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Abstract 
In 2019, we published a paper in the Journal of Expertise (Ventura et al., 2019) showing that visual 

words show holistic processing, deemed a characteristic of faces, when the visual stimuli are within the 

limits of expertise of the Visual Word Form System (Cohen et al., 2008) and thus when there is fast 

parallel reading. In this commentary, we discuss this evidence considering the perspective of shared 

processing across both faces and words vs. the perspective of domain specificity for the processing of 

each domain. Considering the most recent evidence of mutual interference of holistic processing of 

words and faces (Ventura et al., 2023), we conclude for the first perspective; i.e., shared processing 

across both faces and words.
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Face and word recognition share several 

properties and whether word and face 

recognition rely on shared or distinct neural 

resources and cognitive processes is the subject 

of intense debate (for recent reviews, see Burns 

& Bukach, 2021, 2022; Rossion & Lochy, 

2022). According to domain-specific accounts, 

object categories like words and faces are 

processed by largely independent mechanisms. 

Other accounts assume that face and word 

recognition share or even compete for the same 

cortical resources depending on the type of 

visual processing that the task requires 

(Sigurdardottir et al., 2021).  

Though many authors argue for holistic 

processing as exclusive to faces and objects of 

visual expertise, there are several 

demonstrations of holistic processing in visual 

word recognition. The composite task has been 

recently adopted to examine holistic processing 

of visual words in alphabetic and logographic 

scripts (Chen et al., 2013; Ventura et al., 2017; 

Wong et al., 2011, 2012). Participants are asked 

to perform a perceptual same-different judgment 

on a word part (e.g., first syllable) of two 

sequential words while ignoring another (e.g., 

second syllable). The word-composite effect 

shows that all parts of a visual word are fully 

processed even if the task requires a decision on 

only one part. Ventura et al. (2019) showed that 

visual words show holistic processing, deemed 

specific to faces, in the composite task when the 

visual stimuli are within the limits of expertise 

of the Visual Word Form System (Cohen et al., 

2008) and thus when there is fast parallel 

reading. We recently showed that holistic 

processing of visual words is related to higher 

efficiency in visual word recognition by skilled 

readers (Ventura et al., 2020). Indeed, we 

observed a direct relation between holistic 

processing and fast access to the orthographic 

lexicon by visual word experts (i.e., fluent adult 
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readers). Thus, holistic perception seems to be a 

key process that is domain general between 

faces and words. 

These results seem to confirm theories that 

defend domain-generality of word and face 

processing. However, human neuroimaging 

studies that report category-selective regions 

(e.g., faces, bodies, places, and words) in the 

human ventral temporal cortex (Cohen & 

Dehaene, 2004; Kanwisher et al., 1997) provide 

evidence for a dissociable mechanism, 

suggesting a modular view of the functional 

architecture of the mind (Burns et al., 2017; 

Rubino et al., 2016; Saygin et al., 2015; Starrfelt 

et al., 2018; Susilo & Duchaine, 2013; Susilo et 

al., 2015). Taken together, such studies support 

functional specificity for the identification of 

different object categories.  

Considering domain generality, the many-to-

many hypothesis (Behrmann & Plaut, 2013, 

2014, 2015, 2020; Plaut & Behrmann, 2011) 

suggests that during literacy acquisition, 

competition between word and face 

representations emerges (Behrmann & Plaut, 

2015; Dehaene et al., 2015; Liu et al., 2018), 

resulting in reductions in holistic/integrated face 

processing (Ventura et al. 2013), but see also 

van Paridon et al. (2021) who found evidence 

that neuronal recycling improves face-

recognition abilities rather than weakening 

them. According to the distributed account with 

the systems supporting face and word 

recognition exhibiting graded and overlapping 

functional specialization both within and, 

especially, between hemispheres (Behrmann & 

Plaut, 2013, 2014, 2015, 2020; Plaut & 

Behrmann, 2011), in addition to the possible 

overlap of neural regions, the behavioral 

signatures typically associated with either 

holistic or part-based processing may apply to 

both faces and words. Lateralization is 

incomplete and developed to increase 

processing efficiency, but both fusiform gyri are 

involved in word and face perception.  

Regarding the question of shared versus 

independent cognitive processes, behavioral 

evidence suggests that word and face 

recognition may rely, at least in part, on similar 

and shared cognitive processes. In a recent study 

(Ventura et al., 2023) we directly showed a 

reciprocal interference between the holistic 

processing of word and face stimuli. We 

presented words (aligned or misaligned) 

superimposed on faces (aligned or misaligned) 

and tested the interference from the unattended 

stimulus category on holistic processing of the 

attended category. Faces were processed less 

holistically when an aligned word (processed 

holistically) was superimposed, while words 

were processed less holistically when an aligned 

face (processed holistically) was superimposed. 

This finding evidenced a trade-off in holistic 

processing of the two stimuli, suggesting that 

faces and word stimuli rely, at least in part, on 

similar holistic processing mechanisms. Indeed, 

if faces and words were processed 

independently, holistic processing of both would 

not have produced the interference effects we 

found. Instead, the interference between holistic 

processing of faces and words is in line with the 

view that word and face recognition rely on 

partly shared cognitive resources. 

However, other evidence regarding 

inversion effects on efficiency (Albonico et al., 

2018) suggests that, despite these similar 

properties, there might be some key differences 

in the quality of face and word processing, cf. 

also Brady et al. (2021). Also, it is possible that 

not every aspect of word recognition may 

overlap with face processing (Duchaine et al., 

2007; Hills et al., 2016;  Sigurdardottir et al., 

2021). For example, Plaut and Behrmann (2013) 

underline that their claims concern the 

representations that support visual recognition 

of faces and words; they do not claim that there 

are no mechanisms of any sort that are relevant 

to the processing of words, but not of faces (or 

vice versa). Thus, depending on the nature of 

the testing, performance on faces and words 

might dissociate for reasons outside the scope of 

their theory. 

Even if word and face recognition do exhibit 

similar holistic effects, this could be due to a 

domain general module that contributes to word 

and face holistic recognition, but that 

independent face specific and word specific 

modules exist which do not contribute to the 

other domain. 
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In conclusion, we recently found a trade-off 

between the holistic processing of faces and 

words, which is difficult to explain by the 

modular position. That is, if faces and words 

were processed independently, holistic 

processing of both would not have produced the 

interference effects we found. Instead, the 

interference between holistic processing of faces 

and words is in line with the view that word and 

face recognition rely on partly shared cortical 

resources. These findings have important 

implications for our understanding of a 

hypothetical shared holistic mechanism between 

face and word processing. 

 

Authors’ Declaration 

The authors declare that there are no personal or 

financial conflicts of interest regarding the 

research in this article. 

 

ORCID iDs  

Paulo Ventura 

https://orcid.org/0000-0003-0150-6268 

Francisco Cruz 

https://orcid.org/0000-0002-3160-7054 

 
References 

Albonico, A., Furubacke, A., Barton, J. J. S., & 

Oruc, I. (2018). Perceptual efficiency and the 

inversion effect for faces, words, and houses. 

Vision Research, 153, 91–97. 

https://doi.org/10.1016/j.visres.2018.10.008  

Behrmann, M., & Plaut, D. C. (2013). Distributed 

circuits, not circumscribed centers, mediate 

visual cognition. Trends in Cognitive Sciences, 

17(5), 210–219. 

https://doi.org10.1016/j.tics.2013.03.007  

Behrmann, M., & Plaut, D. C. (2014). Bilateral 

hemispheric processing of words and faces: 

Evidence from word impairments in 

prosopagnosia and face impairments in pure 

alexia. Cerebral Cortex, 24(4), 1102–1118. 

https://doi.org/10.1093/cercor/bhs390  

Behrmann, M., & Plaut, D. C. (2015). A vision of 

graded hemispheric specialization. Annals of 

the New York Academy of Sciences, 1359(1), 

30–46. https://doi.org/10.1111/nyas.12833 

Behrmann, M., & Plaut, D. C. (2020). 

Hemispheric organization for visual object 

recognition: A theoretical account and 

empirical evidence. Perception, 49(4), 373–

404. 

https://doi.org/10.1177/0301006619899049  

Brady, N., Darmody, K., Newell, F. N., & 

Cooney, S. M. (2021). Holistic processing of 

faces and words predicts reading accuracy and 

speed in dyslexic readers. PloS one, 16(12), 

e0259986. 

https://doi.org/10.1371/journal.pone.0259986 

Burns, E. J., Bennetts, R. J., Bate, S., Wright, V. 

C., Weidemann, C. T., & Tree, J. J. (2017). 

Intact word processing in developmental 

prosopagnosia. Scientific Reports, 7(1), 1–12. 

https://doi.org/10.1038/s41598-017-01917-8  

Burns, E. J., & Bukach, C. M. (2021). Face 

processing predicts reading ability: Evidence 

from prosopagnosia. Cortex, 145(1), 67–78. 

https://doi.org/10.1016/j.cortex.2021.03.039  

Burns, E. J., & Bukach, C. M. (2022). Face 

processing still predicts reading ability: 

Evidence from developmental prosopagnosia. 

A reply to Gerlach and Starrfelt 

(2022). Cortex, 154(1), 340–347. 

https://doi.org/10.1016/j.cortex.2022.06.008 

Chen, H., Bukach, C. M., & Wong, A. C. (2013). 

Early electrophysiological basis of experience-

associated holistic processing of Chinese 

characters. PloS one, 8(4), e61221. 

https://doi.org/10.1371/journal.pone.0061221  

Cohen, L., & Dehaene, S. (2004). Specialization 

within the ventral stream: the case for the 

visual word form area. NeuroImage, 22(1), 

466–476. 

https://doi.org/10.1016/j.neuroimage.2003.12.0

49  

Cohen, L., Dehaene, S., Vinckier, F., Jobert, A., & 

Montavont, A. (2008). Reading normal and 

degraded words: Contribution of the dorsal and 

ventral visual pathways. NeuroImage, 40(1), 

353–366. 

http://doi.org/10.1016/j.neuroimage.2007.11.03

6  

Dehaene, S., Cohen, L., Morais, J., & Kolinsky, 

R. (2015). Illiterate to literate: Behavioural and 

cerebral changes induced by reading 

acquisition. Nature Reviews Neuroscience, 

https://doi.org/10.1016/j.visres.2018.10.008
https://doi.org10.1016/j.tics.2013.03.007
https://doi.org/10.1111/nyas.12833
https://doi.org/10.1177/0301006619899049
https://doi.org/10.1038/s41598-017-01917-8
https://doi.org/10.1016/j.cortex.2021.03.039
https://doi.org/10.1016/j.cortex.2022.06.008
https://doi.org/10.1371/journal.pone.0061221
https://doi.org/10.1016/j.neuroimage.2003.12.049
https://doi.org/10.1016/j.neuroimage.2003.12.049
http://doi.org/10.1016/j.neuroimage.2007.11.036
http://doi.org/10.1016/j.neuroimage.2007.11.036


 

Ventura & Cruz (2023)                                                                                                                           Commentary: Of Faces and Words 

https://www.journalofexpertise.org                                                                                                                                                                   301 
Journal of Expertise / June 2023 / vol. 6, no. 3 

16(4), 234–244. 

https://doi.org/10.1038/nrn3924  

Duchaine, B., Yovel, G., & Nakayama, K. (2007). 

No global processing deficit in the Navon task 

in 14 developmental prosopagnosics. Social 

Cognitive and Affective Neuroscience, 2(2), 

104–113. https://doi.org/10.1093/scan/nsm003  

Hills, C. S., Pancaroglu, R., Duchaine, B., & 

Barton, J. J. S. (2015). Word and text 

processing in acquired prosopagnosia. Annals 

of Neurology, 78(2), 258–271. 

https://doi.org/10.1002/ana.24437  

Kanwisher, N., McDermott, J., & Chun, M. M. 

(1997). The fusiform face area: a module in 

human extrastriate cortex specialized for face 

perception. The Journal of 

Neuroscience, 17(11), 4302–4311. 

https://doi.org/10.1523/JNEUROSCI.17-11-

04302.1997 

Liu, T. T., Nestor, A., Vida, M. D., Pyles, J. A., 

Patterson, C., Yang, Y., Yang, F. N., Freud, E., 

& Behrmann, M. (2018). Successful 

reorganization of category-selective visual 

cortex following occipito-temporal lobectomy 

in childhood. Cell Reports, 24(5), 1113–1122. 

https://doi.org/10.1016/j.celrep.2018.06.099 

Plaut, D. C., & Behrmann, M. (2011). 

Complementary neural representations for 

faces and words: A computational exploration. 

Cognitive Neuropsychology, 28, 251–275. 

https://doi.org/10.1080/02643294.2011.609812  

Plaut, D. C., & Behrmann, M. (2013). Response 

to Susilo and Duchaine: beyond 

neuropsychological dissociations in 

understanding face and word representations. 

Trends in Cognitive Sciences, 17(11), 546. 

https://doi.org/10.1016/j.tics.2013.09.010  

Rossion, B., & Lochy, A. (2022). Is human face 

recognition lateralized to the right hemisphere 

due to neural competition with left-lateralized 

visual word recognition? A critical 

review. Brain Structure & Function, 227(2), 

599–629. https://doi.org/10.1007/s00429-021-

02370-0  

Rubino, C., Corrow, S. L., Corrow, J. C., 

Duchaine, B., & Barton, J. J. (2016). Word and 

text processing in developmental 

prosopagnosia. Cognitive Neuropsychology, 

33(5-6), 315–328. 

https://doi.org/10.1080/02643294.2016.120428

1  

Sigurdardottir, H. M., Arnardottir, A., & 

Halldorsdottir, E. T. (2021). Faces and words 

are both associated and dissociated as 

evidenced by visual problems in 

dyslexia. Scientific Reports, 11(1), 23000. 

https://doi.org/10.1038/s41598-021-02440-7  

Starrfelt, R., Klargaard, S. K., Petersen, A., & 

Gerlach, C. (2018). Reading in developmental 

prosopagnosia: Evidence for a dissociation 

between word and face recognition. 

Neuropsychology, 32(2), 138–147. 

https://doi.org/10.1037/neu0000428  

Saygin, Z., Scott, T., Feather, J., Youssoufian, D., 

Fedorenko, E., & Kanwisher, N. (2015). The 

VWFA and FFA have sharply contrasting 

functional selectivities and patterns of 

connectivity. Journal of Vision, 15(12), 914. 

https://doi.org/10.1167/15.12.914  

Susilo, T., & Duchaine, B. (2013). Advances in 

developmental prosopagnosia research. 

Current Opinion in Neurobiology, 23(3), 423–

429. 

https://doi.org/10.1016/j.conb.2012.12.011  

Susilo, T., Wright, V., Tree, J. J., & Duchaine, B. 

(2015). Acquired prosopagnosia without word 

recognition deficits. Cognitive 

Neuropsychology, 32(6), 321–339. 

https://doi.org/10.1080/02643294.2015.108188

2  

van Paridon, J., Ostarek, M., Arunkumar, M., & 

Huettig, F. (2021). Does Neuronal Recycling 

Result in Destructive Competition? The 

Influence of Learning to Read on the 

Recognition of Faces. Psychological Science, 

32(3), 459–465. 

https://doi.org/10.1177/0956797620971652  

Ventura, P., Domingues, M., Ferreira, I., Madeira, 

M., Martins, A., Neto, M., & Pereira, M. 

(2019). Holistic Word Processing Is Involved 

in Fast Parallel Reading. Journal of Expertise, 

2(1), 47-58. 

https://www.journalofexpertise.org/articles/vol

ume2_issue1/JoE_2019_2_1_Ventura.html 

Ventura, P., Liu, T. T., Cruz, F., & Pereira, A. 

(2023). The mechanisms supporting holistic 

perception of words and faces are not 

independent. Memory & Cognition, 51(4), 

https://doi.org/10.1038/nrn3924
https://doi.org/10.1093/scan/nsm003
https://doi.org/10.1002/ana.24437
https://doi.org/10.1523/JNEUROSCI.17-11-04302.1997
https://doi.org/10.1523/JNEUROSCI.17-11-04302.1997
https://doi.org/10.1016/j.celrep.2018.06.099
https://doi.org/10.1080/02643294.2011.609812
https://doi.org/10.1016/j.tics.2013.09.010
https://doi.org/10.1007/s00429-021-02370-0
https://doi.org/10.1007/s00429-021-02370-0
https://doi.org/10.1080/02643294.2016.1204281
https://doi.org/10.1080/02643294.2016.1204281
https://doi.org/10.1038/s41598-021-02440-7
https://doi.org/10.1037/neu0000428
https://doi.org/10.1167/15.12.914
https://doi.org/10.1016/j.conb.2012.12.011
https://doi.org/10.1080/02643294.2015.1081882
https://doi.org/10.1080/02643294.2015.1081882
https://doi.org/10.1177/0956797620971652


 

Ventura & Cruz (2023)                                                                                                                           Commentary: Of Faces and Words 

https://www.journalofexpertise.org                                                                                                                                                                   302 
Journal of Expertise / June 2023 / vol. 6, no. 3 

966–981. https://doi.org/10.3758/s13421-022-

01369-0  

Ventura, P., Fernandes, T., Cohen, L., Morais, J., 

Kolinsky, R., & Dehaene, S. (2013). Literacy 

acquisition reduces the influence of automatic 

holistic processing of faces and houses. 

Neuroscience Letters, 554(1), 105–109. 

https://doi.org/10.1016/j.neulet.2013.08.068  

Ventura, P., Fernandes, T., Leite, I., Almeida, V. 

B., Casqueiro, I., & Wong, A. C. N. (2017). 

The word composite effect depends on abstract 

lexical representations but not surface features 

like case and font. Frontiers in Psychology, 8, 

1036. 

https://doi.org/10.3389/fpsyg.2017.01036  

Ventura, P., Fernandes, T., Pereira, A., Guerreiro, 

J. C., Farinha-Fernandes, A., Delgado, J., 

Ferreira, M. F., Faustino, B., Raposo, I., & 

Wong, A. C. (2020). Holistic word processing 

is correlated with efficiency in visual word 

recognition. Attention, Perception & 

Psychophysics, 82(5), 2739–2750. 

https://doi.org/10.3758/s13414-020-01988-2  

Wong, A. C., Qu, Z., McGugin, R. W., & 

Gauthier, I. (2011). Interference in character 

processing reflects common perceptual 

expertise across writing systems. Journal of 

Vision, 11(1), 15. 

https://doi.org/10.1167/11.1.15  

Wong, A. C. N., Bukach, C. M., Hsiao, J., 

Greenspon, E., Ahern, E., Duan, Y., & Lui, K. 

F. H. (2012). Holistic processing as a hallmark 

of perceptual expertise for nonface categories 

including Chinese characters. Journal of 

Vision, 12(13), 1–15. 

https://doi.org/10.1167/12.13   

 

Submission: 6 May 2023 

Revision received: 2 September 2023 

Accepted: 7 September 2023 

https://doi.org/10.3758/s13421-022-01369-0
https://doi.org/10.3758/s13421-022-01369-0
https://doi.org/10.1016/j.neulet.2013.08.068
https://doi.org/10.3389/fpsyg.2017.01036
https://doi.org/10.3758/s13414-020-01988-2
https://doi.org/10.1167/11.1.15
https://doi.org/10.1167/12.13

