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Abstract. A great amount of evidence has now been accumulated indicating that many aspects of cognition, including
language are closely interconnected with or “grounded” in the sensory-motor modalities. In this respect, an interesting line
of research that has not yet been studied in great detail is whether activation of the sensory-motor brain areas can be found
when figurative language is processed. Two experiments were conducted to address the following questions: firstly, can
evidence of effector-specific motor activation be found in the processing of idioms; secondly, how would such activation
unfold in time? We hypothesized that highly imageable idioms are more strongly coded in different modalities and would
therefore be processed faster and be more likely to show evidence of activation in the motor cortex. We also hypothesized
that the time between the subsequent presentation of two stimuli would affect the response pattern, as complex simulation
processes involving the motor modality in the processing of language would take time to unfold and for two conflicting
activations to be integrated. Participants saw pairs of idioms presented one by one and had to indicate whether both idioms
were familiar. In Experiment 1, participants responded manually by pressing а button. Experiment 2 required an oral response.
For both experiments, highly imageable idioms were processed faster than those with low imageability, indicating а processing
advantage related to imageability. More importantly, in Experiment 2 there was а three-way interaction: after а stimulus onset
asynchrony (SOA) of 3000 ms there was facilitation in highly imageable idioms in the Same Effector condition compared to
the Different Effector condition, suggesting that the motor simulation process might need time to unfold.
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Introduction
Traditionally, language has been viewed as an abstract, amodal, proposition-based, symbolically operated system with
perception and action acting as simple input-output systems (Wilson, 2002). However, there is emerging evidence
that sensory-motor representations play а role in the processing of literal language, from individual words to phrases
and sentences (see Fischer & Zwaan, 2008, for а review). In
particular, а wealth of brain imaging research shows that
processing motion-related, effector-specific verbs (e.g., lick,
pick, kick) or sentences activates motor and premotor cortices in а somatotopic1 manner (Pulvermüller, Haerle, &
Hummel, 2001; Pulvermüller, Hauk, Nikulin, & Ilmoniemi,
2005; Buccino et al., 2005; Tettamanti et al., 2005). Behavioral studies, in turn, have found evidence of activation for
а variety of spatial and motor characteristics in response to
verbal material (e.g., Glenberg & Kaschak, 2002; Matlock,
2004; Bergen, Lau, Narayan, Stojanovic, & Wheeler 2010).
These data are broadly consistent with the claim that cognition is based on action and perception, and is grounded
in the human body (Barsalou, 2008). Thus, “embodiment”
(that is, the sensory and motor characteristics of the actor’s
body) impacts cognitive processing.
One of the strongest claims of the embodiment theory
relates to the processing of abstract language (Jirak, Menz,
Buccino, Borghi, & Binkofski, 2010). An obvious extreme
example of the abstract language is figurative language,
which includes metaphors, idioms, irony and the like. Idioms
are of special interest because the combination of meanings
of the constituents is usually different from the figurative
meaning of an idiom, and the relationship between literal
and figurative meanings is considered to be arbitrary
(Cacciari et al., 2011). Cacciari et al. (2011) conducted
а transcranial magnetic stimulation (TMS) study which
confirmed that verb reading engaged the motor system even
if the verbs were embedded in fictive motion or metaphoric
sentences. However, such activation was not observed
for idiomatic sentences. On the other hand, Boulenger,
Hauk, and Pulvermüller (2009) obtained fMRI evidence
for effector-specific motor activation in the processing
of idioms. In contrast, Raposo, Moss, Stamatakis, and Tyler
(2009) failed to obtain evidence of motor activation for
idioms in another fMRI study. The researchers pointed out
that there might be а crucial difference in the explored time
window. Boulenger, Roy, Paulignan, Deprez, Jeannerod, and
Nazir (2006) also emphasized the importance of timing,
suggesting that processes that run in parallel interfere
with each other. They observed that if an action verb
was presented during а reaching movement, interference
occurred (in terms of reaction time), but the movement was
facilitated if the word was presented before the movement
onset.
Also exploring the temporal dynamics of activation,
Borreggine and Kaschak (2006) reproduced the original
action-sentence compatibility (ACE) study by Glenberg
and Kaschak (2002) but varied the time at which а response
cue was given, indicating when participants should initiate
а movement. The ACE facilitation effect for directionThe motor cortex is organized somatotopically, i. e. specific areas being
responsible for specific body parts.
1
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compatible actions and sentences was obtained only if
the cue was given at the onset of the stimulus sentence, but
presenting the cue at 1000 ms after that resulted in а reversal
of the pattern, i.e. inhibition. The authors explained
the results within the framework of the Theory of Event
Coding (TEC) by Hommel, Musseler, Aschersleben, and
Prinz (2001). According to this theory, action planning is
divided into two stages. First, there is activation of all actionrelevant features; at this stage, facilitation for processes
activating the same motor features can be observed. During
the following stage, the features are integrated and bound
to а specific action, so inhibition might be observed due to
competition for the same resources. This approach is useful
and revealing since it differentiates between mere activation
and the integration of features, which prompts the question
of what other factors, apart from time, might be influencing
the integration. Possible candidates would be the nature
of the task and the characteristics of the stimuli themselves.
Our previous research (Gradinarova & Janyan,
2011а; Gradinarova & Janyan, 2011b) showed that both
imageability (the ease and speed with which а mental
image is evoked by а verbal stimulus) and the nature of the
task (familiarity and meaning-verification tasks) affected
the activation pattern in the processing of idiomatic
expressions. Imageability seems to be an important
dimension of the representation and processing of motion
verbs and idioms. It is closely connected to mental imagery
and, therefore, to our sensorimotor experience (Kosslyn,
Ganis, & Thompson, 2001; Kosslyn, 2005; see also Lakoff,
1994, for the importance of imagery in discovering
the meaning of tropes and idioms). In Gradinarova and
Janyan (2011a, 2011b) а semantic interference paradigm
was applied as described by Bergen et al. (2010). Action
picture-verb pairs were presented. Participants were asked
to indicate whether the picture and the verb stood for
the same action or not. The target pairs were those in which
both the picture and the verb referred to а specific action
performed either with the same effector (e.g., foot in the
pair kick-run) or а different effector (e.g., foot and hand
in the pair jump-write). Analysis showed that participants
were slower in saying “No” in the same-effector condition
than in the different-effector condition. Bergen et al. (2010)
accounted for this interference effect in terms of competing
activation of the same motor circuits.
The same logic was used in Gradinarova and Janyan
(2011a, 2011b) but verbs and idioms were used as stimuli
instead. Pictures were not included because automatic
motor activation in linguistic processing should also be
elicited when only linguistic stimuli are presented, and
such а presentation method would lead to greater simplicity
of the experiment and exclude an additional modality to be
studied. Secondly, finding images to depict phrases with
idiomatic, non-literal meanings would be difficult and
would unnecessarily strengthen the subjectivity factor as
different participants might imagine а situation described
by an idiom in different ways. To verify the strong
embodiment claim, Gradinarova and Janyan (2011b) used
idiom pairs as stimuli, with the first idiom always containing
а verb referring to а hand-action and the second idiom
containing either а hand-action verb or а verb referring to
а different-effector action. Imageability was hypothesized
to be а factor of importance. Following the logic of Paivio’s
www.cogjournal.org
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(1991) Dual Coding Theory, which states that language is
represented in two separate but strongly interconnected
systems – logogens (verbal) and imagens (non-verbal,
sensory) – it was supposed that highly imageable idioms
would be strongly represented in the sensory-motor system
(see also Boulenger et al., 2009) and would have а processing
advantage as well as being more likely to elicit stronger
motor activation effects. Participants had two different
tasks in two separate experiments: meaning verification
(indicating whether two idioms have the same meaning)
and familiarity verification (indicating whether both
idioms were familiar to them). In both experiments, highly
imageable idioms elicited significantly faster responses
(supporting the hypothesized processing advantage) as
well as а semantic interference effect. Low-imageability
idioms were influenced by the task and gave an opposite,
facilitation effect. That is, the same-effector idioms were
processed faster than different-effector idioms in the
familiarity verification task, but no significant effect was
found in the meaning verification task. Importantly,
experiments that reversed the idiom presentation order
so that а response was always given to а phrase involving
an action with the hand effector (Markova, 2011) failed
to reproduce the effects. Unpublished data from recent
research conducted by Gradinarova and Janyan (2011)
suggests that highly imageable idiomatic phrases presented
individually actually interfere with the hand movement
required for the response (pressing а button).
As in our 2011b study, the experiments presented
here implemented the semantic interference paradigm
and varied imageability as а factor possibly influencing
motor activation for idiomatic language. Additionally,
the methodological corrections from Markova (2011)
were incorporated. A familiarity verification task was
implemented to test the previously obtained facilitation
effects (in low-imageability idioms) versus inhibition effect
(in high-imageability idioms) and whether these effects
might have resulted from methodological faults. An SOA
manipulation was included so as to test for temporal effects.
A different task was also used in Experiment 2 in order to
preclude any effect resulting from the manual response
action interacting with the idiom processing. Our main
focus was on highly imageable idioms. We hypothesized
that: 1) highly imageable idioms would have а processing
advantage; 2) stimuli with higher imageability would elicit
stronger motor activation, i.e. there would be а difference
in reaction times (RTs) for same-effector versus differenteffector pairs of highly imageable idioms; 3) this difference
might be influenced by the temporal dynamics of activation,
though the exact pattern of the activation was hard to
predict given the scarce amount of previous research.

Method: Experiment 1.
Participants: 25 native Bulgarian speakers (18 females) participated in the experiment (mean age=24.6, SD=4.6).
Stimuli and Design: A 2 (Effector Matching: Same vs.
Different) × 2 (Imageability: High vs. Low) × 2 (SOA:
2000 ms vs. 3000 ms) factorial design was used. The
stimuli were the same as in Experiment 2 in Gradinarova
and Janyan (2011b) but the order of presentation within
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an idiom pair was reversed for methodological reasons (so
that the response would always follow an idiom containing
а HAND-action verb). Target stimuli consisted of 16 pairs
of high-imageability and 16 pairs of low-imageability
idioms, controlled for their familiarity, transparency and
length (see Table 1). All idioms had а similar syntactic
structure, consisting of а verb that referred to an action
performed with а specific effector (HAND, FOOT,
MOUTH) and а noun and/or prepositional phrase. The
second idiom in а pair always contained а HAND-action
verb. It was presented after а phrase with а verb referring
either to another HAND-action or to an action with
а different effector (see Figure 1). SOA was varied so
that after a 1500 ms presentation of the first idiom,
the interstimulus interval was either 500 ms or 1500 ms.
18 more pairs of Bulgarian idioms and 50 pairs containing
idioms translated from another language were used as
fillers.
High Imageability

Low Imageability

Idiom 1

Idiom 2

Idiom 1

Idiom 2

Imag.

5.4(0.3)

5.7(0.5)

3.6(0.3)

3.6(0.4)

Famil.

6.2(0.4)

6.1(0.3)

6.0(0.7)

6.1(0.5)

Transp

5.0(0.6)

5.0(0.6)

4.9(0.8)

4.9(0.7)

N.words

3.0(1.0)

3.1(0.9)

3.1(1.1)

3.1(1.0)

Table 1.

Means and standard deviations (SDs; in parenthesis) for characteristics of target idiom pairs.
Note. Imageability, familiarity, and transparency
represent а 7-point subjective rating (7 – the most
imageable, familiar, and transparent) based on pretests conducted with native Bulgarian speakers;
N.words refers to idiom length measured in number
of words.

Procedure: Participants were asked to discriminate
between familiar and unfamiliar idioms. Two idioms
appeared one after another on the screen. Participants
were instructed to give а “YES” response if BOTH of these
expressions were familiar to them, and а “NO” response if
ANY (either or both) of the idioms were unfamiliar to them.
The task was implemented in order to engage the participants in carefully reading and trying to understand
the stimuli. Motor activation was expected to occur
automatically with the processing of the linguistic stimuli
and to а different degree depending on the characteristics
of these stimuli.1 All fillers required а “NO” response and all
“NO” responses to target (familiar) stimuli were considered
erroneous (erroneous responses included errors, in which
participants accidentally indicated that they did not know
an idiom that was actually familiar to them, as well as cases
in which the target stimuli were unfamiliar to the participants and were therefore not analyzed, since the focus
of the present study is on familiar idioms. Only “YES”
responses were analyzed. Four lists were devised in order to
Unpublished research by Gradinarova and Janyan (2011) suggests
that the effects elicited when implementing the familiarity judgment
task cannot be explained merely by lexical retrieval processes. The processing of the HAND-action verb in the stimuli seemed to interact with
the hand-action (pressing а button) required for the response, indicating
involvement of motor activation in language processing.
1
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Figure 1. Procedure
and example stimuli for
Experiments 1 and 2.

counterbalance the Effector-Matching and SOA conditions
across idioms. Each participant saw each target idiom only
once, as the idioms were randomly assigned to one of the
four lists. The stimuli presentation was pseudorandomized,
so that the same condition did not appear in more than
three consecutive trials.
Participants were given written and oral instructions,
after which they went through а short practice session.
Each trial started with а fixation cross (“+”) for 1000 ms,
followed by an idiom, which stayed on the screen for
1500 ms, followed by а blank screen for either 1500 ms
or 500 ms (depending on the SOA condition), and then
by another idiom, which stayed on the screen for 4000 ms
or until а response was given. The inter-trial interval
was 1500 ms. E-Prime software (Schneider, Eschman, &
Zuccolotto, 2002) was used to present the stimuli and
record the response accuracy and RT.

Results: Experiment 1
Prior to the analysis1, erroneous responses (7.1%) and
response times lying more than ± 2.5 standard deviations from the mean per condition (2.1%) were excluded.

A 2 (Effector Matching: Same vs. Different) x 2 (Imageability: High vs. Low) x 2 (SOA: 3000 ms vs. 2000 ms) repeated
measures ANOVA was performed for subject and item
means. Table 2 presents the means and standard deviations
for each condition.
The analysis revealed а significant main effect
of Imageability in subject and item means (Fs(1,24)=16.59,
p=.00, ηp2=.41; Fi(1,26)=5.21, p=.03, ηp2=.17). Response
times to high-imageability idioms were faster than
for low-imageability idioms (see Table 2). This main
effect confirms the results of Gradinarova and Janyan
(2011a, 2011b), who reported faster response times for
high-imageability idioms than for low-imageability idioms.
In addition, а marginal effect of SOA in both subject and
item means was revealed (Fs(1,24)=3.62, p=.07, ηp2=.13;
Fi(1,26)=4.13, p=.05, ηp2=.14), suggesting that subjects were
slower in the 3000 ms SOA condition than in the 2000 ms
SOA condition. A marginal interaction between Effector
Matching and SOA was also found (Fs(1,24)=3.30, p=.08,
ηp2=.12; Fi(1,26)=4.03, p=.06, ηp2=.13). The Fischer LSD
post-hoc test showed that at SOA 3000 ms, same-effector
idioms were processed significantly slower than at SOA
2000 ms (p=.01).

Although there was not an equal amount of subject data per list we report data of all 25 participants. Data of 24 participants were analyzed and
the results were of no difference from the 25 subject data. Due to space
restriction we report only one analysis.
1

Russian Journal of Cognitive Science

Vol. 1, Issue 1–2, June 2014

www.cogjournal.org

26

G. Gradinarova, P. Kanchev, & A. Janyan

SOA
2000
3000
Table 2.

Give Me Time to Picture That

Matching

High
Imageability

Low
Imageability

Diff.

1357 (275)

1456 (330)

Same

1268 (255)

1428 (291)

Diff.

1375 (322)

1458 (251)

Same

1444 (358)

1561 (334)

Experiment 1. Mean response times (in ms) and
SDs (in parenthesis) for each condition, subject
means.

As а whole, Experiment 1 did not produce any
convincing evidence for effector-specific motor activation
in both types of idioms, although the marginal interaction
between Effector Matching and SOA did suggested
an inhibition effect at а later time window for phrases
sharing the same effector. However, а possible interaction
between the manual response movement and the processing
of the idioms might have masked any effects. Therefore,
Experiment 2 was designed to preclude any interaction
of that kind, by changing the response mode from manual
to oral.

Method: Experiment 2
Participants: 20 native Bulgarian speakers (11 females) participated in the experiment (mean age=8.1, SD=7.1).
Stimuli and Design: The stimuli and design were
identical to Experiment 1.
Procedure: The same as in Experiment 1, the only
difference being that responses were oral (“Yes”/”No”). A
serial response button box recorded voice onset RT through
а microphone.

Results: Experiment 2
Prior to the analysis, erroneous responses (7.7%) and
response times lying more than ± 2.5 standard deviations from the mean per condition (2.3%) were excluded.
A repeated measures ANOVA was performed for subject
and item means (see Table 3 for means and SDs for each
condition).
As with Experiment 1, the analysis revealed
а significant main effect of Imageability in subject means
but not in item means (Fs(1,19)=20.66, p=.00, ηp2=.52;
Fi(1,30)=2.93, p=.1). The main effect of SOA was also
significant both in subject means and in item means
(Fs(1,19)=6.17, p=.03, ηp2=.25; Fi(1,30)=17.76, p=.00,
ηp2=.37). More importantly, two two-way interactions were
obtained between Effector Matching and Imageability
(Fs(1,19)=7.83, p=.02, ηp2=.29; Fi(1,30)=4.58, p=.04,
ηp2=.13) and between SOA and Imageability in item
means only (Fs(1,19)=1.42, p=.2; Fi(1,30)=4.78, p=.04,
ηp2=.14). Most crucially, there was а significant three-way
interaction (Fs(1,19)=8.18, p=.02, ηp2=.30; Fi(1,30)=5.17,
p=.03, ηp2=.15), plotted in Figure 2. Fischer’s LSD post-hoc
test revealed а significant difference between the Effector
Matching conditions for high-imageability idioms in the
Russian Journal of Cognitive Science
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3000 ms SOA condition (p<.05) both in subject and in item
means, suggesting а facilitation effect for highly imageable
idioms sharing а same-effector verb for 3000 ms only.
Thus, the results from Experiment 2 suggested
that: (i) participants were slower after а longer SOA; (ii)
Imageability and Effector matching interacted, indicating
that highly imageable idioms might trigger а stronger
motor simulation; (iii) SOA interacted with the other
factors, supporting the hypothesis that the temporal
unfolding of activation is important, and more specifically, that at а later stage and for highly imageable idioms,
features activated by the first expression in а pair facilitate
the processing of the second idiom. Low imageability
idioms remained indifferent to the experimental manipulations. Since our focus was on highly imageable idioms
as bearing more potential for revealing motor activation
we exclude the null results of low imageability idiom from
further discussion.
SOA
2000
3000
Table 3.

Matching

High
Imageability

Low
Imageability

Diff.

1261 (256)

1436 (373)

Same

1254 (257)

1382 (309)

Diff.

1436 (316)

1406 (292)

Same

1308 (293)

1486 (319)

Experiment 2. Mean response times (in ms) and
SDs (in parenthesis) for each condition, subject
means.

Conclusion
The comparatively new concept of embodied cognition provides а theoretical framework for the interaction of highand low-level processes. It links personal experience, sensorimotor processes and cognitive processes such as language
comprehension. The theory claims that language processing recruits the same sensorimotor areas needed for action
execution or interaction with objects to which the words
refer One of the strongest claims of embodiment cognition refers to the embodiment of abstract language. Experimental data on the link between motor representation and
abstract, idiomatic language are scarce and inconclusive.
The current experiments aimed to explore а possible
motor activation in the processing of idioms by using
the semantic interference paradigm (Bergen et al., 2010).
Another aim of the study was to trace the time needed for
capturing the motor activation. Both experiments used
the same paradigm and the same target stimuli. Two idioms
were presented to the participants that contained verbs for
actions performed with а particular effector (hand, foot,
mouth). The first idiom either shared the same effector
as the second one (hand) or did not. Based on previous
rating studies the stimuli were evenly divided into pairs
of idioms with either high or low imageability. Two SOAs
were used: 2000 ms or 3000 ms. We hypothesized that
there would be а significant difference between the RTs if
idioms activated the same motor circuit in comparison with
the motor circuits responsible for different effectors. Based
www.cogjournal.org
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Figure 2. Effector Matching by Imageability by
SOA, item means (vertical
bars denote 0.95 confidence intervals). * p<0.05.

on our previous research (Gradinarova & Janyan, 2011a;
2011b), а processing advantage as well as an interference
effect were expected to appear for highly imageable idioms.
However, we had no specific prediction concerning motor
activation timing due to the fact that the variety of previous
research mentioned in the introduction has not yet led
to the formulation of а systematic and clear principle
describing the influence of time. We did hypothesize
that the activation and integration processes would be
influenced by the time given for their unfolding.
In keeping with Paivio’s (1991) Dual Coding Theory
and in accordance with various imagery data (Kosslyn et
al. 2001; Kosslyn, 2005), we found а processing advantage
for highly imageable idioms which are presumably
well-represented not only in а verbal system but also
in the sensory-motor system (Boulenger et al., 2009). In
Experiment 1, any effects of the activation of overlapping
motor circuitry might have been masked by the hand motor
task. In Gradinarova and Janyan (2011b) an inhibition effect
was observed for highly imageable idioms. The response
was made by pressing а button following either an idiom
containing а HAND-action verb or an idiom containing
а FOOT-/MOUTH-action verb and thus the inhibition
might have been due to competition between the motor
activation triggered by the HAND-action idiom and
the HAND-action response. Similarly, the current study’s
Experiment 1 revealed а tendency toward inhibition when
same-effector idioms were presented with an SOA of 3000
ms. Experiment 2 excluded the possibility of inhibition
by introducing an oral response. Facilitation was then
observed at а later time window. The facilitation effect
(RT difference between the same and different effector
conditions) was valid for highly imageable idioms only.
It might be that, given enough time to unfold, the motor
activation from the first phrase facilitated the processing
Russian Journal of Cognitive Science
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of the second. This might be explained in terms of better
integration given а greater time difference between
the stimuli, а hypothesis that would be in keeping with
the TEC (Hommel et al., 2001). In terms of the TEC,
the observed facilitation may reflect activation of all actionrelevant features during the processing of both idioms.
The TEC would predict that the facilitation effect could
be reversed into inhibition at an even later stage, when
the features activated by the first idiom would be integrated
and the features activated by the second idiom would
enter into competition within the same circuitry. The lack
of an earlier effect could be а result of а slower activation
of motor features in the idiomatic phrases. However,
when а HAND-response was required, in addition to
the two idiomatic phrases, which already had integrated
features, response would interfere strongly with the two
previous activations of the hand circuitry and would
result in inhibition. This could account for the presence
of inhibition rather than facilitation with the manual
response. An additional possibility is that it is generally
more difficult for motor activations accompanying actual
manual responses to be integrated with motor activations
from language processing. Thus, the present study suggests
that researchers should be careful when implementing
а motor task in experiments in the grounded cognition
paradigm.
An alternative explanation for the facilitation effect
could be that it was due to pure lexical associations between
words that share the same effector. That is, the verb stir
embedded in an idiom would spread the activation over
the lexico-semantic system and activate all lexically
associated words extend being among them. Then, given
time, lexical associations might have been triggered resulting
in faster recognition of extend within an idiom and, hence,
overall processing facilitation compared to the different
www.cogjournal.org
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effector condition. There are observations, however,
that speak against such an interpretation. First, а lexical
association effect would be obtained in low imageability
idiom processing, too; this is not the case. Second, it is not
clear why а lexical association effect would disappear if
а manual response was required. An interaction of motor
activations could, however, account for this sort of result.
Further research is needed to resolve the questions
raised by the current study. The differences between
the results of the two experiments presented here
suggest that the processes of motor activation and motor
integration might be complicated and dependent on
а variety of factors, such as time, word properties such
as imageability, and the nature of the task implemented.
Special attention should also be devoted to the methodology
used in experiments in this field, as demonstrated by the
consequences of implementing an interfering motor task,
as well as differences in the order of stimuli presentation.
To conclude, besides methodological issues, the studies
provided some initial evidence for the timeline of the
grounding of idiomatic language and of sensorimotor
involvement in abstract idiomatic language processing that
can be captured by response times.
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Аннотация. Большой фактический материал указывает на то, что многие аспекты познания, в том числе язык и речь,
тесно связаны с сенсомоторным опытом различных модальностей, «укоренены» в нем. В этой связи интересна еще
слабо разработанная линия исследований, посвященная поиску активации сенсомоторных зон мозга при обработке
переносных значений. Мы провели два эксперимента для ответа на следующие вопросы: во-первых, возможно ли
обнаружить свидетельства специфической для упоминаемого эффектора моторной активации при обработке идиом;
во-вторых, если это возможно, то какова будет динамика такой активации, как она будет разворачиваться во времени? Мы предположили, что идиомы с высокой представимостью имеют более выраженные репрезентации в разных модальностях и, следовательно, будут быстрее обрабатываться, и при их восприятии с большей вероятностью
можно будет получить свидетельство активации в моторной коре. Мы также предположили, что на характеристики
ответа будет влиять длительность интервалов между последовательным предъявлением двух стимулов-идиом,
поскольку требуется время на разворачивание сложных процессов реконструкции, вовлекающих двигательную
сферу в восприятие речи (моторную симуляцию), а в случае сосуществования двух противоположных тенденций
активации — на их интеграцию. Испытуемые просматривали пары из двух последовательно предъявляемых идиом
и должны были определить, знакомы ли им оба прочитанных выражения. В эксперименте 1 ответ осуществлялся
путем нажатия на кнопку и таким образом вовлекал движения рук. В эксперименте 2 ответ был устным. Результаты
обоих экспериментов продемонстрировали более быструю обработку идиом с высокой представимостью, чем с низкой, что указывает на преимущество в обработке, связанное с представимостью. Что еще важнее, в эксперименте 2
было обнаружено взаимодействие третьего порядка между факторами: при асинхронии включения стимулов в 3000
мс наблюдалось ускорение обработки высоко представимых идиом в условии совпадения упоминаемого эффектора
в двух стимулах по сравнению с условием, где упоминаемые эффекторы различались. Данный результат свидетельствует в пользу предположения, что разворачивание моторной симуляции может занимать значительное время.
Контактная информация: Галина Градинарова, ggradinarova@nbu.bg, Армина Джанян, ajanyan@cogs.nbu.bg, Новый
Болгарский университет, 1618, София, Болгария, бульвар Монтевидео, 21, офис 401.
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