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SUMMARY

This review contains a search for neuropragmatic studies re-
lated to the perlocutionary effects of speech acts on linguistic
representations in the brain. This review study investigates
the use of the electroencephalograph (EEG) with the event-
related potentials (ERP) approach (method). This search was
carried out by applying a number of criteria to the selection
of articles using several search keywords, especially those
related to the perlocutionary effects of speech acts and
EEG/ERP. Of the 1,737 articles, 30 of them met the prede-
termined criteria. The results of this review are that there are
three focuses of EEG/ERP-based neuropragmatic studies re-
lated to (1) the effect of stimulation of short sentences/ speech
in the context of conversation; (2) the effect of stimulation of
literal and non-literal speech acts (irony and metaphor), and
(3) the effect of stimulation of continuous speech acts in the
context of discourse.
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INTRODUCTION

The development of a multidisciplinary approach in linguistic studies has en-
riched linguistic studies, including pragmatics. Current pragmatic studies utilize
the use of neurocognitive methods, such as electroencephalography (EEG),
magnetoencephalography (MEG), and functional magnetic resonance imaging
(fMRI) (van Berkum, 2009). Utilization of these various methods in pragmatics
can generate a new understanding, especially regarding observable brain re-
sponses. This makes pragmatics more open to experimental research. Some lit-
erature mentions a term related to this which is referred to as neuropragmatics.
Neuropragmatics refers to the study of nerves related to pragmatic abilities,
namely mental processes involved in linguistic and extralinguistic communicative
interactions. Neuropragmatics is also an interdisciplinary field that utilizes ob-
servational techniques and modern brain imaging approaches, especially dealing
with the way the brain as a communicative agent represents intentions, under-
standing situations, and various contexts to infer the meaning of speakers in-
volved in communication. Neuropragmatics itself aims to describe the architectural
function of nerves when the pragmatic process takes place as a system that sup-
ports all the appropriate domains of communicative behavior in the context of
natural language usage (Bambini, 2010).

Neuropragmatics is also closely related to experimental pragmatics. Experi-
mental pragmatics studies how people construct contextual meaning in commu-
nication. Specifically how the brain processes the contextual meaning in the
mind. One of the neuropragmatic studies related to how the brain works can be
studied through electroencephalography (EEG) recording. EEG is an electro-
physiological monitoring method to record the electrical activity of the brain. With
noninvasive monitoring, through electrodes placed on several parts of the scalp,
although in some cases invasive electrodes are sometimes used. In a clinical
context, EEG refers to the recording of the brain's spontaneous electrical activity
over a period of time (Tatum, 2008).

EEG diagnostics generally focus on measuring brain waves using electroen-
cephalography. Through electroencephalography (EEG) recording and meas-
urements, the frequency of the waves in the activity in the working memory area
can be known. In general, the description of the EEG waves is viewed based on
parameters that include place, voltage (amplitude), shape (morphology), frequency,
rhythm, continuity, number of visible waves, and where certain clinical states occur
(awake or sleep). Rhythms within certain frequency types employ the terms delta,
theta, alpha, and beta which are defined as delta waves with a frequency range of
0.1 to < 4 Hz, theta waves with a range of 4 to < 8 Hz, alpha waves with a range
of 8 to < 13 Hz, and beta waves with a range > 13-30 Hz. (Libenson, 2012).

The use of EEG is related to neuropragmatics, one of which is: Politzer-Ahles
(2020) in his research entitled "What can electrophysiology tell us about the cog-
nitive processing of scalar implicatures?". From this study, electrophysiological
feedback from the brain can indicate the cognitive process of scalar implicatures.
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Brain responses that appear neuroscientific are useful for seeing how respon-
dents actually perceive speech and how meaning is formed in the brain. There-
fore, neuropragmatics is important to provide a broader interpretation than
existed before (Meibauer and Steinbach, 2011; Noveck, 2018).

The results of the EEG recording can be studied further using the Event-Re-
lated Potentials (ERP) method. This method can measure the brain's response
to a given stimulus. Regarding neuropragmatics, one thing that can be studied
is the effect of speech acts. This ERP method has been presented in various
kinds of literature although it is not only limited to the effects of speech acts, but
also to the effects of stimuli outside the language stimulus, for example, Luck
(2014); Luck and Kappenman (2013). Meanwhile, studies related to linguistics,
such as the influence of accents, speech understanding, and various mental rep-
resentations that can be described with ERP have been conducted by Ferretti,
et al., 2020; Jiang, et al., 2019; Rasenberg, et al., 2019; Rigoulot, et al., 2020.

These ERP components can be further categorized based on stimulus pro-
cessing. Generally, the early ERP components (N100, N200, or P200) are usually
associated with attention selection mechanisms, while later ERP components
(P300 or later) deal with the interpretation or categorization of stimuli. N100 reflects
the initial orientation of attention to stimuli. N200 is an endogenous component
associated with conflict detection and stimulus processing (Sokhadze et al.,
2017). P200 reflects attentional and discriminatory processes and variables re-
lated to task difficulty (Conley et al., 1999). P300 is the most studied component
of endogenous ERP, which relates to various stimulus categorizations (Gentili
et al., 2014). All of the ERPs mentioned above show responsiveness to attention
demands and have been used to evaluate cognitive workload.

Another method that can be used to investigate neuropragmatics is the Stan-
dardized Low Resolution Electromagnetic Brain Tomography (sLORETA) method
(Pascual-Marqui, 2002). This method is able to show activity in the part of the
brain according to the Brodmann area so that the function of the mental aspect
can be interpreted correctly. Studies using the sSLORETA method have been con-
ducted on aspects of language, including Selpien et al. (2015) with the title “Left
dominance for language perception starts in the extrastriate cortex: An ERP and
sLORETA study” and Shibata et al. (2016) with the title “Time course and local-
ization of brain activity in humor comprehension: an ERP/sLORETA study”.

METHOD

Inclusion and Exclusion Criteria
Data collection articles in this study were colected using the software Harz-
ing's Publish or Perish 7 on Google Scholar search. This search ignores citations,
books, and patents. Researchers used keywords such as “effect”, “speech”, “speech
act”, “continuous speech”, “comprehension”, “pragmatics”, “neurolinguistics, and
“neuropragmatics” in all available years which were narrowed down to words

containing EEG and ERP.
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Research Article Selection
After removing duplicates, researchers reviewed titles and abstracts. The de-
cision to include articles cannot be made based only on the title and abstract.
The researcher then reads the method and the findings in the review process.
A number of selected articles met the main research criteria, namely the study
of the effects of speech acts that were studied using EEG/ERP covered in neu-
rolinguistic or neuropragmatic studies.

Data Extraction
The acquired information was extracted based on: study characteristics, par-
ticipant information, experimental setting, outcome variables, and main findings.

RESULTS

As many 1,737 articles were found based on the results of an electronic search
with predetermined keywords, the keywords then were narrowed down to articles
containing EEG and ERP and obtained 105 articles. After that, the researcher
found 30 selected articles that match the criteria. The following are articles that
fall into the criteria related to neuropragmatic studies related to the effects of
speech acts, namely: Bastiaansen, van Berkum, and Hagoort (2002a); Basti-
aansen, van Berkum, and Hagoort (2002b); Schirmer and Kotz (2003); van
Berkum, et al. (2003); Roehm, et al. (2004 ); Davidson and Indefrey (2007); Amenta
and Balconi (2008); Nieuwland and Kuperberg (2008); Coulson and Lovett (2010);
Nieuwland, Ditman, and Kuperberg (2010); Regel, Coulson, and Gunter (2010);
Bastiaansen, Magyari, and Hagoort (2010); Egorova, Shtyrov, and Pulvermuller
(2013); Lau, Holcomb, and Kuperberg (2013); Gisladottir, Chwilla, and Levinson
(2015); Kong, Somarowthu, and Ding (2015); Bambini, et al. (2016); Masia, et al.
(2017); Gisladottir, Bogels, and Levinson (2018); Bambini, et al. (2019); Jiang, Keen-
an, and Pell (2020); Lui, et al. (2020); Rigoulot, et al. (2020); Sarrett, McMurray, and
Kapnoula (2020); Llanos, et al. (2021); Gillis, et al. (2021); Sokoliuk, et al. (2021);
Brohl and Kayser (2021); Broderick, et al. (2021); and Sauppe, et al. (2021).

Stimulus Effects of Short Sentences/Speech in Conversation Context

There are articles related to stimulation in the form of short sentences by Bas-
tiaansen, van Berkum, and Hagoort (2002); Roehm, et al. (2004); Davidson and
Indefrey (2007); Amenta and Balconi (2008); Nieuwland and Kuperberg (2008);
Coulson and Lovett (2010); Nieuwland, Ditman, and Kuperberg (2010); Regel,
Coulson, and Gunter (2010); and Bastiaansen, Magyari, and Hagoort (2010).
Regarding the effect of stimulation of short sentences/speech in the context of
conversation, it was found that: (1) The tentative effect was related to the con-
struction of working memory traces from linguistic input. This relates to gradual
knowledge that emerges in conversation. The data show that syntactic unification
is reflected by neuronal synchronization in the lower beta frequency bands; (2)
Negation does not create a principal obstacle for readers to immediately connect
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the words that enter with what they think is true; (3) Pragmatic scalar meaning
can gradually contribute to sentence understanding, this contribution depends
on contextual factors. (4) Pragmatic knowledge of speakers can influence lan-
guage comprehension 200 ms after critical word initiation, as well as neurocog-
nitive processes underlying later stages of comprehension (500-900 ms post-
onset); (5) The first type of effect is related to the detection of violations (word
categories) in syntactically structured sentences and is found in the alpha and
gamma frequency bands. The second type of effect is very sensitive to syntactic
manipulation, and (6) The temporal development of the presupposition effect is
earlier in the subordinate clause than in the parent clause.

Stimulus Effects of Literal and Non-literal Speech Acts
(Irony and Metaphor)

There are two titles related to the processing of literal and non-literal (irony)
speech acts, namely Bastiaansen, van Berkum, and Hagoort (2002); Davidson
and Indefrey (2007); Amenta and Balconi (2008); Regel, Coulson, and Gunter
(2010); Nieuwland, Ditman, and Kuperberg (2010); Bambini, et al. (2016); Bambini,
et al. (2019); Lui, et al. (2020); Sarrett, McMurray, and Kapnoula (2020); and
Sokoliuk, et al. (2021). From several studies related to literal and non-literal speech
act stimuli (irony and metaphor) especially related to semantic processing (N400)
and syntactic processing (P600) it was found that (1) words that were a violation
showed a greater increase in power than the same word. in the context of the
correct sentence, within 300-500 ms intervals after word onset; (2) Quartile
analysis shows that for both types of violations, a larger mean violation effect is
associated with a lower relative amplitude of oscillatory activity, implying an in-
verse relationship between ERP amplitude and event-related power magnitude
changes in sentence processing. (3) An increase in N400 associated with ironic
sentences was observed even though there was no statistically significant dif-
ference between ironic and non-ironic sentences. (4) The observed N400 for
metaphors is related to contextual aspects, likely indexing contextual expecta-
tions on future words that guide lexical access and retrieval, whereas P600 ap-
pears to reflect the truly pragmatic interpretive processes required to understand
metaphors and derivespeaker meaning, and (5) N400 exhibits typical lexical/se-
mantic processes of metaphor and amplified by literary context, sustained neg-
ativity may reflect manipulation of some meaning in working memory, possibly
responsible for the poetic effect.

Stimulus Effects of Continuous Speech Acts in the Context of Discourse

There are studies related to the effects of stimuli originating from continuous
speech contained in audio books, the focus of which is the study of how the brain
mechanism processes the story, which is carried out by van Berkum, et al. (2003);
Kong, Somarowthu, and Ding (2015); Llanos, et al. (2021); Gillis, et al. (2021);
and Broderick, et al. (2021). Regarding the stimulating effect of continuous speech
acts (story) in the context of discourse, several things were found, namely: (1) Lis-
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teners connected spoken words that unfolded with wider discourse very quickly,
after hearing only the first two or three phonemes, and in many cases long before
the end of the word; (2) Neural discrimination occurs when different accent stimuli
occur at a latency between 100 and 200 ms. Within the same latency, native lis-
teners exhibited stronger accent-tone contrast processing than non-native listeners
in processing stories; and (3) The linguistic representation that appears in the brain
is the same in different stories even though it is spoken by different readers.

CONCLUSION

All studies are experimental studies. This study focuses on the problem of
electroencephalography, especially the effects of speech acts, both the use of
short utterances/sentences in the context of conversation, then the processing
of literal and non-literal speech acts in the form of irony and metaphors, then the
effect of stimulating speech acts in the context of discourse. The existing studies
focus on discussing EEG with ERP methods mainly to investigate N40O related
to semantic aspects and P600 related to syntactic aspects, as well as some per-
ceptual processing such as in N200, P300. Based on this, it can be described
that the ERP method for studying the phenomenon of linguistic representation
in the brain has been widely discussed, especially with regard to pragmatics.
However, there have not been many studies focusing on the effects of speech
acts and EEG showing linguistic representations through brain imaging using
the sLORETA method. Even though it still uses ERP as the main method in in-
vestigating the phenomenon of linguistic expression in the brain.
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