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This article proposes a formal model of the human language faculty that 

accommodates the possibility of ‘attrition’ (modification or loss) of 

morphosyntactic properties in a first language. Modelling L1 

grammatical attrition entails a quite fundamental paradox: if the 

structure of the language faculty in principle allows for attrition of 

morphosyntax, why is it apparently so heavily constrained and rarely 

attested? We demonstrate that the attrition paradox can be resolved with 

a model that integrates a formally explicit generative grammar 

(eschewing classical parameters in favour of functional feature 

assemblies; see Chomsky 2000, 2001) into a generalised model of 

language acquisition that decouples linguistic input from acquisitional 

intake (following Lidz and Gagliardi 2015). This implementation makes 

specific predictions about the input and intake conditions that favour 

and disfavour L1 attrition. We explore these predictions for one of the 

most widely studied areas of attrition, namely the realisation of 

pronominals. 

 

1. A paradox in modelling L1 attrition 

 

This article provides a new theoretical model of first language (L1) grammatical attrition: a 

potentially enduring modification to morphosyntactic properties of an end-state grammar 

under linguistic pressure.
1
 Language attrition is by no means a unitary phenomenon, and 

broadly defined, a range of linguistic abilities related to the use, processing and grammatical 

representation of an L1 may be identified as susceptible to it.
2
 This includes attrition on 

other linguistic levels (e.g. lexical, phonological, semantic, pragmatic, etc.) or differences in 

first language processing, reading abilities, and oral fluency, for example.
 
A great deal of the 

existing research on attrition focuses on matters of ‘performance’ in the first language: 

                                                 
1
 See also Gürel and Yılmaz’s (2011: 222) definition of L1 attrition as “an unconscious rearrangement or 

restructuring of the L1 grammar due to L2 contact, but not as a drastic loss/decay as in the case of pathological 

conditions.” 
2
 See, for example, Schmid and Köpke’s (2017a: 638) definition of L1 attrition as “the process by which a) 

pre-existing linguistic knowledge becomes less accessible or is modified to some extent as a result of the 

acquisition of a new language, and b) L1 production, processing or comprehension are affected by the presence 

of this other language.” We take it as established that contact with an L2 is a necessary condition for L1 

attrition, recalling De Bot and Hulsen’s (2002: 262) assertion: “Languages are never lost in isolation”.  
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performance factors are more immediately perceptible both to attriters themselves and to 

researchers, whereas the properties of speakers’ underlying grammars are typically below 

the level of consciousness. Moreover, the potential for attrition of morphosyntactic 

properties beyond childhood appears to be highly restricted and is considerably rarer, as is 

frequently reported in the literature (see, e.g., reviews in Domínguez 2013; Tsimpli 2017; 

Schmid and Kӧpke 2017a,b). 

 

While stable L1 grammars appear unlikely to be significantly restructured beyond childhood, 

grammatical attrition—in the sense defined above—is indeed evidenced in the literature, for 

example in the interpretation of overt pronouns (e.g. Sorace 2000; Tsimpli, Sorace, Heycock 

and Filiaci 2004; Tsimpli 2007, Domínguez 2013) and properties of pronominal binding (e.g. 

Gürel 2004, 2007). While not as widely attested as attrition in L1 performance or processing, 

we contend that from a scientific perspective, the possibility of grammatical attrition is 

crucial to our understanding of bilingual acquisition and of the organisation of the language 

faculty, broadly speaking. However, to our knowledge there is currently no model of 

grammatical attrition compatible with formal generative models of the language faculty.
3
 

More problematically still, any formal approach to modelling grammatical attrition faces an 

apparent paradox: if the language faculty architecture comprises mechanisms capable of 

affecting a mature L1 grammar, then why is the phenomenon of grammatical attrition itself 

so heavily constrained and so apparently rarely attested? Any model seeking to 

accommodate attested instances of grammatical attrition will then not only need to account 

for what may be modified within the L1 grammar (and under what conditions), but will also 

need to resolve this paradox in modelling attrition.  

 

The principal aim of this article is to articulate such a model. Section 2 first establishes a set 

of requirements which we argue any model of L1 grammatical attrition must meet. We then 

articulate our own model of L1 grammatical attrition incorporating three key aspects: first, a 

distinction between input and intake (as input which has been processed and assigned a 

representation, e.g. Carroll 2001); second, an inference component that modifies an existing 

grammar under appropriate intake conditions, including parsing and extralinguistic factors 

such as memory and pattern recognition (e.g. Lidz and Gagliardi 2015); finally, a ‘feature-

based’ generative model of the computational component of the grammar prominent in the 

theoretical literature (e.g. Chomsky 2000, 2001). The basis of our model is provided by Lidz 

and Gagliardi’s (2015) L1 acquisition model, as a framework for understanding how input 

may engender changes to the state of an L1 grammar provided it is perceptually encoded in 

                                                 
3
 We acknowledge that Tsimpli, Sorace, Heycock and Filiaci (2004) apply the Interface Hypothesis to L1 

attrition in a way which is compatible with generative assumptions; see Iverson (2012) and Domínguez (2013). 

However, it does not satisfy our requirement for a model of grammatical attrition, for the reasons outlined in 

Section 2.1 below.       
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such a way that leads to acquisitional intake.
4
 The second main aim of the article is to 

establish the empirical viability of our model in accounting for reported contexts of attested 

grammatical attrition. This is our focus in Section 3, where we examine the realisation of 

pronominals (as an example of a core grammatical property subject to structured 

crosslinguistic variation) by L1 of speakers exposed to another language variety in which 

equivalent or analogous grammatical items behave differently. Section 4 summarises our 

conclusions.   

 

 

2. A model for L1 grammatical attrition 

2.1 Three requirements for any model  

 

Before we present our model, we wish to set out some general properties that we believe any 

model capable of accommodating attrition in L1 grammars must incorporate. Firstly, there 

must remain an ongoing flexibility within (at least certain aspects of) a mature L1 grammar, 

that is, the grammar exhibits sensitivity to the linguistic environment beyond the primary 

years of language acquisition. In the current state of knowledge regarding grammatical 

attrition, the extent of this flexibility and the conditions under which a mature L1 grammar 

exhibits sensitivity to input remain open empirical questions.
5
  It follows that a model must 

incorporate a formal account of attrition within the grammar: where grammatical attrition 

arises, what kinds of mental representations are affected, and in what ways? Since the 

grammatical properties we discuss below are couched in the theory of the Minimalist 

programme (e.g. Chomsky 1995, 2001, 2005), for concreteness we adopt a broadly 

Minimalist model whereby the computational component of the grammar, narrow syntax, 

builds structure and established syntactic relationships by manipulating the morphosyntactic 

features bundled onto lexical items. The narrow-syntactic computation yields representations 

of sentences that are legible to the language-external mental systems responsible for 

sensorimotor function (the interface with which is known as PF) and conceptual-intentional 

function (the interface with which is known as LF).
6
 

 

A second requirement of a model of attrition is to explain the mechanisms by which mental 

representations become affected: the grammar must be integrated into a model of the 

                                                 
4
 The conditions on acquisitional intake in mature L1 grammars and developing child L1 grammars are certain 

to be different, however.   
5
 While we must of course account for the fact that relatively transient changes to the linguistic environment do 

not engender restructuring of a mature L1 grammar, if this is simply because such grammars are ‘fixed’ (and 

no longer accessible to language acquisition systems) then we cannot explain attrition where it arises in cases 

of enduring replacement of L1 input by L2.    
6
 Nevertheless, it seems likely to us that the model of attrition that we present is compatible with other 

generative visions of the grammar and its internal mechanisms. 
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language faculty (broadly construed) which retains a role for input in maintaining an L1 

grammar beyond the primary years of language acquisition. To this end, we assume that a 

distinction must be made between input (consisting of the whole L1/L2 linguistic 

environment, including the various forms represented in it as well as their distributions, etc.) 

and intake (the result of a speaker’s processing of the input). While the need to distinguish 

between input and intake has repeatedly been highlighted by researchers working on second 

language acquisition, it has not, by and large, been adopted by generative linguistic theory.
7
 

As Gagliardi (2012:4) notes, generative research into language acquisition quite generally 

has overlooked the matter of what mental representations/encoding of the input form the 

basis of an individual’s choice between hypotheses about the developing grammar. Yet in 

attrition research, a detailed articulation of the relationship between the external (L1 and L2) 

input, the speaker’s processing of it, and any resulting changes to the L1 grammar is 

precisely the matter under investigation. In establishing a role for intake (to be formalised in 

Section 2.2 below), the general approach that we are advocating for L1 attrition draws to a 

certain extent on Putnam and Sánchez’s (2013) proposal for attrition in heritage language 

grammars.
8
 Also working within a generative framework, Putnam and Sánchez seek to 

advance understanding of the relationship between input and bilingual acquisition to 

accommodate non-targetlike structures in the L1 competence grammar of heritage speakers. 

We extend this approach to the general case of L1 grammatical attrition in late sequential 

bilingual/bidialectal speakers.  

 

The extension of the heritage grammars model is favoured by the fact that in both cases, 

during the lifespan of an individual speaker quantitative differences arise in the input 

frequencies of two languages. In the case of heritage grammars, the resulting difference 

between the acquired heritage grammar and corresponding monolingual grammars (e.g. 

Benmamoun, Montrul and Polinsky 2013; Montrul 2016) derives from the fact that the 

dominance of the L2 input coincides with the primary years of language learning.  L1 

attrition is primarily distinguished from heritage language acquisition by the dominance of 

L2 input arising after any critical period for L1 acquisition, coinciding with modification of 

a grammar that had already reached maturity. Putnam and Sánchez themselves recognise 

such similarities and indeed claim that their model also accommodates L1 attrition, 

envisaging a blurred distinction whereby “both are epiphenomenal instances of the same 

                                                 
7
 For instance, Carroll (1999, 2001) differentiates between input (what learners hear) and intake (the processed 

stimuli) which is the bit of the input that ‘goes in’ (see also Corder 1967, 1978; Krashen 1981, 1982; 

VanPatten 1993, 2009; Truscott and Sharwood Smith 2010). In our proposal, we take intake to be the 

processed part of the input which is assigned a linguistic representation. 
8
 Also, importantly for an understanding of the grammatical restructuring that is entailed, the grammatical 

component of the language faculty they assume bears out a ‘feature-based’ implementation of generative 

grammar whereby morphosyntactic properties are encoded in the grammar as functional features of lexical 

items (Chomsky 1995, et seq.). Our approach to this is outlined in Section 2.3. 
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process, albeit at different ends of the spectrum” (Putnam and Sánchez 2013: 493). However, 

as they assume that L1 attrition “seems to affect linguistic production skills predominantly” 

(Putnam and Sánchez 2013: 502-3, fn. 2) they do not address grammatical attrition. While 

we advocate a different kind of approach to the potential instability of grammatical 

properties and the nature of input and intake processes that would lead them to change, we 

nevertheless follow the intuition of their approach, inasmuch as it is natural to seek to 

accommodate both heritage language acquisition and L1 attrition within a generative model 

of L1 and L2 acquisition. This allows the examination of the role of input (either from L1 or 

L2, as relevant) in shaping and sustaining both developing and mature grammars and of the 

broader processes entailed in bilingual acquisition.  

 

A third requirement of any model that seeks to incorporate the possibility of L1 grammatical 

attrition concerns the resolution of an apparent paradox of the enterprise itself. Namely, if 

the mechanisms of language faculty architecture are such that they allow for the possibility 

of attrition in L1 morphosyntax, then what accounts for the “strikingly low levels of attrition 

in L1 grammar found in most studies of morphosyntax and its interfaces” (Tsimpli 2017: 

759)? Any successful model must resolve the paradox that while the language faculty 

provides a pathway to L1 grammatical attrition, that pathway rarely seems to be taken:  as 

discussed below, grammatical attrition is heavily constrained and evidently does not result in 

an unstructured ‘loss’ of L1 morphosyntactic properties.  

 

It is worth reflecting at this point on the status of the Interface Hypothesis in L1 grammatical 

attrition, as it represents—at least, to our knowledge—the only generative model of attrition 

to date. The Interface Hypothesis is extended from its original application in L2 acquisition 

to L1 attrition by Sorace (2000), Tsimpli, Sorace, Heycock and Filiaci (2004); see Gürel 

(2011) and Iverson (2012) for discussion.  It proposes that grammatical properties of the 

‘external’ interfaces of the language faculty (e.g. syntax-discourse) should be vulnerable, yet 

“[grammatical] properties not dependent on extralinguistic information, those found at 

internal interfaces [e.g. syntax-semantics] and in the narrow syntax, should remain 

unaffected.” (Iverson 2012: 78). In other words, the Interface Hypothesis is not a model that 

can resolve the attrition paradox, as it assumes that there is no paradox, since there is no 

grammar-internal attrition. However, as demonstrated by the cases reviewed in section 3 

below (and indeed by Iverson 2012; Domínguez 2013), the empirical claim of the Interface 

Hypothesis is incorrect insofar as there are conditions under which attrition of syntactic and 

morphosyntactic properties is attested.
9
 We take it to be crucial, then, that a viable model 

must account for the availability of attrition in grammatical representations including the 

                                                 
9
 Note that we have nothing to say here about the viability of the Interface Hypothesis in L2 acquisition, which 

is a quite separate matter. 
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‘internal’ interfaces, between syntax and morphology or semantics, which is excluded by 

Tsimpli et al.’s approach. Beyond the empirical argument that the defining prediction of the 

Interface Hypothesis for L1 attrition is incorrect, we also wish to highlight that the Interface 

Hypothesis does not meet our other requirements for a model of attrition. It does not entail 

an account of the representational changes that constitute attrition, nor of the intake 

mechanisms that lead to such changes under appropriate input conditions.  

 

While the Interface Hypothesis does not meet any of the three general requirements for a 

model of L1 grammatical attrition that we have proposed in this section, we now show how 

these requirements can be met by assembling a set of existing assumptions about input 

processing, language acquisition and the structure of the grammatical component. There are 

three key aspects of our model, treated in turn in the remainder of this section. They are: the 

input/intake distinction (2.2); the inference engine (2.3); and the feature-based model of the 

grammar (2.4).  

 

2.2 Input and Intake 

 

Carroll (2001: 4) emphasises that the input to the mechanisms of language learning
10

 

consists not of the objective properties of the stimulus itself, but rather of the mental 

representation of the stimulus, i.e. the way in which it is encoded by a speaker. By ‘input’, 

we refer to the set of all linguistic data available to a speaker irrespective of what he/she 

does with it, or is able to do with it. As Rast’s (2008:4-5) summary of current usage of the 

term indicates, there is much less consensus about what exactly is referred to as ‘intake’.
11

 

While this has been extensively debated and analysed from various perspectives in second 

language acquisition (e.g. Chaudron 1985, Gass & Selinker 1994, and many others) for our 

purposes here, many of the different theoretical positions regarding intake are not crucial at 

this point. However, the input/intake distinction itself is crucial, allowing a focus on special 

sensitivity to specific, relevant aspects of the input which children and/or adults use to 

construct a grammar. The lack of consensus about what exactly is described by ‘intake’ is in 

part because of the objective difficulty of examining what from the input is ‘taken in’, and 

partly because of different approaches to what psycholinguistic processes are entailed in 

representing/encoding input and with what degree of success (see e.g. VanPatten 2000; Rast 

2008). Moreover, where L1 rather than L2 acquisition is concerned, a role for intake is 

rarely acknowledged, perhaps because the distinction is rarely considered to be crucial due 

                                                 
10

 Carroll’s focus is on second language acquisition, but we may apply this to any process of language 

learning/acquisition.  

11
 Corder’s (1967) original definition treats intake minimally as a physical stimulus that has been processed, i.e. 

mentally represented by a speaker. 
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to apparent or perceived homogeneity in L1 monolingual acquisition during infancy, where 

outcome success is not typically at stake. 

 

A notable exception is Lidz and Gagliardi’s (2015) model of child L1 acquisition (see also 

Gagliardi 2012, Pearl and Lidz 2009, Pearl to appear) which incorporates an intake 

component, or perhaps more accurately, distributes intake throughout different components.  

 

 

Fig 1: The Language Acquisition Model of Lidz and Gagliardi (2015: 336) 

 

In this L1 acquisition model, schematised in Figure 1, the initial phase of intake – 

‘perceptual intake’ – is the result of perceptual encoding of the raw input utterance. Lidz and 

Gagliardi highlight that the perceptual encoding of input is achieved not only by the child’s 

grammar in its present state, but also by parsing and extralinguistic systems such as memory, 

pattern recognition, and “statistical-distributional features of the input” (Lidz and Gagliardi 

2015: 337). As such, they demonstrate that at different stages of L1 acquisition, different 

information will be extracted from input due to the different state of existing knowledge of 

the child; differences in the information processing may then ultimately be significant in 

terms of outcomes for acquisition. We assume, then, that perceptual encoding constructs (at 

least) a linguistic representation of the input consisting of a range of representational 

information on a number of grammatical levels (syntactic, semantic, phonological, etc.). 

Lidz and Gagliardi (2015: 337) explain: “A [child] learner’s perceptual intake representation 

does not contain all of the information that an adult represents for the same sentence. If it did, 

then there would be nothing to learn”.  

 

Crucially for our aim of understanding grammatical attrition within a generative model, Lidz 

and Gagliardi emphasise that while traditionally the input/intake distinction has been used to 

“underwrite” input-driven approaches to language acquisition that eschew a role for a 

universal grammar component, once the role of UG within the model is clearly articulated 

there is no need to choose between knowledge-driven (i.e. UG) and input-driven approaches: 
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different kinds of knowledge are brought to bear upon different psycholinguistic processes 

in the acquisition model. We continue to articulate the other components of this model 

below.  

 

 

2.3 The Inference Engine  

 

In her work on the input/intake distinction, Carroll (2001) reports that (second) language 

acquisition theory must provide a number of different types of theory: a theory of the 

cognitive property of linguistic knowledge (e.g. Principles and Parameters, etc.) and also of 

the transition, i.e. the change in the states of that linguistic knowledge over time. Further, 

acquisition requires a learning theory of how processed input providing new information 

engenders a restructuring. Aside from just providing a model of L1 acquisition that 

incorporates a role for the input/intake distinction, Lidz and Gagliardi’s (2015) acquisition 

model incorporates an approach to the matters of transition of linguistic knowledge, 

processing, and learning (in Carroll’s terms), which are distributed across different 

components of the language acquisition device.  

 

In this acquisition model, the ‘learning’ mechanisms constitute a processing component 

called the inference engine.  Within this processing component, ‘acquisitional intake’—

supported by UG in identifying the class of representations that constrain grammars 

independently of linguistic experience—compares the perceptual intake against the 

predictions of any UG-sanctioned grammar. This bears out the general Chomskian view of 

acquisition whereby “[l]earners do not need to arrive at abstract representations via a process 

of generalization, but rather use their input to identify the realization of those abstract 

representations in the surface form of the exposure language” (Lidz and Gagliardi 2015: 

334). In essence, then, the inference engine allows the L1 learner to bring to bear his/her 

UG-based knowledge of the behaviour of the computational component (e.g. constraints on 

movement operations, agreement/checking between functional features, c-command, etc.) to 

the perceptual intake representation in order to make inferences about the underlying 

grammar that generated it.
 12

 In turn, that inference may update the child learner’s 

developing grammar, which we assume (as outlined below in Section 2.3) would consist of 

reconfiguring the lexical specification of morphosyntactic feature bundles on functional 

items of the L1 lexicon. Considering what is variously and very broadly construed as 

                                                 
12

 For the present purposes we can remain fairly agnostic about the particular vision of UG to be assumed, 

including which specific properties sit within and outside it. For example, under the approach of Chomsky 

(2005), the universal factors constraining grammars independently of linguistic experience locate ‘third factor’ 

properties not specific to the language faculty (perhaps minimal search/shortest movement, for example) 

outside of UG.    
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‘intake’,
13

 then, we can see that in Lidz and Gagliardi’s model, intake is effectively 

distributed across different components of the model: input processed within the perceptual 

encoding component, the encoded perceptual representation itself, the mechanisms of the 

inference engine that process the perceptual representation, and any changes that are 

ultimately instructed to the developing grammar.   

 

We propose to extend Lidz and Gagliardi’s model beyond L1 child grammars to include 

mature grammars. Recall Lidz and Gagliardi’s statement above that if the child L1 learner’s 

perceptual intake representation for a sentence matches the adult speaker’s, then there is 

nothing for the child to learn. This is because the perceptual intake matches the expectations 

of the child’s UG-sanctioned grammar, including the “statistical-distributional features of 

the input”. It follows that some deficit/underspecification in the child L1 learner’s perceptual 

intake representation (a mismatch between the representation and the anticipated 

interpretation, for example) leads to that representation being processed by the inferential 

mechanisms of language acquisition. Accordingly, as the child’s perceptual encoding of 

sentences becomes more complete/‘adultlike’, there is less to learn since the child’s 

perceptual intake representations are increasingly consistent with the properties of the L1 

input: in other words, what is carried forward from these perceptual intake representations 

for processing by the inferential mechanisms then decreases. We suggest, then, that when 

successful child L1 acquisition finishes, it is due to the completeness of perceptual 

representations (on all levels) and their compatibility with any extralinguistic aspects of 

perceptual encoding as defined above, including pattern recognition and statistical-

distributional properties. This reduces the substantive input to the inferential 

learning/acquisition mechanisms to essentially zero, and one might suppose that this 

eventually removes any role for the inferential component from the processing loop 

illustrated in Figure 1. That is, once further L1 input is processed by a speaker who has 

developed an adultlike grammar, it is only processed for comprehension and not for 

acquisition.  

 

Extending this L1 acquisition model of input, intake and inference to L1 grammatical 

attrition leads us to a new approach regarding the locus of grammatical attrition within the 

language faculty. The mechanisms of attrition are in fact distributed across a range of 

components, with the inference engine moreover playing a critical role: as in acquisition, the 

inference engine updates the speaker’s current grammar (see 2.2) in response to perceptual 

observations of input that is to some degree inconsistent or incompatible with that grammar, 

for example under prolonged exposure to different language or language variety. The model 

allows us to approach the question of what happens to acquisitional intake when at some 

                                                 
13

 For example, Putnam and Sanchez (2013:481-2) describe intake as “acquisition and manipulation of Input”. 
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later point in an individual’s life (after the L1 acquisition process has completed) they 

become exposed to a new kind of input. In the processing terms we have detailed above, this 

consists of the speaker generating perceptual representations which are deficient or exhibit 

mismatches between different levels (e.g. syntax and semantics, etc.). During L1 acquisition, 

this situation leads to acquisitional intake within an inference engine, guided by UG. Beyond 

L1 acquisition, though, the matter remains open. Given our assumption that mature 

grammars may change in some respects, the only possibility for such change arising within 

the adopted model is if perceptual representations of the L1 and/or L2 input can result in 

acquisitional intake of some kind for the L1 grammar. In other words, where grammatical 

attrition occurs, this is due to the ‘reactivation’, in some sense, of the inference engine 

(having been essentially redundant since the end of L1 acquisition).
14

 The inference engine 

would become activated where a speaker fails to generate perceptual representations of the 

input that are fully compatible with his/her grammar and/or with extralinguistic 

considerations relevant to the perceptual encoding component. What the relevant perceptual 

encodings must look like to trigger this, and how the inference engine then deals with those 

perceptual input representations remain to be established, and of course, it seems unlikely 

that they will apply in the same manner as in L1 acquisition. These are questions that we 

begin to address in the rest of this article.   

 

 

2.4 Grammatical component and feature (re)assembly 

 

To complete the model, we must incorporate a theory of the grammatical component. To 

model the grammar we rely on a generative approach in general, specifically adopting a 

Minimalist account of the mechanisms of its computational component. We consider a 

generative model to be the only approach to the structure of a speaker’s mental grammar that 

can be formally articulated in sufficient detail to be able to: i) make specific claims about the 

structure of the native L1 grammatical competence; and ii) provide insight into how an 

‘attrited’ grammar might differ from this, at a fine-grained level of grammatical detail. In 

other words, this approach is able to make specific claims about what the mental grammar 

consists of, and in principle, then, of what may be modified in cases of grammatical attrition.  

 

                                                 
14

 It is possible to imagine an alternative approach whereby the inference engine simply remains active in 

monitoring input (mediated by perceptual intake) as a component of natural language processing. Steady 

monolingual L1 input conditions provide nothing for the inference engine to process, yet such a model could 

accommodate different outcomes yielded by alternative input conditions, where the inference engine may 

detect changes in the perceptual intake and thus be capable of updating the existing grammatical knowledge. 

We think our approach is probably compatible with both accounts of the inference engine, yet if the inference 

engine remains active it may be harder to account for the critical nature of the early period of language 

acquisition; see the subsequent discussion below.  
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As highlighted by Domínguez (2013) and Domínguez and Hicks (2016), attrition of 

underlying grammatical properties of L1 grammars is inherently problematic for traditional 

generative models based on the classical ‘parametric’ view of language acquisition, where 

parameters of Universal Grammar (UG) are by assumption set early, and once only: 

parameter settings are intrinsically categorical and resilient to changes in the linguistic 

environment, ruling out both L1 parameter resetting during a speaker’s lifespan as well as 

parameter-based intra-speaker variation.
15

 The problem with the parameter-based model is 

also evident in existing accounts of the selectivity of attrition, with extensive work (e.g. 

Gürel 2002; 2004, 2007; Gürel and Yılmaz 2011; Tsimpli et al. 2004; Domínguez and Hicks 

2016) demonstrating that what appears to be vulnerable is not the parameter setting itself but 

grammatical properties at a much finer-grained level. Tsimpli et al. (2004: 258), for example, 

surmise that the parametric value of the weaker language is not “unset” completely, but 

simply affected in the aspects for which the dominant language assumes different values. 

Yet this is incompatible with the classical parametric approach as there is no mechanism of 

the L1 grammar which can be affected in the kind of way envisaged.  

 

More recent theoretical debates in the field of principles and parameters syntax (within 

Minimalist and Biolinguistic approaches) have steered away from the assumption of a richly 

specified Universal Grammar supplemented with well-defined parameters of variation, 

promoting the central thesis of a computational component of the language faculty which is 

in fact invariant crosslinguistically. Language-specific properties are encoded in the lexicon, 

as sets of morphosyntactic features borne by functional categories (such as T(ense), or 

D(eterminer)).
16

 Languages make different selections of features from within a potentially 

universal inventory, and moreover corresponding functional categories may be specified 

with different bundles, or assemblies, of features. This approach has proved particularly 

successful in theorising crosslinguistic and crossdialectecal variation at a level of fine-

grained detail. Essentially, variation arises where functional categories are specified with 

different feature combinations in different grammars (e.g. Adger 2006; Gallego 2011; 

Holmberg 2010; Richards 2008), extending also to the level of intra-speaker variability 

(Adger and Smith 2005; Barbiers 2005; Henry 1995). In acquisition, the setting of language-

specific morphosyntactic properties is a matter of assigning grammatical representations of 

the input in a way that specifies lexical items with morphosyntactic features. These feature 

assemblies interact with those of other lexical items in a way that is consistent with a 

minimal core of universal syntactic properties plus general mechanisms of efficient 

computation. Returning to the language acquisition model adopted above, the target of 

                                                 
15

 As Domínguez (2013: 172) puts it, “syntactic attrition seems an unlikely outcome under a generative model 

of language acquisition.” 

16
 This has become known as the ‘Borer-Chomsky conjecture’ (Chomsky 2001, following Borer 1984). 
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acquisitional intake is now understood to be the assemblies of features specified on items of 

the functional lexicon.  

 

Whereas traditional parameter-based models of grammatical variation fail to provide a 

natural mechanism for L1 attrition, the feature-based view suggests that, in principle, during 

a speaker’s lifespan his/her grammar may undergo finer-grained changes in morphosyntactic 

properties, via changes or additions to feature specifications of lexical items.  

 

 

2.5 Overview of a Unified Model of Grammatical Acquisition and Attrition  

 

We have outlined the key components of a model of L1 acquisition which we extend to 

incorporate L1 attrition. The key to the new model concerns how these components integrate, 

along with some of our own extensions to accommodate acquisition of more than one 

language variety, and ultimately, as we will see, grammatical attrition. We want to be clear 

that it is our intention to specify components of this model that are system-agnostic as far as 

possible, avoiding commitments to particular assumptions and internal mechanisms of the 

components that are themselves the subject of often intense debate, for example concerning 

the nature of the inferential mechanisms, processing systems, theories of UG, transfer, and 

so on. Specific assumptions concerning any of these individual components may influence 

the overall system outlined here, but the model we propose is based on an integration of 

viable components, rather than a particular theory of any given one of them.       

 

Fig 2: Unified model of grammatical acquisition and attrition (‘Attrition via Acquisition’) 

 

Consider our unified model of grammatical acquisition and attrition schematised in Figure 2, 

adapted and extended from Lidz and Gagliardi’s (2015) model of L1 acquisition; see Figure 
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1.
17

 Below we refer to our model as Attrition via Acquisition, for short. The components and 

their assembly are largely the same, yet we introduce some additional assumptions to 

account for input from more than one language variety. The Attrition via Acquisition model 

is then in principle capable of extending to various contexts of bilingual acquisition, though 

we do not develop this matter further here.  

 

Two minor adjustments to Lidz and Gagliardi’s (2015) model of L1 acquisition are: i) that 

external input may be from any particular language rather than just L1; and ii) that rather 

than identifying the speaker’s existing grammar as the ‘developing grammar’ (i.e. supposing 

an intermediate stage only), we term this the ‘current grammar state’, which may include 

initial, intermediate and stable/‘final’ states. It is also worth making explicit here that if a 

speaker is either being exposed to more than one language or (also) has acquired – or is 

acquiring – more than one grammar, initial identification of the input language and selection 

of appropriate encoding resources (a relevant current grammar plus processing mechanisms) 

must be critical to the perceptual encoding phase. In Lidz and Gagliardi’s model for 

monolingual L1 acquisition this is not required, but it is inescapable once that model is 

extended beyond monolingual contexts. We suppose that in the case where a speaker is 

exposed to input from a language for which he/she cannot select a grammar of any kind (i.e. 

the speaker does not know the language they are being exposed to), no perceptual 

representation is generated. In such cases nothing feeds through to the inferential 

component.
18

  

 

A further question arises at this point whether—and how—language-specific parsing and 

extralinguistic systems are selected for L2 input. In other words, does the initial language 

selection based on recognition of the input language determine a choice between alternative 

language-specific processing systems? While certainly relevant to the Attrition via 

Acquisition model, it is not our aim in this paper to directly address how L1 and L2 

processing develops within the individual; we spell out our general assumptions in this 

regard as they become relevant below.  To be clear, the perceptual encoding phase entails a 

                                                 
17

 Beyond the extension to L2 acquisition with the role for additional grammars, we also follow Pearl (to 

appear) in locating the representational output Acquisitional Intake outside of the component that generates it 

(the Inference engine), in the same way as Perceptual Intake, the output representation of Perceptual Encoding. 

Note also that we do not focus in this article on the production component of the model so it is not included 

here, for clarity of exposition; this does not preclude a role for production in consolidating grammatical 

representations. See Lidz and Gagliardi (2015) and Pearl (to appear) for discussion of how production is 

integrated into the model.   
18

 As a reviewer notes, important questions of processing arise here concerning differences between being 

exposed to input from a new second, third, or other language and not processing input at all. We acknowledge 

that these concerns regarding the specific nature of perceptual encoding is very significant, but they are not 

critical to this paper’s main concern of assembling a broad model that incorporates a possibility of attrition in 

the kinds of contexts where it is attested.  
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selection of a single grammar (to the exclusion of other available grammars), to which a 

given set of processing mechanisms applies in order to generate the perceptual encoding of 

the input.   

 

A further significant feature of our Attrition via Acquisition model concerns the introduction 

of different possible outcomes arising from the speaker’s perceptual intake representation 

(dashed lines denote points in the model where the output of one component determines the 

next processing step). If the perceptual intake assigned by the parser and current grammar 

state is complete on all representational levels and meets the expectations of the 

extralinguistic systems, then there is nothing to acquire; as a result, we assume that the 

inferential mechanisms are not invoked. If, on the other hand, the perceptual representation 

is partial/incomplete in that it mismatches between different grammatical levels or fails to 

meet the expectations of the extralinguistic systems, then the representation is fed through to 

the inference engine to determine how the current state of the grammar must be updated. We 

take this modification to the model to be essentially consistent with Lidz and Gagliardi 

(2015), implicit in their assertion (see discussion in Section 2.2 above) that if a learner’s 

perceptual intake representation is adultlike then there is nothing to learn.  

 

A more important adjustment to the Lidz and Gagliardi’s acquisition model arises in the 

mechanisms of the inference engine. In order to extend this model for monolingual L1 

acquisition to L2 acquisition (including attrition contexts), the current grammar states of all 

languages that a speaker has acquired (or is acquiring) must be active within the inference 

engine. This adjustment to the acquisition model is clearly required independently of 

attrition in order to account for the potential role of both UG and the L1 grammar in L2 

acquisition, and equally to account for the potential role of any L2 in L3 acquisition. Yet the 

required assumption that all current grammar states are activated in the inference engine is 

also what provides the potential for “bidirectionality of crosslinguistic influence” between 

languages in L2 acquisition (Sharwood Smith 1982), critical to the process of language 

attrition (Schmid and Köpke 2017b). We explore in Section 3 below the kinds of input and 

perceptual intake that may lead to the activated L1 grammar being modified.  Note, however, 

that a key prediction of this analysis of grammatical attrition is that it may not violate 

principles of UG, since the inference engine has access to UG.  

 

To summarise, we suppose that L1 attrition of syntactic properties consists of supplanting of 

functional feature assemblies specified on a given lexical item in the L1 with those of a 

separate (though in some sense ‘corresponding’) lexical item of the dominant input language 

variety. Our Attrition via Acquisition model assumes that reassembly of functional features 
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of a fully acquired L1 requires the corresponding features on those items of the input 

language (L2) to feed through from perceptual intake to acquisitional intake. In outline, this 

model now offers a resolution to the paradox of modelling attrition as identified in Section 

2.1. While modification of a mature L1 grammar is in principle available via feature 

reassembly, such a reassembly depends not only upon specific conditions in the external 

input (a substantive change to the L1 input after the point by which an L1 grammar has been 

fully acquired) but also on the perceptual intake representations of that input that the speaker 

generates. In practice, the input and intake conditions that would lead to feature reassembly 

are likely to heavily constrain the appearance of L1 grammatical attrition. We explore these 

in Section 3.  

 

 

3. Accounting for attrition: case study of pronominals  

 

The advantage of our approach to grammatical attrition is that attrition can be 

accommodated within existing assumptions about language acquisition and without recourse 

to attrition-specific mechanisms. The innovation of the Attrition via Acquisition model 

consists of its assembly of grammatical, processing and acquisitional components that in 

principle should extend to all language acquisition contexts, while also providing a route to 

L1 attrition. It remains to a certain extent an open question what range and combination of 

linguistic and extralinguistic factors favour grammatical attrition. For example, for child L1 

acquisition contexts, Lidz and Gagliardi suggest that statistical-distributional evidence 

supports intake during the perceptual encoding and moreover is informative about 

grammatical structure (see Yang 2002, 2018). For heritage language acquisition, Putnam and 

Sanchez suggest that a qualitative reduction in L1 processing (principally, they suggest, in 

processing for production) lowers the ‘level of activation’ of the relevant L1 grammatical 

features and thereby favours intake of L2 properties in supplanting the corresponding L1 

forms.  

 

At this stage in the development of the Attrition via Acquisition model, certain details 

remain to be established. Wherever possible, we have tried not to commit to particular 

theories of the individual components. We want to be clear that detailed predictions for the 

conditions under which attrition should be attested necessarily depend on the future 

articulation of the specific components of the model. However, the Attrition via Acquisition 

model does establish some fundamental new expectations for the occurrence of L1 

grammatical attrition:  
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i) grammatical attrition is dependent upon extensive input from a second (or other) 

language variety;  

ii) the speaker must be able to assign perceptual representations to that input;  

iii) grammatical attrition will consist of adjustments to features on individual 

morphemes/lexical items of the L1, rather than to broad ranging/typological 

language ‘choices’. 

In the remainder of this section we begin to explore the behaviour of the L1 grammar under 

the kind of input conditions which, under our model, are expected to favour attrition. 

Bearing in mind that our aim is to provide illustrations of the Attrition via Acquisition model 

at work rather than a more detailed set of predictions, we exemplify with an area of the 

grammar for which there is an established literature concerning attrition, namely the 

realisation and interpretation of pronominals. 

  

 

3.1 L1 attrition in late sequential bidialectal contexts 

 

The first attrition context concerns what we may term late sequential bidialectalism, as in 

multidialectal communities. Here, an individual is extensively exposed to a 

morphosyntactically distinct variety (or even set of varieties) of their L1 exhibiting different 

grammatical options for certain structures. Cabrera-Puche (2008), Otheguy and Zentella 

(2012), Domínguez (2013), and Domínguez and Hicks (2016) report attrition in the use and 

grammatical knowledge of Spanish null and postverbal subjects, influenced by prolonged 

exposure to dialectal variation. Spanish allows null (‘pro’) and overt subjects (1) in finite 

clauses, as well as preverbal (1) and postverbal (2) subjects.  

(1) Juan dice           que  ø     / él   está         enfermo    

Juan  say-3rd.sing  that  pro /  he  is-3rd.sing   ill 

‘Juan says that he is ill.’ 

(2) Ya         llegó    Juan       

already arrived Juan 

‘Juan just arrived.’ 

 

The availability of postverbal and finite null subjects in the grammar is formally connected 

in generative syntax. It has been determined by the classical Null Subject Parameter 

(Chomsky 1981, Rizzi 1982) and in more recent Minimalist theory by the makeup of the 

morphosyntactic feature set bundled on the functional syntactic head Tense (Roberts 2004, 

Holmberg 2005, Sheehan 2006). Subject use in Spanish exhibits considerable dialect 

variation which we accordingly assume, following Domínguez and Hicks (2016), is 
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underpinned by distinct syntactic featural representations for different dialectal grammars. 

For example, Caribbean speakers of Spanish realise subjects overtly with a higher frequency 

than mainland Latin American speakers. In different Spanish-speaking communities in New 

York City subject pronoun use correlates with the origin of the speakers (Otheguy and 

Zentella 2012).  Otheguy and Zentella show that those speakers in New York City who 

interact with speakers of a different variety exhibit change in subject pronoun use under the 

influence of the new dialectal input, whereas those who do not are able to retain the dialect 

usage of their community.  

 

The case of bidialectal Spanish L1 attrition in Miami studied by Domínguez (2013) and 

Domínguez and Hicks (2016) involves not only use but crucially also knowledge of null and 

postverbal subjects. Domínguez and Hicks thus confirm that the phenomenon constitutes 

grammatical attrition as far as our definition is concerned (see Section 1), albeit in a 

different sense than a general one of “erosion or structural loss” (Schmid and Köpke 

2017b).
19

 The data concerns attrition in the fully acquired mature L1 grammars of Caribbean 

Spanish speakers who have moved to multidialectal Caribbean/mainland Spanish-speaking 

communities in the US, either in adulthood or after the age of primary linguistic 

development. Cuban Spanish speakers in Miami—under the influence of the subject 

properties of the mainland variety—use significantly higher rates of null subjects than their 

counterparts in Cuba. This correlates not only with significantly higher realisation rates of 

postverbal subjects, but also with significantly higher rates of acceptance in acceptability 

tests, confirming that the L1 grammar of these late sequential bidialectal speakers is 

demonstrably influenced during adulthood by prolonged exposure to dialectal variation 

within the community. Domínguez and Hicks propose an analysis of the grammatical 

change to the L1 whereby the morphosyntactic feature assembly specified on the inflectional 

head Tense in the mainland variety is incorporated into the L1 grammar of the Cuban 

speakers.  

 

While Domínguez and Hicks provide a viable analysis of the grammatical change entailed in 

this case of bidialectal attrition, it is not clear how this change arises. Within Attrition via 

Acquisition model presented in Section 2.4 (Figure 2), consider the anticipated route to 

                                                 
19

 Note that this attrition context also includes the kind of L1-induced attrition reported by Köpke (2001, 2004, 

2007). In contexts where a speaker migrates, for example, the nature of access to L1 input and the qualitative 

nature of this input may result in different outcomes with respect to attrition. Köpke finds that contact with 

other L1 speakers may facilitate L1 attrition over the case where a speaker is isolated, since the community of 

L1 speakers may provide a qualitatively different L1 input from that of the speaker’s grammar, for example if 

they are themselves bilingual, if they come from a different area, if they have acquired the L1 in a different 

context (e.g. as a heritage language, etc.).  
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attrition of this kind. Depending to a certain extent on the comparative differences between 

the individual’s L1 variety (L1a) and the dialectal variant (L1b) borne out in the input, it is 

likely that the speaker’s perceptual encoding of the L1b input will be largely successful, yet 

also mismatching with their own L1a-based expectations: in the example described above, 

this concerns frequency of subject types in the input as well as the corresponding 

interpretations. Under prolonged exposure to L1b, this mismatch, as suggested in Section 2.4, 

is expected to invoke the inference engine, just as for child L1 acquisition: specifically, that 

mismatch provides evidence for the input grammar instantiating a different featural 

configuration of the functional syntactic head Tense. Such fine-grained grammatical 

differences affecting L1a/L1b features will be of the type that can be detected by the 

inference engine, where the perceptual intake integrates with UG. Successful encoding of 

the rest of the grammatical properties of the L1b input (due to a high degree of similarity 

with the L1a) then favours acquisitional intake of these specific properties. Attrition of this 

kind is thus facilitated due to the success of the perceptual encoding of extensive input from 

a language variety which is grammatically close yet not identical to the speaker’s L1: such 

perceptual intake can influence existing L1 representations more readily because the new 

representation bears upon an existing one.  

 

A further prediction of the Attrition via Acquisition model is that the change undergone by 

the L1 grammar in late sequential bidialectal contexts is less likely to involve the ‘loss’ of 

existing options since the L1 grammar itself remains active in processing for both 

production and comprehension. The changes required are likely to supplement—rather than 

replace—the existing grammar. This expectation is indeed borne out in Domínguez and 

Hicks’s (2016) analysis of the grammar of the ‘attriting’ Caribbean Spanish speakers, who 

are argued to retain their existing feature specification for the inflectional head Tense while 

at the same time adding the corresponding feature specification of the mainland Spanish 

grammar. If the attriting grammar comprises new grammatical options drawn from the 

influencing variety, then speakers might also exhibit (intra-speaker) sociolinguistic variation 

in the options they select in different contexts, a prediction that we do not believe has been 

investigated to date.  

  

 

3.2 L1 attrition in high L2 proficiency late sequential bilinguals 

 

The second case in which grammatical attrition obtains concerns speakers who have attained 

high proficiency in the L2 that provides the dominant input. Tsimpli et al. (2004) also study 

attrition with respect to null subject properties, but in bilingual contexts which are 

distinguished by the availability (Italian, Greek) versus lack of (English) null subject 
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properties. They study the interpretation of subject pronominals by L1 Italian and Greek 

bilinguals of near-native proficiency in English following extensive exposure to the L2 in 

Britain over a period of at least six years. Unlike English, the speakers’ L1 is a null subject 

language where the acceptability of overt subjects is constrained by interpretative properties 

such as topic and focus. Focusing on the interpretive aspects which correlate with null 

subject properties, Tsimpli et al. discover an asymmetry between the L1 use of null and 

overt subjects in their participants in that attrition is attested in the use of overt subjects, but 

not in that of null subjects. 

 

Much as described in accounting for the behaviour of Spanish null subjects adopted in 

Section 3.1 above, Tsimpli et al. assume that knowledge of null subject properties entails 

only morphosyntactic features that are not semantically interpretable. On the other hand, 

overt pronominals and postverbal subjects in null subject languages exhibit a number of 

semantic and pragmatic constraints. For example, topicalisation or focus requires an overt 

rather than null pronoun, which in these languages leads to a contrast in interpretive 

possibilities between overt pronouns (aftos) and pro as in (3), from Greek: 

 

(3) O   Janisj idhe ton Petrok otan   aftosk/*j ton   plisiase 

the Janis  saw  the Petro  when he          him approached 

  ‘Janisj saw Petrok when hek/*j approached him.’ (adapted from Tsimpli et al. 2004) 

 

Their explanation for the asymmetry they find in attrition builds on the Interface Hypothesis 

account of Sorace (2000, 2005, 2011) and Tsimpli (2007), prominent in generative 

approaches to L1 attrition (Domínguez 2013: 172), whereby syntactic properties per se are 

not vulnerable but those borne out in the mapping between syntax and the external interfaces 

(such as discourse/pragmatics) may be. By assumption, null subject usage involves only 

uninterpretable features of syntax, whereas overt subject use integrates syntactic knowledge 

with semantically interpretable information related to discourse/pragmatics, for example. 

  

In Section 2.1 we identified a number of general concerns with the Interface Hypothesis as a 

generative model of attrition. Note that for the attriting speakers’ grammar (including its 

interfaces) Tsimpli et al.’s account does not describe what the grammatical change consists 

of, nor the process by which that change arises. However, our Attrition via Acquisition 

model provides an alternative account of the route to L1 attrition which can also explain the 

asymmetry in attrition Tsimpli et al. discovered. For highly proficient speakers (Tsimpli et 

al.’s participants are near-native), perceptual encoding of L2 input can be assumed to deliver 

largely successful perceptual representations. It appears that for such speakers, grammatical 

properties which exist in both the L1 and L2 (but where differences nevertheless obtain) are 
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more likely to be susceptible to attrition (Altenberg 1991; Gürel 2002, 2004, 2007; Köpke 

1999, 2002; Paradis 2007; Tsimpli 2007; Gürel and Yılmaz 2011). The L2 English input 

contains nothing ‘new’ regarding null subject properties, since there are none in English. 

Thus, in this respect there is no acquisitional intake regarding null subjects generated from 

the perceptual representations of L2 English input. On the other hand, the English input 

naturally provides abundant evidence of overt subjects. Provided the perceptual 

representations of the L2 input are complete enough to generate appropriate interpretations 

with regard to the information structural properties, acquisitional intake for these speakers 

should be able to identify that overt subjects bear different featural properties from their L1: 

for example, overt subject pronominals in English lack the [Topic shift] feature present on 

the corresponding overt pronominal subjects in Italian. It is expected that the inferential 

mechanisms of L2 acquisition will lead the learner to posit the correct feature set for overt 

pronominal subjects in English. Yet the inferential mechanisms that process the perceptual 

intake activate not only UG but also the L1 and L2 grammars in their current state (see 

Section 2.4): continued processing of L2 input that invokes both UG and the L1 in updating 

the advanced L2 grammar allows for the possibility that acquired morphosyntactic features 

of the relevant L2 lexical item ‘update’ the L1 grammar. In this particular case, this process 

consists of associating the acquired feature specification of the overt subject pronominal in 

English with the corresponding overt pronominal in the L1 grammar.  

 

Further attrition evidence from high L2 proficiency late sequential bilinguals supports our 

analysis of Tsimpli et al.’s data (contra the Interface Hypothesis explanation) in that it is the 

presence of analogous forms in the L1 and L2 that is critical for grammatical attrition. 

Indeed, attrition is attested where it is unrelated to properties of the external interfaces. The 

classical ‘binding principles’ that determine the syntactic distribution and interpretive 

dependencies of different types of nominals (e.g. pronouns, anaphors) are a paradigm case of 

a core syntactic phenomenon, bearing the syntactic hallmarks of locality and c-command.
20,

 
21

 For example, due to Principle B of the classical binding theory, overt pronominals are 

governed by a requirement to be disjoint in reference from any local c-commanding nominal. 

Yet, the patterns described by the binding principles are known to exhibit structured 

variation across languages: in a subordinate clause, the subject pronominal o in Turkish, 

unlike English (or Dutch), cannot be bound by the subject of the matrix clause: 

 

(4) Arzuj [o-nun*j/k   cazibeli    ol-duğ-u]-na        inan-ıyor  

Arzu   s/he-GEN charming be-Nom-3SingPos-Acc  believe-Prg   

                                                 
20

 While at the outset of the Minimalist Program, Chomsky (1995) notably proposes to relocate the binding 

conditions to properties of the syntax-semantics interface, this analysis is not widely adopted. See Hicks (2009) 

for an extensive summary of the arguments against it. 
21

 The reader is referred to Gürel (2019) for a summary of generative-based work on attrition in binding. 
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‘Arzu believes that s/he is charming.’ (adapted from Gürel and Yılmaz 2011) 

(5) Arzuj believes [that shej/k is charming]  

 

Gürel and Yılmaz (2011: 241) find that for Turkish L1 speakers living in the Netherlands 

and in North America, “extensive L2 [Dutch or English] exposure accompanied by reduced 

L1 input makes it difficult for these bilinguals to keep binding properties of L1 and L2 overt 

pronouns separate and stable”. For the pronominal o, the Principle B requirement (for a 

disjoint interpretation) is demonstrated to be not strictly followed, that is, speakers who are 

extensively exposed to L2 input in replacement of L1 input show a higher acceptance of the 

binding pattern based on the L2 than monolingual controls.  

 

The model that we present in this article can in principle accommodate such attrition within 

binding properties. It is argued by Reuland (2001, 2011), Heinat (2008) and Hicks (2009), 

for example, that under a Minimalist approach binding constraints (specifically, binding 

principles A and B) reduce to general properties of syntactic computation that manipulate 

the features of lexical items. Differences across languages concerning how these features are 

assembled on lexical items result in different kinds of syntactic manipulation, and in 

different binding patterns (e.g. the relationship between an anaphor and its antecedent). Thus, 

under our approach, in the case of ‘attriting’ bilinguals, the feature specification of the L2 

pronominal is associated with the phonological form of the corresponding L1 pronominal.
22

 

Once again, as we proposed in Section 3.1, the existing L1 grammar is supplemented by 

mapping existing lexical items to feature bundles based on the L2 grammar. Hence as Gürel 

and Yılmaz conclude (and as Dominguez and Hicks 2016 also discovered in the case of the 

attrition in Spanish subjects reported above in Section 3.1), grammatical attrition in this case 

appears to consist of fluctuation between L1 and L2-based grammatical options rather than 

the complete loss of L1 forms.   

 

Under both ‘routes’ to L1 attrition expected by our Attrition via Acquisition model as 

outlined in this section, the possibility of attrition should arise for grammatical phenomena 

which are ‘aligned’ in the L1 and L2, yet where slightly different properties obtain regarding 

                                                 
22

 A possible alternative feature-based explanation – in fact closer to the analysis that Gürel and Yılmaz propose 

– is that it is not the feature specification of the pronominal per se that determines its binding behaviour. Rather, 

it is the interaction between the features of the pronominal with relevant functional properties of the clause. 

Gürel and Yılmaz assume that the functional properties of the subordinate clause differ between English/Dutch 

and Turkish. If this is due to a distinction between the features of the clausal functional heads in those languages 

(Tense, for example), then this may determine whether the clause constitutes a local domain for the purposes of 

pronominal binding: Hicks (2012) accounts for crosslinguistic variation in binding by demonstrating that 

properties of functional heads in an intervening position between an anaphor/pronoun and its antecedent may 

determine whether a binding relation between them is available. Under an analysis of this kind, the L1 attrition 

in pronominal binding by Turkish speakers discussed above would be due to speakers specifying the L1 Turkish 

clausal functional head with the features of the corresponding head in the L2.   
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how the feature bundles are assembled. This view is strongly supported in a series of work 

by Ayşe Gürel, among others (e.g. Gürel 2002, 2004; Gürel and Yılmaz 2011): “It seems 

that speakers need to perceive some sort of equivalence between L1 and L2 forms at some 

unconscious level to merge the two linguistic systems in contact” (Gürel and Yılmaz 2011: 

244). This is taken for granted in the case of bidialectal contexts since all grammatical 

phenomena of the L1a and L1b are likely to align, with many of them behaving identically, 

but possibly with a small number of minor divergences, which would constitute candidates 

for attrition. The requirement for alignment between the speaker’s L1 variety and the input 

variety is particularly significant, though, for late sequential bilingual contexts, since certain 

grammatical phenomena may align in L1/L2 whereas others will not. In Tsimpli et al.’s 

(2004) study, for example, this is borne out in the fact that L1 attrition due to English 

exposure is not attested for null subject use (English does not have null subjects), but is 

attested for overt subject use (English has overt subjects with subtly different interpretive 

properties from the L1).  

 

 

4. Conclusions 

 

L1 grammatical attrition bears upon central issues for linguistic theory concerning the 

internal processes of the human language faculty: perhaps most significantly, the 

organisation of the grammatical component and its development within the individual, and 

the role of processed linguistic input in this development. This article identifies a paradox 

facing any formal model of L1 grammatical attrition: given that grammatical attrition is 

attested, then the language faculty architecture must comprise mechanisms capable of 

modifying a mature (end-state) L1 grammar. Yet if such mechanisms are present, why is the 

phenomenon of L1 grammatical attrition so heavily constrained and so apparently rarely 

attested? Under the Attrition via Acquisition model that we propose in this article, grammars 

reach a stable state when the linguistic input no longer invokes the inference engine. 

Accordingly, even after language acquisition has reached this stage, a stable L1 grammar 

‘for life’ is not guaranteed: sufficient exposure to substantively different input may reinvoke 

the inference engine. The changes resulting from this, by definition, constitute L1 

grammatical attrition. The resolution to the attrition paradox, we claim, lies not in the 

grammar per se, but in the processes by which L1 and L2 inputs are manipulated by 

speakers: we propose that changes in L1 grammars require not only input, but also 

successful ‘intake’, i.e. processing of the input for the purposes of acquisition. The 

mechanisms of intake are distributed across different subcomponents of our Attrition via 

Acquisition model, following Lidz and Gagliardi’s (2015) model of how intake mediates 

input and a changing grammar: for them, a developing child L1 grammar, but for us, any 
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grammar of any state. Where continued perceptual encoding of input generates perceptual 

intake representations that fail to match the speaker’s expectations, the inference engine may 

be invoked. This generates an acquisitional intake representation that is capable of 

modifying the L1 grammar, which we formalise as a rearrangement of feature assemblies in 

the functional lexicon: features mapped to a lexical item in the L2 grammar are also mapped 

to a corresponding item of the L1 grammar. We predict this to occur principally for aspects 

of the L1 grammar which share featural properties to a significant degree but where 

differences nevertheless obtain.  

 

Our aim in proposing the model above is to work towards formalising some of the 

mechanisms of attrition within established, viable theories of the grammar and of language 

acquisition. Our model unifies the processes involved in attrition with those of acquisition: 

even in adulthood the computational component permits reconfigurations of formal features 

on lexical items of the L1, yet the process requires not only the right L1/L2 input conditions 

but the right intake conditions, too. What we are trying to achieve is a broad model capable 

of formalising the relevance of all aspects of attrition: input, intake, UG, the role of L1/Ln, 

inferential mechanisms – as well as formalising the kind of representational changes that the 

grammar undergoes. While there is still a great deal unknown about attrition in general—and 

grammatical attrition specifically—as far as we can tell, the Attrition via Acquisition model 

is consistent with the key properties that grammatical attrition has so far been shown to 

exhibit. On an empirical level, it remains to continue exploring the predictions for attrition 

where the external inputs are varied (different language and input contexts) and for different 

grammatical phenomena. At a theoretical level, it remains to establish more detailed 

predictions under alternative theories of the various internal components of the model, such 

as UG, perceptual encoding of input, inferential mechanisms, and so on. Evidently, many of 

the major steps in our understanding of attrition remain to be taken and it is our hope that 

our model provides a new framework for future research. 

 

References 

Adger, D. (2006). Combinatorial variability. Journal of Linguistics 42, 503-530. 

Adger, D. and Smith, J. (2005). Variation and the minimalist programme. In L. Cornips, & 

K. Corrigan (Eds.), Syntax and variation: Reconciling the biological and the social 

(pp. 149-178). Amsterdam: John Benjamins.  



24 

 

Altenberg, E. (1991). Assessing first language vulnerability to attrition. In H. Seliger & R. 

Vago (Eds.), First Language Attrition (pp. 189-206).Cambridge: Cambridge 

University Press. 

Barbiers, S. (2005). Word order variation in three-verb clusters and the division of labour 

between generative linguistics and sociolinguistics. In L. Cornips and K. Corrigan 

(Eds.), Syntax and variation: reconciling the biological and the social (pp. 233-264). 

Amsterdam: John Benjamins. 

Benmamoun, E., Montrul, S., & Polinsky, M. (2013). Heritage languages and their speakers: 

Opportunities and challenges for linguistics. Theoretical Linguistics, 39(3-4), 129-181. 

Borer, H. (1984). Parametric Syntax: Case Studies in Semitic and Romance Languages. 

Dordrecht: Foris. 

Cabrera-Puche, M. J. 2008. Null subject patterns in language contact: the case of Dominican 

Spanish. Unpublished doctoral dissertation, Rutgers University. 

Carroll, S. (2001). Input and Evidence: The Raw Material of Second Language Acquisition. 

Amsterdam: John Benjamins. 

Chaudron, C. (1985). Intake: On methods and models for discovering learners’ processing of 

input. Studies in Second Language Acquisition, 7, 1-14. 

Chomsky, N. (1981). Lectures on Government and Binding. Dordrecht: Foris. 

Chomsky, N. (1995). The Minimalist Program. Cambridge, MA: MIT Press. 

Chomsky, N. (2000). Minimalist inquiries: The framework.  In R. Martin, D. Michaels, & J. 

Uriagereka (Eds.). Step By Step: Essays In Syntax in Honor of Howard Lasnik (pp. 

89–155). Cambridge, MA: MIT Press. 

Chomsky, N. (2001). Derivation by phase. In M. Kenstowicz (Ed.), Ken Hale: A life in 

language (pp. 1-52). Cambridge, MA: MIT Press. 

Chomsky, N. (2005). Three factors in language design. Linguistic Inquiry 36, 1–22 



25 

 

De Bot, K., & Hulsen, M. (2002). Language Attrition: Tests, Self-Assessments and 

Perceptions. In V. Cook (ed.) Portraits of the L2 User (pp.253-274). 

Clevedon/Buffalo/Toronto/Sydney: Multilingual Matters 

Domínguez, L. (2013). Understanding interfaces: second language acquisition and first 

language attrition of Spanish subject realization and word order variation. 

Amsterdam: John Benjamins. 

Domínguez, L., & Hicks, G. (2016). ‘Synchronic change in a multidialectal community: 

evidence from Spanish null and postverbal subjects’. In A. Cuza, L. Czerwionka, & D. 

Olson (Eds.) Inquiries in Hispanic Linguistics: from Theory to Empirical Evidence (pp. 

53-72). Amsterdam: John Benjamins.  

Gagliardi, A. (2012). Input and Intake in Language Acquisition. Unpublished doctoral 

dissertation, University of Maryland. 

Gallego, A. (2011). Parameters. In C. Boeckx (Ed.), Oxford Handbook of Linguistic 

Minimalism (pp. 523–550). Oxford: Oxford University Press. 

Gass, S. & Selinker, L. (1994). Second language acquisition: An introductory course. 

Hilldale, NJ: Lawrence Erlbaum Associates. 

Gürel, A. (2002). Linguistic characteristics of second language acquisition and first language 

attrition: Overt versus null pronouns. Unpublished doctoral dissertation, McGill 

University, Montreal, Canada. 

Gürel, A. (2004). Attrition in First Language Competence: The Case of Turkish. In B. 

Köpke, M. Schmid, M. Keijzer & L. Weilemar (Eds.). First Language Attrition: 

Interdisciplinary perspectives on methodological issues (pp. 225-242). Amsterdam: 

John Benjamins. 



26 

 

Gürel, A. (2011). In search for a unified model of L2 acquisition and L1 attrition: a 

commentary for the Interface Hypothesis. Linguistic Approaches to Bilingualism 1(1), 

39–42. 

Gürel, A. & Yılmaz, G. (2011). Restructuring in the L1 Turkish grammar: effects of L2 

English and L2 Dutch. Language, Interaction and Acquisition  2(2), 221-250. 

Gürel, A. (2019). Null and overt pronouns in attrition. In M.S. Schmid &  B. Köpke, (Eds.), 

The Oxford Handbook of Language Attrition. Oxford University Press. 

Heinat, F. (2008). Probes, pronouns and binding in the minimalist program. Saarbrücken: 

VDM Verlag. 

Henry, A. (1995). Belfast English and standard English: Dialect variation and parameter 

setting. Oxford: Oxford University Press. 

Hicks, G. (2009). The derivation of anaphoric relations. Amsterdam: John Benjamins. 

Hicks, G. (2012). ‘Cross-Germanic Variation in Binding Condition B’. In P. Ackema, R. 

Alcorn, C. Heycock, D. Jaspers, J. Van Craenenbroeck & G. Vanden Wyngaerd (Eds.) 

Comparative Germanic Syntax: The State of the Art (pp 169-198). Amsterdam: John 

Benjamins. 

Holmberg, A. (2005). Is There a Little Pro? Evidence from Finnish, Linguistic Inquiry 36, 

533-564. 

Holmberg, A. (2010). Null subject parameters. In T. Biberauer, A. Holmberg, I. Roberts & 

M. Sheehan (Eds.), Parametric variation: Null subjects in minimalist theory (pp. 88-

124). Cambridge: Cambridge University Press. 

Iverson, M. B. (2012). Advanced language attrition of Spanish in contact with Brazilian 

Portuguese. Unpublished doctoral dissertation, University of Iowa. 

Lidz, J. & Gagliardi, A. (2015) How Nature Meets Nurture: Universal Grammar and 

Statistical Learning. Annual Review of Linguistics 1(1), 333-352. 



27 

 

Montrul, S. (2016). The Acquisition of Heritage Languages. Cambridge, UK: Cambridge 

University Press. 

Otheguy, R. & Zentella, A. C. (2012). Spanish in New York: Language contact, dialectal 

leveling, and structural continuity. Oxford: Oxford University Press. 

Pearl, L. S. (to appear). Modeling syntactic acquisition. In Sprouse, J. (ed.) The Oxford 

Handbook of Experimental Syntax. 

Putnam, M. T. and Sánchez, L. (2013). What’s so incomplete about incomplete acquisition? 

A prolegomenon to modeling heritage language grammars. Linguistic Approaches to 

Bilingualism 3:4 (2013), 478–508. 

Rast, R. (2008). Foreign Language Input: Initial Processing. Clevedon: Multilingual 

Matters. 

Reuland, E. (2001). Primitives of binding. Linguistic Inquiry 32. 439-492. 

Reuland, E. (2011). Anaphora and language design. Cambridge, MA: MIT Press. 

Richards, M. (2008). Two Kinds of Variation in a Minimalist System. In F. Heck, G. Müller 

& J. Trommer (Eds.), Varieties of Competition: Linguistische Arbeits Berichte 87 (pp. 

133-162). Leipzig: Universität Leipzig. 

Rizzi, L. (1982). Issues in Italian Syntax. Dordrecht: Foris 

Roberts, I. (2004). The C-system in Brythonic Celtic languages, V2 and the EPP. In L. Rizzi 

(Ed.), The structure of CP and IP. The cartography of syntactic structures Vol. 2, (pp.  

297-328). Oxford: Oxford University Press.  

Schmid, M. S., & Köpke, B. (2017a). The relevance of first language attrition to theories of 

bilingual development. Linguistic Approaches to Bilingualism, 7 (6). 637 – 667 

Schmid, M. S., & Köpke, B. (2017b). When is a bilingual an attriter? Linguistic Approaches 

to Bilingualism, 7 (6). 763 - 770 



28 

 

Sharwood Smith, M. (1982). Crosslinguistic aspects of second language acquisition. Applied 

Linguistics, 4(3), 192–199.  

Sheehan, M. (2006). The EPP and null subjects in Romance. Unpublished doctoral 

dissertation, University of Newcastle-Upon-Tyne. 

Sorace, A. (2000). Differential effects of attrition in the L1 syntax of near-native L2 

speakers. In C. Howell, S. Fish & T. Keith-Lucas (Eds.), Proceedings of the 24th 

Boston University conference on language development, 719–725. Somerville, MA: 

Cascadilla Press 

Sorace, A. (2005). Selective optionality in language development. In L. Cornips and K. 

Corrigan (Eds.), Syntax and variation: reconciling the biological and the social (pp. 

55–80). Amsterdam: John Benjamins. 

Sorace, A. (2011). Pinning down the concept of “interface” bilingualism. Linguistic 

approaches to bilingualism, 1(1), 1-33. 

Tsimpli, I. M. (2007). First language attrition from a minimalist perspective. In Köpke et al. 

(Eds.),  Language attrition: Theoretical perspectives. Amsterdam/Philadelphia: John 

Benjamins; pp. 83–98. 

Tsimpli, I. M. (2017). Crosslinguistic influence is not necessarily attrition. Linguistic 

Approaches to Bilingualism, 7(6), 759-762. 

Tsimpli, I., Sorace, A., Heycock, C., & Filiaci, F. (2004). First language attrition and 

syntactic subjects: A study of Greek and Italian near-native speakers of 

English. International Journal of Bilingualism, 8(3), 257-277. 

Ticio, E. (2002). Dialectal Variation in the acquisition of the null subject parameter. In J. 

Costa, J. & M. J. Freitas (Eds.). Proceedings of Generative Approaches to Language 

Acquisition. Associação Portuguesa de Linguística, Lisboa. 



29 

 

VanPatten, B. (2000). Processing instruction as form-meaning connections: Issues in theory 

and research. In J. F. Lee & A. Valdman (Eds.), Form and meaning: Multiple 

perspectives, (pp. 43–68). Boston: Heinle & Heinle. 

Yang, C. (2002). Knowledge and Learning in Natural Language. Oxford: Oxford University 

Press 

Yang, C. (2018). A formalist perspective on language acquisition. Linguistic Approaches to 

Bilingualism 8(6), 665–706. 

 

 


