
provide a characterization of the neural events occurring in the 
language network during speech. Finally, Purcell et al. (2011) offer 
the first quantitative meta-analysis of neuroimaging studies that 
have examined the neuronal substrates involved in the central and 
peripheral processes of written word production.

With respect to the original research articles, the Special Topic 
includes contributions concerning a wide range of speech produc-
tion theory, illustrating the strong potential of neurophysiological 
investigations to address relevant cognitive questions for many 
areas in the field. Wu and Thierry (2011) explored phonological 
differences in first versus second language production by com-
bining ERPs with a bilingual speech production task, providing 
novel temporal insights about the progression of language control 
in bilingual speech production. Also relying on an overt naming 
paradigm and ERPs, Strijkers et al. (2011) demonstrate how this 
research strategy can shed light on the role of higher-order inten-
tional and goal-directed processing in accessing the lower-level 
lexical network during object naming. Price et al. (2011) investi-
gated the interaction between speech production and comprehen-
sion through fMRI with the goal of identifying brain activation 
related to the internal model of speech production after vocaliza-
tion. Finally, two fMRI studies concerning sentence production 
form part of the Special Topic. The first one (Shapiro et al., 2012) 
explored the nature of morphological inflections in sentence pro-
duction and, in particular, whether neuronal specificity for gram-
matical operations could be identified. The second one (Tremblay 
and Small, 2011) examined the hemodynamic correlates involved 
in the selection of motor responses during sentence production 
and addressed the question of whether or not motor response 
selection is different for the production of sentences compared 
to isolated words.

We believe that the combination of review articles provid-
ing critical overviews of the available techniques and the results 
obtained from them so far with original research articles employing 
these techniques to study the cognition of language production 
perfectly satisfies the goals we set out to achieve with the current 
Special Topic: (1) Offer current and comprehensive insights of 
the neurophysiological advances in the field both for novices and 
experts; (2) Remove any lingering skepticisms toward the use of 
temporally and spatially sensitive measures to study language pro-
duction; (3) Illustrate with various techniques and for various areas 
how spatio-temporal knowledge on language production can be 
exploited to target cognitive questions from a novel point of view. 
And although the “neurocognition” of language production is still 
in its infancy, with many open questions and unexplored territories, 
this is also what makes this such a vivid and exciting field, which 
will certainly grow exponentially in the years to come.

The boom of neuroscientific techniques has opened new ways to 
study the neural and cognitive processes sustaining human behav-
ior. Combining the traditional behavioral measures with neuro-
physiological measures does not only provide information about 
the neurobiological basis of language processing, but also helps to 
test crucial theoretical hypotheses about the cognitive processes 
that allow individuals to use language. Hence, it is not surprising 
that many researchers started to study language processes such as 
comprehension and visual word recognition with these techniques, 
leading to an impressive amount of novel observations and sig-
nificant advances. However, one aspect of language processing has 
been somewhat neglected during this development, namely the 
active behavior of speech production. Beyond the several reasons 
behind this absence of studies exploring the neural basis of language 
production, namely the theoretical and above all methodological 
complexity inherent to this psychomotor skill, this state of affairs 
is changing rapidly.

This is especially so thanks to technical advances and demon-
strations that brain activity associated to cognitive processes can 
be reliably recorded in overt naming tasks with neuroimaging (e.g., 
Damasio et al., 1996), magnetoencephalographical (e.g., Salmelin 
et al., 1994; Levelt et al., 1998), and electrophysiological techniques 
(e.g., Eulitz et al., 2000; Christoffels et al., 2007; Strijkers et al., 2010). 
The goal of this Special Topic is to provide the reader with a general 
notion of how these techniques can be used to study the cognition 
of language production from a plural perspective. The Special Topic 
comprises both review articles providing current overviews of overt 
naming studies employing neurophysiological techniques and of 
methodological aspects of such studies, and original research arti-
cles addressing questions of various sub-domains related to speech 
production and further demonstrating how neurophysiological 
techniques can be applied to address complex cognitive questions.

Ganushchak et al. (2011) provide a concise review of language 
production studies employing ERPs. This review is specifically 
centered on the methodological issues of recording EEG in nam-
ing tasks and provides insights to the most relevant components 
that have been found so far, their possible significance and how 
well they relate to other ERP deflections observed in the literature. 
Indefrey (2011) review focuses on both the temporal and spatial 
correlates of picture naming and links this information to a well-
known psychological model, hereby providing a critical update of 
an influential spatio-temporal meta-analysis on speech production 
(Indefrey and Levelt, 2004). Llorens et al. (2011) contribute with 
a critical review on yet another, less frequent but very powerful, 
technique for studying language production, namely intra-cranial 
recordings. The authors focus on the advantages and disadvantages 
of using this technique and, based on the available evidence, they 

The Neurocognition of language production: introduction to 
the special topic

Kristof Strijkers1* and Albert Costa 2

1 Departament de Psicología Básica, Universitat de Barcelona, Barcelona, Spain
2 Departament de Tecnología, Institució Catalana de Recerca i Estudis Avançats, Universitat Pompeu Fabra, Barcelona, Spain
*Correspondence: kristof.strijkers@gmail.com

www.frontiersin.org May 2012 | Volume 6 | Article 52 | 1

Editorial
published: 01 May 2012

doi: 10.3389/fnins.2012.00052

http://www.frontiersin.org/Neuroscience/
http://www.frontiersin.org/Neuroscience/about
http://www.frontiersin.org/Community/WhosWhoActivity.aspx?sname=KristofStrijkers&UID=16770
http://www.frontiersin.org/Community/WhosWhoActivity.aspx?sname=AlbertCosta&UID=9153
http://www.frontiersin.org/
http://www.frontiersin.org/Language_Sciences/10.3389/fnins.2012.00052/full
http://www.frontiersin.org/Language_Sciences/archive
http://www.frontiersin.org/Neuroscience/editorialboard


RefeRences
Christoffels, I. K., Firk, C., and Schiller, 

N. (2007). Bilingual language control: 
an event-related brain potential study. 
Brain Res. 1147, 192–208.

Damasio, H., Grabowski, T. J., Tranel, 
D., Hichwa, R. D., and Damasio, A. 
R. (1996). A neural basis for lexical 
retrieval. Nature 380, 499–505.

Eulitz, C., Hauk, O., and Cohen, R. 
(2000). Electroencephalographic 
activity over temporal brain areas 
during phonological encoding in 
picture naming. Clin. Neurophysiol. 
111, 2088–2097.

Ganushchak, L. Y., Christoffels, I. K., 
and Schiller, N. O. (2011). The use 
of electroencephalography in lan-
guage production research: a review. 
Front. Psychol. 2:208. doi: 10.3389/
fpsyg.2011.00208

Indefrey, P. (2011). The spatial and temporal 
signatures of word production compo-
nents: a critical update. Front. Psychol. 
2:255. doi: 10.3389/fpsyg.2011.00255

Indefrey, P., and Levelt, W. J. M. (2004). 
The spatial and temporal signatures 
of word production components. 
Cognition 92, 101–144.

Levelt, W. J. M., Praamstra, P., Meyer, A. S., 
Helenius, P., and Salmelin, R. (1998). 
An MEG study of picture naming. J. 
Cogn. Neurosci. 10, 553–567.

Llorens, A., Trébuchon, A., Liégeois-
Chauvel, C., and Alario, F. (2011). 
Intra-cranial recordings of brain 
activity during language production. 
Front. Psychol. 2:375. doi: 10.3389/
fpsyg.2011.00375

Price, C. J., Crinion, J. T., and MacSweeney, 
M. (2011). A generative model of 
speech production in Broca’s and 
Wernicke’s areas. Front. Psychol. 2:237. 
doi: 10.3389/fpsyg.2011.00237

Purcell, J. J., Turkeltaub, P. E., Eden, G. 
F., and Rapp, B. (2011). Examining 
the central and peripheral processes 
of written word production through 
meta-analysis. Front. Psychol.2:239. 
doi: 10.3389/fpsyg.2011.00239

Salmelin, R., Hari, R., Lounasmaa, O. V., 
and Sams, M. (1994). Dynamics of 
brain activation during picture nam-
ing. Nature 368, 463–465.

Shapiro, K. A., Moo, L. R., and Caramazza, 
A. (2012). Neural specificity for gram-
matical operations is revealed by 
content-independent fMR adapta-
tion. Front. Psychol. 3:26. doi: 10.3389/
fpsyg.2012.00026

Strijkers, K., Costa, A., and Thierry, G. 
(2010). Tracking lexical access in speech 
production: electrophysiological cor-
relates of word frequency and cognate 
effects. Cereb. Cortex 20, 912–928.

Strijkers, K., Yum, Y. N., Grainger, J., and 
Holcomb, P. J. (2011). Early goal-
directed top-down influences in the 
production of speech. Front. Psychol. 
2:371. doi: 10.3389/fpsyg.2011.00371

Tremblay, P., and Small, S. L. (2011). 
Motor response selection in overt 
sentence production: a functional 
MRI study. Front. Psychol. 2:253. doi: 
10.3389/fpsyg.2011.00253

Wu, Y. J., and Thierry, G. (2011). Event-
related brain potential investigation 
of preparation for speech produc-
tion in late bilinguals. Front. Psychol. 
2:114. doi: 10.3389/fpsyg.2011.00114

Received: 28 March 2012; accepted: 28 
March 2012; published online: 01 May 
2012.
Citation: Strijkers K and Costa A (2012) 
The Neurocognition of language produc-
tion: introduction to the special topic. 
Front. Neurosci. 6:52. doi: 10.3389/
fnins.2012.00052
This article was submitted to Frontiers in 
Language Sciences, a specialty of Frontiers 
in Neuroscience.
Copyright © 2012 Strijkers and Costa. 
This is an open-access article distributed 
under the terms of the Creative Commons 
Attribution Non Commercial License, 
which permits non-commercial use, distri-
bution, and reproduction in other forums, 
provided the original authors and source 
are credited.

Frontiers in Neuroscience | Language Sciences  May 2012 | Volume 6 | Article 52 | 2

Strijkers and Costa The Neurocognition of language production

http://www.frontiersin.org/Language_Sciences/
http://www.frontiersin.org/Language_Sciences/archive
http://creativecommons.org/licenses/by-nc/3.0/

	The Neurocognition of language production: introduction to the special topic
	References


