behavioral
experiments (e.g., [14-17]) and neuroimaging studies (e.g., [18-20]).

The actions, objects, or events that are described by literal or metaphoric sentences can
be simulated mentally or physically. Mental simulation is entirely an internal process that
involves only the activation of neural networks. Interestingly, there is some neuroimaging
evidence suggesting that the same neural networks that are engaged in the actual perception
of an object or experience are also engaged in mental imagery or mental simulation of that
object or experience (e.g., [21-24]). For example, when an experience has been perceived
through vision, the process of mental simulation of that experience involves the activation
of the visual system (e.g., [25]). On the other hand, physical simulation is an external
process that can take place in gestures. For example, the action of pushing an object can be
simulated by a pushing gesture. While the mental simulation of pushing an object takes
place at a mental level that cannot be perceived by an observer, the gestural simulation
takes place at a physical level that can be perceived by an external observer.

Studies on co-speech gestures show that people mentally simulate actions, concepts,
and events during talking [26,27]. Such mental and gestural simulations accompany both
literal and metaphoric statements. For example, when people use the literal sentence [
pushed the car, they may use a pushing gesture. This use of this gesture indicates that the
action described by the literal sentence is mentally and physically simulated. Interestingly,
people may use a pushing gesture when they produce the metaphoric sentence he pushed his
idea. Here, the action of pushing is not a real action but a metaphorical one. This suggests
that even metaphorical actions are mentally simulated and appear in the form of co-speech
gestures when people use metaphoric language [26-30]. Based on the function and the
information that is provided by gestures and also types of co-occurring sentences, gestures
can be classified into different categories. In the following section, we take a look at one
of the most well-known classifications of gestures. Then, we describe the methodology of
our study that aimed to investigate how intensifiers (very, too, so, etc.) are embodied in
gestures when they are used with literal or metaphoric sentences.

2. Various Types of Gestures

McNeill’s typology [31] is one of the most useful and well-known classifications of
gestures, which has been particularly used by researchers studying the cognitive aspects
of gestures. Based on this typology, gestures are classified into four main classes: (1)
pointing (deictic) gestures, (2) iconic gestures, (3) metaphoric gestures, and (4) beat gestures.
Pointing gestures are totally dependent on the physical context of the conversation and are
used to refer to objects or locations in the area of conversation. A pointing gesture often
takes the shape of an extended index finger and shows the direction that leads to the object
or the place it refers to. In addition to the index finger, other fingers or the entire hand
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may also be used as a pointing gesture. However, the index finger is the most common
finger used to produce pointing gestures. An iconic gesture presents an illustration of the
shape of an object or a physical feature of an event by the shape of the hand or the trace
of hand movements. An iconic gesture has an iconic and meaningful relationship with
the shape or the meaning of the object it refers to. For example, illustrating a circle by the
trace of a gesture for referring to the circular shape of an object is an iconic gesture. A
metaphoric gesture refers to the metaphorical meaning of an expression and illustrates the
base of the metaphor to refer to its target. For example, a grasping gesture that is used
with the metaphoric sentence I grasped the idea is a metaphoric gesture. In this example,
understanding an idea (target of the metaphor) is understood in terms of grasping an object
(base of the metaphor), and a grasping gesture is used to illustrate the base of the metaphor.
Here, the metaphoric gesture illustrates the metaphorical action of grasping. The beat
gesture does not have any meaningful relationship with the accompanying speech. It does
not express any semantic information. It is just produced in some kind of coordination
with the prosody of speech. Iconic and metaphoric gestures are put in one category and are
called representational gestures.

Among the four types of gestures in McNeill’s typology, iconic and metaphoric ges-
tures have the closest relationship with the meanings of words that are used with them.
In the following section, we review some works that have discussed these two types of
gestures. Then, we describe the methodology of our study that aimed to investigate the
embodiment of intensifiers in these types of gestures.

3. Iconic and Metaphoric Gestures

In order to describe the processes and mental mechanisms of gesture production and
comprehension, several theories have been suggested, such as the sketch model [32], the
lexical gesture process model [33], the interface model [34], the growth point theory [35,36],
and the gesture-in-learning-and-development framework [26]. The gesture-as-simulated
action [27] is one of the latest theories that have been successful in explaining the men-
tal mechanisms of gesture production. This theory holds that gestures are the result of
mental simulations of perceptual and motoric properties. Based on this theory, when a
literal sentence is used to describe spatial and motoric properties of an idea, or when a
metaphoric sentence is used to describe an idea in terms of spatial and motoric properties,
a gesture may be produced, regardless of whether the idea is literally or metaphorically
described [27]. Iconic gestures are the result of simulating real spatial and motoric features,
while metaphoric gestures are the result of metaphoric simulations of ideas in terms of
spatial and motoric concepts.

In our recent study on the use of metaphoric and beat gestures with metaphors [37],
metaphors were categorized into four types (motion-based, static space-based, static object-
based, and static event-based) and the use of metaphoric and beat gestures with each type
of metaphor in retelling stories was examined. The results showed that static space-based
metaphors were accompanied by the highest number of metaphoric gestures, while static
event-based metaphors were accompanied by the highest number of beat gestures. Since
the classification of metaphors was based on the spatial and motoric properties of the base
of the metaphors, such results suggest that the use of metaphoric gestures and beat gestures
with metaphors is largely on the spatial and motoric properties of the base of the metaphors.
In an extension of the previous study [38], the same idea that had been used to categorize
metaphors was also used to categorize literal sentences into four types. Then, the use
of metaphoric and iconic gestures with the four types of metaphorical sentences and the
four types of literal sentences in retelling stories was examined. The results showed that
event-based metaphors were used with the smallest number of metaphoric gestures, and
event-based literal statements were used with the smallest number of iconic gestures, again
suggesting that the use of gesture is highly dependent on spatial and motoric properties of
concepts that are described in the accompanying speech.
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In one study that was investigated to examine the impact of metaphoric gestures on
metaphor comprehension [39], participants performed a metaphoric gesture or imagined
a metaphoric gesture that illustrated the base concept of a subsequent metaphor. The
results showed that performing or even imagining a metaphoric gesture could facilitate the
process of understanding the subsequent metaphor. A related recent study [15] examined a
group of participants” comprehension of metaphors in congruent gesture-prime conditions,
opposite gesture-prime conditions, and no-prime conditions. In congruent gesture-prime
conditions, each metaphor was preceded by a metaphoric gesture that was congruent
with the gestural representation of the schema of the subsequent metaphor. In opposite
gesture-prime conditions, each metaphor was preceded by a gesture that was opposite to
the gestural representation of the schema of the subsequent metaphor. The results showed
that participants of congruent gesture-prime conditions performed better than the other
two groups in comprehending metaphors.

Results of the reviewed studies support the idea that literal and metaphoric actions
are mentally simulated (embodied) and can appear in co-speech iconic and metaphoric
gestures. In this study, we aimed to investigate the gestural embodiment of intensifiers in
iconic and metaphoric gestures when these words are used with literal and metaphoric
statements. To this aim, we asked a group of Persian native speakers to listen to and then
retell a set of Persian stories. In these stories, a number of intensifiers were used with
literal and metaphorical sentences. We examined the reproductions of these stories by the
participants to find out how intensifiers are realized in iconic and metaphoric gestures.

4. Method
4.1. Participants

We randomly selected a group of thirty students from language learners at Bartar
Language Academy. The participants were selected from a larger heterogeneous group of
students who were available for the study. This group consisted of 18 females and 12 males.
They were between 17 and 28 years old. However, we did not consider gender and age as
variables in our study. All participants were native Persian speakers.

4.2. Materials

We used four audio stories in the study. Each story included 250-300 words and was
presented in around three minutes. The stories were told in Persian. The first story was
about the early hardships and difficult life of a neglected poor man who later became
a successful, rich man. The second story was about a simple worker who later became
a top manager through hard work and extraordinary talent. The third story was about
the positive results of an apparently bad event for the first character of the story. The
fourth story was about the value of a kind heart. In each story, six intensifiers were used.
The English translations of these intensifiers were as follows: very, too, so, really, rather,
completely. Each intensifier was used twice in each story, once with a literal sentence and
another with a metaphoric sentence. Therefore, each story contained twelve intensifiers.
The order of literal and metaphoric sentences in the stories was random. The English
translations of literal and metaphoric sentences are given in Appendix A.

4.3. Procedure

Before conducting the main part of the study, participants were trained in a session
designed to familiarize them with the procedure and the conditions of the study. In this
training session, each participant listened to a sample story and retold it in front of a camera.
In order to avoid any effect on the performance of the participants, the purpose of the
study was not revealed to the participants. In addition to this training session, just before
conducting the main study, participants were provided with oral instructions. First, they
listened to the first audio story. The story was presented to the participants by a speaker. A
camera had been installed two meters away from the participants to record gestures while
retelling the stories. While listening to the stories and retelling them, participants were in a
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standing position. The story was played twice. After listening to the story for the second
time, the participants retold the story. They were given three minutes to retell the story.
The distance between the participants and the camera made the recording of the gestures
produced during the retelling of the story possible. The same procedure was used for the
other three stories. These stories were presented to all participants in the same order.

4.4. Data Analysis

The video recordings were analyzed to obtain the number of literal and metaphoric
sentences that had been used while retelling the stories. First, the number of literal sentences
used with intensifiers and the number of literal sentences that had been used without
intensifiers were obtained. For each group of these literal sentences (with or without an
intensifier), the number of literal sentences used with iconic gestures, beat gestures, or
without a gesture was obtained. A similar procedure was used for metaphoric sentences.
The number of metaphoric sentences used with and without intensifiers was obtained.
For each group of these metaphoric sentences (with intensifier or without intensifier),
the numbers of metaphoric sentences used with metaphoric gestures, beat gestures, or
without gestures were obtained. Also, a Chi-square test was used to examine the association
between using intensifiers in sentences and using gestures with the sentences. This analysis
was done for both literal and metaphoric sentences separately. The coding of gestures
was done by two coders who were not involved in the study. This was done to avoid any
kind of bias in the process of coding gestures. The inter-coder reliability was calculated by
calculating the Kappa coefficient to make sure that the process of coding gestures had an
acceptable level of reliability. In those few cases where the coding of the two coders was
not consistent, one of the researchers of the study made the final judgment. These analyses
had two aims. The first aim was to examine the co-occurrence of intensifiers with iconic
gestures, beat gestures, and no-gesture when literal sentences were used. The second aim
was to examine the co-occurrence of intensifiers with metaphoric gestures, beat gestures,
and no-gesture when metaphoric sentences were used.

5. Results

First, the inter-coder consistency in the coding of data was calculated by obtaining the
Kappa coefficient. This coefficient was 0.91, which is a high level of reliability. This was an
acceptable level of reliability in the coding of the data. As mentioned, in those cases where
the two coders had made different judgments on the type of gestures, one of the researchers
of the study made the final judgment. The results of the study have been summarized in
Tables 1 and 2. The second row in Table 1 shows the proportion of cases in that intensifiers
co-occurred with iconic gestures, beat gestures, or no gestures when literal sentences were
used by the participants. Results of the Chi-square test showed a significant association
between using intensifiers in literal sentences and using gestures (x> = 47.64, p< 0.00001).
These values show that when an intensifier is used with a literal sentence, there is a higher
possibility of using an iconic or beat gesture than when the sentence is used without an
intensifier.

Table 1. Number of literal sentences used with/without an intensifier and with iconic/beat gestures.

Literal sentences used Literal sentences used Literal sentences used

Literal sentences used L. o L. \ cy e
with intensifiers and with intensifiers and with intensifiers and

with intensifiers

with iconic gestures with beat gestures without gesture
145 68 (46.8%) 47 (32.4%) 30 (20.6%)

Literal sentences used Literal sentences used Literal sentences used
Literal sentences used  without intensifiers without intensifiers

without intensifiers

without intensifiers and with iconic and with beat .
and without gestures

gestures gestures

260 67 (25.7%) 47 (18%) 146 (56.1%)
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Table 2. Number of metaphors used with/without intensifier and with metaphoric/beat gestures.

Metaphors used with ~ Metaphors used with ~ Metaphors used with

?ﬁfgﬁg&iﬁ used with intensifiers and with  intensifiers and beat intensifiers without
metaphoric gestures gestures gesture
156 80 (51.2%) 55 (35.2%) 21 (13.4%)
Metaphors used Metaphors used
Metaphors used without intensifiers without intensifiers vl\\/flietgafu}}coilrri;rf:iiers
without intensifiers and with metaphoric  and with beat .
gestures gestures and without gesture
208 53 (25.4%) 49 (23.5%) 106 (50.9%)

The second row in Table 2 shows the proportion of cases in that intensifiers co-occurred
with metaphoric gestures, beat gestures, or no-gesture when metaphoric sentences were
used by the participants. Results of the Chi-square test showed a significant association
between using intensifiers in literal sentences and using gestures (x? = 56.44, p< 0.00001).
These values show that when an intensifier is used with a metaphoric sentence, there is a
higher possibility of using a metaphoric or beat gesture than when the metaphor is used
without an intensifier.

A comparison between the results presented in Tables 1 and 2 reveals that when
metaphoric or literal sentences are used with intensifiers, the pattern of co-occurrence of
intensifiers and gestures is similar. That is, when intensifiers are used with metaphoric or
literal sentences, there is a higher probability of using gestures (iconic or beat gestures with
literal sentences and metaphoric or beat gestures with metaphoric sentences) than when no
intensifier is used with literal or metaphoric sentences.

6. Discussion

As mentioned in the previous section, the results of this study showed that when an
intensifier was used with a literal sentence, there was a higher probability of using an iconic
or beat gesture with the sentence. Also, when an intensifier was used with a metaphoric
sentence, there was a higher probability of using a metaphoric or a beat gesture with the
sentence. A question that is raised here is why intensifiers raise the probability of using
gestures with literal and metaphoric sentences. To answer this question, we provide three
explanations in the following three subsections.

6.1. Amplifying the Strength of Simulation and Embodiment

One possible answer to the posed question is that intensifiers strengthen the degree
of embodiment of the object, idea, or situation that is described by a literal or metaphoric
sentence. As mentioned in reviewing past works, results of some studies have provided
evidence showing using literal and metaphorical sentences activates mental imagery or
sensorimotor mental simulation of the object, idea, or situation that is described by that
sentence (e.g., [4,6,11,12,21-25]). Therefore, when these sentences are used with intensifiers,
mental simulation and the embodiment of an object, idea, or situation can be strengthened.
This strengthening of mental simulation and embodiment prepares the ground for the
transformation of simulation and embodiment from a mental realization to a physical
gestural realization. In other words, when an intensifier is used with a literal or metaphori-
cal sentence, the process of mental simulation and the embodiment of the object, idea, or
situation is strengthened and is realized in the form of gestures. This means that intensifiers
can function as an embodying amplifier. These embodying amplifiers can support the process
of transforming a fully mental simulation or embodiment of an object, idea, or situation
into a physical one realized in the form of gestures.

Intensifiers do not have much semantic content when they stand alone. Their meanings
are largely dependent on the meanings of other words in the sentence. For instance, in
the sentence he was fighting against a very high mountain of challenges, the meaning of the
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intensifier (very) is highly dependent on the meanings of the adjective (high) and the noun
(mountain) that have been used after it. Therefore, embodied realization of the intensifier
is one part of the embodiment of the words that have been used after it in the sentence. In
fact, the intensifier strengthens the process of mental imagery and the embodiment of a
high mountain. Here, the intensifier is embodied as the degree of the height of a mountain.
Intensifiers have dynamic meanings. They can refer to the degree of height, weight, speed,
and many other things. Depending on the meanings of words used in a sentence, an
intensifier used in that sentence can amplify the meanings of other words and strengthen
the process of embodiment from a fully mental realization to a physical realization in the
form of gestures.

The important point about intensifiers is that they do not change the semantic content
of the sentence. For example, the meaning of the sentence the speed of changes was high does
not differ significantly from the meaning of the sentence the speed of changes was very high.
The only difference in the semantic contents of these two sentences is in the degree of the
speed of an event. Since an intensifier (very) has been used in the second sentence, the
process of the metaphorical embodiment of the movement of an object (the base of the
metaphor is the speedy movement of an object) is strengthened. Therefore, the probability
of using a gesture to describe this high speed is increased.

From the perspective of gesture-as-simulated-action theory [26,27], gestures occur
when the strength of activation in the premotor areas exceeds a certain threshold and
spreads to motor areas. The activation in the premotor areas is triggered by a mental
simulation or embodiment in these areas. Therefore, it can be suggested that when a
literal or metaphoric sentence is used without an intensifier, there is a higher probability
of simulation in premotor areas without spreading to the primary motor areas. In such
cases, the strength of activation may not be strong enough to spread to primary motor areas.
When an intensifier is used with a literal or metaphoric sentence, the strength of activation
in the premotor areas is amplified. In such cases, there is a higher probability of spreading
activation from premotor areas to motor areas. When this happens, gestures occur, and the
process of embodiment is realized in gestures. In other words, the intensifier functions as
a stimulus that causes the spreading of activation from premotor areas to primary motor
areas, leading to the production of gestures. This is, in fact, a transformation of a full mental
process (simulation and embodiment in the premotor areas) into a physical simulation in
gestures.

6.2. Triggering an Internal Force in the Body

Since intensifiers are used to express the degree of something (size, weight, speed,
etc.), they are often accompanied by the production of an internal force in the body. In other
words, the degree of something is embodied as a kind of internal force in the body. This can
be realized as muscle intensification. This internal force can be a stimulus for the production
of gestures. In other words, the internal force that accompanies an intensifier could prepare
the body for the production of a gesture. Furthermore, many Persian intensifiers contain a
long, strong vowel. The production of these vowels involves the release of high-pressure
air from the lungs. The exit of high-pressure air from the lungs is also accompanied by
an extra internal force in the body, which can stimulate the body for the production of
a gesture. It should be noted that the use of long, strong vowels is the case not only
with Persian intensifiers but also with intensifiers in other languages. For example, most
English intensifiers contain long and strong vowels (e.g., too, extremely, completely). The
simultaneous production of gesture and release of high-pressure air from the lungs is
particularly the case with beat gestures that accompany intensifiers because beat gestures
are aligned with the prosody of speech in a coordinated way. In other words, the production
of a long vowel by the release of high-pressure air from the lungs is aligned with a beat
gesture in a coordinated manner.
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6.3. Communicating and Emphasizing the Degree of Something

Intensifiers are used to express the degree of something. They have an emphasizing
function. In addition to being expressed by intensifiers, this emphasis can be made by
a gesture because using two modes of communication to express one thing means that
it is an important part of the meaning of the sentence. Here, a gesture is used to put
more emphasis on one part of the meaning (the degree of something). In other words,
gestures that are used with intensifiers in literal and metaphoric sentences can have a
communicative emphasizing function. Speakers use these gestures to highlight a certain
part of the meaning of the sentence. They are used to bring the size of something into the
focus of attention and tell the addressee that this part of the meaning of the sentence is
especially important. This is why it is expressed by both words and gestures in two modes
of communication. Therefore, the use of gestures with intensifiers in literal and metaphoric
sentences can be explained from a cognitive or a communicative perspective, although
both of them can be in operation at the same time.

7. Conclusions and Suggestions for Future Research

Based on the results of this study, it can be concluded that the way that intensifiers are
embodied in literal statements is similar to the way that they are embodied in metaphoric
statements. When an intensifier is used with a literal or metaphoric sentence, there is a
higher probability of using a gesture with that sentence. While using an intensifier with a
literal sentence raises the probability of using an iconic or beat gesture, using an intensifier
with a metaphoric sentence raises the probability of using a metaphoric or beat gesture.
This could mean that intensifiers are embodied in terms of representational gestures (iconic
and metaphoric) or beat gestures when they are used with literal or metaphoric sentences.
Similar to our previous three studies [37,38,40], the results of this study support the key
assumptions of the strong versions of the embodiment; that is, understanding literal and
metaphorical statements involve basically similar embodiment processes.

Finally, it must be noted that, like any other study, this study had some limitations.
Perhaps the most important limitation was the lack of accessibility to people from a variety
of linguistic backgrounds. If the study had been conducted on several groups of participants
with various mother tongues, more reliable results could have been obtained. Therefore,
in future research projects, more comprehensive studies can be conducted on the use of
gestures with intensifiers in various languages. Also, the data of this study were collected
in a storytelling context. If the data had been collected in a more natural context, more
reliable results could have been obtained. Therefore, in future research projects, the use of
gestures with intensifiers can be examined in natural contexts by collecting data from daily
interactions.
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English translations of literal sentences used with intensifiers in the stories.

The factory was really big.

It was very far away from their home.

The house was in a very wide area.

The village was very far from city center.

The conditions of life were too harsh.

The desert was too large.

This area was too high for him to reach the peak.

Her house was too small.

The boxes were so heavy that he could not move them.
The factory was so large that it was hard to walk from one side of the factory to other
side.

The house was so big.

The distance between the city and the surrounding villages was so long.
He was living in really hard conditions.

There was a really deep gap between the poor and the rich.
The speed of the car was really fast.

She was walking really slowly.

The plain was rather large and open-ended.

He became rather strong.

The speed of movement was rather fast.

The walls were rather high and strong.

They took absolutely everything.

It was absolutely forbidden.

She had no choice but to be absolutely silent.

She absolutely supported her friends.

English translations of metaphorical sentences used with intensifiers in the stories.

He was fighting against a very high mountain of challenges.
The animosity was very deep and rooted.

He had very high ambitions for her future life.

Her kind behavior had a very deep effect on her friends.

The walls of distrust were too high between them.

The economic gap between people was too large.

The speed of changes was too high.

Her beliefs were too strong.

His beliefs were so strong that was impossible change them.

He was surrounded by so many challenges.

She had a so flexible behavior toward people.

The event had so many far-reaching consequences.

The advice was really a candle for him in those dark days.

He was swimming in a really stormy sea of challenges.

After that event, a really new chapter opened in her life.

The bond of love between her and her friends was really strong.
The difficulties seemed to be rather large and unconquerable.

It seemed to be a rather high ambition.

A large number of people were living at rather low levels of economic power.
Expectations were rather high.

His life could have been completely destroyed.

The road leading to his dreams was a completely one-way road for him.
The road to her dreams was a completely bright road.

She a completely pure heart that was full of kindness.



Behav. Sci. 2023, 13,174 10 of 11

References

1. Barsalou, L. Grounded cognition: Past, present, and future. Top. Cogn. Sci. 2010, 2, 716-724. [CrossRef] [PubMed]

2. Feldman, J.; Narayanan, S. Embodied meaning in a neural theory of language. Brain Lang. 2004, 89, 385-392. [CrossRef] [PubMed]

3. Gibbs, R.W. Embodiment and Cognitive Science; Cambridge University Press: New York, NY, USA, 2005.

4. Pulvermiiller, F. How neurons make meaning: Brain mechanisms for embodied and abstract-symbolic semantics. Trends Cogn.
Sci. 2013, 17, 458-470. [CrossRef] [PubMed]

5. Glenberg, A.M.; Kaschak, M.P. Grounding language in action. Psychon. Bull. Rev. 2002, 9, 558-565. [CrossRef]

6. Hauk, O.; Johnsrude, I.; Pulvermiiller, F. Somatotopic representation of action words in human motor and premotor cortex.
Neuron 2004, 41, 301-307. [CrossRef]

7. Pulvermiiller, F. Brain mechanisms linking language and action. Nat. Rev. Neurosci. 2005, 6, 576-582. [CrossRef]

8. Rizzolatti, G.; Arbib, M.A. Language within our grasp. Trends Neurosci. 1998, 21, 188-194. [CrossRef]

9. Khatin-Zadeh, O.; Eskandari, Z.; Cervera-Torres, S.; Ruiz Fernandez, S.; Farzi, R.; Marmolejo-Ramos, F. The strong versions of
embodied cognition: Three challenges faced. Psychol. Neurosci. 2021, 14, 16-33. [CrossRef]

10. Khatin-Zadeh, O.; Farsani, D.; Eskandari, Z.; Marmolejo-Ramos, F. The roles of motion, gesture, and embodied action in the
processing of mathematical concepts. Front. Psychol. 2022, 13, 969341. [CrossRef]

11.  Gonzalez, J.; Barros-Loscertales, A.; Pulvermiiller, F; Meseguer, V.; Sanjuan, A.; Belloch, V.; Avila, C. Reading cinnamon activates
olfactory brain regions. Neuroimage 2006, 32, 906-912. [CrossRef]

12. Barrés-Loscertales, A.; Gonzalez, J.; Pulvermidiller, E; Ventura-Campos, N.; Bustamante, J.C.; Costumero, V.; Parcet, M.A; Avila, C.
Reading salt activates gustatory brain regions: fMRI evidence for semantic grounding in a novel sensory modality. Cereb. Cortex
2012, 22, 2554-2563. [CrossRef] [PubMed]

13. Gallese, G.; Lakoff, G. The brain’s concepts: The role of the sensory-motor system in conceptual knowledge. Cogn. Neuropsychol.
2005, 22, 455-479. [CrossRef] [PubMed]

14. Horchak, O.V,; Giger, ].C.; Pochwatko, G. Simulation of metaphorical actions and discourse comprehension. Metaphor Symb. 2014,
29,1-22. [CrossRef]

15. Khatin-Zadeh, O. Embodied metaphor processing: A study of the priming impact of congruent and opposite gestural representa-
tions of metaphor schema on metaphor comprehension. Metaphor Symb. 2023, 38, 70-80. [CrossRef]

16. Khatin-Zadeh, O.; Hu, J.; Marmolejo-Ramos, E.; Farsani, D. The impact of gestural representation of metaphor schema on
metaphor comprehension. Pozn. Stud. Contemp. Linguist. 2023, in press. [CrossRef]

17.  Ritchie, L.D. X IS A JOURNEY: Embodied simulation in metaphor interpretation. Metaphor Symb. 2008, 23, 174-199. [CrossRef]

18. Desai, R.H,; Binder, J.R.; Conant, L.L.; Mano, Q.R.; Seidenberg, M.S. The neural career of sensory-motor metaphors. J. Cogn.
Neurosci. 2011, 23, 2376-2386. [CrossRef]

19. Glenberg, A.M.; Sato, M.; Cattaneo, L.; Riggio, L.; Palumbo, D.; Buccino, G. Processing abstract language modulates motor system
activity. Q. J. Exp. Psychol. 2008, 61, 905-919. [CrossRef]

20. Desai, R.H. Are metaphors embodied? The neural evidence. Psychol. Res. 2021, 86, 2417-2433. [CrossRef]

21. Bartolomeo, P. The neural correlates of visual mental imagery: An ongoing debate. Cortex 2008, 44, 107-108. [CrossRef]

22. Hamamé, C.M,; Vidal, J.R.; Ossanddn, T.; Jerbi, K.; Dalal, S.S.; Minotti, L.; Bertrand, O.; Kahane, P.; Lachaux, J.P. Reading the
mind’s eye: Online detection of visuo-spatial working memory and visual imagery in the inferior temporal lobe. Neuroimage 2012,
59, 872-879. [CrossRef] [PubMed]

23. Liu,J.; Spagna, A.; Bartolomeo, P. Hemispheric asymmetries in visual mental imagery. Brain Struct. Funct. 2022, 227, 697-708.
[CrossRef] [PubMed]

24. Spagna, A. Visual mental imagery: Inside the mind’s eyes. Handb. Clin. Neurol. 2022, 187, 145-160. [CrossRef]

25.  Farah, M.]. The neural basis of mental imagery. Trends Neurosci. 1989, 12, 395-399. [CrossRef] [PubMed]

26. Hostetter, A.B.; Alibali, M.W. Visible embodiment: Gestures as simulated action. Psychon. Bull. Rev. 2008, 15, 495-514. [CrossRef]

27. Hostetter, A.B.; Alibali, M.W. Gesture as simulated action: Revisiting the framework. Psychon. Bull. Rev. 2018, 26, 721-752.
[CrossRef]

28. Casasanto, D. Conceptual Affiliates of Metaphorical Gestures. In Proceedings of the International Conference on Language,
Communication, & Cognition, Brighton, UK, 4-7 August 2008.

29. Cienki, A.; Miiller, C. Metaphor, gesture, and thought. Camb. Handb. Metaphor Thought 2008, 483-501. [CrossRef]

30. Chui, K. Conceptual metaphors in gesture. Cogn. Linguist. 2011, 22, 437-458. [CrossRef]

31. McNeill, D. Hand and Mind: What Gestures Reveal about Thought; University of Chicago Press: Chicago, CA, USA, 1992.

32. de Ruiter, J.P. The Production of Gesture and Speech. In Language and Gesture; Cambridge University Press: Cambridge, UK, 2000;
pp. 284-311.

33. Krauss, RM.; Chen, Y.; Gottesman, R.F. Lexical Gestures and Lexical Access: A Process Model. In Language and Gesture; McNeill,
D., Ed.; Cambridge University Press: Cambridge, UK, 2000; pp. 261-283.

34. Kita, S,; Ozyiirek, A. What does cross-linguistic variation in semantic coordination of speech and gesture reveal? Evidence for an
interface representation of spatial thinking and speaking. J. Mem. Lang. 2003, 48, 16-32. [CrossRef]

35. Gawne, L.; Kelly, B.F. Revisiting significant action and gesture categorization. Aust. J. Linguist. 2014, 34, 216-233. [CrossRef]

36. McNeill, D. Gesture and Thought; University of Chicago Press: Chicago, CA, USA, 2005.


http://doi.org/10.1111/j.1756-8765.2010.01115.x
http://www.ncbi.nlm.nih.gov/pubmed/25164052
http://doi.org/10.1016/S0093-934X(03)00355-9
http://www.ncbi.nlm.nih.gov/pubmed/15068922
http://doi.org/10.1016/j.tics.2013.06.004
http://www.ncbi.nlm.nih.gov/pubmed/23932069
http://doi.org/10.3758/BF03196313
http://doi.org/10.1016/S0896-6273(03)00838-9
http://doi.org/10.1038/nrn1706
http://doi.org/10.1016/S0166-2236(98)01260-0
http://doi.org/10.1037/pne0000252
http://doi.org/10.3389/fpsyg.2022.969341
http://doi.org/10.1016/j.neuroimage.2006.03.037
http://doi.org/10.1093/cercor/bhr324
http://www.ncbi.nlm.nih.gov/pubmed/22123940
http://doi.org/10.1080/02643290442000310
http://www.ncbi.nlm.nih.gov/pubmed/21038261
http://doi.org/10.1080/10926488.2014.859045
http://doi.org/10.1080/10926488.2022.2122830
http://doi.org/10.1515/psicl-2022-1056
http://doi.org/10.1080/10926480802223085
http://doi.org/10.1162/jocn.2010.21596
http://doi.org/10.1080/17470210701625550
http://doi.org/10.1007/s00426-021-01604-4
http://doi.org/10.1016/j.cortex.2006.07.001
http://doi.org/10.1016/j.neuroimage.2011.07.087
http://www.ncbi.nlm.nih.gov/pubmed/21839843
http://doi.org/10.1007/s00429-021-02277-w
http://www.ncbi.nlm.nih.gov/pubmed/33885966
http://doi.org/10.1016/B978-0-12-823493-8
http://doi.org/10.1016/0166-2236(89)90079-9
http://www.ncbi.nlm.nih.gov/pubmed/2479137
http://doi.org/10.3758/PBR.15.3.495
http://doi.org/10.3758/s13423-018-1548-0
http://doi.org/10.1017/CBO9780511816802.029
http://doi.org/10.1515/cogl.2011.017
http://doi.org/10.1016/S0749-596X(02)00505-3
http://doi.org/10.1080/07268602.2014.887406

Behav. Sci. 2023, 13,174 11 of 11

37.

38.

39.

40.

Khatin-Zadeh, O.; Farsani, D.; Reali, F. A study of using metaphoric and beat gestures with motion-based and non-motion-based
metaphors during retelling stories. Behav. Sci. 2022, 12, 129. [CrossRef] [PubMed]

Khatin-Zadeh, O.; Farsani, D.; Banaruee, H. A study of the use of iconic and metaphoric gestures with motion-based, static
space-based, static object-based and static event-based statements. Behav. Sci. 2022, 12, 239. [CrossRef] [PubMed]

Wilson, N.L.; Gibbs, R.W. Real and imagined body movement primes metaphor comprehension. Cogn. Sci. 2007, 31, 721-731.
[CrossRef]

Khatin-Zadeh, O.; Eskandari, Z.; Banaruee, H.; Seckel Santis, M.].; Farsani, D. Understanding perceptual change as a movement
in literal and metaphorical sentences. Cogent Arts Humanit. 2022, 9, 1-13. [CrossRef]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.


http://doi.org/10.3390/bs12050129
http://www.ncbi.nlm.nih.gov/pubmed/35621426
http://doi.org/10.3390/bs12070239
http://www.ncbi.nlm.nih.gov/pubmed/35877309
http://doi.org/10.1080/15326900701399962
http://doi.org/10.1080/23311983.2022.2118446

	Introduction 
	Various Types of Gestures 
	Iconic and Metaphoric Gestures 
	Method 
	Participants 
	Materials 
	Procedure 
	Data Analysis 

	Results 
	Discussion 
	Amplifying the Strength of Simulation and Embodiment 
	Triggering an Internal Force in the Body 
	Communicating and Emphasizing the Degree of Something 

	Conclusions and Suggestions for Future Research 
	Appendix A
	References

