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Abstract

Acquiring grammatical form is typically considered central to second language
acquisition (SLA), and assumed to involve the development of an internal grammar, i.e., a
mental apparatus that characterizes the form of sentences in the second language (L2). An
alternative assumed here is to view linguistic forms as processing triggers and SLA as
learning to detect and react to such triggers (and then to produce comparable ones).

Inflectional cue systems are inherently complex, combining lexical cues and
grammatical cues in phonological words. They are complex in their formal nature, in the
sets of processes that they trigger, and in the relationships between the two. Thus, it
should not be surprising that L2 inflection is often not readily acquired.

This dissertation first sketches a broad picture of language processing, next
explores the nature of inflectional morphology, and then proceeds to an experimental
investigation into whether various categories of inflectional morphology are active or inert
in the comprehension systems of ninety-one adult learners of Russian as a second
language, representing two developmental levels (along with twenty-five native Russian
control participants). Sensitivity to inflectional errors (and by implication, to particular
features of inflectional form) was investigated under three conditions: 1) meaning-
oriented listening; 2) form-oriented listening; 3) free examination of printed sentence.

Evidence emerges that systematic acquisition of inflectional morphology does
take place in learners of L2 Russian. However, the developmental process would appear
to be so protracted that complete acquisition may be a rarity. Explicit metalinguistic
knowledge of L2 grammar may allow some learners to simulate many features of
nativelike production when the relevant strictly linguistic developments may still be years
away. Implications are discussed in relation to various SLA models and research

approaches.
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0. Introduction: Fossilizable Phenomena in Comprehension

One of the central puzzles that Selinker discussed in his foundational
“Interlanguage” paper (1972) was fossilization. A recent glossary of second language
acquisition (SLA) terminology defines fossilization simply as “cessation of learning”
(Gass & Selinker 1994, p. 332). The observable evidence of this cessation of learning is
the presence of fossilized forms, that is, recurrent features of the nonnative speaker’s
spoken output which distinguish it from the spoken output of native speakers. Selinker
discussed the persistence of these features, noting that they “remain as potential
performance, reemerging in the productive performance of an IL [interlanguage] even
when seemingly eradicated” (Selinker, 1972, p. 215). The areas in which this cessation of
learning occurs, according to Selinker’s (1972) discussion, include word order patterns
and grammatical morphemes, the latter involving function words (such as English articles)
and inflectional morphology (such as English plural marking).

Although the term fossilization will not commonly be encountered in the chapters
that follow, this dissertation is in fact concerned with what Selinker (1972) referred to as
fossilizable linguistic features. In everyday terms, it is about why some features of second
languages (L2s) appear to be extremely difficult for adult learners to acquire, contributing
to what Schachter (1990) termed the incompleteness of SLA. The linguistic domain [
selected for exploration is inflectional morphosyntax, a classical area of incompleteness in
SLA. Having made that choice, I next chose Russian as the L2 for this investigation, since
it presents learners with a rich, multifaceted inflectional system. The data I chose to gather
and examine are data related to the employment of inflectional form during listening
comprehension, since I argue that the functions of inflection are first and foremost
comprehension functions. If this is correct, then the first place to look for inflectional
learning, or for the alleged arrest of inflectional learning, is in the realm of comprehension
processes.

Fossilization was not originally studied as a feature of L2 comprehension. Rather,
Selinker took the observable evidence of fossilization to be the presence of fossilized
forms in a nonnative speaker’s spoken output, stating that the empirical data that are
relevant to understanding second language learning in general are attempts by adults “to
express meanings, which [they] may already have, in a language which [they are] in the
process of learning” (Selinker, 1972, p. 210). On this view, patterns of expression in
spoken output are the visible manifestation of language learning. Therefore, the cessation
of learning will also be detectable in these patterns, in particular, when the patterns stop
evolving in the direction of nativelikeness. Fossilizable features may give way to apparent
gains, only later to have the territory reclaimed by the earlier nonnative patterns. Thus
Selinker noted that fossilizable features “remain as potential performance, reemerging in
the productive performance of an IL [interlanguage] even when seemingly eradicated”
(Selinker, 1972, p. 215). He suggested that “perhaps the most crucial fact... that any
adequate theory of second-language learning will have to explain is the regular
reappearance or reemergence” of these fossilized speech patterns (p. 216).

Selinker’s emphasis on spoken production patterns as the visible manifestation of
learning (including incomplete learning) can be seen in various proposals since that time.
It is seen in the “box and arrow” models of Krashen (1982), Bialystok (1978), Ellis
(1990), VanPatten (VanPatten & Cadierno, 1993), Gass (1988, 1997) Skehan (1998) and
others.!

All of these models begin with input (some subset of the target language

I More recently, VanPatten (1996) has broken with this tradition, making the result of
acquisition not output, but rather a developing language system.
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utterances that the learner hears), proceed to internal processing (which, depending on the
model, might or might not involve innate linguistic mechanisms, attention to form,
conscious cognitive processes, etc.) and ultimately end in spoken output as the fruit of
learning. The same emphasis is seen in work by McLaughlin (1990; 1987, Chapter 6),
Schmidt (1990, 1992), Meisel, Clahsen and Pienemann (1981) and Pienemann (1999).
Some of these researchers make reference to the development of speech production
mechanisms, while others simply take spoken production as a reflection of underlying
competence (which is neutral with regard to the modalities of comprehension and
production—Chomsky, 1965). In all of these approaches, an internal change takes place
in the learner, constituting learning and learning expresses itself preeminently in spoken
production.

More recently there has been growing interest in the L2 development of
comprehension mechanisms (see especially Carroll, 1999).2 This includes work on L2
speech perception (see Flege, 1991; Leather & James, 1996), syntactic parsing (Juffs,
1998a,b; Juffs & Harrington, 1995, 1996) and work on the role of grammatical and
semantic cues in determining agent and patient (see MacWhinney, 1997). Work related to
the bilingual mental lexicon (see Kroll & de Groot, 1997; Libben, 2000) can also be
included here, insofar as it deals with learning and with lexical access during
comprehension.

The presence of nonnative features in the L2 spoken production of an individual
should alert us to the existence of nonnative features in the comprehension system of the
same individual. This is because it is hard to imagine the side-by-side existence in a
single L2 user of a comprehension system that is nativelike, for example, in that it expects
to find definite articles in context X and a production system that is nonnativelike in that it
does not produce definite articles in the same context X. At least if such a situation were
to exist, the L2 user ought to be highly aware of it, unless there were some mechanism to
prevent his or her comprehension system from processing the output of his or her
production system.

Once we are clear that what Selinker (1972) termed “fossilizable linguistic
phenomena” must exert their effect on the comprehension system as well as in the
production system, we need to ask, how does fossilization manifest itself in the L2
comprehension system? Of course, to answer that question, it is necessary to look at L2
comprehension processes. In fact, we should feel insecure about any picture of learning
derived from focussing exclusively on output. These output-centered pictures may subtly
include approaches to SLA framed in terms of which potential productions are “allowed
by the grammar”. Such pictures must at best be incomplete. And it might turn out that in
the presence of a fuller picture of L2 development, including comprehension as well as
production, the stubborn reemergence of the offending features would become less
mysterious.

We cannot be sure that the development of the SLA field would not have taken a
different course after 1972 if equal attention had been paid to comprehension and
production at all levels, including the level of grammatical details. It may seem that
production is easier to study than comprehension. From the standpoint of experimental
research, one could argue that the opposite is the case. At least the volume of experimental

2 There is a larger body of work dealing with factors that affect overail success in listening
comprehension. See Rubin (1994) for a review. In general such work is not concerned with the more
specific mechanisms of on-line L2 comprehension and their development, but rather looks at
comprehension in more global terms, for example, measuring the ability of L2 learners to recall the
content of sentences or texts when listening conditions are altered in various ways (e.g., changes in
speech rate, changes in contextual support, etc.).
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work on L1 speech comprehension in general is greater than the volume of work on
speech production. Learning may be reflected in production data as well as
comprehension data. However, it is possible that comprehension data are “cleaner” than
production data in the following sense. Learners can apply metalinguistic knowledge to
planning utterances and may feel motivated to do so in order to win approval from a
teacher or in order to give the appearance of greater nativelikeness.

In the case of listening comprehension, there is far less scope for applying
metalinguistic knowledge and less motivation to do so. This makes it likely that the
pattern Selinker discusses of “eradication” followed by “reemergence” will not be as
characteristic of comprehension as it is of production, since gains in comprehension will
more likely be genuine linguistic gains.

As noted, the domain I have chosen for investigation is L2 Russian inflectional
morphology, which appeared to promise a rich set of fossilizable inflectional phenomena.
The eradication of errors from L2 spoken Russian is a commonly emphasized
pedagogical goal (Rifkin, 1995). Out of the nine notorious error types considered by
Rifkin (1995), seven could be called errors of inflectional morphosyntax. Among learners
of L2 Russian in Russia, “the endings” (that is, inflectional forms) are the most
commonly bemoaned source of frustration. Nonnative inflectional form in spoken output
is observed even in the speech of relatively fluent nonnative speakers such as news
correspondents. [n any case, even apart from pedagogical concerns, Russian inflection
provides a promising domain for examining nonnativelike patterns of L2 speech that are
difficult to “eradicate”, where progress toward nativelike production patterns may seem
to appear and disappear.

My goal, then, is to examine whether progress in the acquisition of certain
apparently fossilizable features, in particular, features of inflectional morphosyntax, can
be detected within the operations of L2 Russian comprehension systems. First of all, that
requires detecting possible changes in comprehension mechanisms over time. In addition,
it would be of interest to detect systematic patterns in the L2 developments, which could
yield insights into its precise nature. Thus we are led to the following two questions:

(1) Do adult learners of L2 Russian develop the ability to make use of
inflectional morphology in on-line comprehension?

(2) Isthere a pattern in the development of sensitivity to inflection and if so, what
is its nature?

With regard to question (1), it should be noted that some researchers have suggested that
many aspects of grammatical learning might be avoided in the process of learning to
comprehend the L2. Gass (1997) (following Swain 1985) argues that producing spoken
output forces a shift from semantic processing to syntactic processing, leading in turn to
syntactic learning. If syntactic knowledge (including morphosyntactic knowledge) is
modality neutral, as is commonly assumed, the comprehension system ought not to be
isolated from changes in that system of syntactic knowledge. Therefore, we might more
naturally expect that once some element of syntax knowledge is developed through the
stimulus of spoken output efforts, comprehension too should cease to be exclusively
semantic and increasingly show a nativelike balance of syntactic and semantic processing.
Thus, given at least a moderate degree of apparent gains in the level of nativelikeness of
spoken production, a negative answer to question (1) would require some explanation. On
the other hand, even if syntactic knowledge is not modality neutral (in line with much of
the thrust of Chapters 1 and 2), the existence of “production syntax” in the absence of
“comprehension syntax” would at the very least set L2s apart from L1s in a fundamental
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way. From a functionalist linguistic perspective and from a psycholinguistic processing
perspective, the elements of linguistic form play a role in comprehension processes. It is
hard to conceive of L2 speakers acquiring the ability to provide their listeners with formal
patterns that for them personally have no function. If they were to succeed, whatever the
L2 users would have developed would not be a normal language system with the
production sub-system conforming to the expectations of the comprehension sub-system.
The comprehension sub-system would not even have the relevant expectations. Finding
solid data in support of such a fundamental L2 peculiarity would be of interest. On the
other hand, if a truly linguistic comprehension system is in fact acquired by L2 learners,
even if only as a result of getting things right syntactically in the production system, then
we would have to wonder why the comprehension system is not subsequently sensitive to
the non-target-like productions that reemerge in the classic fossilization scenario.

Turning to question (2), the discovery of systematic patterning in the development
of L2 inflectional processing tendencies would be of interest in that it might suggest that
the acquisition of comprehension ability associated with grammatical morphology
proceeds in a principled, orderly fashion. This would in turn give hope that at least in the
area of inflectional morphosyntax, L2 acquisition is language acquisition in some
reasonable sense. In any case, if we were to find evidence of non-random developmental
patterns, this could contribute to our understanding of the mechanisms involved in the L2
acquisition of inflection.

Questions (1) and (2) also address what might be considered the functionalist-
processing counterpart of the access to Universal Grammar (UG) debate in SLA research
(Eubank, 1991; Epstein, Flynn & Motoharjono, 1996; Schwartz & Sprouse, 1996). That
debate revolves around the question of whether UG (the hypothesized innate system that
enables children to learn their L1) plays a role in SLA. Bley-Vroman (1989) and
Schwartz and Sprouse (1996) agree that the learner’s L1 system plays a major role in the
L2 system at the outset, and agree that the learner’s L2 system changes over time.
However, Schwartz and Sprouse maintain that the ongoing developments have full access
to UG. Bley-Vroman, on the other hand, maintains that the only truly linguistic aspects of
the L2 are those carried over from the L1, while any further learning will involve
nonlinguistic cognitive mechanisms. If a case can be made that a complex inflectional
system such as that of Russian is essentially linguistic in nature, and if questions (1) and
(2) are answered in the affirmative, then this would appear to favour the spirit of Schwartz
and Sprouse’s position over Bley-Vroman'’s, even though the questions are not posed
here within a UG framework. Bley-Vroman treats ongoing SLA as entirely nonlinguistic
(beyond the contribution of the L1). Finding apparently linguistic L2 developments could
be taken as contrary evidence to such a view.

In relation to questions (1) and (2), the best news for language learners (given
common, if unrealistic, social expectations that L2 users ought to become nativelike)
would be that the comprehension functions of inflectional morphology are acquired, and
that their acquisition is systematic. On the other hand, we would also like to shed light on
the problem that Selinker raised regarding the persistence of nonnative patterns. When
temporary nativelike production patterns emerge, what is behind their emergence and
when they disappear, what has become of the earlier basis for their emergence? An
obvious possibility, supported by research evidence (see Chapter 4 on the effects of
production planning) is that short-lived nativelike production patterns reflect
metalinguistic planning and not normal language mechanisms. It is possible that
metalinguistic strategies would not have a great impact on comprehension processes,
while enabling spoken output to appear more nativelike. We might explore this
empirically by asking a third question:
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(3) What, if any, is the relationship between metalinguistic (analytical, formal
grammatical) strategies and inflectional processing during L2 listening
comprehension? 3

It might be natural to expect that metalinguistic strategies would play at most a limited
role in listening comprehension. Thus investigating what is happening with regard to
some linguistic element in comprehension could ultimately help to sort out the linguistic
and metalinguistic aspects of learners’ performance in tasks that allow freedom for the
use of problem-solving strategies. There are few purely metalinguistic tasks. Rather,
metalinguistic reflection on L2 stimuli are carried out over and above linguistic processing
of the same stimuli. In L2 spoken and written production (especially in instructed
contexts) and in L2 grammaticality judgment tasks involving written stimuli, there are
possible contributions of both sorts of processes. Masny and d’Anglejan, (1985)
attempted to determine the extent to which linguistic ability plays a role in L2
grammaticality judgments. They used intended measures of linguistic ability (including
classroom grades on free written and spoken production tasks, and cloze test scores)
which may themselves have included metalinguistic as well as linguistic components, just
like the grammaticality judgment tasks with which they were compared. This illustrates
the need to determine just what portion of the performance in some task that allows
analytical reflection would also be in evidence in an analogous task that eliminated the
opportunity for analytical reflection. This is exactly what will be attempted in connection
with question (3).

If the answer to question (3) is that metalinguistic knowledge does not influence
comprehension processes, then we might have an explanation of the reemergence of non-
target-like patterns in spoken production that were believed to have been eradicated. The
metalinguistic production strategies may be abandoned, or the explicit memory on which
they depend may decay. Perhaps it is not until full-fledged linguistic developments have
occurred, reflected in comprehension as well as production, that the target-like patterns
will be stable. Alternatively, it is conceivable that metalinguistic production strategies
could in fact become automatized or proceduralized, like some other non-linguistic
cognitive processes. In either case, it is important to see whether various details of
linguistic form (including inflectional form) are playing a role in the L2 comprehension
system.

Questions (1) - (3) will be explored particularly in Chapters 3 and 4. In Chapter 3,
[ attempt to determine empirically the extent to which various inflectional categories are
playing a role in the listening comprehension of L2 Russian users. Participants are
divided into two groups, based on the time they have been learning Russian. In all, data
are analyzed from ninety-one L2 Russian users and twenty-three native-speaking Russian
control participants. It is thus possible to suggest possible implications (in a pseudo-
longitudinal manner) regarding the nature of the changes that occur over time with respect
to inflectional processing in comprehension. In addition, the particular inflections
explored belong to various theoretically motivated categories. The data will also include a

3 In this dissertation, the term metalinguistic is used in a narrow sense related to what is
commonly called “explicit grammatical knowledge”, rather than in the broadest sense of awareness of any
thought, attitude or feeling about linguistic expressions (see, e.g., Tunmer & Herriman, 1984), or even
the somewhat narrower sense that includes judgements of “acceptability, ambiguity, synonymy,
ordinariness, meaningfulness, comprehensibility”, etc. (Chaudron, 1983, p. 345). Rather, correcting a
gender error “by feel” without reflection is considered here to involve linguistic mechanisms. Making a
conscious evaluation of the gender of a noun, and a then making a conscious decision regarding how to
form an agreeing adjective, is a2 metalinguistic strategy in the narrower sense intended here.
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potential measure of metalinguistic knowledge (at least potentially) to compare with the
evidence regarding on-line use of inflectional form during comprehension.

Before getting to that research, however, it seemed it would be helpful and perhaps
even necessary, to travel a small distance afield in Chapters 1 and 2. The logic of the
experiments reported in Chapter 3 depends on a particular understanding of language
comprehension. In the experiments, the sentences that are presented for comprehension
(and subsequently for metalinguistic analysis) contain various comprehension cues that
clash with one another for native listeners. The assumption is that if the cues are
functioning in the nonnative comprehension systems, then the same cue clashes will be
experienced by nonnative listeners, causing similar reactions, even when there is little
opportunity to consciously reflect on the form of the sentences. The idea of cue clashes
depends on an understanding of language comprehension as consisting of a cascade of
processes in which cues in the speech stream trigger the events ultimately ending in the
construction of conceptual representations (understandings). Over the years, considerable
evidence has accumulated regarding the nature of conceptual representations, the nature of
acoustic cues, and the nature of various other cue systems mediating between acoustic
cues and conceptual representations.

It seemed worthwhile to survey a broad sweep of such research. Beside providing
the general empirical context for Chapter 3, the understanding of language processing
presented in Chapter | hopefully opens the way to a simplified understanding of
language learning. Various scholars (e.g., Sharwood-Smith, 1986; Carroll, 1999;
Pienemann, 1999) have felt a need for a learning mechanism that is separate from the
comprehension system, though dependent on it, and have assumed that this learning
mechanism must produce structural knowledge such as is required by various theories
syntax, phonology, etc. Despite theoretical progress (especially, Carroll, 1999;
Pienemann, 1999) the learning device remains somewhat of a black-box. Given the
understanding of comprehension, production, and syntax presented in Chapter | of this
dissertation, some of the mystery fades and comprehension and learning become aspects
of the same process. The experiments reported in Chapter 3 are not intended to directly
support the conception of learning presented in Chapter 1, any more than research based
on, say, the Principles and Parameters theory is intended to directly support that theory.
Rather, a theory is to be valued if it enables us to ask interesting questions. The specific
questions asked above and in Chapter 3 cannot be properly understood except against the
background of assumptions developed in Chapter 1. In fact, Chapter | amounts to a
partial cataloguing of support for the interpretation of grammatical form as a system of
processing cues. The view of learning that is proposed in Chapter | arises naturally from
that view of grammatical form. Chapter 3 supports this view insofar as it demonstrates
that this view of learning makes certain varieties of data interesting and meaningful in new
ways.

Chapter 2 presents a discussion of inflectional morphology, which is the more
specific domain of the experiments reported in Chapter 3. It is an expansion of one aspect
of Chapter 1. Under the rubric of grammatical cues in Chapter 1, there is a more specific
variety called grammatical morphemes and a subset of those called inflectional cues.

Whereas the discussion in Chapter 1 is primarily psycholinguistic in nature,
building mainly on experimental evidence, the discussion in Chapter 2 is more linguistic
in nature, although the emphasis is still on processing. From a processing perspective,
grammatical morphology is lively and active. Languages are ever in the process of
developing new grammatical morphemes, a fact that further increases the sense that they
play an important role, and are not just accidental details of form,
redundant—unimportant and hence readily neglectable by learning mechanisms. The
nature of inflectional cues, that is, the forms they take and the processes they trigger or
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constrain, is particularly complex. Chapter 2 also discusses the challenge that this
complexity presents to the learning mechanism proposed in Chapter 1.

Chapter 2 also introduces Russian inflectional systems, and reviews major
streams of research related to inflection in SLA studies. As with Chapter 1, Chapter 2 is
intended to provide context needed for a full understanding of the work reported in
Chapter 3. The liveliness of inflectional cues will be seen in the performance of the native
Russian control participants in Chapter 3. In the case of the experimental participants, we
will want to see whether the same cues are inert, lively, or in the process of coming to life.

As noted, in Chapter 3, [ attempt to detect evidence that L2 Russian users learn to
exploit inflectional form in listening comprehension. I also investigate the possibility of a
relationship between such processing ability and what might be considered the relevant
metalinguistic (so-called explicit grammatical) knowledge. In that all of the learners are
instructed learners, I was interested to see the extent of the difference between the
tendency to detect errors when participants were free to analyze the sentences and the
tendency to detect errors when their attention was diverted from linguistic form and
strongly focussed on meaning, given errors that are highly detectable by native speakers
under the latter condition.

Chapter 4 attempts to flesh out and extend the findings of Chapter 3, and to
explore some of their implications for various models of SLA and for research paradigms
in SLA studies and applied linguistics.

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



1. Acquisition of What?

The phrase second language acquisition has an appearance of
straightforwardness that risks begging fundamental questions. What in fact, is acquired?
A mature second language user has come to possess some internal mechanism(s) that
s/he did not possess prior to his or her experience with the second language. It is
common to speak of the acquired entity as a grammar (perhaps an L2 grammar, or an
interlanguage grammar). For example, Eubank (1994) speaks of a stage in the
acquisition of L2 English when the learner would be

...consistently observing the [third person singular agreement pattern] in
the input while perceiving that it is disallowed in his or her own
grammar... (Eubank, 1994, p. 91)

until certain revisions are made in the internal grammar. Similarly, Gass (1997) discusses
intake as a process in which

[ilnformation is matched against prior knowledge and where, in general,
processing takes place against the backdrop of the existing internalized
grammatical rules. (Gass, 1997, p. 5)

That is, the set of internalized rules is matched against further samples of the language,
and revisions may be made if the rules as formulated turn out to be incompatible with the
new samples. To take a hypothetical example, on this view, a nonnative English user
might produce utterances such as John the poster read, based on his or her current
knowledge state. Additional input will lead to a revision of this knowledge state, as it is
discovered that in English, people would not say John the poster read, but rather, John
read the poster. The change involves the learner going from a knowledge state which
allows John the poster read, to one which does not allow such sentences, but rather
requires sentences of the form John read the poster. Acquiring the L2 amounts to
acquiring knowledge of what one can and cannot say if one is to produce (and avoid
producing) utterances which native speakers would produce (and avoid producing). As a
further example of this orientation to SLA, consider the following quote from Mitchell
and Myles (1998) in which they are discussing John Anderson's ACT* model
(Anderson, 1983) as it might be applied to a specific detail in the acquisition of L2
English:

If we take the example of the third person singular -s marker on present
tense verbs in English, the classroom learners might initially know, in the
sense that they have consciously learnt the rule, that s/he + verb requires
the addition of an -s to the stem of the verb. However, that same learner
might not necessarily be able to consistently produce the -s in a
conversation in real time. This is because this particular learner has
declarative knowledge of that rule, but it has not yet been proceduralized.
After much practice, this knowledge will hopefully become fully
proceduralized and the third person -s will be supplied when the
conversation requires it. (Mitchell & Myles, 1998, pp. 87-8)
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This quote aptly illustrates the tendency to view SLA as a matter of learning how to form
utterances as required by the target language (TL) norms. This assumption regarding the
what of L2 acquisition is rarely questioned.

An alternative orientation to SLA that is less commonly observed involves viewing
the elements of language form in less static, more lively terms. Each aspect of linguistic
form has a role or roles to play in comprehension. The roles consist in triggering or
constraining various processes involved in understanding utterances. This approach is
illustrated by SLA research drawing on the Competition Model of Bates and
MacWhinney (Bates & MacWhinney, 1989; see Coorman & Kilborn, 1991 and
MacWhinney, 1997 for surveys of SLA-related research in this framework). From the
perspective of the Competition Model, elements of linguistic form are first of all cues that
trigger or constrain comprehension processes. What must be acquired includes the
correct mental responses to specific formal cues. During comprehension, reactions to
some potential but misleading cues may need to be suppressed, as in the case of lexical or
syntactic ambiguities. In order for language comprehension to be successful, the cues
selected within the speech stream need to be those that best converge with one another
and with the comprehender’s understanding of the world. Speech production is a matter
of providing listeners with such sets of convergent cues. “Ungrammatical” L2 utterances
do not result from simply not knowing how to arrange words for the sake of spoken
output (or put differently, from not having a grammar which specifies the same set of
sentences and structural descriptions as the native grammar specifies). Rather, they
indicate that sensitivity to some cues has not developed to nativelike levels for use in
comprehension processes, a situation which ripples through to the production system as
discussed below.

Thus, there are at least two orientations regarding the what of SLA: (1) What is
acquired is abstract knowledge of how the parts of utterances are arranged in TL
sentences; vs. (2) What is acquired is a set of mental responses to processing cues (and
secondarily, speech production strategies aimed at providing listeners with convergent
processing cues). It seems likely that the choice between these two orientations is
consequential, probably in absolute empirical terms, but at the very least, in terms of the
varieties of data the researcher will be drawn to examine. The remainder of this chapter
aims to further sketch the view of the elements of linguistic form as processing cues. This
will provide the framework in which the research questions pursued in Chapter 3 will be
of interest. In addition, in Chapter 4, it will be argued that the orientation to SLA as
grammar acquisition is less compatible with the gradual nature of L2 development
observed in Chapter 3 than is the orientation to SLA as the acquisition of processing cues
and reactions to such cues.

1.I. FROM VIBRATING AIR TO UNDERSTOOD MESSAGES

Recently at an airport I heard a group of tourists talking to one another while they
waited to get on a bus. They were speaking in a language I didn’t recognize, much less
understand. In such situations, about ali one is aware of is that the language is a language.
Beyond that, one may be aware of some auditory characteristics of the sound stream. The
subjective experience of those people as they use their language was on an entirely
different order from my subjective experience of them using it. Typically, the sound
stream as such would be out of their awareness. They have the illusion as they listen to
one another that they are directly hearing one another’s ideas. The same sound stream
that is an opaque wall to me would seem to be a transparent window for them. This
illusion is remarkable, considering the enormous amount of computation that is taking
place in their heads and the speed at which the events of normal speech occur. There is

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Acquisition of What? 10

something inside the native speakers and missing in me which enables them and not me,
to experience this flow of sound immediately as if it were a flow of “ideas”. It was not
always that way for them, either. They were born into an environment that had this
language as a major feature. The language which surrounded them was there preceding
them and will be there after them. What had to develop in them was a language
processing system that would take the speech sounds in their environment and convert
them into “ideas” at high speed. And now, the contrast between my experience of their
language and their experience of their language points to the existence of something truly
phenomenal that is present in them and absent from me.

If I were to follow those tourists around for several days (perhaps even if [ didn’t pay a
whole lot of attention to them) and then soon afterward were to hear another group of
tourists speaking the same language, I would likely recognize the language as the one I
heard before. The fact that I recognized the language would be proof that I had learned
something. That is, properties of the sound stream are now able to trigger recognition in
me. In some sense, my learning of this language would have begun. It might not go much
farther. On the other hand, under the right circumstances my learning might continue until
my subjective experience of those people’s language might be similar to theirs in many
ways. Eventually, again given the right circumstances, their language could even come to
be the primary language with which I deal in my life. From a native-speaker perspective,
my L2 system might well be mildly to moderately dysfunctional (Coppieters, 1988,
Johnson & Newport, 1989). Nevertheless, aduit-acquired language processing systems,
when the L2 linguistic history of the adult has been adequately rich, achieve most of what
native language processing systems achieve, and thus merit comparable awe.

Native language processing systems have been studied on an enormously greater
scale than have “near native” ones. However, in the broadest sense, these two varieties of
language processing systems solve the same overall computational problem: they create
understanding from sound. Listeners allow the sound flow to constrain the nature of their
thoughts in systematic ways. Given the rapidity of speech, we might want to say that
properties of the sound stream trigger events in the conceptual stream. We will see that
this triggering, rapid as it is, must in fact involve a chain of triggerings with temporal
dependencies on one another: sound must be deait with before words can be identified,
before meanings can be retrieved and so on.

1.2. THE END-PRODUCT OF LANGUAGE UNDERSTANDING

The view of language learning developed below involves associating patterns in
the speech stream with patterns in the stream of understanding. An understanding of the
nature of both streams would appear to bear on the question of what is being acquired.
The conception of inflectional morphology that is discussed briefly in this chapter and
expanded upon in Chapter 2 depends upon recognition of the reality of the events
involved in constructing and revising the stream of understanding.

1.2.1. Demystifying the “stream of meaning”

The process converting sound into meaning operates on a physically instantiated
sound-stream and leads to a physically instantiated conceptual stream. The instrumental
means for analyzing the rapid and complex fluctuation of air pressure that constitutes the
sound-stream may give us the sense that it is more tangible than the conceptual stream. In
fact, the auditorily perceived speech stream and the conceptual stream must both
ultimately be tied to the way in which the world is perceptually experienced and the way
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perceptual experience is remembered. A stream of perceptual experience can be stored
and retrieved (or reconstructed) in its own right. Someone may observe a sequence of
events and then verbalize these remembered events for the first time several hours later.
Apparently, the speaker has carried around something in his or her head that constitutes
the memory of those events. S/he is later able to *“play back™ that memory at will, and
aspects of the played-back memory trigger the articulatory actions involved in relating the
event verbally. The sound-flow thus created then triggers understanding in the listeners.
That is, the listeners are able to imagine the events being narrated. The ability to
comprehend narrative is the ability to imagine, constrained and guided by the auditory
stream. The ability to imagine is the ability to build “memories” of events that were not
experienced (and may not have even occurred). The building blocks are the components
of experience, as presented by perception and emotion and as stored and retrieved (or
reconstructed). Thus although we cannot record this stream of ideas in a way analogous
to recording the sound stream with a speech spectrograph, we must not doubt its reality,
and we can employ some reasonable, if still hazy, hypotheses regarding its nature. The
ability to sense and experience gives rise to the ability to imagine, which in turn give rise
to the ability to comprehend speech (Paivio, 1971; Johnson-Laird, 1983; Kosslyn, 1994).
I will use terms such as concept, conceptual flow and even meaning to refer to this non-
linguistic level of mental representation of the world. (There is a risk in this of losing
sight of the crucial social dimension of meaning. See, e.g., Putnam, 1975. If concepts are
rooted in experience, their role in language is rooted in shared experience.)

On an informal, anecdotal level, the separation of form and meaning is a familiar
phenomenon, as in the experience of word-finding difficulties. Recently I heard the
Russian word zholch, in a context such as, *“the liver starts producing zholch” and
immediately understood which substance (based on my world knowledge) zholch
referred to, although only with some difficulty was [ able to come up with the English
word bile, which refers to the same substance. Such clear cases of knowing “what it is”
and having difficulty with “what it is called” clearly demonstrate the separation of form
and meaning in relation to individual words.

According to Paradis (1994), a speaker is generally unable to repeat his or her
own words verbatim if the utterance exceeds something like twenty-five words, although
the speaker can reverbalize “the message” without difficulty, using slightly different
words. In an influential article, Sachs (1967) demonstrated empirically and rigorously this
independence of the level of meaning from the level of linguistic form. Participants who
heard He sent a letter about it to Galileo, the great Italian scientist, if questioned
immediately afterward, could recognize purely formal changes such as that in A letter
about it was sent to Galileo, the great Italian scientist, or He sent Galileo, the great
Italian scientist, a letter about it. However after only 80 syllables, the listeners could not
correctly identify which of these sentences they had heard, although they knew they had
not heard the sentence Galileo, the great Italian scientist, sent him a letter about it. In
other words, they had accurate memory for “what happened”, that is, for the meaning of
the text, but not for the form which had triggered the construction of the meaning
representation.

Jarvella (1971) provided evidence that the preservation of meaning and disposal of
form which Sachs observed occurs particularly after sentence boundaries. What appears
to happen at the sentence boundary (and to a lesser extent at clause and phrase
boundaries) is that the linguistic form is (often) largely discarded, having done its job.
Understanding appears to be realized in a format that is more readily retained in long
term memory than is linguistic form.
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1.2.2. Mental models and language understanding

While the evidence uncovered by Sachs and Jarvella pointed to the reality and
independence of both the level of linguistic form and the conceptual level, Bransford,
Barclay and Franks (1972) provided more detail regarding the constitution of the
conceptual representations, presenting evidence that the conceptual representations of
concrete descriptive sentences are depictive (as opposed to propositional). That is, what is
remembered after hearing a verbal scene description is (in some sense) the scene itself. In
their experiment participants heard, for example, the sentence Three turtles rested on a
floating log and a fish swam beneath them. Subsequently they might mistakenly
recognize Three turtles rested on a floating log and a fish swam beneath it as being what
they had heard, but were much less likely to mistakenly recognize Three turtles rested
beside a floating log and a fish swam beneath them. In other words they would tend to
accept sentences compatible with the situation depicted by the original sentence, i.e., with
the same items in the same spatial arrangement, but tend not to accept sentences whose
understanding required a different depiction.

The dcpictive mental representations suggested by Bransford, et al. became the
basis for iile development of a line of research into the mental models that are now widely
taken to be the end result of discourse comprehension (see Wilson et al., 1993). One of
the 1najor proponents of this viewpoint, Phillip Johnson-Laird (1983, 1989; Mani &
Johnson-Laird, 1982; Johnson-Laird & Garnham, 1981) argued that mental models have
broader utility than their use in language comprehension, in that their construction and
manipulation is used in reasoning and problems solving.

An important fact about mental models is that they develop in real time. That is,
they must be constructed, which implies that in some sense they are built out of simpler
components. It appears that construction (in the sense of building complex forms from
simpler components) is a characteristic of human information processing. For example, in
visual perception, information regarding colour, shape and movement are processed
separately and must be integrated into unified percepts of coloured, shaped, moving
objects. Visual imagery (imagining) also appears to involve a constructive process in
which parts are put into spatial arrangements and so on (Kosslyn, 1994). If the
conceptual processes involved in language comprehension are derived ultimately from
perception, then we might expect conception in general to be constructive. MacWhinney
(1997) suggests that concept construction during language comprehension overcomes
memory limitations:

The formation of the link between black and dog involves more than the
simple positional relation of two words. Instead, the adjective is applied to
the noun on the conceptual level and an image of a black dog is activated.
The assumption is that, as soon as verbal material can successfully access
an integrated conceptual representation, it no longer exacts additional
storage cost. (MacWhinney, 1997, p. 133)

The appeal of this hypothesis of concept composition will increase as we see the broader
picture of the relationship of grammatical composition to concept composition.
Grammatical morphology, it will be argued, is related not to the components out of which
the conceptual stream is built, but rather to the events of the concept building process (and
certain other features of the concepts, such as their truth status).

In constructing and modifying a mental model, various humans, animals, or
physical objects are added, or restored, or simply maintained in a highly active state.
These are commonly referred to as tokens in the mental model, corresponding to what
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linguists might call (mental) referents or participants. For example, Glenberg, Meyer and
Lindem (1987) presented readers with one of two versions of a text, one in which a
sweatshirt was put on by the protagonist and the other in which it was removed. Evidence
was found that the “sweatshirt token” was kept active in the mental model of the former
text, but not in the latter.

Another important feature of tokens in mental models is the fact that they serve as
“pointers to collections of information in long-term store” (Glenberg, Kruley and
Langston, 1994, Sanford and Garrod, 1981; Garnham, 1981; Givén, 1990). Listeners
appear to add information about a character over time while not remembering where in a
narrative the information was added (Garnham, 1981). Givén (1990) refers to referential
descriptions as pointers to files in episodic memory. As the mental model token
participates in various events and scenes, material is added to such a file and can later be
used to identify a referent, or assumed for inferential purposes.

Although mental models are rooted in the way the world is perceived, recalled and
imagined, it is also the case that languages add a new dimension to memories of mental
models (as in fact they add a new dimension to direct experience) in that there is the
possibility of remembering aspects of the verbal reports as well as the mental models
derived from the verbal reports. The remembering of text that does not readily resolve into
a single determinate mental model is made possible by the ability to remember aspects of
the verbal form (Mani and Johnson Laird, 1982). Also there are various other conditions
which favour the retention of memory for verbatim verbal form (Kintsch & Bates, 1977;
Keenan, MacWhinney & Mayhew, 1984).

Abstract language adds another dimension. What is a mental model of the noun
phrase factors contributing to the retention of exact verbal form? We can conjecture that
models based on abstract discourse are dependent on the format of concrete models. That
is, in the phrase at hand, there is a metaphorical token in the model for factors, as though
Jfactors are physical objects, and there is a file (collection of properties) associated with
that token. In fact, metaphor is a common characteristic of language, contributing to
abstractness (Lakoff & Johnson, 1980). The success of metaphors depends on the
success of the analogies they invoke. Blakonia, provoked her neighboring countries by
repeated small but irritating provocations in the form of territorial incursions, until the
patience of all the neighboring countries wore thin and they ganged up against Blakonia
and crippled her military capacity for the foreseeable future. This one-sentence text
might invoke a mental model in which Blakonia, an imaginary nation, is represented by a
token analogous to a token that would represent a human protagonist in a concrete
narrative, and the neighboring countries are also treated as human neighbors who can be
irritated, and if irritated enough, will act on those irritations against the one causing them.
(Some abstract language may not get beyond such metaphorical mental models, as in the
case of mathematical or scientific discourse.)

Although the presence of language may, in important ways, give special
characteristics to mental models derived from verbal sources, we should not let this cloud
the importance of the ordinary concrete mental model as a foundation for the system of
language understanding. The following anecdote from my own recent experience is
intended to put our feet back on the referential ground as we think of the comprehension
of concrete narrative. I was listening to a tape of a Russian text (based on an English text
in Romyjin & Seely, 1988). It consisted of a set of instructions for getting into a car,
starting the motor and driving away. In listening to the text, I heard an instruction to open
the car with the key, where the Russian verb otkroj, ‘open:familiar.imperative’ occurred
with the direct object mashinu, ‘car:accusative’. This was followed by an instruction to
open the door, employing the same verb and the direct object dvertsu, ‘door:accusative’.
At that point, my comprehension system ran into major trouble. In my understanding, it
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was impossible to open the door, because the door was already open. That is, following
the event of opening the car with a key, my narrative understanding had a “mental car”
with its “mental door” open, and the new instruction to open the door clashed with this
mental state of affairs. I was forced to reinterpret the original opening of the car in terms
of simply unlocking the car, and then the further processing of the discourse became
possible. When I talk about a mental car with its door open, I mean that I am capable of
mentally representing cars and car doors in ways closely connected to my sensory
experience of cars and car doors, and I am able to represent acts of unlocking and
opening also in a way closely connected to non-linguistic experience (perhaps motor-
kinesic experience). In admitting that I misunderstood the verb otkroj on its first
occurrence, [ am accepting that there is such a thing as “understanding” that is non-
linguistic in form and tied to representations of things in the world. The available evidence
suggests that my mental model contained activated units corresponding to objects in
spatial relationships, associated property units, and events such as motions.

We now have three varieties of streams (i.e., three varieties of changing patterns of
mental activation). There is the general stream of sensory experience, including the
subpart of it that is selected for attention and remembering. Secondly, there are similar
streamns that do not represent immediate experience. They are either based on memory of
previous direct experience (and hence in some sense reconstructed) or constructed de
novo using the same building blocks (as with inferred or imagined events and event
sequences). Thirdly, we have the auditory stream of speech. The stream of immediate
experience, if not the stream of constructed representations of experience, is for all intents
and purposes continuous, as is the stream of sound. The capacity of the one stream to
trigger the creation of the other (going in either direction) depends heavily on the ability
of the human organism to categorize and unitize. Categorization provides a manageable
set of building blocks at both ends (units within the sound stream and units within the
streamns of experience and understanding). The categories used for mental model
construction include categories such as tables and chairs, running and walking, redness
and greenness and so on. The categories needed for processing the sound stream include
speech sounds, phonological words and so on. Language learning will thus include
category learning in relation to the stream of sound and the stream of
experience/understanding.

1.3. USING CUES TO CONSTRUCT UNDERSTANDINGS

Having somewhat clarified the nature of understandings, we are in a better
position to address the question of what is acquired when a language is acquired. The
learner must learn to construct mental models in response to cues in the speech stream.
Certain cues in the speech stream will trigger the addition of tokens to mental models.
Other cues will trigger (or constrain) the merger of properties (e.g., colours, sizes) with
tokens, will trigger the construction of representations of events or states of affairs in
which those tokens participate, and will trigger certain other operations. These include as
the assignment of epistemic status (e.g., level of certainty) to the situations and events in
the mental model, and the staging of situations and events in relation to one another (to be
discussed especially in Chapter 2). Having given some substance to the notion of the end-
point of language understanding, we turn to the speech stream and begin to examine the
cascade of cues that lead to the ultimate construction of mental models.

As we now work our way back from acoustic form to mental models, we will see
that the units of processing, that is, the cues, are not simply received, but rather created
from evidence. The entire cue-interpreting system ultimately attempts to construct mental
models which are consistent with the entire set of cues at every level (sounds, words, word
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combinations), which are consistent with the comprehender’s current discourse model
(based on what s/he has heard up to that point) and which are consistent with his or her
understanding of the world.

1.3.1. Phonetic cues

From the learner’s perspective there are two starting points: an auditory stream
and a stream of understanding. The auditory system in turn arises from an acoustic
stream—rapid fluctuations of air pressure interacting with the elasticity of the ear drum,
which in turn triggers a chain of further events. For completeness (and also because it
provides a useful illustration of the concept of processing cues), we need to tumn briefly to
the topic of the acoustic stream and its relationship to the listener’s categorization and
recognition system for speech sounds. The acoustic level provides the initial cues in the
cue cascade on the way to mental models. The would-be learner of a given language faces
his or her first hurdle at this level. Difficulties at this stage will affect all that follows. It is
also possible that if this stage were especially processor-intensive for L2 users, it might
decrease the processing capacity available for other stages.

If we examine the acoustic stream as reflected in a speech spectrogram, we will be
able to distinguish certain changes in patterning over time. For example, we will notice an
alternation between pulsating (periodic) stretches (reflecting vibrations of the vocal cords),
silent sections and sections where there is non-periodic noise. Larger portions of the
pulsating segments will also display concentrations of energy (formants) around certain
frequency levels, characteristic of vowels. Thus segmenting the vowels and consonants,
allowing for fuzzy borders, may appear to be reasonably straightforward in principle, even
if somewhat complicated in the technical details. Beyond the crude segmentation into
segments and/or syllables, the identification of specific phonological segments becomes
extremely complex.

Consider, for example, the categorization of an exemplar of the English voiceless
palato-velar stop /k/. In the spectrogram there is an absolutely silent spot corresponding
to the point in time when we might consider the mouth to be in the formation required for
this consonant. Since /p/ and /t/ are also silent, more information is needed if the specific
consonant is to be identified. The listener is dependent on a set of acoustic cues
(Liberman, Delattre & Cooper, 1952). These include a delay in the onset of voicing of
about 60 milliseconds, a cue which distinguishes the /k/ from its voiced counterpart /g/
(after which the onset of voicing would occur much more quickly, perhaps 10 ms after the
onset of the burst). The burst of noise itself contains frequencies within a certain range.
However, the burst frequency only helps to identify the consonant when it is combined
with a vowel. That is, a frequency burst centered around 1500 Hz will be perceived as a
[p] before the vowel [i] or [o], but as a [k] before the vowel [a]. More important than the
noise burst, however, is the formant transition from the [p] to the vowel, which is the
strongest cue to the identity of the place of articulation. This means that the primary cue
that identifies the /k/ in /ka/ is physically a quite different cue from the primary cue that
identifies the /k/ in /ki/ (Delattre, Liberman & Cooper, 1955). This gives just a small
indication of the complexity involved in identifying “speech sounds”. The intuition that
the sounds are simply strung together, floating along in the stream one after another ready
to be recognized, is misleading. Rather, the mental language processor receives separate
bits of evidence, some of which are temporally somewhat distant from the perceived site
of the phonetic segment. From these bits of evidence, the processor computes the identity
of the sounds, creating whatever sense we may have of separate phonetic segments. Adult
L2 learners have an L1 speech processor which is extremely good at ignoring irrelevant
aspects of the sound stream and reacting decisively to relevant ones.
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Studies of L2 speech perception have indicated that the new cue system is not
readily acquired, and that the L1 cue system affects the way acoustic cues are used in
processing the L2. Native English listeners hear at least two separate cues that help them
to distinguish the words peace and peas. The vowel of peace is shorter than the vowel of
peas and the final consonant of peace is shorter than the final consonant of peas. (In
neither word is the final consonant voiced.) Flege (1991) reports that the consonant
length cue had no effect on L2 English listeners from Finnish and Swedish L1
backgrounds. Vowel length served to distinguish the English word peace from the word
peas for these same L2 listeners, but Flege argues that they may have been using the
vowel length cue as a contrastive property of the vowel, in accordance with their L1
phonetic cue systems, and not as a cue to the identity of the consonant, as in the target
English system. Cutler, Mehler, Norris and Segui (1992) found that in certain respects
highly proficient French-English bilinguals used only the cue system of their self-
declared dominant language and only in processing that language.

On the other hand, it appears that learning does go on in this domain of L2 speech
processing. In my language learning diary, [ commonly noted for over a year that my
ability to hear Russian pronunciation (that is, the degree to which I perceived it as
different from English) continued to improve. If this observation was valid, then some
variety of auditory phonetic learning must have been going on over all of that time.
Leather and James (1996) cite MacKain, Best and Strange (1981) as having presented
evidence that L1 Japanese learners of L2 English with high proficiency displayed
relatively nativelike use of the acoustic cues distinguishing English /l/ from /r/, while
learners of lower proficiency did not.*

This is interesting in connection with the picture that emerges in Chapters 3 and 4
of this dissertation regarding the time-frame of inflectional acquisition in L2 Russian. It is
argued there that this aspect of second language development involves the gradual
strengthening of cues over a number of years. The findings of MacKain et al. (1981)
open the possibility that this can be true in the domain of L2 speech perception as well.

The ability to make use of phonetic cues must directly impact the issues of
inflectional processing in Russian. For example, the suffix -e marks two different noun
cases in Russian (one of them across two declensions), making it a relatively frequent
case ending. In theory at least, this case ending could often be identifiable to a native
Russian listener during the preceding syllable. That is because the consonants preceding
the (front) vowel of this suffix are palatalized, and for native Russian listeners the formant
transitions preceding the consonant would be a clear cue to the palatalization of the
consonant (Bondarko, 1998). In Experiment 1 of Chapter 3, there is a crucial contrast
between the nominative case form kreslo, ‘chair’, and the locative case form kresle. To a
Russian listener, there are separate, clear cues to the case form spread across the portion
...esle (or ...eslo). For L2 Russian listeners of many language backgrounds, if they are
dependent on their L1 cue systems, the contrast between the two case forms may well lie
only in the final vowel. In a purely phonetic sense then, the case-marking contrast is set
up to have a much weaker phonetic basis for a listener employing a nonnative acoustic
cue system than for a listener using a native Russian acoustic cue system. Depending on
how slowly the relevant phonetic learning occurs (and from my subjective experience, I
would feel that at least some of the relevant learning can occur), the nonnative
disadvantage could be prolonged. Moreover, the absence of nativelike acoustic cue
processing mechanisms could well be more general than this single example illustrates.

4 The L2 Japanese participants reported on by Brown (2000) were unable to distinguish English
/V/ and /t/ with greater than chance accuracy. Those participants were students in an English Canadian
university, suggesting that they were at a reasonably advanced proficiency level.
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As already noted, an important feature of speech perception, as of speech
processing generally, is the speed at which it takes place. Kess (1992) cites Liberman
(1970) as indicating that speech is processed at a rate of twenty-five to thirty phonetic
segments per second, while Tartter (1998) cites Liberman et al. (1967) as providing the
estimate of 900 segments per minute (i.e., 15 per second). Non-speech sounds cannot be
recognized unless presented at a rate less than four per second (Kess, 1992). It is true that
the cues to the identity of phonetic segments are spread out over a distance larger than the
segment. However, it could be argued that this makes the task even more complex, since
acoustic cues related to more than one segment are being processed simultaneously. In
any case, there are a variety of indications that the stream of speech sound is processed by
a system in part separate from the system that processes non-speech sounds. As Epstein,
Flynn and Martohardjono (1996) point out, the fact that L2 speech perception is possible
at all strongly implicates the language faculty in L2 functioning (in case there were any
question).

1.3.2. Lexical cues

As acoustic cues trigger the processes involved in the categorization of speech
sounds, so the speech sounds (if not the finer details themselves) serve as cues to larger,
recurrent stretches of sound which in turn activate the conceptual building blocks for
mental model construction. In considering the auditory lexicon, we again find a general
picture of extremely rapid processing in the context of considerable complexity. It is not
only that the phonetic form of each word must be matched to some representation of the
word in memory in order for the identity of the word to be determined. The meaning of
the word must also be found in memory and exploited (perhaps along with other aspects
of the word’s form) for the sake of deeper aspects of the comprehension process. The
problem of lexical access is sometimes compared with the problem of finding individual
words in a dictionary containing tens of thousands of words, and finding them at a rate of
two and a half entries per second (in the case of normal spoken English—Marslen-
Wilson & Tyler, 1980) and considerably more quickly at times.

Recognition of the phonetic forms of incoming words requires that there be some
representation of those phonetic forms in memory against which the incoming stretches
of sound can be matched. One question this raises is what happens when two words have
the same phonetic form, as in the case of bank meaning the edge of a river and bank
meaning the place where I have my checking account. Swinney (1979) provided
experimental evidence that the single phonetic form shared by different homophones
briefly triggers the activation of both. The activation of the contextually inappropriate
meaning rapidly declines and the listener is typically not aware of it having occurred.
However, when combined with Marslen-Wilson’s (1987) Cohort Model of lexical access,
Swinney’s finding had an important bearing on the issue of how the auditory contact
forms of words are activated during listening. The Cohort Model deals with the time
course of the activation of the auditory contact forms of words. Some early findings
indicated that listeners often recognize a word before they have heard it in its entirety
(Marslen-Wilson, 1975; Marslen-Wilson & Welsh, 1978), often within 200 to 250
milliseconds after its onset (when the mean length of the words was 370 milliseconds).
This raises the question of what happens when there are several words which are identical
in their initial portions. The Cohort Model holds that at each point in time as a word is
being progressively perceived (presumably after some essential minimum), all words
compatible with the portion of the current word encountered up to that point in time are
being activated. Zwitserlood (1989) extended Swinney’s (1979) findings that the various
meanings of homophonous words are activated during listening comprehension to the
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investigation of groups of words that overlap in some initial portion of their phonetic
form. For example, the words comprehend and compromise are compatible up to the r
segment and perhaps even to the reduced vowel following the r; but by the time the h
segment is identified, compromise is ruled out as a possibility. Zwitserlood found that
until this recognition point in a word is reached by the listener, the meanings of all words
with a particular initial phonetic portion showed evidence of activation, although once the
identity of a word had been finally determined, the meanings related to those other words
in the cohort were no longer accessed. Shillock (1990) further extended this line of
research to non-initial word portions, such as the second syllable of trombone. Here too
the evidence suggested that the meaning of the word bone 1s activated when trombone is
heard.

Thus it appears that the auditory contact representations of lexical items, besides
being activated extremely rapidly, are also extremely sensitive to the form of the input.
The processor first finds possible word forms wherever they occur, while quickly
discarding those that are contextually inappropriate. For English, given the evidence that
not just forms, but meanings are activated and rapidly decay, we are encouraged to believe
that both the process of word recognition and the process of activation of the associated
meanings happen extremely rapidly. If the correct word is typically identified and
understood in 200 to 250 milliseconds, the words in the initial cohorts are apparently
being activated and deactivated even more quickly than that, including both their auditory
and semantic aspects. To use the dictionary metaphor again, imagine an electronic
dictionary in which words actually light up when activated. As the auditory stream races
by, every possible word embedded in the sound stream almost instantly lights up in the
dictionary with little time lag following its occurrence, and then inappropriate choices
quickly fade away, while the appropriate choices become much brighter before also
eventually fading. Added to all of this, yet another impressive aspect of this mental lexical
system is the way that new L1 vocabulary items can apparently be added often after a
brief encounter and immediately begin functioning reasonably well (see Gupta &
MacWhinney, 1997).

Somewhat related to SLA is research into the nature of the bilingual mental
lexicon. Much recent work in this area has been inspired by Potter, So, von Eckhardt &
Feldman (1984). Potter et al. argued from experimental evidence that words which are
translation equivalents in the two languages of a bilingual individual are connected to one
another in the mental lexicon indirectly, via the conceptual form (meaning) that the two
words share, and are not connected directly (L2 word form to L1 word form). For
example, in a Spanish-English bilingual, the word forms dog and perro would not be
directly connected to one another, but since both the Spanish word form and the English
word form would be connected to the concept ‘dog’, the two word forms would be
connected to one another via that concept. In related research, Kroll and Curley (1988)
found a difference between L2 users with low and high proficiency (in effect, early
learners versus functional bilinguals). The latter performed similarly to the participants in
the Potter et al. study, while the participants who were at an earlier stage in their learning
performed in a way that Kroll and Curley interpreted as implying the existence of direct
links between the word forms of the two languages in the mental lexicon, so that dog and
perro would be connected at the level of their forms and not just via a shared concept
(similar findings were reported by Chen and Leung, 1989; see also Blekher, 1999). More
importantly, these scholars interpret their results as suggesting that for low-proficiency
L2 users, the mental path from the L2 word to the concept (e.g., from the Spanish perro
to the ‘dog’ concept) is via the corresponding L1 word form (English dog 1n this case).
In the words of Kroll & de Groot (1997) “[the] L1 initially holds privileged access to
meaning” (p. 178). Over time, on this view, “direct conceptual links are also
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acquired...[while] the lexical connections [that is, connections between the forms of
words] do not disappear...” (Kroll & de Groot, 1997, p. 179).

On the level of form, this research tends to treat the mental lexicon in a unitary
manner. That is, differences between the auditory, visual-orthographic and motor-
articulatory lexicons are often not taken into consideration. Consider a mental apparatus
that contains a particular L2 auditory contact representation and thus reacts to a word in
the sound-stream, but in order to activate the associated concept, it must first activate the
L1 auditory contact representation (or the visual-orthographic or motor-articulatory
representation, or some combination) before the necessary concept can be activated and
the word understood. Whatever such a mental apparatus might be, one might wonder
whether it would merit the label of mental lexical entry. We might be justified in
wondering whether such a system, in which L2 auditory contact representations function
to activate L1 forms rather than directly activating concepts, could function under the time
constraints of normal speech comprehension.’

In the case of the spoken production lexicon, there might be more scope for the
use of what could amount to non-linguistic knowledge of L2-L1 surface word
correspondences during production planning, since as speaker, the L2 user may have
more control over content and form than s/he has as listener. This theme will re-emerge

especially in Chapter 4 where a similar proposal will be made in connection with L2
inflections.

1.3.3. How far do lexical cues (content words) take us?

In our journey from acoustic details to mental models, this is a good point for
stock-taking. The products of speech recognition to the level of sound segments or other
phonological units (such as distinctive features, syllables and prosodic groupings) are of
little immediate help in guiding the process of mental model construction. However, as
soon as words are recognized by the mental language processor, the picture changes
dramatically. To what extent might a listener be able to construct an adequate mental
model on the basis of lexical information without the aid of further levels of grammatical
information? In other words, how much does the listener get simply as part of the
“meaning of a word”? The above cited research by people such as Swinney (1979),
Zwitserlood (1989) and Shillock (1990) uses a technique called semantic priming to
detect the activation of word meanings that the listeners are unaware of. For example, in
the case of trombone, the participants are presented with the word rib and must decide
whether it is a word or not. Following the word bone, people can identify rib as a word
more quickly than they can in a semantically unrelated context, such as following the
word book. Immediately after the word trombone, recognition of rib is facilitated as much

3 Lotto and de Groot (1998), in one of their experiments, appear to have been able to inhibit the
tendency of learners to associate L2 word forms with L1 word forms, a result which they judged
undesirable, since participants who formed strong links from L1 words to L2 words were moderately
more able to recall L2 words in response to cues (pictures or L1 words) than were participants who did
not form such L1-word-L2-word links. They do not consider the possibility that the independence of L2
lexical entries from L1 translation equivalents might in its own right be a desirable feature of L2 lexical
development. One might detect here a divergence between a pedagogical perspective on vocabulary
learning and a long-term perspective on lexical development. As Jiang (2000) observes, “In first language
development, the task of vocabulary acquisition is to understand and acquire the meaning as well as the
other properties of the word. In tutored L2 acquisition, the task of vocabulary acquisition is primarily to
remember the word” (Jiang, 2000, p. 50). Looking at findings such as those reported by Lotto and de
Groot, how does one weigh the value of some particular number of concept-mediated L2 lexical entries
against the value of some other number of L2-L1 word-associated vocabulary items?
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as it is following the word bone itself. The semantic networks of specific words are thus
extremely sensitive to the occurrence of the acoustic forms of those words in the speech
stream. Such activation of whole semantic networks could play a role in making available
rich bodies of material for mental model construction.

Not only may words activate semantically related words in a general semantic
network. Meaning representations of individual words can be compared to knowing a
picture with some missing parts and having some expectations regarding the parts that are
needed to complete the pictures. Langacker (1991) develops this idea within a linguistic
framework in terms of words elaborating one another’s meanings. For example, the verb
cook has a schematic meaning that can be filled in many specific ways. The word
vegetables can elaborate that schematic meaning, making it more specific, as can the word
meat (or even more specifically, the compound rump roast). That is, the ultimate form of
the cooking event (or activity) in the mental model will depend on what is being cooked.
The word vegetables is also schematic and can be elaborated in different ways, as when
someone buys, washes, chops, freezes, or cooks vegetables. Thus in combining cook and
vegetables, one is taking advantage of the way both of the schematic meanings are
conventionally disposed to take on more specific forms.

One area in which this property of word meanings has received attention within
psycholinguistics is in the study of what have come to be called thematic roles, following
Chomsky (1981) (see, e.g., Carlson & Tanenhaus, 1988; Stowe, 1989; Trueswell,
Tanenhaus & Garnsey, 1994). Fillmore (1968) pointed out the need for a more
conceptual, as opposed to grammatical, level of representation of verb valence. For
example, in the sentence They loaded hay on the truck, the word hay is the direct object,
while in They loaded the truck with hay, the phrase the truck is the direct object. Yet in
either sentence, that activity of loading requires some physical object or substance that
moves onto some surface. Chomsky (1972), in response to Fillmore, suggested that each
lexical entry would contain information regarding how the arguments of a word would be
semantically interpreted in terms of such semantic roles. Chomksy’s (1965) Standard
Theory lacked thematic roles, but it included selectional restrictions, such as the restriction
that grammatical subjects of the verb admire had to make reference to animate beings.
The difference between semantic roles and selectional restrictions may be just a matter of
how specifically words are believed to constrain their possible arguments. Does the
lexicon indicate that the complement of eat is a semantic patient, or that it is food?
Recently McRae and collaborators (McRae Spivey-Knowiton & Tanenhaus, 1998;
McRae, Ferretti and Amyote, 1997) have been suggesting that thematic roles are in fact
more like selectional restrictions than is generally recognized. Instead of the verb kick
requiring a patient as its grammatical object, it creates an expectation of a plausible kickee
as object.

If the conceptual representation of individual words includes properties such of
this more specific variety of valency (the adjective smooth, for example, requiring a
surface to flesh out its conceptual form, and perhaps even preferring a noun from a
specific set of relatively frequent possibilities), then it would seem that lexical meanings
provide building blocks for mental model construction and also provide information
regarding how to combine component blocks into complex concepts. Thus in accessing
the lexical items in an utterance, a listener might be carried a long way toward the
construction of a mental model corresponding to the utterance.

The prospects for constructing a mental model from lexical content alone are
closely tied to the use of preexisting knowledge and inferential processes. Even at the
level of speech perception, background knowledge appears to influence what listeners
believe they hear (Warren, 1970; Warren & Sherman, 1974). Background knowledge is
further implicated in the selection of competing homonyms discussed above. In other
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words, language understanding appears to involve selection from among competing
candidate units at many levels (candidate phonological segments, candidate words,
candidate syntactic structures, candidate conceptual representations) such that all
information sources (from acoustic cues to encyclopedic knowledge) converge, that is, are
found to be compatible. However, once enough evidence has accumulated, some
information sources (phonetic, lexical, grammatical) may get neglected. For example,
Erikson and Mattson (1981) found that listeners often do not process aspects of the
spoken input that are highly predictable. Thus when asked How many animals of each
kind did Moses take into the ark?, listeners behave as though they had heard the sentence
How many animals of each kind did Noah take into the ark? In other words, they
somehow associate the phonetic form of Moses with the conceptual representation
belonging to the word Noah. Johnson-Laird (1981, cited in Garrod & Sanford, 1994)
found that listeners understood the sentence This book fills a much needed gap to mean
that the book was needed to fill a gap, while Wason and Reich (1979, cited in Garrod &
Sanford, 1994) found that the sentence No head injury is too trivial to be ignored was
readily taken to mean that head injuries should never be considered trivial and thus
ignored. Such examples (see Garrod &, Sanford 1994 for a fuller survey) seem to
indicate that even native speakers are capable of working (indeed in some cases even
prone to work) from the lexical content to a plausible conceptual representations without
the aid of structural relationships of the sort believed to be involved in grammatical
processing.

In short, in relation to our question, how far can lexical content alone take us
toward the successful construction of understandings of utterances (conceptual
representations, mental models), the answer appears to be that it can take us very far
indeed, especially when aided by the inferential processes which also occur in normal
language processing.

Such facts regarding normal language processing would appear to have
implications for L2 processing. Consider the “Moses illusion” discussed above. If L1
users are able to identify Noah as referent on the basis of other lexical items (animals,
ark), plus encyclopedic knowledge, then for L2 users to comprehend sentences with
unfamiliar vocabulary on a similar basis would not take L2 processing out of the realm of
normal language processing. Only the relative mix of processes might differ between L1
processing and (early) L2 processing, there being a proportionately larger dependence on
lexical information, encyclopedic knowledge and inferences in (early) L2 processing than
in L1 processing and a lower dependence on specific lexical items (unfamiliar ones) and
some aspects of grammatical processing in L2 processing.

1.3.4. Grammatical cues

Grammatical cues include word order cues and grammatical morphemes (in
particular, function words and inflectional modulation of content words). This grouping
of grammatical cues into a single set of phenomena is based on their complementary
relationship to lexical cues. Grammatical morphemes, like phonetic cues and lexical cues,
play a major role in language processing and we must suspect that this is beneficial, given
the fact that L1 learners, at least, do readily come to make use of them, and also given the
fact that they are very widespread in the languages of the world, with new ones
continuously arising in languages as earlier ones erode (Bybee, Pagliuca & Perkins,
1994). Keeping in mind the demands of high speed language processing, we can imagine
that the addition of grammatical cues aids the rapid reduction of indeterminacy as lexical
concepts are being deployed in the construction of mental models. A natural consequence
of approaching language in the manner adopted here is to view elements of grammatical
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forms as yet another set of processing cues. The processor is attempting to create
conceptual representations using all the evidence available and grammatical form is one
important class of evidence. Such a conception of grammar is not unknown in linguistics.
For example, Givén (1990) proposes to

...reinterpret grammar as mental processing instructions. The grammatical
signals (morphemes, syntactic constructions) used to code referential
coherence in discourse are designed to trigger specific mental operations
in the mind of the speech receiver (‘decoder’ ‘hearer’). (Givén, 1990,
pp. 894-5, emphasis original)

From a processing standpoint, it could ultimately turn out that *“grammatical
signals” are not in fact a unified set of phenomena. However, at the present time it
appears to be useful to talk about grammatical cues in this unified way, as Givén does.
Grammatical morphology will be discussed in detail in the following chapter. It is
perhaps unlikely that all of the varieties of grammatical meanings that are commonly
associated with grammatical morphology in the languages of the world are also capable of
expression by means of word order. For example, I am unaware of any language in which
word order is used to signal person and number categories. However, many grammatical
meanings which are morphologically expressed in one language are syntactically
expressed in other languages. A commonly cited example is the marking of the
grammatical relations of nominal expressions to the verbs with which they are associated
(e.g., subject, object, indirect object). A language may use case-marking, adpositions,
verbal agreement, word order, or some combination of two or more such devices to signal
these relationships. Grammatical agreement in general, like linear adjacency in general,
must help to group nouns with their satellites or verbs with their arguments, thus
identifying groupings that are relevant to conceptual processes, such as conceptual
mergers. Other grammatical meanings are less commonly expressed syntactically. An
example is interrogativity. Commonly yes-no questions are marked by interrogative
particles or affixes in the languages of the world, but are marked by word order in
English and some other related languages. Therefore, it seems reasonable to group
syntactic constructions with grammatical morphemes in making reference to a class of
grammatical cues in addition to lexical cues.

Grammatical cues appear to trigger at least six different families of processes. The
ones that Givon (1990) discusses in connection with the above quote have to do with (1)
attentional activation and (2) search in memory storage, which he relates specifically to the
topic of referential coherence. It seems clear that grammatical cues are also involved in (3)
the construction of complex conceptual representations, such as a scene in a mental
model, from smaller components. It is to this function which Morrow (1986) pointed in
saying that grammatical morphemes “organize objects and actions into situations”. Next
there are those varieties of grammatical morphology that relate to (4) the reality status or
epistemic status of the situations modeled by the mental model. In this category we might
group negativity, modality and evidentiality and interrogativity. (5) There are markers of
interclausal relations, which indicate relationships between mental models such as cause-
effect, reason-result, modifier-head, etc. Finally there are (6) aspects of social
relationships that may be grammaticalized (honourific systems, deontic modality and
imperativity).

1.3.4.1.  Syntactic cues
The topic of the linear ordering (including hierarchical grouping) follows
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naturally from the topics of speech perception and lexical access. In a sentence with a
single adjective and two referentially distinct nouns, for example, the concept triggered by
the adjective may be merged with the concept triggered by either of the nouns (for
example, in a sentence referring to a man and a tree, and using the adjective tall). Which?
There may be morphological cues signaling which concepts are to merged, such as
gender agreement (where tall might be marked as masculine or animate, for example,
agreeing with man, but not with tree) or case concord (e.g., when the man is chopping the
tree, and rall is marked with the case of subject rather than the case of the direct object).
But the combination of linear adjacency and right-left ordering may also be important
cues (as when adjectives proceed nouns and we find tall man tree and not man tall tree).
In fact, in natural languages there frequently is a close relationship between linear
groupings of words and cenceptual operations, such that the linear groupings can be cues
to the conceptual operations, as when the linear relation in tall man, signals conceptual
combination required to produce a concept of a “tall man”.

However, even in languages that depend heavily on word order as a grammatical
device, there can be instances where the grouping of component concepts into complex
concepts is not completely determined by linear ordering. Such parsing ambiguities have
played a major role in research on syntactic parsing. The assumption has been that that
the strategies used in coping with parsing ambiguities should yield insights into the
nature of the parsing processes and their relationships to other processes. A common
example (from Rayner, Carlson & Frazier, 1983) is the ambiguity seen in the segment
The performer sent the flowers... in which sent may be the main verb and the performer
may be the subject. Alternatively, sent may be the verb of a reduced relative clause in the
passive voice, in which case The performer sent the flowers... is synonymous with The
performer who was sent the flowers.... Rayner et al. (1983) presented evidence that
during reading, the former parsing choice is consistently made first. That is, an initial
sequence of NP-V is taken to be a subject and verb. Rayner et al. (1983) argued that
syntactic phrase structure considerations alone control the initial parsing choice and other
factors, such as semantic plausibility, only play a role later, if it becomes necessary to
reparse the initial NP-V differently in order to create a plausible interpretation, or to
exhaustively parse the sentence.

What causes the parser to decide it has made a mistake? Rayner et al. proposed
that there is a separate process going on in parallel (and in isolation from the syntactic
parsing process) that involves assigning thematic roles to noun phrases. Those thematic
roles may turn out to be in conflict with the thematic role assignment required by the
syntactic parse, thus forcing a reanalysis.

A considerable amount of effort has gone into finding evidence that purely
structural parsing preferences of the sort claimed by Rayner, et al. could be overridden by
other factors such as context, the typicality of a noun as an agent or patient, the frequency
of a word’s occurrence in a particular syntactic configuration and so on (Tanenhaus &
Trueswell, 1995). There is some evidence that such factors can override the structural
parsing principles, so that a wrong parse is avoided. Altmann (1997) claims that

The general consensus now is that in fact a whole variety of factors
influence the decisions that have to be made when an ambiguity is found.
The fit with context is one of these factors, but so it seems is the
frequency of occurrence of the different structures associated with the
ambiguous words.

However, Frazier and Clifton (1996) have claimed that the manipulations of such
variables, although perhaps able to eliminate the effects of purely phrase-structural
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factors, have not generally been able to reverse them. If this is so, then certain structural
factors (adjacency and linear order) would appear to influence parsing very powerfully, at
least in languages like English (Frazier and Clifton, 1996 cite similar findings for Italian,
Spanish, German, Dutch and Japanese).

In any case, the processor appears to make parsing choices (decisions regarding
how lexical and grammatical cues are to interact with respect to further processing)
rapidly and automatically under the influence of various factors. In most cases the initial
rapid parsing choices work. When they do not, the processor is usually able to recover
from the resulting glitches, though not without extra processing cost.

Not a lot is known yet about the nature of L2 parsing. Juffs (1998a) investigated
the L2 English processing of parsing ambiguities of the type discussed above in which an
NP-V sequence is ambiguous between a subject-verb parse and a parse in which the V
belongs to a passive relative clause modifying the NP. One particularly interesting feature
of Juffs’ study was the inclusion of postverbal prepositional phrases, as in The birds
killed in the garden.... Juffs reasoned (citing MacDonald, 1994) that for native English
readers the postverbal prepositional phrase would force a passive reading of killed, since
such prepositional phrases (and adverbials generally) cannot intervene between a verb and
direct object in English. In other words, in English, a postverbal adverbial is a highly
reliable cue to the intransitivity of the verb (passive verbs being only a special case of
intransitive verbs). It would be of much interest if it could be determined whether L2
English users eventually acquire parsing strategies such as that involved in using a
postverbal adverbial as a cue to intransitivity, and if so, how readily they acquire them. By
my understanding, Juffs’ findings if anything suggest that the postverbal adverbials did
not help these relatively advanced L2 English users.6

If this is the case, then at least some parsing cues would appear to be rather late-
acquired in L2 English, if in fact they are acquired at all.

1.3.4.2. Morphological cues

We have seen that the mental language processor appears to react rapidly and
blindly to the presence of stretches of sound compatible with specific words, identifying
as many words as it can and activating their meanings (without conscious awareness on
the part of the listener), regardless of any particular word’s relevance to the context. There
is a further question regarding the identification of portions smaller than words, in
particular, roots, stems and affixes. The following chapter deals in detail with grammatical
morphology. Here it is worth noting that the general direction of research on the

6 Juffs’ Figure 6 would appear to represent the sentences where the verb itself is ambiguous
(could be simple past or past participle), and where there is a postverbal adverbial (prepositional phrase).
Apart from the postverbal adverbial, native readers might garden-path at the verb, in which case the
disambiguating region would be around the words were playing in the sentence The boys criticized
during the moming were playing in the park. The fact that native readers show no decrease in reading
speed in that region suggests that they were not garden-pathed. However, all groups of nonnative readers
do slow down in the disambiguating region. It appears to me that this would be the crucial case for
determining whether the nonnative readers make use of a strategy that treats postverbal adverbials as
online cues to the intransitivity of immediately preceding verbs. And it appears that they do not. Juffs
argues from other evidence that his L1 Romance participants have acquired sensitivity to the postverbal
adverbial as a parsing cue. However, his argument crucially includes cases (his Figure 5) where all
nonnative readers perform in a clearly nonnative manner. This makes that particular finding questionable,
in my opinion, as a crucial case for arguing for the presence of a nativelike parsing strategy. Rather
Figure 6 appears to me to straightforwardly indicate that no group of nonnative readers was helped to
avoid the garden path by the presence of the postverbal adverbial, while native readers were helped.
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recognition of words in the sound stream, as discussed above, would seem to logically
entail sub-word processing in some sense. Upon encountering an utterance containing
beating, the word beat, that is, the base-form of the set word-forms to which beating
belongs, will be activated. Unlike the homophonous beet, the conceptual form of beat, will
not subsequently be inhibited. If the processor, in addition to identifying and activating
beat, also identifies the word beating, then further processing will be triggered on the
basis of the fact that the ultimate word is not beat, but beating. In other words, there
would be two processing steps triggered by beating, one caused by the stem portion and
the other caused by the deviation of the word from the stem. This would appear to make
the question of whether beating is parsed into beat plus ing somewhat difficult to pose. In
many cases, however, the realities will be more complicated than this and discussion is
postponed to Chapter 2.

In Chapter 2 we will also review research on the acquisition of grammatical
morphology in second language acquisition, and in Chapters 3 and 4 we will explore in
depth the acquisition of L2 inflectional morphosyntax. To anticipate a bit, we have already
seen hints of what we might expect to find. In connection with speech perception, lexical
access and some parsing strategies, what little evidence we have found appears to
encourage us to expect L2 acquisition to occur, to the extent that it does occur, through
gradual strengthening, rather than through discrete-step hypothesis formation, hypothesis
revision, or the “triggering” of changes in an internal grammar by limited evidence in the
input. It is reasonable to predict similar findings in the domain of inflectional
morphology, given that the cue-to-process relationships are at least as complex as those in
these other domains.

1.4. COMPREHENSION IN SUMMARY

Returning again to the tourist group with whom we began, we now have filled in
more details of what they have that I lack which makes their experience of hearing their
language so profoundly different from my experience of hearing it. Basically, what they
have is a system of internal reactions to elements of phonetic form and further reactions
to the results of earlier reactions. The listeners receive acoustic cues. Their language
processors immediately act on those cues, creating the impression of specific familiar
speech sounds. With little time lag, their processors react to numerous stretches of sound,
recognizing them as contact representations of lexical entries, and immediately activating
the meanings of those lexical entries. Contextually inappropriate lexical choices are then
eliminated, as the selected lexical meanings are integrated into evolving mental models,
with the assistance of grammatical morphemes, prosodic cues and word-order cues. As [
listen to their language, I lack both sensitivity to the cues and the specific processing
reactions that those cues trigger for the native listeners.

This is a rather different picture from the traditional picture that takes for granted
the objective existence of sounds (vowels, consonants, tones, etc.), morphemes, words,
phrases and so on as the building blocks of language and the substance of language
learning. The fact that the Russian examples discussed below are presented in
orthographic form may encourage us to lose the point that learners are working from an
acoustic stream, and mentally creating whatever sense they have of discrete linguistic
units. The basis for successful creation of this sense of linguistic units is in part language
specific, that is, in and of itself includes an important part of what must be learned, along
with deeper aspects of the cue cascade. In Chapter 3 we will want to see whether learners
have acquired sensitivity to inflectional cues, and whether they have acquired the nativelike
associations of those cues with components of comprehension processes. Do inflectional
cues derivable from the sound-stream cause any reactions from the L2 processors? If so,
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does the variety and strength of the reactions they cause change over time; that is, is there
a pattern according to which learners acquire the ability to react to inflectional cues in L2
Russian?

1.5. LANGUAGE PROCESSING AND LANGUAGE LEARNING

The above discussion was aimed at giving some substance to the notion of the
what of second language acquisition. That which is acquired includes sensitivity to cues
and processes triggered by the cues, leading to the formation and evolution of mental
models. (Needless to say, the discussion has been extremely sketchy, omitting whole
areas of language processing and skirting controversies.) That does not address the how
of second language acquisition, but it does simplify the job of answering this additional
question, in an even sketchier manner! In the previous paragraph, I referred to the
association of cues with aspects of comprehension processes. In this section we consider
the possibility that learning consists in the formation of such associations. In the
discussion of mental models, I argued that the ability to construct them exists
independently of the use of linguistic cues to trigger and constrain their construction.
Leamning is possible as long as there are parallel information sources (Klein, 1986), with
one source providing the basis for mental model construction and the other providing the
linguistic cues that need to be learned. In early language learning, the mental models
running in parallel to the speech flow might be based on direct perception of what is
being talked about (here-and-now language). Later, the learner may be able to construct
models that are less dependent on the speech flow, based on a combination of lexical
information and previous experience, as when a child L1 learner hears his or her caregiver
relate events in which s/he personally participated. Later still, 2 combination of lexical
information and inferential processes may provide adequate mental models of text, even
though the learner is not yet able to make use of all of the cues provided within the text.

As long as a conceptual stream is created in parallel with the sound stream, there
is a chance of associating events in the two streams with one another. Suppose it happens
to be the case that often when a dog token is added to a mental model, the sound segment
corresponding to the word dog is also present in working memory.” This would favour
the association of that small, recurring stretch of sound pattern with the concept of ‘dog’
(rooted in the learner’s experience of dogs). Once the association is strong enough, the
sound pattern, which was originally independently found to co-occur with the concept,
will be able to trigger the concept, that is, to cause a dog token to be added to the mental
model.

Such associative learning should take place most easily in the case of concrete
lexical meanings. Concepts of dogs, of whiteness, of cats, of blackness and of the activity
of chasing can presumably be maintained with effort in working memory over some
period of time, while the sound patterns needing to be associated with them can also
presumably be held in an articulatory or (perhaps better) auditory loop (Gupta &
MacWhinney, 1995). This potential time-stability of both the concept and the acoustic
substance could allow an association to form relatively readily. Unlike such lexical
meanings, grammatical “meanings” relate to events involved in the construction of
mental models (and other properties of mental models referred to briefly above). The

7 The notion of working memory assumed here is the one expressed by Kosslyn (1996):
“Working memory includes the information being held in the various short-term memory structures plus
the information that is activated in the various long-term memory structures. In addition it includes the
*control processes’ (including the property lookup subsystems) that activate information in long-term
memory and maintain information in short-term memory.” (p. 324)
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event of merging the dog concept with the whiteness concept, or the cat concept with the
blackness concept, might not have the much potential for extended temporal duration in
working memory, making associative learning of related grammatical cues more difficult
than associative learning of lexical cues. If so, then in order for strong associations to take
hold between formal cues (e.g., word order, agreement marking) and such conceptual
merger events, the learner might need to experience their co-occurrence many more times
than might be necessary for learning lexical meanings. Or consider the “meaning”
associated with the English perfect aspect, as in Annie has met Fred. On the assumption
that the auxiliary has is triggering or constraining comprehension processes, let us
hypothesize that these processes have to do with the facts that 1) the action is not in the
stream of events of an evolving narrative model and 2) there is a need for a heightened
degree of persistence of activation in memory to be assigned to the representation of
Annie’s meeting Fred. That is, perfect aspect is used when the content of the clause is
especially relevant to further inferences, increasing the readiness with which such
inferences would arise. Associative learning in this case would require the repeated co-
occurrence of contexts in which the perfect marking occurs in parallel with an action that
is not in the chain of events constituting the narrative model, and in which the clause so
marked is highly relevant (somewhat in the sense of Sperber and Wilson, 1986) to further
inferential processes. Once formed, this association could subsequently serve to prevent
the addition of a perfect-marked event to a narrative model, and cause a heightened level
of activation (or at least more enduring activation) of the information derived from the
clause. We should not be surprised to find that this association would not be detected
without there being a large amount of language processing ability already in place, after
which point it still might require a considerable amount of experience the association to
become a strong one.

In the case just hypothesized, some properties of mental models (including their
relevance to inferential processes) would need to be categorizable, as would the sound
pattern associated with those properties. This raises the question of which aspects of
mental models and the mental model construction process are categorizable, and hence,
can become lexicalized or grammaticalized in languages. Languages themselves provide
us with the primary evidence in this regard. This will be discussed further in the following
chapter. Briefly, any event of mental model construction that is grammaticalized in a wide
variety of languages must be assumed to reflect a type of step(s) in mental model
construction that is (are) both categorizable and reasonably salient. Take the merger of
actions with the patients of those actions (for example, merging the concept of washing
with the concept of dishes, or with the concept of hands, or the concept of a shirt, or the
concept of a window or of a car). The concepts to be merged are typically flagged
grammatically by case marking, word order, verbal agreement, etc. Besides that, verbs
subcategorized for optional direct objects are often marked by verbal morphology
indicating the intransitivization of grammatically transitive verbs or the transitivization of
intransitive verbs. In fact such markers of valence changes are very widespread cross-
linguistically (Bybee, 1985). Thus it appears that the merger of action and patient (and
related mergers) is a major, salient, readily categorizable step in mental model
construction, and languages will commonly grammaticalize markers of its occurrence. To
personify, we might say that human language processors like to be able to know whether
or not to anticipate merging a patient with the action indicated by a verb.

At the outset of this chapter we contrasted two possible (families of) views of
language acquisition. On the more common view, what is acquired in SLA is a grammar,
that is, a system which provides the language user with information regarding the form of
sentences. The other view takes the elements of linguistic form to be primarily processing
triggers. It was suggested that even if these orientations are not empirically incompatible,
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they nevertheless would tend to influence the approach to specific questions, and
influence the search for relevant data. I would like to illustrate this difference in
orientation briefly by tumning to an oft studied issue in the acquisition of English as a
second language: the placement of adverbs in relation to verbs.

Nonnative English utterances of the form Mary watches often television have
especially attracted attention because they are believed to reflect a parametric difference
between English and other languages (especially French) and are thus believed to provide
a testing ground for hypotheses which frame second language acquisition in terms of
parameter resetting within the Principles and Parameters orientation to syntax (White
1989, 1991a, 1991b, 1996, Trahey and White, 1993). The putative parameter involved has
changed over the years. An early version (White, 1989) involved the parameter of
Adjacency of Case Assignment: English, but not French, requires that the verb and the
direct object to which it assigns abstract case be adjacent. The current version involves the
“strength” of agreement features (strong AGR vs. weak AGR) with the concomitant
presence or absence of overt verb raising. Thus Mary watches often television has the
verb watches in the raised (fronted) position, even though in native English, such verb
movement is covert (not visible) due to the fact that AGR is weak in English. Eubank and
Grace (1998) allow that the setting of the relevant parameter might be learned on the basis
of observed word orders (although they would prefer to find that the acquisition of
English inflection will automatically provide the information on the strength of AGR,
resulting in the correct parameter setting).

In any case, the assumption seems to be that successful learners must acquire
knowledge of English such that they end up with target-like word order (Mary often
watches television). Regardless of the degree of theoretical sophistication, the goal of
learning in such an account would appear to be for the learner to reach a state in which the
verb and adverb are always placed in a nativelike linear ordering relationship, without
apparent concern for the effects of the alternative orderings on comprehension
processes.?

Thus, White and collaborators have studied various strategies (that ultimately
amount to telling learners, “In English, we don’t say Mary watches often television; we
must say Mary often watches television™) in hopes that this information will cause a
modification of the internal grammar such that the offending word order will no longer
appear in the learner’s spoken production.

Taking the alternative perspective, that is, viewing the details of linguistic form as
processing cues, we ask what different comprehension process(es) are triggered by the
alternative word orders. It would appear that in normal native English speech, the
immediate postverbal placement of an adverb provides an extremely reliable cue to verb
valency (see section 1.3.4.1. above), which as we have already noted from a cross-
linguistic perspective, appears to be an important bit of information to human language
processors. (That amounts to saying that the conceptual step of merging an action with a
patient makes a relatively big splash on the conceptual plane.) Therefore, on hearing Mary
watches often... the native English parser is in a position to conclude that there will be no

8 It is important to keep in mind that that the issue is one of the native comprehension
processes, and not the ultimate understanding of such sentences. In terms of the ultimate understanding,
the word order may appear to be irrelevant, while in terms of the mechanisms that lead to that
understanding, nonnative word order should cause a particular processing glitch. Traditional (global)
measures of comprehension, such as comprehension questions, do not provide information regarding the
extent to which the specific mechanisms of comprehension are nativelike or nonnativelike. Yet
nonnative like features of spoken production go wrong at the level of those specific mechanisms, and
typically not at the level of global comprehension success.
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direct object in the sentence and it apparently draws this conclusion. The sentence might
continue ...but participates rarely. If for native speakers, the order Mary watches often
leads the parser to conclude that there will be no direct object, then a sentence such as
Mary watches often television, containing a direct object, will provide the mental language
processor with clashing comprehension cues. What is lacking in the nonnative English
user who produces Mary watches often television need not be abstract knowledge related
to the proper arrangement of words and phrases in English, but rather a particular use of a
word order cue to constrain the parsing process in a particular way. Were the nonnative
speaker to acquire the relevant parsing strategy, we might expect sentences of the
offending variety to gradually disappear from his or her spoken productions, since they
would strongly clash with his or her own parsing strategies.?

It is not at all obvious that relatively brief pedagogical intervention would effect
the development of a parsing strategy. We might doubt that simply teaching learners what
one can and cannot say in English would readily lead to the development of such a
parsing strategy. Rather, the parser might require an enormous volume of experience
before it would learn that a postverbal adverb is a highly reliable cue to the absence of a
subsequent direct object. Thus, viewing the elements of grammar as processing cues not
only points us to an alternative account of the persistence of the nonnative production
patterns, but suggests that in such cases, traditional pedagogical interventions will not
achieve rapid, easy success (as might be expected in particular, if the relevant learning
involved the triggering of a parameter setting by positive and/or negative evidence, or the
movement from a stage i to stage i + / caused by input for which the learner was in a
state of readiness).

1.6. SPEECH PRODUCTION

Viewing SLA as the acquisition of a cue system (consisting of the cues
themselves and the processes triggered by those cues) could not provide a total account of
SLA, since a total account must also include the development of a speech production
system (and yet other systems for reading comprehension and written production). The
challenge for the spoken production system is to produce cues in compliance with the
needs of the interlocutor’s comprehension system. It would seem that the bigger
challenge in language learning would be the acquisition of the system of comprehension
cues. This aspect of learning depends, it was suggested above, on the association of
elements of linguistic form with components of conceptual representations, with steps in
the construction of conceptual representations, and with certain other properties of
conceptual representations (such as their epistemic status). Once some of these cue-
process associations have developed, there will be a learner-internal basis for the
development of a spoken production system. Utterances produced will succeed or fail to
meet the needs of this comprehension system to varying degrees. It is conceivable that a
fairly general learning system, behaving in the broad spirit of a connectionist network
(Rumelhart & McClelland, 1986), could come to produce utterances with the necessary

9 It should be clear that this approach to “ungrammaticality”, i.e., in terms of clashing
comprehension cues, provides an alternative approach to the logical problem of language acquisition.
Processing cues and their associations with specific processes can be acquired on the basis of positive
evidence alone. Once cues have become strong, certain combinations will be strongly incompatible and
certain reliable parsing strategies will fail. It is an interesting exercise to apply this concept of
ungrammaticality (as consisting in cue clashes and parsing failures) to various classic varieties of
ungrammaticality. See Juffs & Harrington, 1995 for evidence that L2 ungrammaticality judgments reflect
parsing problems.
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qualities. The stimulus triggering production would be a conceptual stream of the same
nature as the conceptual streams that are the end-product of comprehension. That is,
comprehension and production would share a common message level, or level of mental
models. Production patterns (or subpatterns) which smoothly click through the leamner’s
own comprehension system could be strengthened, while those that clash with it, for
example, by providing conflicting cues, could be weakened. (The idea of the
comprehension system training the production system in this way was suggested by
Stemberger, 1998.)

On this account, in terms of normal language mechanisms, the production system
could not be more nativelike than the comprehension system. Given that learning must
take place in time, we can imagine the production system at a given point not yet reflecting
the current state of the comprehension system. That is, we might in principle expect that
in comparison with the production system, the comprehension system would always be
either more nativelike than the production system, or at least equally nativelike. To the
extent that L2 utterances reflect features of nativelike form in advance of the
corresponding developments in the comprehension system, this would by definition
involve cognitive strategies other than normal linguistic speech production processes.

The relationship of “errors” in the production system to cue processing in the
comprehension system must be complex. For example, if an L2 English learner produces
I have lived here since three years, a traditional account might hold that the learner has
not yet learned to use the particle for as required by English grammar to produce the
nativelike / have lived here for three years. However, what is missing from the
comprehension system is not necessarily related to the “correct” target [ have lived here
for three years. Rather, the fact that the error goes unnoticed by the learner-speaker
suggests that the particle since is not being processed in a nativelike way in the learner’s
own listening comprehension system. The particle since in native English requires a
particular type of temporal complement. That temporal complement must be conceivable
of as a starting point in time, not a span of time, (as in I have lived here since 1997). The
native English language processor, on encountering since would begin to anticipate such a
complement. That is, the native processor, on encountering I have lived here since three
years... might expect a continuation such as ...ago. This hypothetical L2 user’s
processor appears to lack such an expectation. In the event that the L2 user’s processing
of since were to come to conform to the nativelike pattern of expectations, productions
such as [ have lived here since three years would begin to clash with the expectations of
the learner’s own comprehension system, leading to an abandonment of such productions
in favour of others which do not clash with the production system. At that point, the
competing particle for could begin to win out over since in the production of such
utterances.

In the end, the production system as “trained” by the comprehension system
need not have any resemblance to the comprehension system in its overall form and
organization, other than at the level of mental models. Bock and Levelt state that there is
“reasonable agreement on the broad outline” of steps in the speech production process
(Bock & Levelt, 1994, p. 945). Following Garrett (1982, 1988) they propose four
processing subcomponents which convert messages into spoken output. Following its
initial formulation, the message is next processed at the functional level. At this level
specific words are selected (but not phonologically encoded) and assigned their
grammatical functions such as subject and object (but without being sequentially arranged
and without grammatical morphology). At the subsequent positional level, words are
arranged sequentially and inflectional forms chosen. A final level of phonological
encoding gives utterances their actual spoken form. The comprehension system, as we
have been picturing it, does not precisely mirror this order of processes. Rather, it from
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acoustic form to word identification to positional relationships. In any case, the time
constraints of speech might favour a fast and dumb production system, the learning of
which is controlled by reactions of the comprehension system, but which then takes on a
life of its own. As long as the production system learns to convert messages into forms
that work smoothly for the comprehension system, that is enough.

1.7. THE REDUNDANCY OF THE INTERNAL GRAMMAR NOTION

From the perspective of the processes involved in comprehension and production
then, we might wonder whether there is such a thing as an internal competence grammar
at all. The child confronted with the language in its environment is initially in the position
that I was in when listening to an unknown language at the airport. There is a wall of
sound within which acoustic cues must come to be detected. A cascading cue-process
system must develop in which acoustic cues indirectly trigger and constrain the formation
and evolution of mental models. The child must also develop a production system that
provides the very cues that the comprehension system has learned to process. If the
events of mental model formation that trigger spoken production are the same as those
that occur during comprehension, then those conceptual events can themselves become
the cues that trigger the cascade of processes involved in production. These
comprehension and production mechanisms are what are generally thought of as
performance systems. What purpose would a separate internal competence apparatus
serve?

Traditionally, descriptive grammars were the resuit of applying nonlinguistic
cognitive capacities (no doubt with some dependency on language processing
mechanisms) to the examination and analysis of the output of language production
systems. There is a natural distinction between the observable properties of the products
of some behaviour (such as a beehive, a spider web, or spoken utterances and discourses)
and the internal “instructions” underlying the behaviour itself. Presumably the system
within each honey bee which leads to the steps necessary to construct a hive would not
best be modeled by a description of the geometrical properties of the hive. It is somewhat
puzzling how, in the case of human language, descriptions of the product continue to be
treated as models of the internal apparatus underlying the process.

1.8. CONCLUSION

In this chapter, I have attempted to make the point that viewing SLA as grammar
learning, aimed at acquiring static knowledge of the form of grammatical sentences
(knowledge which also excludes ungrammatical sentences) is only one option available to
SLA researchers.

Another option is to assume that what is acquired are the comprehension and
production processes which make it possible for language users to convert a complex
sound stream into understanding, or a convert a stream of understanding into spoken
articulation. In both comprehension and production, the processes involve cascades of
computations of enormous complexity taking place at dazzling speeds and with seeming
transparency at the level of the language user’s subjective experience. On this view, the
form of language is fundamentally related to comprehension, with formal elements
functioning as cues which trigger and constrain aspects of the comprehension process.

What is to be learned then, is not a set of ready made units such as phonemes,
morphemes, words, or phrase pattems, sitting there like fruit ready to be plucked from the
input and added to the internal knowledge system. What evidence is available, as we
noted, may indicate that the development of consistent detection of acoustic cues, the
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development of a mental lexicon with strong, immediate connections between auditory
contact representations and conceptual representations and the development of strong
parsing expectations are dependent, not on categorial, discrete learning experiences, but
rather involve mental associations which in many cases take hold with difficulty and are
then gradually strengthened over a long period of time.

We have also hinted that the same may be true of the second language acquisition
of grammatical morphology in general and inflectional morphosyntax in particular. Since
inflectional morphosyntax is the domain of the experimental research reported and
discussed in Chapters 3 and 4, it will be helpful to reflect in more detail on the complexity
of the form and functions of morphologically expressed grammatical categories. It is to
this sub-system of grammatical cues that we now turn.
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2. Inflectional Cues

The speech stream thus presents the listener with cues that trigger and constrain
components of the comprehension process, understood as a process of mental model
construction and modification. Language learning is a matter of associating cues with
corresponding processes. Inflectional morphology has a particular place within the larger
cue systemn. In this chapter, we seek a fuller understanding of this particular part of the
overall cue system. This provides the context for the examination of the development of
inflectional processing ability in L2 Russian, the topic of the following two chapters.
Hopefully, this current chapter will aiso help us to appreciate why the development of
inflectional processing mechanisms may not occur rapidly. After some preliminary
remarks, the chapter is divided between a general consideration of the nature of
inflectional morphology, some background on Russian inflection, and a review of major
strands of research on the second language acquisition of inflectional morphology.

2.1. PRELIMINARIES

We begin with a general clarification of the domain of inflectional morphology,
depending mainly on intuitive examples, but also clarifying key terminology, and then
present some basic evidence that encourages us to think of inflectional form as a variety
of processing trigger.

2.1.1. Definitions

In a discussion of inflectional morphology, there are various possible sources of
terminological confusion, especially related to the term word. In traditional terms,
someone might say, “Bake, bakes, baking and baked are different forms of the same
word.” What then is the word that they are forms of? Paradigms such as this are based
around the intuition that something essential unites them. In processing terms, what unites
them is that they all trigger the addition (or continued activation), in one way or another,
of the same basic atomic component of mental models. They are united as instances of
the same lexical cue, on the basis of their commonality in terms of comprehension
processes they trigger. I will follow Matthews (1991) in using the term lexeme to indicate
what it is that unites the forms of a paradigm such as this. Thus we can say, “Bake,
bakes, baking and baked are different forms of the same lexeme.” (Note that this is not
the usage of the term lexeme found in some of Levelt's writings, e.g., Levelt, Roelofs &
Meyer, 1999, where, following Kempen and Hoenkamp, 1987, the term is used in
reference to a word’s phonological properties as distinct from the semantic and
grammatical properties which Levelt refers to as the lemma of the word.)

The term word is also used at times for the individual members of a paradigm:
“The word bakes is a third person singular present habitual verb”. For this sense of the
term word, I will again follow Matthews (1991) in using the term word-form. We now
can say, “The word-forms bake, bakes, baking and baked are forms of the same
lexeme”.

Following another fairly natural turn of phrase, someone might also say, “Baked
is a form of the verb bake” (or “to bake”). This could be taken as equating the lexeme
with one of the word-forms. Alternatively, it could be understood that one of the specific
word-forms is most naturally taken as “the name of the word”, or more precisely the
name of the lexeme, i.e., the basic form of the word. This form of a given lexeme, which I
will henceforth call the base-form, has various properties. Giinther (1988) lists the
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following: (1) It is the form that is given when the word is supplied by a native speaker
independently of any syntactic context (as in a word list). (2) It is the form most
commonly substituted for other forms in agrammatic aphasic speech production (citing
the case of German). (3) It is the form acquired first by children. There is also
experimental evidence, at least in the case of nouns, for the privileged place of the base-
form in lexical access (Giinther, 1988; Lukatela, et al., 1978; Lukatela, Gligorijevi¢, Kosti¢
& Turvey, 1980; Feldman & Fowler, 1987).

There is potential ambiguity, once again, in the use of the term base-form, in that
this term is also used by some authors in reference to the stem to which inflectional
affixes are added. In English, these two senses of base-form happen to coincide (that is,
the bare-stem form is also the base-form in the sense just discussed). In Russian,
however, this is not always the case. For first declension nouns, the base-form is the
unsuffixed form, as with mal’chik, ‘boy’. In such a case, adding the suffix —a to the stem
produces a non-base form, the genitive singular, mal’chika, ‘of the boy’. However with
second declension nouns, the base-form, that is, the nominative plural, already has a
suffix, -a, as in kniga, ‘book’. The corresponding stem with no suffix is also a word form
in this case, but rather than being the nominative (and hence the base-form), the bare stem
form is the genitive plural, as in knig, ‘of the books’. The base-form is also the unmarked
form, in the sense to be discussed.!0

These definitions of lexeme, word-form and base-form will prove helpful in
avoiding confusion in many contexts. In other contexts where nothing is at stake, the
vaguer term word will continue to be used.

We will briefly postpone the characterizations of inflectional cues as such, until
we have discussed evidence that inflectional cues do in fact trigger extra processing over
and above that triggered by the lexemes to which they are bound.

2.1.2. Inflection triggers processing.

In this section, we will see some basic evidence that in normal language
processing, grammatical morphology in general, and inflectional morphology in
particular, play a vigorous, lively role in languages. This understanding ought to affect the
way grammatical morphology is viewed in connection with SLA. For example, if native
speakers of English say, She likes me, instead of *She like me, merely because that
reflects a formal requirement of English for a redundant and rather useless bit of formal
substance, then the L2 English learner’s problem boils down to getting the right forms in
the right places. On the other hand, if the —s of likes (or alternatively, the fact that the form
is likes and not like, liked, or liking) triggers a flurry of processing events, that puts the L2
learner’s situation in a different light.

Within the broader category of grammatical morphemes, inflectional cues differ
from function words in that they are tightly fused with lexical cues into fundamental
processing units—phonological words (yet another sense of the word word). This can be
seen as a useful tactic. If the lexical cue provides a building block for mental model
construction and the grammatical cues tell the processor what to do with that building
block, then providing both in this unambiguously fused manner makes some sense. But it
means that an inflected word must trigger two kinds of processes almost simultaneously:
the addition of a conceptual atom and the deployment of that atom within a larger

10 The question of the base-form for verbs is more complicated, involving, [ will suggest, the
notion of local markedness (Tiersma, 1982).
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conceptual molecule (related to the clause or sentence containing it) or macromolecule
(related to the discourse containing it).

To be concrete, consider the Russian word sobaku, the accusative form of the
lexeme for ‘dog’. The lexical cue (the presence of a word-form belonging to a particular
lexeme) instructs the language processor to reactivate a dog token in the discourse model,
or if none is available, to add one. The dog token is a conceptual atom. The accusative
form (the ending —u, or alternatively, the fact that the word-form is sobaku and not the
base-form sobaka) further instructs the processor that the dog is to be merged with the
action expressed by a verb, thus leading to the formation of a conceptual molecule
specific to the particular action, the form that that action takes when dogs undergo. The
liveliness of this inflectional marking as a processing trigger is made apparent by
contrasting normal listeners with listeners for whom this inflectional cue has ceased to
function. The Russian Neurolinguist A.R. Luria (1946, cited by Alpatov, 1997) presented
the following sentence to aphasic patients:

(1) Sobak-u oblaja-l-a loshad’
Dog-accusative bark.at-past-feminine horse:direct.case
A horse barked at a dog.

The noun loshad’, ‘horse’, belonging to the third declension, does not distinguish
nominative case and accusative case (hence the designation direct case). The verb
oblajala, ‘barked.at:past:feminine’ indicates by its gender agreement that the subject is
feminine, but both sobaku, ‘dog:accusative’ and loshad’, ‘horse:direct.case’ are feminine.
The verb oblajala has a selectional restriction requiring that its subject be a dog (as
suggested by the English translation barked). On the other hand, it requires two
arguments: an actor and an undergoer. The word sobaku, ‘dog:accusative’, by virtue of its
case marking, must refer to the undergoer, while the other argument, loshad’,
‘horse:direct.case’, in and of itself, is compatible with either an actor or undergoer role
(depending in part on the particular verb). The lexical cues would thus lead us to expect a
mental model in which a dog barks at a horse. On the other hand, the grammatical cues
require a mental model with a horse barking at a dog. This sentence therefore elicits
laughter from audiences of healthy native Russian listeners. Some of Luria’s patients
understood this sentence as unproblematically meaning that a dog was barking at a horse.
For such patients, the case-marking of sobaku, ‘dog:accusative’, was inert. Their ability
to understand the sentence as a whole suggests that adequate phonetic processing
occurred. That is, there is no reason to believe they did not hear the case ending. However,
for them it was as though the case-marking were not there. This inflectional cue did not
trigger any further processing beyond the processing triggered by the lexical cue.
Experimental evidence that inflectional form triggers mental processing above and
beyond that triggered by the lexical content of the inflected word is provided by Thomson
and Zawayedeh (1996). Participants in their experiment performed lexical decisions to
visually presented words while listening to auditorily presented sentences. The lexical
decision targets were semantically unrelated to the sentences. The sentences were either
past progressive in form, such as Just before dawn the soldiers were nervously guarding
the entrance to the palace, or they contained a sequence of three narrative events, as in
The doctor delivered the baby, paddled its behind and listened to it holler. The lexical
decision target appeared on a computer screen at a point in time near the end of the
sentence. The targets were either non-words, uninflected verbs, or verbs inflected with
either —ed or —s. The key finding was that uninflected verbs were insensitive to the type of
sentence being processed auditorily. That is, the verb kick would be responded to as
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quickly against the background of a three-event sentence as it would against the
background of a past progressive sentence. In the case of inflected verbs (e.g., kicked),
there was a significant delay in responses in the context of the three-event sentences in
comparison with the past progressive sentences. These results were consistent with a view
according to which the uninflected verb forms were responded to independently of the
sentences being processed, the uninflected form simply being treated as the “name” of a
word (Giinther, 1988). By contrast, inflected verbs could not be treated simply as words
unrelated to context. Rather, it was argued, the inflection forced a brief effort to integrate
the meaning of the verb into the mental model. In the context of the experimental task,
there was a sense in which the base-forms remained inert to the discourse processing,
while the inflected forms were unpreventably alive and active.

The first line of Lewis Carroll’s poem Jabberwocky illustrates the power of
grammatical morphemes generally to give life to utterances, even in the absence of lexical
meanings: Twas brillig and the slithy toves did gire and gimble in the wabe. An
analogous sentence in Russian is attributed to L. V. Sherba (Gorelov & Sedov, 1997):

(2) Glok-aja kuzdr-a shtek-o budla-nu-l-a bokr-a i kudr’achi-t bokr’-onk-a
English gloss: A glok-y kuzdor shtek-ly budl-ed a bokor and is kudhr’ach-
ing the bokor-ling.

(English articles, affixes, etc. are intended to give English readers something a
feel for the Russian sentence, although English lacks the Russian case, gender,
etc. and Russian lacks the English articles, etc.)

It is reported that Russian grammatical morphemes have such power to organize a mental
scene from the nonce stems that some small children will attempt to draw a picture
depicting the meaning of a text which, like the above example, contains no genuine lexical
items but is organized around grammatical morphemes (Gorelov & Sedov, 1997, p. 47).
As the first line of Jabberwocky should impress English readers, so this Russian example
should impress Russian readers that grammatical morphemes and other closed-class
elements are an extremely powerful force in language processing.

2.2. FUNCTIONS AND FORMS OF INFLECTIONAL CUES

We begin with a general consideration of the nature of inflectional cues, surveying
their range of functions and considering their formal nature.

2.2.1. The nature of grammatical meanings

In this section, we are concerned with the range of functions of grammatical
morphemes observed cross-linguistically. Are those functions consistent with the idea of
grammatical morphemes as processing cues that work together with lexical cues in the
way discussed above? We also consider a special property of grammatical morphemes:
the frequent presence of multiple functions. This multifunctionality presumably raises
challenges for acquisition.

2.2.1.1.  Crosslinguistic survey

To view inflectional markers, or grammatical morphemes in general, as processing
cues is to treat them as two-part entities: a formal cue and an associated process (or set of
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processes) triggered or constrained by the cue. We noted above that a cross-linguistic
survey of morphological grammatical cues could be thought of as a survey of the types of
processes involved in the construction of mental models out of the concepts triggered by
lexical cues.

Bybee et al. (1994) sought to catalogue examples of grammatical meanings found
in a carefully selected sample of seventy-five languages taken to be representative, areally
and genetically, of the world’s languages. The authors concerned themselves only with
verb-related closed-class elements. Closed-class morphemes were thus included in the
database if they had a fixed positional relationship to verbs.!!

Labeling the grammatical meanings found in the languages of the sample required
358 “meaning labels”. That might give the impression of a huge range of grammatical
meanings. In fact the frequently recurring meaning labels can generally be grouped into
those related to tense and aspect, those related to modality (including evidentiality),
those which relate verbs to their arguments in various ways, those related to
illocutionary force and those which relate clauses to other clauses in various ways.

A number of the meaning labels which occurred only once were spatial-
locational-directional in nature (e.g., east, center of the lagoon). A few appear to have
manner adverbial meanings (e.g., clandestine, gently) and others are harder to classify but
correspond to small classes of free forms in other languages, such as quantifiers (e.g.,
some, many). Most of these less common meanings would not be considered inflectional
and perhaps do not even fall into the category of grammatical meanings. Rather,
“particles” and *“‘adverbs” of various sorts happened to meet the criterion of belonging
to small closed classes and being positionally fixed in relationship to verbs.

Although the GRAMCATS survey involved only verb-related grammatical
morphemes, some of these same categories we can expect to find frequently associated
with nouns and their satellites. For example, markers of number (singular, plural, etc.) are
widespread in association with both verbs and nouns (pointing the conceptual salience of
the difference between singular mental model tokens and tokens for collectivities).
Anderson (1985) lists the following as common inflectional categories of nouns: number,
gender, inflectional class, definiteness and diminution (as “inherent” categories) and case
(direct and oblique) and possession (as relational categories). Stump’s (1998) list is
similar. Inflection of noun satellites (e.g. adjectives, demonstratives) tends to involve
agreement with nouns (in either inherent features such as gender or relational features
such as case).

2.2.1.2.  Functions of case inflection and tense/aspect

[t turns out then that the varieties of frequent grammatical meanings (that s,
functions of grammatical morphology) boil down to a small number. Do they always
appear to relate to components of mental model construction and modification as
proposed above? In this regard we might look for at least two types of cues: those related
to the building of individual “frames” in the evolving “mental movie” and those related
to the changes going on from frame to frame (and connecting the various parts of the
movie as a whole). Inflectional morphology which relates verbs to their arguments (e.g.,
case and verbal agreement) falls into the first category (more on this below). Tense-aspect
morphology falls into the second category. These are the primary two functions of
inflection that are involved in the categories explored in the experiments reported and
discussed in the following two chapters. The basic functions of case marking (and verbal

1 T would like to thank Joan Bybee for supplying me with the full list of meaning labels and
their overall frequencies of occurrence within the GRAMCATS database.
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person agreement) are not particularly controversial and will be discussed only briefly.
The issues related to tense-aspect marking are relatively more complex and, given the
place of tense-aspect marking in the experiments reported and discussed in the following
two chapters, it will be worth taking a little more space to spell out certain assumptions
which will, it is hoped, help to account for the prolonged time-frame of the acquisition of
the formal expression of these categories in L2 Russian.

2.2.1.2.1. Case inflection

For both case morphology and verbal agreement, one obvious function is to relate
verbs to their arguments. In looking at isolated sentences, marking of nominative and
accusative case, for example, may appear to simply tell the listener who performed the
action on whom/what. However, in connected text, the picture is more complicated. Givén
(1983) suggests that we “must consider the case-marking of subjects and direct objects
in general ... as part of the grammar of topic continuity” (p. 38). Givén (1984), like
many others, makes an important distinction between referential semantic roles (agent,
patient, experiencer, instrument, location, etc.) and what he calls pragmatic roles (primary
topic, secondary topic), that is roles that have to do with the relationship of the referent to
the focal center of the mental model. [ will generally speak of the latter as discourse roles
rather than pragmatic roles, although it should be understood that even single utterance
discourses have a focal center. That is, while some discourse functions may only come
into play when multisentence texts are being processed, these discourse roles of noun
phrases appear to be always involved in sentence processing. The grammatical functions
of subject and to a lesser degree, direct object, involve an intersection between discourse
roles and semantic roles. Thus nominative marking may have a primary function of
indicating that a participant is the primary focal participant. Only in combination with
other cues (verbal valence, voice, etc.) may it indicate the semantic role of the subject
(agent, experiencer, etc.). It is conceivable that one of these two functions of case marking
would be acquired before the other. In Chapters 3 and 4 the issue of whether the
discourse functions of case are acquired before the semantic role-marking functions will
be discussed.

2.2.1.2.2. Tense-aspect inflection

From an analytical perspective it is probably most popular to relate tense and
aspect to time, tense having to do with the “location” of events along the temporal
dimension and aspect having to do with other temporal aspects of events , such as their
beginnings, ends, whether they occur over a period of time or momentaneously, whether
they occur repeatedly over time, etc. (Comrie, 1976, 1985, Dahl, 1985). For someone
approaching language as an observer puzzling over the question of the meaning of tense
or aspect markers, it often seems natural to conclude that a past tense marker is there to
convey to the listener the information that the action referred to by the verb occurred prior
to the time of speaking. However, from the standpoint of the role of tense-aspect markers
in comprehension processes, one would have to wonder why such temporal relations
would come to be obligatorily expressed in every finite clause. Languages do have lexical
items with temporal meanings. Languages have temporal orienters such as one time, the
other day, while on my way home from work, etc. It is common in the languages of the
world to employ such devices to situate reports of displaced experience somewhere in
time at the beginning of a narrative. For tense and aspect to warrant obligatory expression
in a large portion of the world’s languages, we should expect them to have a function that
is more valuable in sentence-by-sentence processing than merely providing constant
reminders that an event or activity took place prior to the time of the speech act.
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One arguably more useful function of tense and aspect that has been proposed is
the function of indicating when narrated events are supposed to move the narrative model
forward to a new point versus when the activities referred to are to be taken as “staging”
for other events, or to be taken as general facts about characters and so on.

More generally, a speaker may be narrating events not experienced by a listener,
or describing events being observed by the listener, or expressing personal intentions,
requesting actions on the part of the listener and so forth. For each of these language
functions, the temporal details of pastness, presentness and futurehood seem to follow
almost incidentally, hardly meriting ubiquitous obligatory verbalization.

The emphasis on tense-aspect as marking foreground (events that move the
narrative forward a step) and background (activities and states that set the stage for
foreground events) is especially due to Hopper (1979, 1982; Hopper & Thompson, 1980
in relation to Russian, see Chvany, 1985). Although there is considerable evidence that
early uses of aspect marking in both L1 acquisition and L2 acquisition are closely tied to
the “aspectual semantics” of particular verbs (see the section below on SLA tense and
aspect), once narrative ability is acquired, aspectual distinctions no longer relate in an
absolute manner to the nature of the real-world event or activity reported, but rather to the
role of that event or activity in the development of the discourse model. Thus John struck
the match and John was striking the match can be used to describe the same state of
affairs. It is common to say that the imperfective or progressive version, John was
striking the match designates a process without its endpoints, while the perfective (simple
past) version John struck the match includes the endpoints. In fact, the imperfective
variant is not conceptually incompatible with the inclusion of the endpoints. However,
these two sentences do have different impacts on the mental model that follows their
comprehension.

The impact of English imperfective (progressive) form and perfective (simple
past) form on evolving mental models has been investigated experimentally by Morrow
(1985, 1990). After hearing sentences of the form John walked through the kitchen into
the bedroom, particularly if such sentences were presented in the context of a developing
narrative, listeners indicated that in their model of the situation, John was located in the
bedroom following the conclusion of the sentence. On the other hand, after the
conclusion of a sentence of the form John was walking through the kitchen into the
bedroom, the mental model of the situation would have John located in the kitchen. The
only difference in the two cases is the verbal aspect, but the effect is for listeners to
construct different mental models with the protagonist in different locations. Perfective
forms lead to particular modifications of the text model, as seen in Chapter I, when a
Russian reference to opening a car, marked for perfective aspect, led to a mental model in
which the car’s door was standing open, a state of affairs which subsequently clashed
with the further instruction to open the car door.

From the present perspective then, rather than conveying information regarding
when states of affairs obtain, tense-aspect marking is triggering or constraining
modifications to mental models of discourses. Perfective marking, for example,
increments the model to a scene further in the development of the model than the scene
that would follow a parallel imperfective-marked description of the same event or activity.
Each type of aspectual marking can be viewed as an instruction to perform a particular
comprehension operation. If perfective marking increments the model to a new situation,
progressive marking sets a stage for further events, while habitual marking adds the
information to the file of information associated with the character (e.g., John walks
through the kitchen into the bedroom after the evening news every night.).

It appears then that tense-aspect morphology and morphology which relates verbs
(and adjectives) to their arguments fit naturally into the picture of grammatical
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morphemes as cues with trigger and constrain the construction and modification of
mental models or the progression of developing models.

2.2.1.3.  Diachrony and inflectional cues

A major purpose of this chapter is to emphasize the powerful role of grammatical
morphology in language processing and thus to resist any temptation in SLA studies to
view grammatical morphemes a mere formal requirement, a matter of putting the right
pieces in the right places during spoken production. Far from being unsystematic
redundancies resulting from accidents of historical development, grammatical morphemes
are the result of a powerful tendency of languages (Bybee, Perkins and Pagliuca, 1994;
Hopper & Traugott, 1993; Heine, Claudi & Hiinnemeyer, 1991) which is best understood
against the backdrop of their processing role and the associative nature of form-function
learning discussed in the previous chapter.

In the evolution of a form from lexical to grammatical status, there is an increase
in the frequency of the form involved (Bybee, et al., 1994). If forms are tied to functions,
then in order for a form to be frequent, the processing events that the form triggers or
constrains must be equally frequent. The gradual diachronic shift in the function of a
form ought to reflect a shift from triggering or constraining relatively infrequent aspects
of comprehension processes to triggering or constraining relatively frequent aspects of
comprehension processes. For example, lexical items meaning ‘finish’ or ‘complete’
often develop into grammatical markers of completive aspect (‘to do something
thoroughly and completely’, Bybee et al., 1994, p. 57) which in turn develop into markers
of perfective aspect (marking events in narratives) or simple past tense. We can see here a
movement from a component occasionally present in conceptual representations (i.e.,
explicit representation of the completion of an activity as a separate step) to a component
more frequently present in conceptual representations (that someone carried out an
activity in its entirety) to a component that is extremely common in conceptual
representations (that an event occurred). In other words, the extremely frequent
conceptual property of eventhood (i.e., the effect of moving a narrative forward a step) is
ultimately able to preempt the form that was originally associated with the infrequent
inclusion of the completion of some activity being a separate step in the narrative.

A comparable development is probably behind the function of Russian verbal
prefixes (diachronically deriving from ordinary prepositions) as markers of perfective
aspect. A verb which designates an ongoing activity without natural endpoints (atelic,
Brecht, 1985) can be modified by a one of many prefixes. For example, a prefix can add a
notion like “inception, conclusion, intensification, a limited period of its duration, or the
like” (Brecht, 1985, p. 15). Thus the generally atelic transitive verb kurit’, ‘smoke
(cigarette, etc.)’ can be modified by prefixed vy-, in which case it carries the idea of
finishing smoking. The prefix za-, adds the idea of starting smoking. The prefix na-, adds
the idea of smoking to satiation. Other prefixes are less obviously aspectual in their
semantics. For example, the addition of pere- to a verb can give the notion of overdoing
the action, or redoing the action. The fact is that all such prefixes (whether sub-lexical or
lexical) have the effect of creating verbs that describes events that moves the discourse to
a next stage. The relationship of prefix to event status became so strong that a prefix must
now be added to most unprefixed verb stems simply for the sake of marking eventhood
(i.e., marking perfective aspect). The prefix used differs from verb to verb. The general
formal category prefix at some point in time came to be the marker of perfective aspect for
most verbs. That is, prefixes on the formal level and eventhood on the conceptual level
came to be associated due to their frequent co-occurrence. Note that the properties of
conceptual representations which can gain grammatical expression must exist on the
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conceptual plane in order for those expressions to develop. The diachronic mechanism of
grammaticalization, on this account, would appear to be essentially the same as the
associative mechanism of learning proposed in Chapter .

2.2.1.4.  Multifunctionality of grammatical markings

It was suggested above that both case morphology and tense-aspect morphology
appear to have functions at the level of the construction of single scenes in mental models
and at the level of sequencing the single scenes into evolving discourse models, that is,
managing their evolution and relating later parts to earlier parts. The multifunctionality of
grammatical morphemes is more far-reaching than this. For one thing, there is a strong
tendency for groups of grammatical meanings to be signaled by single inflectional
formatives (cumulative exponence—Matthews, 1991). This reflects the fact that particular
combinations of grammatical meanings occur together very frequently, making them
liable to merger. In our terms, processing operations of the sorts signaled by such
inflectional forms also co-occur frequently in specific clusters. For example, having a
collectivity (plural) in the role of recipient (dative) is a frequent enough and distinctive
enough property of events to make possible the diachronic development of a single
marker of dative-plural nouns, as in the case of Russian nouns in —am (mal’chik-am,
‘person-dative:plural’).

Another sense in which inflections can be multifunctional is pointed out by
Friederici, Wessels, Emmorey and Bellugi (1992), who found that German agrammatic
patients were sensitive to inflectional forms as they functioned to mark grammatical
categories, but not sensitive to the same forms in their roles as markers of person and
number. The study involved two experiments, in both of which the task was word-
monitoring. The target word would occur either after a properly inflected word-form or
after an improperly inflected one. Healthy control participants showed a slowed response
time when the target word occurred after an improperly inflected verb. In the first
experiment, improper inflections altered the grammatical category of the inflected word,
either from noun to verb or from verb to noun. This was possible because of the existence
in German of noun-verb pairs with a common stem. For example, in place of ein tanz, ‘a
dance’, a past tense suffix might be attached to the stem, yielding *ein tanzte, ‘a danced’.
It turned out that the agrammatic participants in the first experiment were as sensitive to
such errors as were the healthy participants.

In Friederici et al.’s second experiment, the improper inflections did not alter the
grammatical category of the inflected word. An example is *er tanztest, ‘he danced’,
where the verb tanztest has the second person singular ending but the pronoun subject is
third person singular. In this experiment, the agrammatic participants showed no effect of
the ungrammatical forms. This is reminiscent of Luria’s Russian patients discussed
earlier for whom case endings appeared to be inert, that is, appeared not to function as
processing triggers. However, taking Friederici et al.’s two experiments together, it
appears that for those German agrammatics the inflections are not entirely inert. They are
apparently active as cues to the grammatical category of the inflected word (noun or verb),
but not as cues to the person value of the subject (second or third), having become largely
inert in relation to the latter function.!2 We can think of such an inflection as
“containing” two instructions (perhaps among others). One instruction relates to
employing words as nouns and verbs and the other constrains the merger of a verb-
related concept with an argument concept. The damaged processor is able to carry out the

12 In processing terms, lexical categories may not be theoretical primitives. Being a noun or
verb might be reducible to being a trigger of certain types of processes in mental model construction.
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first instruction, but not the second. The inability of a listener to make use of the
agreement cue does not mean that s/he will be unable to identify the subject of the
sentence, since other cues may still be active (e.g., the subject pronoun).

This probably does not exhaust the functions served by the inflectional forms
examined by Friederici et al. For example, inflectional endings (or prefixes) could have a
demarcative function (helping the processor to find word boundaries), or play other roles
in word recognition.

It may be, then, that there is no such thing as a grammatical morpheme with a
single processing function. The types of multifunctionality discussed so far involve
simultaneous (and hence compatible) functions of grammatical morphemes. From the
learner’s standpoint, simultaneous, compatible functions of grammatical morphemes
might cause less difficulty than situations where multiple functions of a form are
incompatible (that is, cannot be simultaneously present). One of these is straightforward
inflectional homonymy. For example, the English ending —s, may be an agreement marker
or a plural suffix (John likes eggs), a possessive marker (John’s eggs), and may also be a
reduced form of auxiliary has, or of auxiliary or copular is (John's here; John's been
here).

Besides such inflectional homonymy, there is what might better be labeled
inflectional polysemy. Traditionally, this is described in terms of a single inflectional
category having a variety of uses. For example, the verbal —s suffix in English (third
person agreement) is commonly used to express habitual aspect (My mother bowls on
Thursday evenings) and permanent states or properties (My mother likes to bowl). It is
also used for foreground events, use traditionally referred to as the historical present (I
was standing in line when this guy reaches out and shoves me) and in narrating movie
plots (heard frequently, for example, in film reviews on television).

Both inflectional homonymy and inflectional polysemy are well represented in
Russian and may affect the rate of acquisition. This will be discussed further below.

2.2.2. The formal expression of inflectional cues

The acquisition of inflection involves the association of the formal inflectional
cues with the processes they trigger. We have seen that a single inflectional cue may
trigger different processes on different occasions, or on a single occasion, a single
inflectional cue may trigger several compatible processes. A question that has not been
adequately addressed yet is that of the form that “a single inflectional cue” might take.
The short answer is that an inflectional cue formally consists in the modulation of word
form. That is, to process an inflected word, the listener must exploit the word’s basic
lexical meaning (i.e., add a component or property to a mental model) and also execute
other processes (thereby building the lexical meaning into a complete model and moving
an evolving model forward). The processes triggered by a word-form above and beyond
the lexical process are triggered by the fact that the word has the particular form it has and
not some other form that it might have had. However, to say that an inflectional cue
involves a difference in word form leaves much still needing to be said. What exactly are
the elements of word-form differentiation? Inflectional form gives rise to its own levels of
complexity, and to what may appear to be autonomous linguistic categories that are
independent of the level of phonetic form and the level of conceptual form.

2.2.2.1.  Bound forms vs. function words

Allowing that an inflectional form can have muitiple functions, it might appear
desirable that that inflectional form itself have a uniform expression, consisting in a

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Inflectional Cues 43

continuous stretch of sound, such as a perceptually salient prefix or suffix. This would
mean that in terms of complexity of formal expression, bound grammatical morphemes
would be processed in a manner similar to many function words, which are also
constituted by recurrent, continuous stretches of sound. This would appear to be true of
some bound morphology in some languages. In a polysynthetic language such as
Blackfoot, many sub-word units are reminiscent of function words. Consider (3):

(3) Kit-ak-omat-oxkott-oxkana-iksist-anist-aax-i’t-aki-atts-ootsp-oaawa
you-will-begin-able-all-equal-manner-good-feel-cause-relator-you:plural
An effort will be made to satisfy everyone equally.

[t seems unlikely that such words could be understood in any way other than by many
relevant stretches of sound being reacted to as processing triggers. The challenge of
processing such polysynthetic words could be simplified if many reasonably frequent
combinations of two or more morphemes are stored as units in the mental lexicon.
However, it seems unlikely that the processing of such a word such as (3), which takes
approximately four seconds to utter at a normal speech rate, would be postponed until all
twenty-one syllables have been perceived by the listener. Thus, in principle, bound
grammatical morphemes, including those expressing classical grammatical meanings,
could be realized by sub-word sound stretches which stand in a one-to-one relationship, if
not with single processing functions, at least with sets of simultaneously triggered
processing functions. It is reasonable to think that in agglutinative languages (defined
loosely as languages in which there are more nearly one-to-one form-function
relationships for inflectional affixes) affixes could be processed like function words. In
that case, the statement of the form of inflectional cues would be relatively
straightforward. Identifying an inflectional cue would be in principle similar to identifying
a word.

2.2.2.2.  More complex cues: beyond simple concatenation

In many cases the formal expression of inflectional cues is considerably more
complicated than this, and it becomes difficult to think of bound morphemes as the word
internal analogue of uninflected function words. In addition to cumulative exponence of
inflectional categories (discussed above), inflectional expression can involve what
Matthews (1991) calls extended exponence. The marker of perfect aspect in English, for
example, is divided between two nonadjacent locations (boldface):  have taken it.!3

In general, the modulation of word form for grammatical purposes can take a
variety of forms besides the simple concatenation of stems and affixes (Hockett 1947,
1954; Nida 1948, 1949; Matthews, 1991; McCarthy, 1981; Anderson, 1992). These
include infixes, circumfixes, zero morphs, reduplication, reductions, vowel alternations,
consonant alternations, stress changes, tone alterations and/or suppletion, with many of
these possibly participating in distributed exponence or cumulative exponence. In

13 Note that have here also illustrates cumulative exponence, since besides contributing to
marking perfect aspect, it also differs from has and had along other inflectional parameters. Besides that,
the word-form have has another use as a possessive verb. Thus the expression of perfect aspect in
English, besides being conceptually complex, as discussed earlier, is also formally complex. There is an
entangled in a many-to-many form-function relationship which involves extended, discontinuous
exponence. From such considerations, no doubt among others, we might plausibly predict that learners
of English would require considerable experience with the language in order to develop the form-function
associations that constitute the English perfect aspect system.
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American Structuralist linguistics (e.g., Bloomfield, 1933), inflectional affixes were
treated as lexical entries, concatenated to stems to form words, just as words are
concatenated to other words to form phrases. Today a few morphologists (e.g., Lieber,
1992) treat inflectional affixes as straightforward lexical entries that are joined to stems
by syntactic concatenation. It is perhaps more common to treat inflection as consisting in
processes of word modification (e.g. Anderson, 1992; Beard 1995), or to locate the
various word-forms of a lexeme in the lexicon, organized around a base-form (Bybee,
1985; Giinther, 1988; and from a psycholinguistic perspective, Lukatela et al., 1980;
Jerema & Kehayia, 1992).

2.2.2.3. More complex cues: forms-in-relation-to-other-forms

A strong case can be made that at least in the case of Russian, the inflectional
values expressed by a particular word-form can only be understood in relation to other
forms of the same lexeme. In many cases, this would appear to require that at least one
already inflected form, the base-form, be stored in the mental lexicon. Zakharova (1973
[1958]) claims that in connection with learning L1 Russian,

Experiments show that in order to produce forms correctly, it is important
for a child to assimilate the structure of the word [noun] in the nominative.
(Zakharova, 1973 [1958], p. 283)

Even for English, a weak case can be made for considering an inflectional cue to
be not the mere presence of a word ending, but the presence of that ending in contrast
with its absence in the base-form. Consider the inflected word paws (as a plural noun).
What indicates that it is plural? We cannot simply say that the final —s indicates that the
noun is plural, since the word pause ends in essentially the same sound (at least the sets
of possible pronunciations of paws and pause probably intersect). Therefore, we might
need to say as a minimum that an inflectional modification serves as a processing cue
(has a “‘meaning”) by virtue of the relationship of the inflected word to other forms of
the same lexeme. That is, -s counts as an instruction to activate a collectivity token in the
mental model in the case of paws, because there is a singular form paw. In understanding
paws, in some sense there must always be implicit reference to the form paw.

This may appear trivial in the case of English plural inflection. In the case of
Russian nominal inflection this lexical-relational nature of inflectional forms is more
striking. The ending —u, for example, can be a marker of the inflectional categories
accusative, dative, instrumental, locative and partitive, depending on the base-form.
Generalizations regarding when —« marks which category can only ultimately be stated in
relational terms: -u marks the accusative category if the lexeme has a word-form in —a as
the representative of the nominative category; -u signals the dative category if the lexeme
has a word form in —@ signaling the nominative category; etc. In fact, the lexical-relational
statements might need to be more complicated, at times taking into account more than one
other word-form in the paradigm of a lexeme. From the standpoint of lexical access
during comprehension, we saw evidence in Chapter 1 that in hearing a word-form such as
mal'chik-u, “boy-dative”, the base-form mal’chik, “boy-nominative”, might be activated
as part of the cohort activation process, since mal’chik is the initial portion of mal’chika.
On the same basis, during the processing of zhenshchin-y, ‘woman-accusative’, the base-
form zhenshchin-a ‘woman: nominative’ and other word-forms in the same paradigm,
might also be activated. That is, the relating of a particular inflected form to other
members of its paradigm might happen readily during native language processing.
Nevertheless, the lexical-relational nature of inflectional forms complicates our
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characterization of the formal expression of inflectional cues and affects our
understanding of what is being acquired if or when L2 inflection is being acquired.

2.2.2.4.  The emergence of “autonomous’” morphological form

There is another, perhaps more far-reaching, sense in which inflectional form can
only be understood in relational terms. Consider again the morphology of perfect aspect
in English. In the phrase, has eaten, the perfect aspect is marked by the auxiliary has and
the suffix —en. The first part of this discontinuous marker, has, employs not a single
particle, but of a whole paradigm, which is, in fact, identical to the paradigm of the lexeme
have, a verb expressing the meaning of possession. It is as though that paradigm is
picked up, lock, stock and barrel and redeployed as a cue to perfect aspect (a phenomenon
sometimes dealt with in morphological theory by rules of referral; see Zwicky, 1985 and
Stump, 1993). It may be less obvious, but the same sort of lock-stock-and-barrel reuse of
an entire cue network is involved in the word form eaten of the phrase has eaten. In
traditional terminology, the form that is employed here is the past participle form of the
lexeme eat. The participle form is the form used for deverbal adjectives, as in the phrase
already eaten food. The past participle forms of eat, get, put, sing, bring and bake are
eaten, gotten, put, sung, brought and baked, respectively. That is, there is a fair bit of
irregularity involved. This makes it easy to see when this entire cue network is
redeployed. This happens not just in the case of the perfect construction, but also with the
verb of the passive construction, as in was eaten, was brought, was sung, etc. Thus the
“cue” that marks the main verb in the phrase, has eaten is not merely the suffix —en (and
not merely the form eaten contrasted with eat, as discussed in the previous section), but
rather the suffix —en (or form eaten) as a member of a whole network of inflectional
modifications (including those seen in eaten, gotten, put, sung, brought and bake). Such
reusability gives the network of past perfect forms an appearance of autonomy. This
apparently autonomous level of morphological form is called morphomic by Aronoff
(1994), a level which is “neither morphosyntactic nor morphophonological, but rather
purely morphological—morphology by itself” (Aronoff 1994, p. 25).

In processing terms, membership in the —en network appears be a property of a
word form which the processor can make use of. Call this property P. To have property P
is to be a part of the network of word-forms eaten, gotten, sung, brought, baked, etc., that
is, part of the set of words that correspond to the aspects of processing triggered by the
members of the inflectional set in its different functions. A child’s initial acquisition of
property P need not require an autonomous morphomic level. As soon as this set of
forms has taken on a single function, the property P exists. It is nothing more or less than
the property of being one of the forms in the network associated with some function.

For example, take the function of the —en set when it marks the verbs of “get
passive” sentences such as / got pushed. By virtue of its association with this function,
the verb form pushed is associated with all other verb word-forms which are also
associated with this function. This is an essential aspect of Bybee's (1985) lexical model.
In the present connection it gives concrete substance to the notion of property P. When
the child has learned the set of verb word-forms used in this passive construction and
later on is confronted with the same set of word-forms in the perfect construction, the
property P can be exploited and the set of forms carried over lock, stock and barrel. At
that point it appears that the cue that is being exploited for the new function is precisely
the property P, that is, the property of belonging to a network of forms related in a
common way to an existing processing function. If such a cue is reused for a number of
functions, then it will appear to have more and more autonomy with each function that is
added, giving credibility to the claims of autonomous morphology. As will be noted later,

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.



Inflectional Cues 46

it is this level of morphological cues that appears to be involved in the notion of case cues
employed in the Competition Model (at least in Kempe & MacWhinney, 1998).

In short, multiple uses of networks of forms in fully formed adult (native)
language systems, such as the multiple uses of the —en network, need to be understood
against the backdrop of L1 acquisition. That is, in looking at the full-blown adult system,
we see autonomous morphology.'4 But it need not have been acquired (and perhaps
could not have been) as such at the outset. Rather there appears to be the pattern
formulated by Slobin: “New forms first express old functions and new functions are first
expressed by old forms” (Slobin, 1973, p. 184). In the case of the property P
(=membership in the —en network), its association with perfect aspect is one of the latest
developments in the acquisition of English inflection, occurring at the age of four or five
(Clark, 1998), some time after the —en network is established for earlier functions.
Property P is then recognized as the cue for the new processing function, even though the
new function is conceptually unrelated to earlier functions. From the child L1 learner’s
standpoint, given that a particular processing function is going to be cued by irregular
morphology, reusing an already acquired set of forms ought to be easier than acquiring a
new set. From the adult L2 learner’s standpoint this may not be the case. Rather, the adult
learner may be under pressure to deal with multiple functions from an early point, in
which case the existence of many-to-many form-function relationships could hinder the
formation of associations, rather than facilitating it. In the case of L2 Russian, the
magnitude of this problem could be great indeed.

2.2.3. Summary

Inflectional cues would potentially appear to be one of the most complex aspects
of language, both in terms the comprehension processes they trigger and in terms of their
formal expression. In the cascade of cues and corresponding processes, going from
acoustic cues to mental models, it appears that in some languages there is a level at which
membership in a particular network, defined by the original association of word-forms in
that network with their earliest acquired function(s), serves as a cue to further processing.
To identify a word-form as a member of that network involves reference to other forms of
the lexeme to which that word-form belongs. In certain functions, that cue may be part of
a larger, discontinuous set of cues (extended exponence). A single inflectional cue may
trigger several compatible processes. A single phonetic form (e.g., a suffix) may belong
to more than one cue. Add to all of this the fact that inflectional cues are tightly united
with lexical cues and that a lexical cue alone will exact a clear processing cost at almost
the same time that the processor must deal with the inflectional cue.

Granted, from a processing perspective all of the complexity related to an inflected
form need not play a role every time the inflected form is encountered. When an inflected
form is encountered for the first time there might be a need to make reference to other
forms of the same lexeme, to the membership of that inflection in a set of inflected forms
and so on. However, once a given form has repeatedly triggered or constrained a group of
comprehension processes, the association between a specific inflected word and the
comprehension processes it triggers could become direct. When it comes to forming
associations between cues and processes (=learning) in the first place, it is harder to see
how the complexity can be avoided.

14 See Beard 1985 for an elegant sketch of the sort of complex algorithm that would appear to

be necessary to map grammatical roles—already a step removed from semantics—onto specific aspectual
allomorphs.
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2.3. SELECTED ASPECTS OF RUSSIAN INFLECTION

Inflectional modulation of Russian words is pervasive. It affects nouns, pronouns,
adjectives, verbs and various closed-class categories. In the experiments reported in the
next chapter, I am primarily concerned with case inflection of nouns and aspectual
inflection of verbs, with side glances at verbal person agreement and gender agreement.
Therefore, in this section I emphasize case inflection and aspect inflection.

2.3.1. The form of Russian case cues

Russian case-marking was already cited above in support of the relational
character of some inflectional cues. Consider the word-form mashin-u ‘car-accusative’,
as seen in the utterance Mashinu poveslo “The car skidded’ (literally, ‘It.impersonal
carried the car’). As noted, the superficial view of the formal cue as consisting of the
ending —u, ‘accusative’ is inadequate. The ending —u by itself can mark a variety of cases.
We noted the need for a formulation such as the following informal one: —« is a marker
of accusative case by virtue of its occurrence on a noun which has a nominative case form
ending in —a. (Of course, it is question begging to throw the phrase “nominative singular
form” into this definition of the cue, since we are appealing to another cue that we have
not yet characterized and that raises the same problems.)

The characterization in terms of the base-form in —a is not entirely adequate due
to phonological neutralization of /a/ and /o/ in unstressed syllables. Phonetically, derivo,

‘tree’ and mashina, ‘car’, both end identically, the ending in both cases being [3]. So to

characterize the accusative ~u by reference to nominative forms in -[3] is inadequate, since
the word-form derevu is not the accusative form of derevo, ‘tree’, but rather the dative
form. We might say that the cue to accusativity, in the case of mashinu, ‘car:accusative’,
is “the ending -« on a noun whose nominative ends in -[3] and whose dative form ends
in -[1]”. That might work, as might reference to other ad hoc combinations of parts of the
paradigm.

Note that the ending -[1], ‘dative’, raises similar problems. The endings of the
orthographic forms n’an’a, ‘nanny:nominative’, n’'ane, ambiguously
‘nanny:prepostional.case’ or ‘nanny:dative’ and n’ani, ambiguously
‘nanny:genitive:singular’ and ‘nanny:nominative:plural’ are phonetically identical in
standard Russian (Bondarko, 1998). (According to Bondarko, native speakers might
debate the reality of this phonetic neutralization. However, from the standpoint of
articulation and speech perception, he holds it to be empirically established [1998, p.
179]).

The endings —u, -[3] and -[1] illustrate the broader issue of case-neutralization.
Shvedova et al. (1982) point out that in every declension there is case neutralization
somewhere in the paradigm, even without phonetic reduction. For example, the distinction
between nominative singular and accusative singular is morphologicaily marked only for
second declension nouns and animate masculine first declension nouns. (Perhaps not
surprisingly in the face of so much neutralization, Offord, 1996, reports northern dialects
of Russian for which the nominative-accusative case distinction is no longer marked at
all.)

Other neutralizations include the genitive singular and accusative singular of
animate masculine nouns of the first declension (e.g. muzha, *husband:accusative’ or
‘husband:genitive’); the dative and prepositional cases of second declension nouns (e.g.
mashine, ‘car:prepositional’ or ‘car:dative’); and the dative, prepositional and genitive
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cases of third declension nouns (e.g., dveri, ‘door:dative’, ‘door:prepositional’ or
‘door:genitive’).

In terms of language processing, an important question is what happens when
case-neutralized forms are encountered. In Chapter 1, we saw that the preponderance of
evidence points to a difference between the handling of lexical ambiguity and syntactic
ambiguity during comprehension. In the case of lexical ambiguity, it appears that multiple
homophones are activated simultaneously. In the case of syntactic ambiguity, it appears
that more commonly the parser performs a single initial parse. Ambiguity of case
marking could be analogous to syntactic ambiguity or to lexical ambiguity. In addition, it
might follow a third alternative: not dealing with case at all until additional cues settle the
ambiguity. Thus on encountering utterance initial loshad’, ‘horse’, where the distinction
between nominative and accusative case is neutralized, the parser could rule out oblique
cases, but simply remain uncommitted on the nominative-accusative dimension until the
issue can be decided later in the utterance. Of the three alternatives: (1) activate all
neutralized case values, (2) choose a single, “most likely” case value and (3) ignore case
to the extent that it is not distinguished. Kempe and MacWhinney (1999) conclude that
Russian listeners (and German listeners, to a smaller extent) follow the second alternative.
A noun that could be taken as either nominative or accusative is initially taken as
nominative. This can turn out to be a garden path, requiring a reanalysis. In other words,
Kempe and MacWhinney’s evidence suggests that case-marking ambiguities behave
more like syntactic ambiguities than like lexical ambiguities.

Kempe and MacWhinney (1998, 1999) do not discuss the question of what
constitutes the case cue. Rather, they simply take a case value in the traditional sense to be
the cue, however that case value might itself be cued (i.e., physically expressed). If an
utterance initial noun is unambiguously nominative, regardless of how that fact is
determined, that fact itself is the cue to subjecthood (or agenthood). Likewise,
unambiguous accusative marking is a cue to objecthood (or patienthood). The case cues
would thus appear to exist on the morphomic level discussed above. That is, the case cue
has to consist in the membership of the case-marked word-form in a network of word-
forms belonging to different lexemes and united by the shared processes they trigger.
Such an understanding of case cues avoids circularity if (1) there is a straight-forward
form-function association which can be developed initially and (2) the set of word-forms
resulting from that form-function association can be extended to new functions.

2.3.2. Some functions of Russian case cues

It is traditional in discussions of Russian (and other languages with multiple
functions of case categories) to enumerate a set of functions filled by each case (see, e.g.,
Shvedova et al., 1982; Koctomarov & Mitrofanova, 1988; Wade, 1992). In modern
linguistics, there have also been efforts in the opposite direction, that is, efforts to find
single invariant functions for each of the values of inflectional categories, or at least for
the marked values (since unmarked values can have “elsewhere” functions). This
direction in the analysis of Russian is largely attributed to the influence of Roman
Jakobson (see Kilby, 1986; Timberlake, 1982 for discussion). From a contemporary
perspective, such a strategy is doubtful. From the standpoint of child language
acquisition, Slobin has repeatedly emphasized (1973, 1982a,b, 1985; Berman & Slobin,
1994) that the functions of particular forms are often added to the system separately, over
considerable periods of time. In addition, from the standpoint of diachronic
grammaticalization processes, the development of multiple (non-invariant) functions is a
standard stage on the path of evolution of grammatical morphemes from earlier content
words (Bybee, Perkins & Pagliuca, 1994).
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In many instances, invariants of grammatical meaning are difficult to conceive.
The central function of accusative case in Russian is to mark the direct object, most often
a semantic patient or theme, as in (4).

(4) Mashin-u povezlo
Car-acc carried:neuter.subject
The car skidded (literally: [Unspecified.subject] carried the car).

In processing terms, we have taken the position that direct objecthood triggers or
constrains (or perhaps confirms) the merger of two concepts, one related to the verb and
the other related to the object being affected by the action. In the case of (4), the verb
requires a direct object selectionally restricted to entities that skid. The car thus satisfies
the argument structure of the verb and the selectional requirements. The case-marking
converges with the lexical and semantic cues. The result is a mental model in which a car
skids.

A second use of accusative case in Russian is to mark the destination of the
movement of a theme or of a moving agent:

(5) Japoshol v komnat-u
[ go:past:masc:sg into room-accusative.
I went into the room.

We can imagine an extension of patienthood to destinations such as the room in (5). It
might be argued that the room is affected, or changed, by something going into it.
However, consider another function of accusative case: repetition (Wade, 1992).

(6) On eto govoril tys’ach-u ras.
He this said:impf thousand-acc times
He said this a thousand times.

Or consider the use of accusative case following the preposition s. The
preposition s is ambiguous. Its primary meanings are ‘off of’, in which case its
complement nominal is in the genitive case and ‘with’ (in the sense of accompaniment),
in which case its nominal complement is in the instrumental case. When its nominal
complement is in the accusative case, it has a comparative meaning, as in (7):

(7) Sobak-a razmer-om s korov-u.
Dog-nom size-instr preposition cow-acc
A dog the size of a cow.

(This use of the accusative requires that the nominal expressing the scale of comparison
[size, height, age] be in the instrumental case.)

At this point, any relationship to the accusative of direct object would appear to be
difficult to justify. Each case category is traditionally held to have a small number of
primary uses and a range of minor uses. Minor uses of the accusative are seen in (6) and
(7). The use illustrated in (5) would be considered a major use.

In addition to the sort of multifunctionality illustrated in these examples, there are
other possible functions of case marking of the sort discussed above in the general
discussion of multifunctionality. For example, a case ending might aid in the rapid
determination of word boundaries and in determining the lexical category.
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2.3.3. How can such complex form-function relationships be learned?

We might expect the many-to-many nature of Russian inflectional form-function
relationships to make it difficult for learners to develop automatic responses to
inflectional cues. In much simpler tasks Schiffren and Schneider (1977; Schneider &
Schiffren, 1977) found that the development of automatic responses was hindered when
there was not a “consistent mapping” of stimulus sets to responses. With Russian case-
marking, we saw that a single ending can be used to mark various case values.
Conversely, each case value can have various formal markings, depending on the noun
declension. That is, nominative can have the endings -@, -a, -o; accusative can have the
endings -@,-a,-y,-0; and so on. In addition, we have just seen that on the conceptual level
the possible effects of each case are multiple. We have hardly hinted at the full degree of
complexity. The reader might be justified in asking how cue-response relationships can
be learned in the presence of such complexity? How can associations form when “what
associates with what” involves many-to-many relationships on various levels? And how
could associations formed in such circumstances lead to the automatic, high-speed cue-
response pairs that are required for language processing in real time?

An important part of the answer to these questions would appear to lie in the
principle that new forms are first used with old functions and new functions first
expressed by old forms (Slobin, 1973). For a child language learner to get a foothold,
imagine s/he were to associate a single case form with a single case function. Suppose
that for whatever reasons the —om (first declension) instrumental ending managed to
become associated with the meaning ‘instrument used to perform an action’. At this
point, the child’s system is “aware” first of all that ‘instrument used to perform an
action’ is a conceptual category that can be expressed linguistically. (Perhaps more
accurately, the suffix —om has come to be associated with the addition of a token into a
mental model in a particular type of relationship to the other tokens and the activity in the
model.) Having this conceptual category now available for formal expression opens the
way to associating it with the other possible instrumental markings (second declension
—0j, third declension —u). In addition, the relationship —om <> processing-instruction will
have given morphological status to the phonetic substance of —om, making it available for
later morphologically autonomous deployment for other functions. As the other
instrumental forms (second and third declension) come to be associated with the same
conceptual manipulation, by virtue of that association they will be associated with one
another, a fact reinforced by their occasional coordination as in, shest-om, bit-oj i trostj-u,
‘with a pole, a bat and a cane’ (all marked for instrumental case, with the endings
appropriate to the first, second and third declensions, respectively). Belonging to the set
of forms which are associated with the same processing instruction (in traditional terms,
the same grammatical meaning) is then a property which connects every word-form in the
whole set of word forms belonging to the instrumental case (Bybee, 1985). The
morphologically autonomous property thus emerging can subsequently be used as a cue
to other functions, such as marking passive agents, or predicate nominals (later acquired
uses of the instrumental case form in Russian).

Such a scenario intuitively makes the learning of such many-to-many
relationships involved in Russian case morphology seem more reasonable. But is there
any evidence for such a pattern in Russian child language? In fact, Slobin’s concept of
the addition of new functions to old forms appears to have been influenced at the outset
by his study of Russian child language scholarship (Slobin, 1966a,b). Citing Gvozdev
(1949), Slobin (1966b, 1982b) discusses acquisition of the instrumental case and the
accusative case in the general spirit of the scenario sketched above. For instrumental case

Reproduced with permission of the copyright owner. Further reproduction prohibited without permission.
































































































































































































































































































































































































