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Abstract 
 

The concept of a “language organ”, the biological instantiation of the human language faculty, is 

controversial, in part because its neurobiological instantiation remains unclear. Here I address this by 

reviewing recent evidence bearing on this issue from functional, anatomical, and diffusion tensor brain 

imaging and aphasia research. I propose a model for how the language organ develops in the brain in 

the context of the recent thesis of the architecture of the human language faculty and its evolution by 

Berwick & Chomsky, 2016, in which innate lexical and syntactic systems combine with domain general 

systems to underlie the development of language externalization. 

 

Slide 1: I am here because I would like to talk a about a topic that's very interesting to me with respect 

to this idea of what's been called "the language organ", and the question of language acquisition in the 

brain. 

 

Slide 2: The question of the language organ goes back quite a bit of time. In the mid 1800s, there was 

a bit of discussion in general about the question of how cognition maps onto the cortex, and whether 

different faculties of the mind are localized to different brain regions. There was a debate: there were 

advocates of this holistic or undifferentiated view, for example, Jean Pierre Flourens. He did a bunch of 

experiments looking at animals, like pigeons or rats, and would successively ablate their cortex, 

destroying, successively, parts of the brain, and didn't notice that there were any qualitative changes in 

the animal's behavior. They might get weaker, or less able to perform things, and finally would die. This 

suggested to him that this was a holistic [organization]: all the different parts of the cortex do the same 

stuff. Whereas [there were] people like Paul Broca, who was famous for discovering Broca's aphasia 

after [he reported] patients that had damage to the left inferior frontal gyrus, although of course the 

lesions were actually much bigger than that and involved other regions as well. But these people had 

somewhat circumscribed deficits - intact comprehension, but impaired production, of language. This 
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suggested that there was actually localized processing in the cortex. And moreover, it suggested that 

there's actually a part of the brain specialized to process language, and this, of course, was Broca's 

area. 

 

Slide 3: At this point, I know a lot of you are linguists, and I know that, for myself, when I go to talks that 

are in linguistics departments, I'm often confused by terminology and the lay of the land. So here are a 

couple maps - you're welcome to take pictures of these. If you want a little handout that has some 

terms and their definitions, you can go to this website, williammatchin.com/materials, and you can click 

and then there'll be those images plus some descriptions. This is a true linguistics talk because we 

have handouts, even though we're doing it over Zoom. 

 

Slide 4: So, zooming ahead (no pun intended) to the modern day, this discussion hasn't left us. This 

question of whether there is a language organ in the brain is, I would say, highly disputed, even today. 

So, for example, here's a quote, I'll just read it, from an author [Vyvyan Evans, 2014]: "Once upon a 

time, a region known as Broca's area was believed to be the brain's Language Center. We now know 

that it doesn't exclusively deal with language, it's involved in a raft of other non-linguistic motor 

behaviors. And while the human brain does exhibit specialization for other things like vision, it just 

doesn't seem to be true for language." 

 

Slide 5: Okay, just to make a long story short, I think that this view is conclusively not supported by the 

data. Some nice work from Federenko and her lab has shown, I think pretty convincingly, that there are 

spots of the brain - not just in Broca's area, but throughout the brain - that like to respond to sentences 

and not so much to other kinds of stimuli or the kinds of cognitively demanding tasks that people often 

attribute to Broca's area. For instance, verbal working memory, which is an articulatory task, or complex 

mathematical operations, or doing other sorts of things. At any rate, these parts of Broca's area that are 

specific to sentences don't like all that other stuff. And there're parts of it that are right next to it - and 

this is true throughout the brain - that like all these other kinds of tasks, or respond to different kinds of 

inputs. So I think it's fair to say that there is something like "the language organ" of the brain, which of 

course we need to unpack further what that actually means in detail, but there do appear to be parts of 

the brain that like language and not so much other stuff. 

 

Slide 6: What other controversies or ideas about the language organ are disputed or discussed in the 

literature? One is the question of exactly, beyond the question of liking language, what do we mean. 

Are different areas specialized for different kinds of processes within language sensitive cortex? It's 

kind of interesting, this is like the old debate from the 1800s. Now, we're just sort of zooming in to a 

subset of brain areas that like language inputs - are those areas- do they do the same kind of thing? 

Are they differentiated in important ways or not? And then another question, which is going to be the 

bigger focus of my talk, is well, how does this language stuff - this language organ in the brain - how 

does that develop? How does it get there? How do potentially innate constraints on language, 

combined with the data of language experience, produce this mature language organ that we believe 

exists in the brain? 

http://williammatchin.com/materials
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So I'll address these two questions, and I'm going to try to spend more time on the second and get 

through the first here, but please let me know afterwards if you have more questions about that. 

 

Slide 7: So, just for instance, proponents of this undifferentiated view will point out that even though 

there are parts of the brain that are dedicated for language, or seem to be dedicated for language, that 

different patterns of brain damage can often produce similar kinds of deficits when measured with 

particular tasks. So for instance, comprehension of certain complex sentences, you can have 

impairments of that with very different kinds of lesions throughout the brain. And similarly, if you do a 

neuroimaging experiment, I'm not going to go into too much detail here, but trying to target something 

like syntactic processing, you can see the same magnitude of the effect, or you can see [at least] some 

effect in many of the different language areas throughout the brain. This would suggest something like 

this undifferentiated view. 

 

Slide 8: In terms of the differentiated view, we see the other side of the coin. We do see distinct kinds 

of neuroimaging effects across different regions. Of course, we also see - and this is what I'm going to 

discuss in more detail - different kinds of deficits, linguistic deficits, following from different kinds of 

damage, with different locations of damage. And this is a classic [concept] in neuropsychology, this 

idea of the "double dissociation". So let's say that some brain areas are damaged and produce some 

deficit. Well, you know, it's hard to know exactly what that means: is it just because something is harder 

because of brain damage? How do you know it's really specific to what you're interested in, and specific 

to that particular brain area that you're interested in? What you can show is [that] two different areas 

are damaged and produce different kinds of deficits, and not vice versa. That would be more 

convincing. And, of course, if you see no differences, [for instance] we have patients with different kinds 

of lesions showing similar deficits on one task, or you do a neuroimaging study for a particular task and 

you see the same kind of effect everywhere, that's essentially a kind of null effect. The same effect 

could actually reflect different underlying processes, but you just haven't tapped into that with your task, 

or you haven't been selective enough with your task to identify that. 

 

Slide 9: To give you an example of this, and hopefully not take up too much time, I'm going to discuss 

some work that we recently published in Neurobiology of Language, which is a great new journal, on 

this distinction between what's called "agrammatism" and "paragrammatism". This is a relatively old 

distinction, I believe first discussed by Kleist at the beginning of the 20th Century. And his idea was: 

there's really two qualitatively different kinds of syntactic or grammatical disturbances in the speech, the 

output, of people with aphasia. 

 

The first, agrammatism, was described as "the simplification and coarsening of word sequences, all 

less necessary words, especially pronouns and particles are reduced or eliminated or eliminated." This 

has been heavily studied in the aphasia literature. There's been a lot of interest in agrammatism, its 

lesion correlates, the nature of the linguistic deficit in agrammatism. 
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What has been less studied is what's known as paragrammatism. This was described as "the ability to 

create word orders is not abolished, but phrases and sentences are often wrongly chosen, and thereby 

amalgamate and contaminate each other. A spoken expression is not simplified overall, but is actually 

conditioned by a strong overproduction of word sequences and swells to confused sentence monsters", 

which I'm sure sounds much more exciting in the original German. 

 

This work that I'll be reporting, again, very briefly, was performed in collaboration with some people 

here [UofSC] and elsewhere. Greg Hickok and I cooked this up in the context of some other work that 

we were doing. And Julius Fridriksson, his aphasia lab, is in my department here, the Communication 

Disorders department, so he was very generous to provide access to the data from the patients, and 

then Alex Basilakos, Brielle Stark, and Dirk den Ouden and I, the four of us basically did the rest of the 

data analysis. 

 

Slide 10: Just to give you some examples of people with agrammatic speech, this is an example 

utterance from one of the patients in our study. We have the utterance "Cinderella pretty..." and so, I 

have to preface this, the subjects are asked to do what's known as the Cinderella task - they are told to 

retell the story of Cinderella in their own words. We're using a perceptual rating; our perceptions of 

what the subjects are producing and deciding - using Kleist's original formulation - whether they are 

agrammatic or paragrammatic. This is an example of a patient we identified as agrammatic: "Cinderella 

pretty and... Cinderella and... Mama said no... go anywhere", "fairy... um... Cinderella dress pretty... far 

away kinda... the wish upon a star... um... the horse pretty and..." "Cinderella all dressed and... 

slippers". It has this very characteristic, what's called "telegraphic" speech, the omission of these 

functional words, the simplification of sentence structure, very clear and distinct to identify. 

 

Slide 11: These are some examples in people that we discussed, that we identified as paragrammatic. 

These are some utterances: "he had to do all the works", "wanted to make a trick her", "she goed back 

to the boy", "one step father and a stepchildren", "the some happen to them". I like this example: 

"wanted to make a trick her". "trick" is being used sort of simultaneously as a noun and a verb, which is 

a bit strange, you would not see that kind of thing in healthy speech typically. "she goed back to the 

boy", this is interesting, actually, you'll see this in young children that are learning and at the stage of 

language development where they do over-regularization, but this is actually an adult with aphasia that 

produced that. Or: "one step father and a stepchildren". I find this kind of paragrammatic error quite 

interesting. "A stepchildren". This is an error, I think, that would be very rare in natural speech. Because 

we had an adjacent article and noun, [and the] noun is clearly inflected in the plural. It's an irregular 

form, but that's clearly the plural. And we have "a", the singular indefinite determiner. This is what we 

call an agreement error. 

 

Just to make a note here, what we did is, with agrammatism, we look for a pattern of overall omission 

and simplification. With paragrammatism, we were looking at more of a stochastic or random kind of 

deficit. The idea is that people are making errors, which occasionally could be omissions. I don't have 

any examples here, you can ask me later [for some], but there are patients that we identified as "both" 
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that sometimes show this telegraphic output, the systematic omission of things, but also would make 

positive errors like agreement errors or other kinds of distorted syntax. 

 

Slide 12: To make a really long story really short these are the results. We did lesion symptom 

mapping, so we have a scan of the patient, their brain, [and] we can map out the location of their lesion 

on the brain. We do this for all of our patients. Then we have our categorical classifications in terms of 

agrammatic,  paragrammatic, or patients that did not have any evidence of grammatical deficit. What 

we find is that agrammatism is associated with damage to the frontal lobe, in particular inferior and 

middle frontal gyrus, which encompasses Broca's area. Paragrammatic patients, they have damage in 

posterior temporal [and] inferior parietal [cortex], which encompasses an area we sometimes call the 

posterior temporal lobe [or PTL], which I'm going to be talking about a lot in the rest of this talk. That's 

what we call this double dissociation. This tells us these syndromes are qualitatively distinct, they 

involve qualitatively different brain systems. 

 

Slide 13: To unpack paragrammatism a bit more, in healthy speech - just focusing on agreement, for 

instance, subject verb agreement, [as in] "the man from Tallahassee that had a dozen hats sleeps" - we 

select the form of the verb based upon the grammatical nature of the subject, whether it's singular or 

plural. That's what we mean by agreement. Now, what's interesting is that the sentence [has] multiple 

nouns, some of which are singular, some which are plural. How do you know whether the verb should 

be singular or plural? Well, there's different ways you could go about it. One relatively straightforward 

way is if you build some hierarchical structure that involves a link between the subject and the verb. 

Then, of course, you have these intervening - linearly - modifiers. But those are lower down in the 

structure, whereas the head noun of the subject is going to be higher in the structure. We use that 

hierarchical structure to guide the computation. It's almost a trivial kind of computation. Not quite but 

simple enough. 

 

Our speculation is that in paragrammatism, if there's some issue with the hierarchical structure, then 

what you're left with is trying to figure out, okay, what is the agreement morpheme going to match with, 

which noun, and there are multiple nouns here that could be potential targets. And so basically the 

subject, we assume, is impaired because they have difficulty establishing the link they need to 

determine the form of the morpheme. This was plausibly, in our view, an issue with the hierarchical 

syntactic structure. 

 

Slide 14: Another way to get at syntax in the brain is to do what's called syntactic acceptability 

judgments. For you linguists out there, this is not surprising, because you guys do this all the time. For 

non-linguists, what linguists are doing is, they're trying to figure out what the grammar of a language 

[is], and then you try to generate utterances that are not possible. So it's impossible in English to say 

"John seems that it is likely to win" and there's all sorts of reasons for that. But you use the fact that the 

sentence is not possible to inform you of what the rules are that govern sentence structure. 
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This is an interesting study. This was not done by us. But what they did is, they did the same thing we 

did. They looked at patients, gave them a task of doing syntactic acceptability judgments, they had a 

wide array of structures. They asked "what sort of brain damage is associated with deficits in this 

task?". 

 

Slide 15: And what they show is that it's the posterior temporal lobe, basically the same area that we 

identified [in] paragrammatism. What's nice here is - that figure on the left - they actually just looked at 

patients, whether they had damage to Broca's area, or the IFG [inferior frontal gyrus], or not. And they 

showed it doesn't really matter whether you have damage to Broca's area or not, doesn't change your 

performance on the task, but if you look at posterior temporal lobe, that's a very, very powerful effect. 

People with damage to posterior temporal lobe are much more impaired than people without. This is 

consistent with recent work by Corianne Rogalsky and Greg Hickok. They published a paper on what's 

called "agrammatic sentence comprehension". I won't go into the details, but it basically shows the 

same results. 

 

Slide 16: I coined this term ["overarching paragrammatism"] a little bit cheekily because there was a 

term that was used in the past called "overarching agrammatism". This is the idea that people with 

production agrammatism have this overarching syntactic deficit. Actually, what we're suggesting is 

more like overarching paragrammatism. People with damage to the posterior temporal lobe have some 

deficit in hierarchical structure. And this results in difficulties ascertaining the well-formedness of their 

own utterances as well as those of others, which explains the pattern of data I just reviewed, and also 

they end up with sentence comprehension problems. The theory that Greg Hickok and I developed is 

that this area called the pSTS/MTG, which is just part of the PTL - posterior temporal lobe - underlies 

hierarchical lexical syntactic processing. Basically lemmas, which are the syntactic descriptions of 

words, and lexicalized phrase structure. 

 

Slide 17: That was Question One, I think that took me about 15 minutes if I'm not wrong. This next 

section is going to be a bit longer. And this is the question: "what about development?" 

 

Slide 18: In Generative Grammar, the idea of the "Language Acquisition Device" is [as] equally 

controversial as the "language organ" term, but the idea is that language acquisition - you can 

understand that as the combination of innate systems or constraints that guide the processing of 

language input, which then output a mature language organ or grammar. So your adult language 

system - the grammar that you've acquired - is the combination of some innate constraints and 

language data. It's kind of a framework, not really a thesis [because it's hard to imagine how it could 

work otherwise]. 

 

Slide 19: Connected to this, recently Robert Berwick and Noam Chomsky published a book called 

"Why Only Us?": their theory of how language is organized and how it evolved in the species. But their 

main point about what acquisition is is that there's some hierarchical syntactic system. That's innate. 

This hierarchical syntax defines the relations among the parts of a sentence that are important for 
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semantic interpretation. This [hierachical syntax] is a system for generating thought. But it has no linear 

order or phonological content. So what language acquisition consists of is [according to their theory] the 

development of what they call "externalization": procedures to "linearize", [or] to take a hierarchical 

structure that has no ordering information and to flatten it into something that can be produced through 

the vocal tract or through the hands. [These] are mostly serial channels, though in sign languages we 

see a little bit more parallel processing, because that is allowed and you have two hands, but in 

speech, we have one vocal tract. So the idea is that what language acquisition really is is somehow co-

opting externalization of the motor system to take a hierarchical structure with no linear information and 

make that flat and get it out of your mouth. 

 

Slide 20: To give you an example of this, here I compare two verb phrases - really the same verb 

phrase - in English and Japanese: "chased the cat". In Japanese it would be like "cat-o oikakita", and I 

can thank my former roommate Shota for that translation. Both of these phrases have the same 

interpretation in these two languages - that the cat is the receiver of the chasing action - but they have 

different word orders. In Japanese, the noun phrase, the object, comes first, and then the verb (this is a 

head-final language). There's a case marker in Japanese, which we don't have in English. There's no 

determiner in Japanese, but we have an overt determiner "the" that precedes the noun "cat" in English. 

So these things - basically the way that these are expressed or externalized - is different. But their 

hierarchical syntax - that determines semantic interpretation - is the same. The proposal is that these 

things should be split: the hierarchy of the structure, which is important for semantics and generating 

new thoughts, doesn't contain any of this linear information in it, and that these linearization systems, 

[it]'s their job to take that hierarchical thing and to get it out of your mouth in a linear way. 

 

Slide 21: To underscore that a bit, related to this proposal is this interesting dichotomy that's been 

noticed between the computational systems that appear to be necessary to process phonology and 

those that are necessary for syntax. For those of you that are familiar, this is what's called "The 

Chomsky Hierarchy". The Chomsky Hierarchy is a hierarchy of increasingly complex computational 

systems. These range from simpler what are called finite state languages or even more complex 

regular languages, which basically involve linear computations. Then we go up to context-free and 

context-sensitive which involve more complex systems, which we identify with hierarchical nested 

dependencies. What's interesting is that [for] human phonology, it seems like whatever construction 

you look at that we've identified clearly as phonological only ever seems to require a device that's 

relatively simple, "sub-regular" is what they call it. Basically, we only need linear computations to do 

phonology. But to do syntax, we know that English nested embedding for instance, and basically 

phrase structure for most languages, requires [a] context free grammar at the minimum. There are 

some constructions in Swiss German [which] require even more computational power. What's 

interesting is that if you look at the world's languages, syntax seems to fall in this context-free, context-

sensitive zone, and phonology is always sub-regular. 

 

Slide 22: The idea is that [the] acquisition of phonology is the development of a computational system 

that operates over linear relationships. This is just an example, [and] I probably don't have time to go 
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through this exhaustively, but there's some data to suggest that kids confuse certain syllables like "we" 

and "you". /w/ involves lip rounding, and /i/ is a high vowel. /j/ does not involve lip rounding, but that's 

sort of analogous to the high vowel in terms of place, and /u/ involves lip rounding. So kids seem to 

confuse these [syllables /wi/ and /ju/]. You can represent that fact using a finite state description. [In this 

figure, the features] FRONT and ROUND have certain ordering procedures, but are not yet ordered 

with respect to each other. They occur in parallel in the representation. We [can see] that there's a 

consonant first and then a vowel. But we don't know [their ordering], we just know that FRONT and 

ROUND persist throughout the expression. Whereas later, you can model the later grammatical 

development where kids can distinguish them. So now [in the figure] we have FRONT preceding 

ROUND. So it's basically the further articulation or development of this linearization algorithm for 

phonology [that explains this developmental fact]. 

 

The [main] idea is that much of language acquisition is like phonology, you have this innate hierarchical 

syntactic system, you have pressure to linearize or produce those [structures], which underlies the 

development of phonology, and as we'll see in a minute, morpho-phonology and morpho-syntax. How 

does this work? 

 

Slide 23: In other domains of cognitive science, people have looked at reading as an interesting [and 

relevant] case study. So how does reading work? In terms of neuroimaging, we know that there's a 

brain area called the visual word form area that processes written input, but does not respond to other 

kinds of visual stimuli. So that figure on the right, you can see that the degree to which a person is 

literate is correlated with the degree of activation in this area. If you look at stimuli that are 

orthographical, you see this effect, increasing activation for orthographic inputs, but for non-

orthographic inputs you don't see [such a] relationship. 

 

How do you explain this? Reading has only been around for a couple thousand years, maybe 5000 

years at most, [so] there's no way that there is an innate reading center in the brain, right? Well, there's 

this concept called "neuronal recycling" or "retuning", as I've called it [Matchin, 2018]. The idea is that 

there are some innate constraints on vision in general. There's some innate constraints on language. 

And then there's a bunch of orthographic inputs that people are getting. And what happens is [that] you 

harness those innate constraints that are somewhat domain-general for vision, and you specialize 

[them] to process orthographic inputs. 

 

The [present proposal] is that we can understand language acquisition along the same lines: retuning of 

these linearization systems for externalization. [More specifically], phonology, morpho-phonology, and 

morpho-syntax, all [of which] seem to be roughly linear in nature (although that's a little more 

complicated), are developed or acquired. Acquisition [of these systems] is the retuning or harnessing of 

domain general linearization systems in the frontal cortex that become gradually more specialized to 

process hierarchical linguistic structure and to package it into the right sequence of elements to output 

through the vocal tract. 
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Slide 24: This [figure depicts] what's sometimes called the Y-model. [It depicts] the organization of 

language, and in particular [the] organization of language with respect to the present proposal. You 

have this innate system, this hierarchical syntactic structure, which takes lexical inputs. There are more 

complications, which I'm going to omit. This feeds into two different interfaces. One is what's sometimes 

called the Conceptual-Intensional or semantic interface for [the] interpretation of meaning. The other 

one is the externalization system, which according to the proposal by Idsardi and Raimey (2013), 

proceeds in stages. [In the first state of moprho-syntax], hierarchical structure becomes immobilized. 

There's a minimal linear imposition on the structure to get you morpho-syntax, like, how you determine 

the appropriate agreement morpheme. You take the structure, imposing a little bit of linear order [on it]. 

But then by the time you get to morpho-phonology, more of the structure is lost, and you're getting 

more and more linear information. Now you're talking about derivational morphology or other kinds of 

phonological changes that depend on context. Then you get down to phonological relations which are 

even more linear. And then finally an output of phonetics, which is just a sequence of segments. 

 

Slide 25: I've just [indicated] here [with shading] the idea from this proposal that the innate lexical-

syntactic system is set up to interface with the Conceptual-Intensional or semantic system, [calling it] a 

system of thought. It's fundamentally hierarchical and nonlinear in nature. Separately, [there are] 

externalization systems that are fundamentally linear. This [goes] back to the idea [that] phonology and 

syntax [are] fundamentally different kinds of computation. You can think of these different modules 

[within the externalization system] as increasing degree of linearization, and then [a] connection 

between [the lexical-syntactic and externalization systems] needs to be developed or acquired. 

 

Slide 26: In terms of neuroanatomy, taking this model that Greg Hickok and I proposed for how syntax 

is organized in the brain, [including] the conceptual-intensional or semantic system and phonological 

systems, this posterior temporal area - the pSTS/MTG area we talked about before, [motivated by the 

fact that] damage [causes] paragrammatism, damage [causes] syntactic acceptability judgment deficits, 

damage [causes] severe sentence comprehension deficits - [I] think this is the innate hierarchical 

system. It's adjacent to these red areas, which we're positing are the conceptual intentional or semantic 

interpretation system. There's reasons for that that I'm not going to go into right now.  

 

The linearization system is [in] frontal cortex, [a gradient from anterior to posterior]. The pars 

triangularis, which is part of Broca's area, is this initial stage of linearization, morpho-syntax, and there's 

reasons to believe that, well. For instance, in agrammatism, we see these severe [sentence production] 

deficits and they tend to involve damage [to frontal cortex, particularly pars triangularis]. And then the 

pars opercularis, which is another part of Broca's area [but] more posterior [than pars triangularis], and 

parts of the precentral gyrus, these are morpho-phonology and then phonology as you get closer to 

primary motor cortex, which is where you end up with phonetic output. 

 

In purple, I've indicated what's called the arcuate fasciculus. This is a well known white matter tract that 

connects the posterior temporal lobe to the inferior frontal cortex. The idea is that this is a particularly 

key tract that allows you to link the hierarchical lexical-syntactic system with the linearization system. 
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The arcuate fasciculus is what you need to develop in order to hook those two fundamentally different 

kinds of [systems] together. And then you have to increasingly articulate the details of these systems 

internally in terms of what morpho-syntactic, morpho-phonological, and phonological features are 

present in your language. 

 

Slide 27: So again, I think this hierarchical system is innate and human specific, and these other things 

are pre-existing but basically conserved with other organisms because we see sequence processing in 

other organisms. 

 

Slide 28: [Finally] there's a retuning process by which [linear sequencing systems] are developed and 

harnessed in order to externalize hierarchical [input]. 

 

Slide 29: I think I already explained this slide, and I'm going to skip it for now. 

 

Slide 30: And so just to point out this issue of conservation of linearization. What's interesting is that 

people in a separate literature have looked at birds that do birdsong. Birdsong is extremely complex 

and very interesting. And they have what some people describe as a "syntax". So you know, this song 

here, this is a sonogram, which shows the spectro-temporal properties of the bird song, and it's marked 

here with different letters, which are sometimes described as "motifs" or different characteristic notes 

that the bird will hit. You can think of these almost as different segments or phonemes. And there are 

particular ways in which these segments can be combined that look a lot like human phonology. In fact, 

you can model birdsong using the same kind of sub-regular computation or these sort of finite-state 

grammars, or slightly more powerful grammars, that rely on linear precedence relations. Basically, 

birdsong looks like phonology. So the suggestion here is that there's a pre-existing system for linear 

computation that we can harness to learn phonology. 

 

Slide 31: In terms of neuroanatomy, people have actually proposed interesting homologies in terms of 

the brain systems involved in sequence learning in both humans and birds that have songs. These blue 

tracks here represent a direct pathway between motor cortex and the basal, sorry, the brainstem, which 

[instantiates] more top-down control of the motor system. These white arrows reflect internal dynamics, 

which I don't have time to go into, but are basically set up for more complex ability to learn sequences. 

The proposal is that this involves Broca's area in humans and analogous areas in songbirds. But 

interestingly, birds that don't sing or don't have these complex linearization systems, like chickens, lack 

these projections, and monkeys, which are of course highly more related to humans in terms of recent 

evolution, they also lack these projections. So the idea is that there's some genetic predisposition for 

vocal learning or sequencing. And this can be sort of activated or is present in humans, that we have 

something that we can use, pre-existing, to externalize language. 

 

Slide 32: Interestingly, people have done these studies looking at [the] morphology of the posterior 

STS [superior temporal sulcus], which happens to be the region that I think is important for hierarchical 

syntax. What they've done is measured the depth of the sulcus. A sulcus is basically the groove in 
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between the bumps in the brain. The brain is like a big sheet, and then it's crinkled up. And then inside 

the crinkle, [that is] the sulcus, you can measure how deep it is. What they have found is that in 

humans, the left side is shallower, reliably, highly reliably, compared to the right side. Okay, so what 

does that mean? Well, it's complicated, it's not obvious what that means. One suggestion is that it could 

be increased white matter in the left hemisphere. So basically, it's deep. And then you pack in some 

more white matter which makes that a little bit shallower, which is consistent with what we know, [that] 

this area is highly interconnected with the rest of the brain. Well what's interesting about this is that this 

asymmetry, this left-right asymmetry, which is - of course we know language is more left-lateralized - is 

present in adults, children, and even infants, very young infants, but not present in our closest 

ancestors, the chimpanzees. So this suggests an innate human-specific property, some kind of brain 

morphology of this area, which also happens to be an area implicated in syntactic processing. 

 

Slide 33: Here is my proposal for how this [language acquisition in the brain] works. On the top, the 

green box represents the innate syntactic processing system. And to begin with, it's not very strongly 

connected or maybe not connected at all to perceptual systems like the auditory system, or the 

linearization system in the frontal lobe. So these are connections that are sort of potential connections, 

at birth or probably pre birth. What happens [during] the process of language acquisition is [that] these 

connections are strengthened and there's increasing articulation within the perceptual systems and the 

linearization sequencing output systems. So we can see here the development of maybe some 

representations to process phonology in perception, and to process morpho-syntax morpho-phonology, 

phonology, and finally phonetic output in the frontal lobe. What we also see, critically, is this increased 

connection, or what I'm suggesting we should see is this increased connection between this posterior 

syntactic system and the sequencing frontal system. So now it's filled in, it's strong. 

 

Slide 34: Now the question is: is this [proposal] true? We have some evidence that this is true, not 

enough, but there's some. This is what's called a diffusion tractography study, which, to make a long 

story short, you can measure the degree of strength in various white matter connections in the brain. 

What was shown in the study by Perani and colleagues [Perani et al., 2011], is that this arcuate 

fasciculus, this connection here that I'm proposing links syntax with linearization, is not present in 

newborns, the full connection that brings the posterior temporal lobe into direct contact with Broca's 

area, but in adults it's fully developed. What this suggests is that that [process] occurs throughout 

language acquisition, that this white matter tract becomes increasingly connected and strong. Finally, 

these two areas can communicate with each other effectively. And other studies have shown that 

there's a correlation between the degree of strength of the arcuate fasciculus and age. 

 

Slide 35: Another interesting and relevant phenomenon is late L1 [first language] acquisition. What I 

mean by that is what happens if you're not exposed to language input in early childhood experience. 

When we're talking about the language acquisition device, you have innate constraints but then you 

need that input side to do something. What happens if you don't get that input side? Well, the prediction 

from this view is that there's really no pressure to link your internal syntactic-semantic processing 
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system up with sensory or externalization [systems]. You don't realize that there's language data out 

there, so you just keep doing what's innately specified. 

 

There are cases of people that have not been exposed to language early. One is Genie, which most 

people know. So this was a hearing girl who was abused and locked up and not allowed to talk with 

people. And it was a very sad case, but it also seemed like she was severely- when they discovered 

her and tried to teach her language, she struggled quite a bit, particularly with grammar. 

 

But what I find more interesting and I believe is actually a greatly underappreciated set of data is from 

my former postdoc advisor Rachel Mayberry, and other colleagues that study deafness and sign 

language psycholinguistics, are people that are born deaf. This is a congenital disorder in many cases, 

[born deaf] to hearing parents, which is highly common. Most deaf people have hearing parents. What 

you have here is a natural situation in which that child may not actually get structured input. And in 

particular, in certain countries and situations where there's not access to educational resources, they 

may not receive any language input at all for a very long time. And then some of these individuals will 

immigrate or for whatever reason come into contact with resources. And then they begin to learn 

American Sign Language. And basically they look like Genie. 

 

Now the value of this is that one is we know a sign language has the same linguistic properties as 

spoken language. I don't need to review that here. But we have more people than Genie. Most of these 

people, at least many of them that are studied are not abused or don't have a lot of other confounds. So 

we can actually do larger group studies and study this in much- we can actually look at Genie through 

American Sign Language in these individuals. 

 

Slide 36: What happens in people like this? So a recent study by a former colleague of mine in the 

Mayberry lab did this diffusion tractography that I mentioned before. So looking at these white matter 

tracks, and what they did is they compared native hearing people who learn English, native deaf people 

who learn ASL, and three of these late learners that I mentioned, these are deaf people who didn't 

receive any language input until adolescence or adulthood, and then they started learning ASL. One 

thing I'll mention is that they have severely impaired grammatical abilities in comprehension and 

production, but they do have a very large lexicon. So they learned a lot of new words, but they kind of 

hit a wall at syntax, and probably some other phonological issues. 

 

Slide 36: What we can see here is that these three red icons, or sorry, these three colored icons 

represent the three late winners that were studied. And so for most of the tracks in the left hemisphere 

they actually fall within the range of language-from-birth individuals. And these are just only the [native] 

deaf group, but the deaf group looks the same as the hearing group in terms of native 

speakers/signers. What we see is that all three of the late learners are well below the average in terms 

of the strength of their left arcuate fasciculus. Interestingly, it's much more pronounced on the left than 

the right so in native signers, the strength of the left arcuate fasciculus is higher than the right, that's 

been studied quite a bit. That seems to be true for hearing people in lots of different studies, a stronger 
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left arcuate than the right, but not in deaf late learners. So what this suggests, again, is that this 

retuning process, this harnessing of these externalization systems that relies on this white matter tract 

to develop and build that connection doesn't happen, and that may be responsible for what we see in 

terms of the impaired acquisition of language in these individuals. 

 

Slide 37: Okay, so just to briefly discuss some future directions of this stuff. I'd really love to hear your 

feedback and commentary on this work. We'd like to- a lot of this is more speculative, and I think very 

plausible, but we'd like to have a lot more detailed data to support the model. So for functional 

neuroimaging, for instance, I'd like to be able to do a computational model of speech production. And 

then to actually develop quantitative predictions for when these different linearization modules should 

come online in the context of sentence production, and then localize those using functional 

neuroimaging. And then also developmentally, if this linearization system is developing over time, then 

we should see evidence of that. If we look at very young infants and children in neuroimaging studies, 

we should be able to see somehow this increasing specialization in the cortex and not just the white 

matter. Likewise, in aphasia, we want to tighten up our model in terms of hierarchical syntactic deficits, 

deficits in morpho-syntax, morpho-phonology, phonology, etc. And I just really want to zoom in on this 

posterior temporal area and learn a lot more about its properties and how that might develop. 

 

Slide 38: With this I'd like to end. I'd like to thank my collaborators on the paragrammatism work, on the 

left, this is Alex [Basilakos], Brie [Stark], Dirk [den Ouden], Greg [Hickok], and Julius [Fridriksson], and 

our funding sources. And I'd like to really thank Stephen Wilson, Bob Berwick and Shota for very helpful 

feedback when I was working on a lot of these different ideas, so I greatly appreciate [that], but all the 

errors and erroneous comments are mine, of course. 

 

Slide 39: I'd like to thank you for your attention. I also just want to point out that I'm looking for 

students, so if you're interested, please contact me, I'd love to have you work [on these ideas]. 

 

Question & Answer Period 

 

Tom Sawallis: [Are there] any tract developmental differences documented between isolating 

languages and synthetic, polysynthetic languages? 

 

William Matchin: As far as I'm aware, there is one study, but I don't know if it was actually published 

[Goucha/Friederici]. What it did is it looked at English, German and Chinese, Mandarin Chinese. What it 

showed in terms of the tractography is that German speakers have a stronger arcuate fasciculus 

relative to the other two languages, and English speakers have a stronger inferior longitudinal 

fasciculus or what's called the ventral tract, and there was some other effect in the Chinese speakers. I 

think that the greater connectivity in German compared to English might be related to the fact that 

morpho-syntax in German is more complicated than in English. But then of course, we have the case 

that English word order is more fixed. So that's potentially something to investigate further. But as far 

as I'm aware, there haven't been a lot of studies on that, spoken language differences. And I think 
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overall, we'd probably expect them not to be major, because like I said, you know, there's trade offs. So 

German has more complex morpho-syntax, but English is more fixed word order, etc. But I think that 

would be worth looking at in more detail. 

 

Brielle Stark: what other aspects of the brain are late to develop in addition to the arcuate fasciculus 

that might be tied to the language systems, any dramatic cortical changes in areas within the language 

system? 

 

William Matchin: I don't think that this has been looked at effectively enough. I think it's difficult to do 

that. What we do know is that children, young children will activate the posterior temporal lobe and 

Broca's area. The problem is that we don't have a lot of detail in there. So the problem is that we know 

spoken language is going to activate superior temporal lobe, because these are areas involved in 

auditory and phonetic processing that we would expect to be active anyway. And Broca's area, you 

might see- it's complicated, because my model, what I'm proposing is that kids are hearing stuff, and 

then trying to figure out how to reproduce what they're hearing and analyzing. So I would expect from 

very early on, that kids are doing this. This is what we see in babbling. Kids babble. And if they haven't 

succeeded- you can understand babbling in terms of trying out how to linearize things, not doing it 

correctly, perceiving that feedback, and then trying to develop that further. I would love to have that 

data, in other words, Brie. This is something I would be interested in pursuing. I've never done research 

in children, but I would like to. 

 

Danielle Fahey: What about children adopted during the sensitive period who have to begin a 

completely differently structured language? 

 

William Matchin: Probably. So I do know of one study that was done with kids from Korea that were 

being exposed to Korean input, and then were adopted very early, I think it was by the age of one or 

two, they were adopted. Then they moved to France and started getting French input. And I do know 

that they behaviorally seem exactly like native French speakers and don't seem to exhibit knowledge of 

Korean, but I have seen some data that suggests they have somewhat different neurolinguistic effects 

so that there's some lingering effect of that early input of Korean that looks different from native French 

speakers that never got Korean input, when perceiving Korean speech. But I think you would see 

differences. The idea is that the quality of the language input is going to affect the development of the 

system. So you should see differences. I think that's worth looking at. 

 

Elliot Murphy: Why assume that something as broad as CI interface is localized to AG and ATL? Are 

you assuming that these regions index language-related CI content, as opposed to our conceptual 

systems more broadly? 

 

William Matchin: Yes. So I agree with you: CI, or the conceptual-intensional system broadly, is going to 

be much bigger. This is the problem with having a big presentation for a small amount of time. What I 

really think is that the ATL houses lexico-semantic concepts associated with individual words, and that 
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the AG is more about event representations, or semantic relations among entities You can think of like 

the concept of food being stored or animals being stored the ATL, there's a lot of evidence to suggest 

that something like that is true. And then the relation of eating is stored in the AG and then CI is going 

to encompass that and more. So yeah, I agree with you there. 

 

Sarah Dopierala: I was wondering, particularly regarding your work with aphasia. Do you mostly work 

with native American English speakers? If so, do you find that there are similar results in terms of 

production difficulty? If not, how do you account for this lack of cross linguistic speaker data? 

 

William Matchin: Well, there is [in] aphasia, a lot of research is done in many different languages. But 

that's actually a question I'm super interested in, ironically, and Danielle is actually helping me work on 

a project in Spanish, we're interested in Spanish because there's much more overt agreement in 

Spanish compared to English. I was interested in it at least because if there are agreement deficits, I 

can just see more of that in Spanish. But further than that, there's probably some interesting 

differences. I think that's a good point you bring up, there probably are differences cross-linguistically, 

although I hesitate to make strong predictions because I think we can often see trade-offs, in terms of 

word order versus morpho-syntax, etc. 

 

Sarah Dopierala: That there are similar differences in terms of different speakers? 

 

William Matchin: I think what you're getting at maybe is that there are individual differences that maybe 

this model doesn't account for. I have to think about that more. 

 

Elliot Murphy: How compatible is your model with the red boat studies from Pylkkanen and colleagues? 

They have a different emphasis with respect to primitive computational processes. 

 

William Matchin: I think it's somewhat compatible. I have to think about that more. But I think that the 

basic syntax, we're kind of agreeing now, me and the Pylkkanen  people in terms of syntax and 

posterior temporal lobe, and conceptual semantics-something in ATL. She focuses more on 

computational, compositional processes, and I'm focusing more on representational content. Part of 

that is strategic on my part, which is, I'd rather focus on content because I think computations are a lot 

harder to really pin down in terms of localized brain tissue. I think it's more complicated dynamics that 

do that. Anyways, we can talk more about that later, Elliot. 

 

Tom Sowallis: [Is there] anything contrasting monolingual early and late bilinguals? 

 

William Matchin: There is research on bilingualism, I don't know about early and late - I think there is, I 

just don't know those data. I think that there's effects when you perceive language in your second 

language, [there] tends to be more activation than in your native language. People will interpret that in 

different ways, one of which is that it's harder, which I think you would expect in this kind of model. 
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Another interpretation is that there's some kind of cortical plasticity, I just don't know much about that 

proposal. 

 

Spud McCullough: Has there been much work looking at the transition from pidgin to Creole languages 

under the externalization hypothesis? So the potential combination of language specific externalization 

processes as the sub or super straights coalesce across the life of the nascent language? 

 

William Matchin: Sorry, let me just think about that question for a minute. I think the problem is that I 

don't think anyone has looked at pidgin and Creole languages in neuroimaging. So these literatures are 

quite distinct. I think it's hard because it typically occurs inter-generationally if I'm correct, this sort of 

transition. I think you could look at- I'd be interested in looking at people that speak pidgins, but most 

people that speak pidgins, I think, I assume is they also have a native language as well. But maybe we 

can talk more about that later. So, sorry. 

 

David Adger: Just thinking about the way that development takes place. What do you expect more 

generally, for different kinds of typological differences, say wh-in situ versus overt movement? And then 

word order, things like verb-object versus object-verb? Are certain differences likely to show a brain 

structure in different places? 

 

William Matchin: Okay, I see what you're saying. Yeah, I haven't gotten far enough, David. I would love 

to be doing this sort of thing in neuroimaging and aphasia, but we're way behind this level of 

complexity. So I think that is an interesting question and something that we could probably investigate, I 

think I'd have to sit down and think of what constructions are actually going to present more emphasis 

on one or the other [hierarchical vs. linear externalization]. I think the problem is that we typically think 

of things like word order versus, like I mentioned before, morpho-syntax, which I think could be an 

equal trade, right? They're both a kind of linearization thing, but WH in situ versus overt movement? 

That's interesting. We can talk about that later perhaps. 

 

Jiyeon Song: I wonder if the extreme capsule is not associated with paragrammatism/agrammatism. 

 

William Matchin: The extreme capsule - that's a subcortical white matter tract, that if I believe correctly, 

I can't remember exactly. We haven't looked at the white matter tracts implicated in paragrammatism 

yet, but that's something [we could do], that's a good follow up and we can definitely do that. 

 

William Matchin: Qi - hey, thank you for coming, I'm flattered that you came. Your paper is fantastic. 

Thank you so much for publishing that, and Rachel, for doing that work because I think it's extremely 

important and underappreciated. 

 

Qi Cheng: We have recently found negative correlation between age of acquisition and gray matter 

volume cortical thickness for the Deaf late signers in left BA [Brodmann Area] 45, and bilateral BA 44, 

but not so much in STS. So that might be further support for your hypothesis. 
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William Matchin: Boo yah, keep doing it guys. Keep collecting this data, I love it. Okay. 

 

Qi Cheng: Broca's area also matures later among typical children. 

 

William Matchin: Yeah, I think that would be pretty consistent. 

 

Qi Cheng: Can you be more specific on what you mean by innate lexical syntax and why the posterior 

temporal lobe? 

 

William Matchin: Well, so the reason, in the early part of the talk, I reviewed a bunch of data from 

aphasia, and basically, the area that's damaged that causes syntax problems that I think are plausibly 

hierarchical syntax problems is posterior temporal encompassing pSTS/MTG. The reason I think is 

specifically pSTS/MTG and not some other part of the posterior temporal lobe is from neuroimaging, in 

terms of linguistic effects, particularly for syntactic processing, that seem to basically be the ventral 

STS/MTG, is highlighted the most across studies, that I think don't have other kinds of confounds. But 

yes, I would love to see all that other data Qi, So please send that to me, that's really great. 

 

Sarah Dopierala: This might not apply to your research as much but I wondering if you have worked 

with particular descriptive models so minimalism, lexical-functional grammar" 

 

William Matchin: I don't know RRG, but there's a lot of different models of syntax 

 

Sarah Dopierala: How do you interact with them and how they have influenced you and proven useful 

to you? 

 

William Matchin: So I'll answer that question first, because Sarah has another question - oh 'Role and 

Reference Grammar', thank you Sarah for clarifying. 

 

William Matchin: I am familiar with Lexical-Functional Grammar (LFG), Head-Driven Phrase Structure 

Grammar (HPSG), to some extent Construction Grammar (CxG). For me, there's a lot of similarities 

across these models that are helpful, like in terms of lexicalized syntax. Pretty much every model of 

syntax suggests that there's a lot of your knowledge of syntax that's stored on lexical items. So in 

Minimalism, there's x-bar theory, in some sense, it's kind of a lexicalized structure. There's Bare Phrase 

Structure, which is, again, this idea of lexicalized structure. And then things like Construction Grammar, 

or LFG, often talk about stored structure on lexical items. So, I like that similarity across the models 

that's comforting to me to know that my assumption of how that works is not tendentious. 

 

William Matchin: What I like about Minimalism is that it tries to decompose this stuff into primitive 

operations. So Minimalism was developed in terms of trying to connect with this kind of work, in terms 

of what are like the fundamental computational things. I find that helpful - to think of a minimal 
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computation, a kind of human-specific thing with a little tweak to the posterior temporal lobe that gives 

you this ability, and then trying to understand how other components of language have different 

computational properties. 

 

Sarah Dopierala: I think what I meant to get at [in the earlier question] was do you find that there are 

similar or different output between speakers of English and other language speakers on there? 

 

William Matchin: I'm not an expert on this, but I think there are differences. I know there's been studies 

comparing English and German and Italian and French probably and I think the overall idea is that 

things like agrammatism and paragrammatism show up in every language. I think that there are some 

differences in terms of the output and also some of the effects you would see in psycholinguistics. But I 

don't know as much about that. 

 

Kelly Mahaffy: I'm wondering if you could speak a bit about how your model works with reading. I'm 

specifically thinking here of the arcuate fasciculus being a good predictor of reading ability. I'm curious 

if, in your view, strong arcuate fasciculus connection, before learning to read, leads to better reading, or 

if learning to read, helps develop the arcuate fasciculus. Basically interested in how different kinds of 

language input, more diverse kind of samples, affects this. 

 

William Matchin: That's an interesting question. I kind of like your latter idea that learning to read helps 

strengthen the arcuate fasciculus. And I think there's actually some anecdotal evidence [for it]. I know 

that in historical linguistics, there was work by a linguist at MIT [Wayne O'Neil]. Gosh, he's been around 

forever. It's not Chomsky, it's another linguist that's been there almost as long as Chomsky, I can't 

remember his name, but he had this interesting idea that... Well, if you look at Old English, you don't 

see as much complex clausal embedding. You have these kind of paratactic things like, you know, "the 

boy did this and was smart", kind of tagged-on clauses without being actually structurally embedded. 

What he points out is that if you look at the evolution of English over time, you start to see more 

embedding [of] complex structures. And this kind of correlates with the development of [the] printing 

press and cheap availability of books and advanced literacy. The idea being that complex structures- 

you have a brain that can generate the structures, but to process them is difficult. You need things like 

working memory and other kinds of resources. That's tough, but reading is nice, because it does the 

working memory part for you, right? It's like you have the text there. So you can sort of process the 

structure without having to keep it - not Campbell, um, it was, gosh, what was his name? Someone 

else? But it was this interesting idea that like, you know, reading basically limits the working memory 

burden. 

 

William Matchin: Working memory, you can think of that as linearization as well. If you go to models of 

working memory like Baddeley's phonological loop, the idea is that you hold information in working 

memory by articulating it, which refreshes the perceptual representation. You do that repeatedly to 

keep the information active. The idea is that, you know, having - no, not Keyser, someone else - the 

idea is that reading allows people to start using more complex structures. And then once those more 
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complex structures get embedded in the grammar of that language, like [Middle] English, then people 

start speaking them and communicating them. That, in turn, causes you to try to catch up in terms of 

working memory, which places an even stronger burden on the externalization procedure[s]. 

 

William Matchin: So that's an interesting idea, right? So then, yeah, under that hypothesis, you would 

expect differences in strength [of the arcuate fasciculus] for literate and non-literate individuals. I think 

[that's] a pretty clear prediction of that view. Likewise, your other idea was maybe having a strong 

connection helps you to learn to read. That's probably also true or that could be true. Why don't we just 

look at that - find literate and illiterate people, and then look at all sorts of things. It's not good Kiparsky, 

Keyser, or Pesetsky, he [O'Neil] did historical linguistics. It was- oy vey, I wish I knew who it was. I 

actually sent him an email because I thought his paper was cool. I couldn't find the paper and he 

emailed [it to] me, it was really nice. And now I can't remember his name. There's a real prize to the 

person who comes up with the name. Wayne O'Neil. That's it. Cas Koopmans, it's Wayne O'Neil, that's 

right. Super nice guy. Interesting work, historical linguistics. Unfortunately, we can't neuroimage people 

that speak Old English only. Maybe there's some kids that have weird parents that only speak Old 

English to them, and that's what their native language was. Then we could do some neuroimaging 

studies and look and see, but yeah, not gonna do that. 

 

Jiang Liu: If everybody allows, let me ask a final question to end today's talk. So, my question is, just 

now somebody mentioned, this study is purely based on the English language, so, isolation languages 

such as Chinese. The whole Generative Grammar starts with English. And then when when linguists try 

to apply the theory to other languages, to analyze other languages or find a hierarchical structure, 

hardly works on the formal analysis of Chinese, Mandarin Chinese. So my question is on the future 

research direction, about future research directions - do you think this line of research will still focus 

predominantly on Indo-European languages, or do you need a really global effort. I mean, to do more 

cross linguistic stuff. 

 

William Matchin: Okay, I wonder if David Adger is still here, maybe I should - David, you okay if I 

unmute you and maybe you want to jump in? 

 

David Adger: You just want me to respond to the question of whether there's any generative work on 

Mandarin Chinese or other languages? 

 

Jiang Liu: I mean, this neurosyntax approach answers the Chomskyan question, which is the language 

organ question. 

 

William Matchin: Well, so if I could just make one brief comment, there has been a lot of neuroimaging 

work on a lot of other languages including Chinese and they find similar kinds of things. I'm not as 

aware of all the work but there's plenty of work in Chinese, Japanese, German, every language you can 

think of except for maybe some indigenous languages. But with respect to the other question, I'm 



 
 

   - 20 - 

gonna let David do it because he does really good work in a lot of other languages, and anyway, David, 

please. 

 

David Adger: Really there is- it's not really *needing* lots of other good work in other languages. Loads 

of people have done a lot of syntactic work on, say, Mandarin Chinese, which shows that although 

they're you know, there are things that look really different on the surface. So I mentioned whether WH-

questions, whether you move the WH-question to start the sentence like you do in English. Whether in 

Mandarin Chinese, you leave it in the position you'd expect it to be. Those kinds of things have been 

addressed a great deal in syntactic theory. So I would hope that actually the kind of work that William's 

been talking about should extend across all the range of languages, of course, when we do syntactic 

theory, it's the theory of *human* syntax. And ideally, you know, of course, we can't work in every single 

language every moment, but our theory *should* deal with all languages. 

 

William Matchin: I think I would be very interested in seeing more generative linguistics work in 

American Sign Language than there is. There's some, which is great work, I would love to see more. 

But you know, the neuroimaging work that I was doing when working with Rachel Mayberry in the lab 

was we did some studies on native signers of ASL and, you know, we're still working on publishing 

papers, but basically all the syntactic effects that I described, but you know, in neuroimaging studies we 

see the exact same areas as is done in English or French or other languages. Very tight overlap in 

terms of the ventral STS and MTG, it's the same area that pops up. ASL is pretty different. Not only in 

sensory-motor modality but in terms of its grammatical properties, it's pretty different. But I think that's 

interesting, because you see- you expect... I would really like to do more cross linguistic work, maybe to 

take your question with its import, is, we should be doing different languages. And I think with respect to 

the neuroimaging stuff, we can harness both the similarities and the differences and try to drive at those 

to answer some of these questions. [For example,] ASL has been noted to have much less linear 

information in it than in spoken languages, generally. That might make some predictions in terms of the 

effects that we'd see in certain contexts or developmentally. I'd love to look at that more and, you know, 

use that. 

 

Jiang Liu: Yeah, seems like there's some converging evidence happening. Thank you. Thank you so 

much, William, for presenting your talk. So that's the end of the talk. And that wraps up this semester's 

Linguistics [Program] colloquium at the University of South Carolina. All right, thank you, everybody. 

 

William Matchin: Thank you so much for having me and like letting this happen at the last minute and 

like letting a bunch of other people kind of crash that USC Linguistics party. Sorry to kind of spring it on 

you at the last minute, but I really appreciate [you] hosting [this]. 


