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PSYCHOLOGICAL CONSTRAINTS
ON THE UTILITY OF

METALINGUISTIC KNOWLEDGE
IN SECOND LANGUAGE

PRODUCTION

Guangwei Hu
National Institute of Education, Nanyang Technological University

This paper reports on a study designed to investigate psychological
factors that affect access to metalinguistic knowledge in second
language (L2) production. Based on previous cognitive and psycho-
linguistic research, it was hypothesized that real-time access to
metalinguistic knowledge would be largely determined by three in-
teracting factors: attention to form, processing automaticity, and lin-
guistic prototypicality (i.e., whether a rule concerns a central or
peripheral use of a target structure). The subjects were 64 adult Chi-
nese learners of English. A verbalization task was used to assess
their metalinguistic knowledge about 12 target uses, and a judgment
test was administered to determine the relative prototypicality of
these uses. Attention to form was operationalized by two conscious-
ness-raising tasks and by time pressure. Analyses of the subjects’
output on writing and error-correction tasks revealed significantly
greater grammatical accuracy for more prototypical uses and on
tasks that allowed more attention to form. There was also a signifi-
cant interaction between prototypicality and attention to form, sug-
gesting the influence of processing automaticity. These results are
taken as evidence that there are major psychological constraints on
the utility of metalinguistic knowledge in L2 performance.
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Over the past two decades, the literature on second language acquisition
(SLA) has witnessed much theoretical controversy about the relationship be-
tween metalinguistic knowledge (i.e., explicit and verbalizable knowledge about
L2 grammar) and L2 acquisition and performance. Some SLA theorists see lit-
tle use for explicitly learned knowledge in performance, claiming that neither
competence nor performance in an L2 can be affected in any nontrivial way by
grammar teaching and the so-called pseudo grip of metalinguistic knowledge
(Krashen, 1982; Paradis, 1994; Schwartz, 1986). Others posit that knowledge of
an L2 develops from implicit to explicit states and that different types of
knowledge are involved to different extents in different domains of language
use (Bialystok & Ryan, 1985; Birdsong, 1989). Still others argue that L2 learn-
ing can begin with explicit rules (i.e., declarative knowledge) and that such
knowledge can become increasingly available for rapid use in spontaneous
performance through continual proceduralization and automatization (DeKeyser,
1997; Hulstijn, 1990; Johnson, 1996). Finally, there are also SLA theorists who
contend that metalinguistic knowledge is not directly involved in communica-
tive output but can facilitate the development of implicit knowledge (Ellis,
1994; Sharwood Smith, 1991).

In contrast to this theoretical pluralism, empirical research on the role of
metalinguistic knowledge in L2 production is rather limited (see Sharwood
Smith, 1994).1 Moreover, as the literature review in the following section
shows, empirical inconsistency is manifest in the small body of extant re-
search. There is an apparent need for more empirical work that systematically
investigates the effects of metalinguistic knowledge on L2 performance and
factors that facilitate or inhibit L2 learners’ access to their metalinguistic
knowledge in real-time production (DeKeyser, 1997; Schmidt, 1994). Firm em-
pirical evidence from this line of research can have important theoretical and
pedagogical implications. The present study aims to contribute such evidence
by investigating (a) whether instructed learners’ metalinguistic knowledge
about an L2 is involved in their performance in the language, and (b) what
major psychological constraints there are on real-time access to such knowl-
edge in L2 performance.

REVIEW

Metalinguistic Knowledge and L2 Performance

Seliger (1979) was an early study that explicitly tested intuitive claims about
the functions of metalinguistic knowledge in performance. The researcher elic-
ited, through a naming task, uses of the allomorphs of the indefinite article
(a[n]) from monolingual and bilingual children as well as adult learners of En-
glish and then asked them to give the rule underlying their choice of the two
forms. No relationship was found between the correct or anomalous rules ver-
balized by the subjects and their accuracy in using the allomorphs. Based on
this result, Seliger speculated that explicit rules could not be involved in ac-
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tual output but might function as “acquisition facilitators” (p. 369). Similar re-
sults were obtained in another study (Grigg, 1986) that examined the effects of
task, time pressure, and rule knowledge on English L2 learners’ use of several
morphological structures. Grigg compared the learners’ production to their
ability to state the rules for the structures but failed to find any significant
effect of rule knowledge on use. In a more recent study, Renou (2000) asked
advanced French L2 learners to correct grammatical errors and provide the
rules that the corrections entailed. Little difference was found in L2 profi-
ciency between those who could only correct the errors and those who could
both correct the errors and provide the rules.

Bialystok (1979) examined adult French L2 learners’ performance on a
grammaticality judgment task under two time conditions (spontaneous vs. de-
lay). Multilevel analyses revealed that time was not a significant factor when
responses involved only judging the grammaticality of the test sentences.
However, there was a significant interaction between time and response in fa-
vor of the delay situation when responses were scored for correctly identify-
ing the error in a test sentence and selecting from a list of grammatical rules
the exact rule violated by the identified error. Based on the assumption that
performance drawing on implicit knowledge would remain stable under differ-
ent time conditions, Bialystok contended that implicit knowledge was used to
decide grammaticality, though more detailed analysis of errors involved ex-
plicit knowledge.

Several studies have come up with results different from, or even contrary
to, those just discussed. Hulstijn and Hulstijn (1984) assessed adult L2 learn-
ers’ explicit knowledge of two Dutch word-order rules and examined their out-
put under four conditions set up by manipulating two variables: attention to
information or grammar and presence or absence of time pressure. They found
that learners with explicit knowledge used the target structures significantly
more accurately across the four conditions than did those learners without
such knowledge. However, “the learners lacking explicit knowledge did not
profit less than the learners with explicit knowledge from the absence of time
pressure and from a focus on grammar” (p. 39). Green and Hecht (1992) had 300
German learners of English correct 12 errors commonly committed by German
learners and state the rules that they believed had been violated. The research-
ers found that the learners as a group nearly always produced the proper cor-
rection when they had a correct rule available, though 43% of the total proper
corrections were made when incorrect rules or no rules were given. In a small-
scale study involving beginning and intermediate learners, Sorace (1985) also
investigated the relationship between metalinguistic knowledge and use of spe-
cific structures on different tasks and found a “highly significant correlation be-
tween knowledge and use in non-beginners” (p. 250). In a more recent study, Hu
(1999) assessed the metalinguistic knowledge that L2 learners had about six
target structures and examined the accuracy with which they used these struc-
tures on spontaneous and metalinguistic production tasks. The results indi-
cated that the learners were consistently more accurate when they had explicit
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knowledge of the target uses than when they had only some implicit knowledge.
Furthermore, their accuracy rates in the presence of explicit knowledge varied
significantly from task to task, and there was an interaction between types of
knowledge and task demands.

Although the above studies attested to more accurate production in the
presence of explicit knowledge, the results were interpreted differently. Where-
as Green and Hecht (1992, p. 178) interpreted their results as suggesting that
the learners operated “largely by implicit rules, which very possibly had been
facilitated by explicit rules,” Hulstijn and Hulstijn (1984) saw their findings as
evidence for the independence of executive control and metalinguistic aware-
ness and concluded that grammatical errors were “a function of processing
constraints and explicit knowledge” (p. 39). Both Hu (1999) and Sorace (1985),
on the other hand, interpreted their respective data as suggesting that meta-
linguistic knowledge could be applied in L2 production and that its function
was more than limited monitoring. A notion frequently invoked in discussing
and explaining the inconsistent results of research on metalinguistic knowl-
edge is that different tasks may tap different types of knowledge (Bialystok,
1982; Krashen, 1982). Its intuitive plausibility notwithstanding, this notion, as
will become clear in the following section, cannot fully resolve certain empiri-
cal inconsistencies.

Mixed Task Effects

In recent years, much theoretical and empirical work has been done on task-
induced L2 variation (Skehan, 1998; Tarone, 1988). There is some evidence
that variation in formal accuracy is correlated with a broad distinction be-
tween communicative and form-focused tasks (Krashen, 1982; Tarone, 1988).
This phenomenon is frequently explained with reference to the deployment of
different types of knowledge on different tasks (Bialystok, 1979). A widely held
view is that form-focused tasks reflect explicit, analyzed knowledge, whereas
more spontaneous, communicative tasks involve only implicit knowledge
(Krashen; Paradis, 1994). The involvement of explicit versus implicit knowl-
edge on different tasks then brings about different levels of accuracy because
the two types of knowledge comply with the target grammar to different de-
grees.2 Although this seems to be a plausible explanation for L2 learners’ bet-
ter performance on metalinguistic tasks in some studies (e.g., Gass, 1983, and
research cited by Krashen), it cannot account for the results of other studies
(e.g., Muranoi, 2000; Tarone, 1985) that witnessed more accurate production
on communicative tasks than on metalinguistic tasks. Nor could it square with
the results of studies (e.g., Hu, 1999; Hulstijn & Hulstijn, 1984; Sorace, 1985)
that attested to more accurate production on meaning-focused tasks when
metalinguistic knowledge was available than when such knowledge was ab-
sent.

An alternative approach to accounting for variable L2 accuracy on different
tasks is based on the notion of attentional focus. A number of researchers
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(Crookes, 1989; Mehnert, 1998; Ortega, 1999; Skehan, 1998) posit that three
performance goals in L2 production—communicative fluency, grammatical ac-
curacy, and linguistic complexity—enter into competition with one another
for attentional resources. Given the limited capacity of L2 learners’ attentional
resources, this means that they must allocate their processing resources stra-
tegically to achieve their priority goal in production. When L2 learners per-
ceive accuracy as their priority goal on a task, they will focus their attention
on form, which then can facilitate access to their rule-based knowledge sys-
tem, including metalinguistic knowledge, and give rise to greater grammatical
accuracy. However, accuracy will decrease on tasks in which attentional re-
sources are channeled to achieve priority goals other than accuracy. These
predictions are largely supported by several studies that have investigated
the effects of pretask planning and task structure on L2 performance
(Crookes; Ellis, 1987; Foster & Skehan, 1996; Mehnert; Ortega; Skehan & Foster,
1997, 1999).

Attention to form, however, fails to account for variable accuracy evi-
denced in other studies. Adopting an assumption similar to the one outlined
above, Tarone (1985) hypothesized that “there is a direct relationship be-
tween attention to form required by a task and grammatical accuracy on that
task” (p. 375). This hypothesis was not borne out in her study of English L2
learners’ use of several structures on tasks that were perceived to vary along
a dimension of attention to form. Of the target structures examined, some
followed the expected pattern, others showed the opposite pattern, and still
others did not change across the tasks. Analogous results came up in a study
by Stokes (1985), who found that the target structures under investigation
were differentially amenable to induced attention to form on a written task,
with some positively influenced, some largely unaffected, and some negatively
affected. These empirical results, together with inconsistent findings concern-
ing other task conditions such as time pressure (cf. de Graaff, 1997; Hu, 1999;
Hulstijn & Hulstijn, 1984), suggest that attention is not the sole cause of vari-
able accuracy in L2 production.

The foregoing discussion clearly shows that neither the explanation focus-
ing on the involvement of explicit versus implicit knowledge nor the one fo-
cusing on different degrees of attention to form alone can adequately account
for the observed mixed task effects. This suggests that there are other factors
at work in the process of L2 production. One possibility is that metalinguistic
knowledge can be involved in communicative use as well as in form-focused
output. The extent to which such knowledge is involved, however, depends
on its real-time accessibility. The accessibility of metalinguistic knowledge is,
in turn, predicated on the interaction between the level of automaticity
reached in processing it and the attentional allocation typically required by a
production task. Thus, variation, or lack of it, is likely to be a consequence of
the complex interplay among knowledge sources, on-line attentional configu-
rations, and levels of executive control over different knowledge sources
(Bialystok & Ryan, 1985). This conjecture is compatible with findings from re-
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search that investigates the effects of different processing modes on L2 perfor-
mance.

Processing Automaticity

Cognitive psychology in the last three decades has seen much theoretical dis-
cussion and empirical research on modes of information processing and their
relation to skill acquisition (see Schmidt, 1992, for a useful review). Various
theories and research paradigms in cognitive psychology have attracted a
great deal of attention from SLA researchers and have motivated empirical in-
vestigations into the development and effects of automatic L2 processes.
Given the constraint of space, only a few studies of more direct relevance can
be reviewed here (see McLaughlin, 1987, for a review of early studies).

Segalowitz and Segalowitz (1993) investigated qualitative processing differ-
ences between fast- and slow-responding L2 learners on a speeded lexical-
decision task with L2 words and nonce words. To detect such differences,
they examined coefficients of variability (CVs) derived by dividing the stan-
dard deviations of response time by the mean response time. They convinc-
ingly demonstrated that, although reduced response time and standard
deviations might result from only quantitative changes (speedup effects on
controlled processes), reductions in CVs were more sensitive to qualitative
changes (i.e., gains in automaticity). Analyses showed that faster subjects had
much smaller CVs for reaction time than slower subjects and that gains in re-
sponse speed were associated with larger decreases in CVs. Moreover, all sub-
jects improved their word-recognition performance as a function of practice.
These results were interpreted as reflecting qualitative processing differences
between and within subjects that could be attributed to differential reliance
on controlled and automatic processes.

Towell, Hawkins, and Bazergui (1996) investigated the development of flu-
ency in L2 production over time. The researchers asked advanced French L2
learners to perform the same task (retelling the story of a short film) before
and after they spent 6 months in a French-speaking country. Analyses showed
that narratives at time 2 were significantly more fluent than narratives at time
1 in terms of speaking rate, articulation rate, mean length of run, and phona-
tion-to-time ratio. The CVs for all these temporal measures were also consis-
tently smaller at time 2 than at time 1, which suggests qualitative processing
differences between times 1 and 2. In line with Anderson’s (1983) Adaptive
Control of Thought (ACT) theory, Towell et al. argued that the qualitative
changes between times 1 and 2 were brought about by the proceduralization
of declarative knowledge into more accessible productions. This argument
was largely supported by a qualitative analysis of a sample of the narratives.

Robinson (1997) explicitly tested predictions generated by Logan’s (1988)
instance theory of automaticity in the context of L2 learning. L2 learners were
exposed to grammatical examples of a morphosyntactic rule for the dative al-
ternation under implicit, incidental, enhanced, and instructed conditions.
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Analyses of performance on a grammaticality judgment test revealed that re-
action time to old grammatical sentences (i.e., those used in the training ses-
sion) showed no effect for condition but was significantly faster for learners
in all conditions than reaction time to new grammatical and ungrammatical
sentences. The same patterns were obtained for accuracy of judgments. These
results were consistent with two hypotheses: (a) that decision making con-
cerning previously encountered instances would be memory based, and
(b) that direct retrieval of instances from memory would yield automatic per-
formance.3 The results, however, did not constitute evidence for the claim
that rule-based knowledge could not be involved in automatic performance.
To produce evidence for the claim, one needs to show that applying a rule to
new contexts could not become more automatic with practice.

The issue of automatization of explicit knowledge was taken up squarely in
a study by DeKeyser (1997). The study investigated, among other things,
whether explicitly learned rules of morphosyntax in an L2 could be automa-
tized through extensive systematic practice. A major finding of the study was
that access to explicit rules in comprehension and production did become
more automatic through practice, in that there was a clear and gradual drop-
off in reaction time and error rate. The shape of this drop-off showed a very
good fit to the power function learning curve predicted by cognitive theories
of skill acquisition, such as the latest version of the ACT theory (Anderson,
1993), which assign an important role to rule-based knowledge in automatic
performance. This finding is convincing evidence that automaticity of explicit
rule knowledge of an L2 develops in the same way as rule-based knowledge
underlying other cognitive skills, such as the learning of algebra, geometry,
and computer programming.

In summary, research on automaticity, especially DeKeyser’s (1997) study
and Anderson’s (1983) rule-based theory of automaticity, strongly suggests
that processing automaticity is an important variable to consider in examining
the role of metalinguistic knowledge in L2 performance. This issue will be dis-
cussed in greater detail in the next section, where the framework for this
study is presented. For the moment, though, it is useful to look at cognitive
and psycholinguistic research on human categorization, from which important
implications can be derived for research on metalinguistic knowledge.

Prototype Theory

Rosch (1975b, 1977, 1978) and Rosch and Mervis (1975) developed a theory of
human categorization—prototype theory—to account for how categories are
cognitively represented and processed. The theory pits itself against the ten-
ets of the classical theory of categories (i.e., that a category is defined by a
necessary and sufficient set of features and that all members of a category
have full or equal status as category members). Instead, prototype theory pos-
its that there are “asymmetries among category members and asymmetric
structures within categories” (Lakoff, 1987, p. 40). That is, a category is a pro-
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totype structure, with some members being more prototypical (better exam-
ples) of the category than others. Rosch (1978) proposes that prototypes
develop through two psychological principles of categorization: maximization
of cue validity (distinctiveness from contrasting categories) and maximization
of category resemblance (representativeness within a category). In other
words, members of a category that share the most features with other mem-
bers of the same category but the least features with members of contrasting
categories emerge as prototypes. As a result, prototypical members can serve
as reference points within categories and are cognitively more salient and im-
portant than peripheral ones (Rosch, 1977).

In a series of experiments, Rosch (1973, 1975b) and Rosch and Mervis
(1975) demonstrated that subjects reliably rated the extent to which members
of a category represented their idea or image of the category, even for catego-
ries about whose boundaries they disagreed. Moreover, prototypicality rat-
ings thus obtained were highly correlated with family resemblance measures
based on a member’s similarity to other category members and its dissimilar-
ity to members of contrasting categories. These results were replicated across
both natural and artificial categories. Importantly, prototypicality effects (i.e.,
prototypicality-related asymmetries in performance) have been found on a large
variety of category learning, expansion, recognition, and verification tasks
(Rosch, 1973; Rosch, Simpson, & Miller, 1976). Such effects have been de-
tected on almost all of the major dependent variables used to measure psy-
chological processes: ease and speed of processing and learning, order of
development in children, order and probability of item output, effects of ad-
vance information on performance, and the logic of natural language use of
category terms (see Rosch, 1978, for a comprehensive review).

Prototype theory has been applied in theoretical discussions of cognitive
patterns underlying linguistic categorization (Lakoff, 1987; Langacker, 1987;
Taylor, 1995, 1998). Its tenets have also been used to construct plausible ac-
counts of data on L1 acquisition of various grammatical constructions (e.g.,
Bates & MacWhinney, 1982; Bybee & Slobin, 1982; de Villiers, 1980; Shirai &
Andersen, 1995). Although only a few studies have tried to explore applica-
tions of prototype theory to L2 learning and performance, they have produced
results suggesting that linguistic prototypicality exerts an influence on L2
learners’ acquisition and use of grammatical structures. Gass (1987) provided
evidence that L2 learners had a prototype-based schema guiding their inter-
pretation of the logical subject of various sentences. Bardovi-Harlig (2000) and
Andersen and Shirai (1994) showed that the prototypicality of lexical aspect
inherent in verbs could account for the patterns of distribution of tense-
aspect morphology in L2 production. Similarly, Yamaoka (1988) found that L2
learners’ acquisition of the be easy to + V structure progressed on a cline from
its prototypical types to peripheral ones.

Of more relevance to the present concern is a study by DeKeyser (1995)
that examined the learning and use of morphological rules by two groups
of learners trained, respectively, in explicit-deductive and implicit-inductive
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learning conditions. Some of the morphological rules were prototypical in the
sense that noun and verb stems had a 100%, 80%, 60%, or 0% likelihood of
receiving a particular allomorph, depending on how far they were removed
from the prototype stem. Both groups displayed prototypicality patterns in
their marking of new words on a production task. That is, for different stems
the relative frequency of the allomorph expected for the prototype stem var-
ied in accordance with how far removed the stems were from that prototype
stem. The implicit-inductive learners came closer to the expected variation
pattern than the explicit-deductive group did at the 100% and 0% frequency
levels. The latter, however, outperformed the former at the 80% and 60%
levels.

The studies just reviewed indicate that linguistic constructions, like other
categories and schemas of human cognition, are prototype structures. There
is also substantial evidence that prototypicality effects occur in language
learning and use. The notion of linguistic categories as prototype structures
has important implications for research on the role of metalinguistic knowl-
edge in L2 production. Because metalinguistic knowledge is explicit knowl-
edge of linguistic categories and form-meaning relations within categories, it
is reasonable to hypothesize that acquisition and use of such knowledge can
be influenced by the inner structure of these categories. Additionally, perva-
sive prototypicality effects, such as ease of learning, order of acquisition, and
frequency of item output, may have further impacts on both the content of
metalinguistic knowledge acquired and the development of executive control
over such knowledge.

FRAMEWORK AND HYPOTHESES

The review of cognitive and psycholinguistic research indicates that several
psychological factors may affect access to metalinguistic knowledge in L2 pro-
duction. This suggests that the utility of metalinguistic knowledge should be
examined within a framework that can incorporate these factors and allow for
their interactions. In this section, a framework of this nature is proposed. It
should be noted that a fundamental assumption of such a framework is that,
among other things, a system of linguistic knowledge (i.e., linguistic compe-
tence) underlies performance (Bachman, 1990; Canale & Swain, 1980). This lin-
guistic competence consists of both abstract rules and memorized exemplars
(Carr & Curran, 1994; Skehan, 1998). The rule-based system itself comprises
both implicit and explicit knowledge (Bialystok, 1994; Ellis, 1994). Importantly,
no straightforward relationship exists between linguistic competence and per-
formance. There are important processing factors that come between them
(Birdsong, 1989; Skehan). The framework proposed here is intended to cap-
ture some major cognitive influences and their interactions.

As schematically represented in Figure 1, this framework incorporates
three interacting factors that are perceived as affecting real-time access to
metalinguistic knowledge. Attentional focus refers to the allocation of atten-
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Figure 1. Psychological factors affecting ac-
cess to metalinguistic knowledge.

tional resources to specific components of production in L2 performance. A
given component—say, formal processing—may receive a particular degree
of attention (ranging from highly focal to highly peripheral attention) in accor-
dance with task demands. Processing automaticity refers to the relative ease
and efficiency with which information is processed. It forms a continuum of
information-processing modes that varies from highly controlled to highly au-
tomatic processing. Finally, linguistic prototypicality is a psychological dimen-
sion that characterizes the central tendency of different uses or contexts of
a linguistic structure described by metalinguistic knowledge.4 It differentiates
metalinguistic knowledge in terms of whether it describes a relatively central
or peripheral use or context of the structure concerned.

To see how these factors may affect access to metalinguistic knowledge in
real time, it is necessary to consider some empirically grounded assumptions
underlying each of them. A basic assumption concerning attention is that it
is limited in capacity (Baddeley, 1986; Massaro & Cowan, 1993; Posner &
Petersen, 1990). Although psychologists disagree about whether there is only
a single attentional resource (Shiffrin, 1976) or whether there exist multiple
attentional resources (Wickens, 1984), it is generally accepted that an atten-
tional pool has its capacity limitations (Schmidt, 1998). As this limited-capac-
ity system is deployed to reduce and regulate the overwhelming influx of
information, attention has to be selective (i.e., strategically allocated) to avoid
being overstretched and paralyzed (Kahneman & Treisman, 1984; Tomlin &
Villa, 1994). Thus, attentional allocation is subject to cognitive control.
Many psychologists also agree that attention is essential for acquiring com-
plex cognitive skills (Carlson & Dulany, 1985; Logan & Etherton, 1994;
Shanks & St. John, 1994) and for applying novice skills (Anderson, 1983;
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Schneider, Dumais, & Shiffrin, 1984). These assumptions have been explored
by L2 researchers (Carr & Curran, 1994; Johnson, 1996; Schmidt, 1990, 1998;
Tomlin & Villa) and are consistent with some convergent findings. Specifically,
L2 learners are found to operate under high attentional pressure (Gass,
Mackey, Alvarez-Torres, & Fernández-Garcı́a, 1999; Skehan, 1998; Towell et al.,
1996). For less-than-advanced L2 learners, form and meaning are in strong
competition for attention, with the latter normally being prioritized in atten-
tional allocation (VanPatten, 1990; VanPatten & Cadierno, 1993; Williams,
1999). Attention is an important constraint on learning and production (Leow,
1997; Ortega, 1999; Skehan & Foster, 1997). Finally, by manipulating task condi-
tions, it is possible to influence L2 learners’ priorities in attentional allocation
(Skehan).

Closely related to the notion of attention as a limited-capacity system is
the robust finding that information can be processed in different degrees of
automaticity (Logan, 1988; Newell & Rosenbloom, 1981; Shiffrin & Schneider,
1977). More controlled processing is flexible, slow, variable, heavy on atten-
tional resources, and subject to interference from other capacity-taxing
processes (LaBerge, 1981; Schmidt, 1992). By contrast, more automatic pro-
cessing is specialized, fast, stable, effortless, and little affected by other simul-
taneous processes (Kahneman & Treisman, 1984; Schneider et al., 1984).
Although it is generally agreed that processing automaticity develops with
practice as a function of a power law (Logan & Etherton, 1994; Newell &
Rosenbloom; VanLehn, 1996), there are disagreements about whether automa-
ticity is a consequence of rule-based knowledge or instance-based knowledge.
Anderson’s (1983, 1993) influential ACT theory assumes that skill development
is a result of declarative rule knowledge being converted to proceduralized
knowledge, whereas Logan’s and Logan and Etherton’s instance theory pro-
poses that automaticity arises from memory-based processing. More recent
studies (Anderson & Fincham, 1994; Anderson, Fincham, & Douglass, 1997)
have produced evidence that increasing automaticity reflects a mixture of pro-
cesses based on use of proceduralized rules and retrieval of memorized exam-
ples. This reconciles apparently conflicting results of studies that investigated
mechanisms underlying automatic L2 performance.

With regard to the ubiquitous phenomenon of prototypicality, a fundamen-
tal assumption is that information concerning a category is represented in
such a way that some of its instantiations have a more important cognitive
status than others (Rosch, 1973; Rosch & Mervis, 1975; Smith & Medin, 1981).
Empirical research suggests that several factors may contribute to cognitive
prototypicality. Some members of a category come to be considered prototyp-
ical because they bear a greater family resemblance to (i.e., have a greater
overlap in features with) other members of the same category (Rosch & Mer-
vis). Furthermore, there seems to be a central tendency among members of a
category (Rosch, 1978; Rosch et al., 1976)—that is, some members become
more prototypical of their category because they are at a minimum distance
from members of the same category but at a maximum distance from mem-
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bers of a contrasting category. Additionally, there is evidence that the relative
frequency of members of a category is also an important determinant of their
prototypicality (Barsalou, 1985). Members that are frequently encountered
tend to be viewed as more prototypical of their category (de Villiers, 1980;
Smith & Medin). Because prototypical members have a stronger connection
with their category, they may become organizers of experience and serve as
cognitive reference points (Lakoff, 1987; Rosch, 1975a, 1977). A number of
other prototypicality effects have also been empirically established: Prototypi-
cal members tend to be acquired earlier than peripheral members, learned
with greater ease, given more frequently as exemplars of a category, and pro-
cessed more quickly and accurately. Most of these prototypicality effects have
also been found in language learning and use (de Villiers; Lakoff; Taylor, 1998).
This constitutes evidence that linguistic structures are prototype categories.

Given the above assumptions and research findings, the framework pro-
posed here motivates three hypotheses about the accessibility of metalinguis-
tic knowledge in L2 production.

Hypothesis 1

The power function for practice effects on skill development suggests that the
automatization of underlying knowledge is a gradual, lengthy process involv-
ing a great deal of practice (Anderson, 1993; Anderson & Fincham, 1994; De-
Keyser, 1997). Given the limited time and opportunity that typical instructed
learners have to use their explicit L2 rules, it is reasonable to expect them to
process their metalinguistic knowledge in a relatively controlled mode. Be-
cause controlled processing requires much attention, more attention to form
should facilitate access to their metalinguistic knowledge. The first hypothe-
sis, then, is as follows: When instructed L2 learners have correct metalinguis-
tic knowledge about a target structure, their accuracy for the structure
increases in proportion to the degree of attention to form allowed by produc-
tion tasks.5

Hypothesis 2

Based on the aforementioned assumptions and findings about prototype cate-
gories, asymmetric processing is expected for prototypical and peripheral
uses of a linguistic structure. Metalinguistic knowledge about prototypical
uses of a linguistic structure should be better established, cognitively more
salient, and more closely connected with the structure than metalinguistic
knowledge about its peripheral uses. Other things being equal, the former
should be more readily accessible in L2 performance than the latter (Odlin,
1986). Hence, the second hypothesis is that, given correct metalinguistic
knowledge about different uses of a target structure, instructed L2 learners
are more accurate with prototypical uses than with markedly peripheral ones.
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Hypothesis 3

Prototype-based research on language acquisition has found that prototypical
uses of a linguistic structure generally are learned earlier than peripheral uses,
encountered more frequently, and used to organize knowledge about the
structure. In the context of L2 instruction, this would translate into more op-
portunity to activate the knowledge underlying these uses. Because process-
ing automaticity develops as a function of practice, more practice would give
rise to greater automaticity. Thus, there are grounds for assuming that meta-
linguistic knowledge about prototypical uses are automatized to a greater ex-
tent than metalinguistic knowledge about peripheral uses. Because processing
of less automatized knowledge depends more on attentional resources, access
to metalinguistic knowledge about peripheral uses should be more suscepti-
ble to differences in attention to form. Thus, the third hypothesis is that, given
correct metalinguistic knowledge about different uses of a target structure, in-
structed L2 learners’ accuracy for peripheral uses is more affected by atten-
tion to form than their accuracy for more prototypical uses.

METHOD

Participants

This study involved 64 Chinese learners of English from a 6-month intensive
English program at a university in Singapore. The program was conducted to
prepare newly arrived freshmen from the People’s Republic of China for their
undergraduate studies in local universities. The participants (44 males, 20 fe-
males) were randomly selected from a cohort of 150 students. Their ages
ranged from 18 to 21 years. Based on their scores on the Secondary Level En-
glish Proficiency Test (Educational Testing Service, 1991), they were classified
as upper intermediate learners. All the participants had received about 1,000
hours of formal instruction in English (about 930 hours at secondary school
and 60 hours at university) in China. According to their responses to a back-
ground questionnaire, some of the most often used instructional and learning
strategies in their previous L2 learning experiences had been explicit teaching
and learning of grammar rules, syntactic parsing, contrastive analysis, pattern
practice, error correction, translation, memorization of vocabulary items, and
recitation of textbook passages. It should be clear from this brief description
that the participants had been exposed to much metalinguistic information
and had studied English mainly in an acquisition-poor environment.

Elicitation of Metalinguistic Knowledge

Target Structures. Three criteria were used in selecting target structures for
investigation. First, the target structures should be those that the participants
had been repeatedly exposed to and explicitly instructed on, so that they would
be reasonably expected to have developed relevant metalinguistic knowledge.
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Second, each of the target structures should be complex enough to require a
number of rules to describe its various uses. Third, the target uses should rep-
resent both prototypical and peripheral usage of the target structures.

Based on the above criteria, six English structures—the, a[n], Ø, the simple
present, the simple past, and the present perfect—were chosen for investiga-
tion. These structures were selected by checking several sources of informa-
tion. The national syllabus for secondary English instruction (State Education
Commission of China, 1990) was checked to ensure that the participants had
received instruction in these structures. According to the syllabus, all of the
target structures would have been covered in the junior secondary English
course. The syllabus also requires that knowledge of the same structures be
consolidated throughout the senior secondary English course, with old uses
being constantly reviewed and new uses introduced where feasible. A careful
examination of some nationwide secondary English textbooks (Chen & Liu,
1990; Dong & Liu, 1984; Grant & Liu, 1992, 1993, 1996; Hu & Liu, 1986) indi-
cated that the syllabus requirements are followed closely in these textbooks.6

Given the prevalent instructional practices adopted in the secondary-level
classroom in China (see Cortazzi & Jin, 1996), it would be safe to assume that
the participants had received much explicit instruction on the target struc-
tures. As a matter of fact, the textbooks abound with explicit rules for various
uses of the six structures. Clearly, the first criterion was met. As regards the
criterion of complexity, reference and pedagogical grammars (e.g., Celce-
Murcia & Larsen-Freeman, 1999; Quirk, Greenbaum, Leech, & Svartvik, 1985)
as well as pedagogical proposals (e.g., DeCarrico, 1986; Master, 1988a, 1988b,
1990) clearly show that each of the target structures has a number of different
uses. To implement the last criterion, an inventory was made that listed all
the prescriptive rules and uses of the six structures found in the aforemen-
tioned textbooks. Based on the expert opinions discussed in a later section,
two uses of each target structure were selected to represent the prototypical
and the peripheral use. This yielded a total of 12 use-related rules.7 They ap-
pear in Appendix A.8

Instrument. In the SLA literature, there is general support for verbal report-
ing as a test of explicit knowledge (Bialystok & Ryan, 1985; Cromdal, 1999;
Ellis, 1991). Thus, metalinguistic knowledge is frequently elicited with tasks
that require L2 learners to explain certain grammatical features (e.g., Green &
Hecht, 1992; Hulstijn & Hulstijn, 1984; Sorace, 1985). Although cognitive psy-
chologists argue that a verbal-report test may not be a sensitive or exhaustive
measure of explicit information, it is generally agreed that what is elicited by
such a test is explicit information (see Anderson, 1993; Dulany, Carlson, &
Dewey, 1984; Shanks & St. John, 1994). Therefore, an explanation task was
used in this study to assess the participants’ metalinguistic knowledge about
the 12 use-related rules.9 A written instrument was developed that consisted
of sentences exemplifying the target uses (see Appendix A). Examples of these
sentences are: The aeroplane has revolutionized travel and Who has broken the
window? The participants were asked to explain the grammar rules underlying
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the uses of the underlined structures. They were required to respond only in
Chinese so that no failure to verbalize a rule or ambiguity in a verbalization
could be attributed to a poor command of the medium language.10 There was
no time limit for the task.

Scoring Procedure. The verbalizations were marked independently by the
author and an experienced secondary-school teacher of English from China. In
view of Schmidt’s (1990, p. 152) insightful comments, a somewhat relaxed
view of what constituted a correct rule was adopted so as to avoid an overly
restrictive definition of correct metalinguistic knowledge and to allow scope
for the participants to express their understanding. A verbalization was ac-
cepted as correct if it expressed the essential information. Thus, a correct rule
might be given in nontechnical language, couched as a rule of thumb known
to Chinese teachers and learners, or cover a somewhat broader or narrower
scope than the preset rule statement (cf. Green & Hecht, 1992). For example,
a verbalization like “You use a when you mention a person or a thing for the
first time” was considered just as good as the more precise statement “The
indefinite article is used before a singular count noun to indicate that the ref-
erent is not identifiable in the shared knowledge of the speaker and the
hearer.”

The interrater agreement was good (96%), and the disagreements were re-
solved through discussion. An analysis of the marking results revealed that
the participants had correct metalinguistic knowledge about the 12 use-
related rules in most cases. There were 667 acceptable verbalizations out of a
maximum of 768 (64 × 12), 94 irrelevant or idiosyncratic formulations, and 7
cases in which no verbalization was produced. That is, in about 87% of the
cases, the participants had correct metalinguistic knowledge about the target
uses. The most and the least successful participants gave 12 and 8 correct
rules, respectively, and the group mean was slightly above 10.

Elicitation of Prototypicality Judgments

Preset Classifications. To test the hypotheses it was necessary to select
candidates for prototypical and peripheral uses of the target structures. The
selection was made with reference to expert opinions, textbook presentations,
and data collected in a pilot study.

According to Celce-Murcia and Larsen-Freeman (1999), Quirk et al. (1985),
and Whitman (1974), the generic use of articles is far less common than specific
reference. Furthermore, the, a(n), and Ø “can often be used without appreciable
difference of meaning in generic contexts” (Quirk et al., p. 265). That is, basic
distinctions among the three articles tend to become neutralized in generic con-
texts.11 Consequently, it would be reasonable to choose generic reference (rules
2, 4, and 6 in Appendix A) as candidates for peripheral article usage.

Quirk et al. (1985) observed that the is used mainly to refer to “something
which can be identified uniquely in the contextual or general knowledge
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shared by speaker or hearer” (p. 265) and that “a/an is typically used when
the referent has not been mentioned before, and is assumed to be unfamiliar
to the speaker or hearer” (p. 272). They also pointed out that Ø is more fre-
quently used for indefinite reference (p. 275). Similarly, Master (1990) argued
that, whereas the is typically used for identification as exemplified by second
mention usage, a(n) and Ø are used chiefly for classification as represented
by first-mention usage.12 Celce-Murcia and Larsen-Freeman (1999) also demon-
strated that second-mention usage of the definite article and first-mention us-
age of the indefinite or zero article represent “‘canonical’ use of articles in
written discourse” (p. 283). Given these observations, anaphoric reference
(rule 1 in Appendix A) and indefinite specific reference (rules 3 and 5) would
seem to be good candidates for prototypical uses of the, a(n), and Ø, respec-
tively.

As for the three tense-aspect structures, Comrie (1985) observed that “in
particular, the present tense is used to speak of states and processes which
hold at the present moment, but which began before the present moment and
may well continue beyond the present moment” (p. 37). According to Comrie
(1976), reference to a definite event in past time is the basic meaning of the
simple past, and the present perfect “more generally . . . indicates the continu-
ing present relevance of a past situation” (p. 52). Similarly, Huddleston (1988)
characterized the primary use of the simple present as the location of a situa-
tion in present time, in contrast to the simple past, which “serves straightfor-
wardly to locate the situation in past time” (p. 71), and the present perfect,
which locates the situation in past time but implies relevance to the present.
Bardovi-Harlig (1997, p. 798) also observed that “the most commonly cited
meaning of the present perfect, and that which distinguishes it from the sim-
ple past, is the notion of current relevance” (emphasis in original). In view of
these observations, references to a present state (rule 7 in Appendix A), to a
definite past event (rule 9), and to an indefinite past event with present rele-
vance (rule 11) were selected as prototypical uses of the three tense-aspect
structures, respectively. In the same discussions cited above, future time ref-
erence of the simple present (rule 8), present reference of the simple past
(rule 10), and reference to an event or state leading up to the present (rule
12) are treated either as apparent exceptions or as secondary or derivative
meanings of the three tense-aspect structures. Accordingly, these meanings
were selected as peripheral uses.13

The secondary English textbooks mentioned previously were checked to
see whether the candidate prototypical rules had been presented earlier to
the participants than the candidate peripheral rules. All the prototypical rules
were found to be introduced before their corresponding peripheral uses in
these textbooks. To determine whether the prototypical uses would indeed
occur more frequently than the peripheral uses in production, 80 composi-
tions were collected in a pilot study on 20 Chinese learners from a previous
batch of participants in the same intensive English program. A frequency
count was made of the obligatory contexts for these uses in the data. It was
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found that there were nearly five times as many obligatory contexts for the
prototypical uses as those for the peripheral uses. Thus, the preset classifica-
tions were supported by the frequency data.

The expert opinions and the frequency data notwithstanding, the validity of
the preset classifications needed to be verified by the individual participants.
Although it is reasonable to assume enough interpersonal and cross-cultural
overlap as a function of universals in human cognitive processing (Rosch,
1974), each individual may, as Entwistle (1981) argued, have a unique con-
ceptual structure or system of schemas. Furthermore, instructed L2 learners’
knowledge of the target grammar may be affected by distortions found in their
textbooks (Pica, 1983). Consequently, what is a prototypical use to grammari-
ans may not be perceived to be so by an L2 learner. It would not make sense
to investigate the effect of prototypicality without first establishing whether
the classifications were valid to the individual participants.

Instrument. In the cognitive literature, intuitions about the relative proto-
typicality of exemplars of a category are frequently assessed through a judg-
ment task. On such a task, subjects are required to rate the extent to which
each exemplar of a category represents their idea or image of the meaning
of the category. Rosch’s (1973, 1975b) research showed that prototypicality
judgments elicited in this manner are meaningful, consistent, and reliable. In
view of this research, a prototypicality judgment test was designed for this
study. It comprised 12 use-based rules and sentences exemplifying them (see
Appendix B). The rules and examples were paired by structure. The partici-
pants were required to indicate which rule in each pair they considered the
more typical use of the target structure. No time limit was imposed on the
test. All the participants found the task quite easy, and there were rare cases
in which the original judgment was changed.

Scoring Procedure. The scoring procedure was rather straightforward. Al-
though there was high agreement (above 90%) between the preset classifica-
tions and the participants’ actual judgments, it was the latter that dictated the
categorization of the target uses as prototypical or peripheral. Furthermore,
the categorization was made strictly on an individual basis. Thus, a target use
might be classified as prototypical for some participants but peripheral for
others, depending on their actual judgments. Each participant’s judgments
were entered separately. Only those judgments in cases in which the individ-
ual participants had correct metalinguistic knowledge were recorded. Each
participant’s recorded judgments were then used to group obligatory contexts
for the target uses in his or her production data into prototypical and periph-
eral ones.

Production Tasks

Spontaneous Writing Tasks. The participants completed four spontaneous
writing tasks: two narratives on the topics “An important event in my life” and
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“An unforgettable pleasant experience” as well as two argumentative essays
on the topics “Knowledge is power” and “Money cannot buy happiness.”14 Two
discourse types were used in anticipation of a possible bias in the proportion
of some target uses elicited by only one discourse type (Tarone & Parrish,
1988). To focus the participants’ attention on meaning rather than on form,
they were required to write as fast as possible (to finish their writing within
an hour) and as much as possible (at least 400 words for each essay). To pre-
vent off-line monitoring, they were instructed to write only one draft and not
to revise it after they finished composing. Additionally, they were not allowed
to consult any reference materials during their writing so as to make sure that
all the target uses were generated by the participants themselves. On average,
it took them 46 minutes to finish each writing task and the mean length of the
essays was 479 words.

Error-Correction Tasks. Two error-correction tasks were used to provide
a contrast with the spontaneous writing tasks and to test the effect of atten-
tion, as reflected in time pressure, on the use of metalinguistic knowledge.
Two similar sentences (or short passages) of comparable difficulty and length
were constructed, each containing an error (sometimes more than one) in-
volving one of the target uses. As an example, one pair consisted of I’ll let you
know if I’ll hear from her and We’ll start as soon as you will be ready. There
were a total of 49 pairs of targeted erroneous sentences (see note 8). One sen-
tence was randomly selected from each pair to form the first version of the
error-correction instrument, and the remaining ones formed the second (see
Appendix C). Incorporated into each version as distracters were 11 sentences
that contained erroneous uses of other structures. The 60 sentences were pre-
sented in scrambled order. As a check on the difficulty levels of the two ver-
sions, they were piloted on the 20 learners mentioned earlier. Half of the
learners took one version, and half took the other. A t-test run on the mean
percentages of suppliance of the target structures in obligatory contexts did
not detect any significant difference, t = .84, df = 19, p = .40, 2-tailed. Thus, it
was reasonable to treat the two versions of the instrument as highly compa-
rable.

The first error-correction task was administered without time pressure,
and the second one with time pressure. The participants were instructed to
take as much time as they needed to correct and rewrite the 60 erroneous
sentences on the untimed task but to finish the timed one within 35 minutes.15

On average, it took them 54 minutes to complete the first task and 34 minutes
to finish the second one. A careful examination of the error-correction data
revealed that the participants rewrote a majority of the test sentences exten-
sively, making changes to both errors and error-free structures.

Scoring Procedure. To establish marking reliability, eight compositions—
two on each of the writing topics—were randomly selected from the samples
collected in the pilot study and marked by the author and two native-speaker
lecturers in applied linguistics. They were guided in their marking by a de-
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Table 1. Counterbalancing procedures for data collection

Order of
administration Task 1 Task 2 Task 3 Task 4 Task 5 Task 6 Task 7 Task 8

Order A AT1 NT1 AT2 NT2
UC1 TC2

Order B NT1 AT2 NT2 AT1
RV PJ + Q

Order C AT2 NT2 AT1 NT1
UC2 TC1

Order D NT2 AT1 NT1 AT2

Note. AT1 = argumentative topic 1; AT2 = argumentative topic 2; NT1 = narrative topic 1; NT2 = narrative topic 2;
PJ = prototypicality judgment; Q = questionnaire; RV = rule verbalization; TC1 = timed correction version 1; TC2 =
timed correction version 2; UC1 = untimed correction version 1; UC2 = untimed correction version 2.

tailed scheme, which required them to identify all the instances of suppliance
and nonsuppliance of the target uses in obligatory contexts. For articles, all
prenominal positions were marked except: (a) those occupied by determiners
(e.g., my, any, and each) that do not allow the simultaneous presence of any
article (see Quirk et al., 1985, pp. 254–257); (b) those in common phrases that
may have been learned as formulas (e.g., a little, a few, and a number of); (c)
those following measure partitives (e.g., a piece of advice); and (d) those in
the second position of conjoined noun phrases (e.g., the boys and girls).16

For the tense-aspect structures, only finite verbs were marked. Modal verbs
and semiauxiliary verbs (e.g., could, have to, used to) were excluded. Obliga-
tory contexts for the simple past were excluded in cases in which the verb in
question had an identical base and past form. Surface errors such as morpho-
logical, lexical, collocational, and spelling anomalies were not marked as er-
rors if the correct target structures had been chosen. However, where it was
not clear whether an article or some other structure (e.g., a quantifier or a
demonstrative) had been omitted, the omission was marked as one of an arti-
cle (cf. Tarone & Parrish, 1988, p. 37).

An examination of the sample marking results showed that the initial inter-
rater agreement was 96% for error identification and 93% for usage classifica-
tion. A great majority of the disagreements were subsequently resolved
through discussion. Given these results, there was acceptable interrater reli-
ability. All the writing and error-correction data were then marked by the au-
thor according to the marking scheme. Instances of the target uses in
obligatory contexts were tallied according to the independent variables, and
percentages of suppliance in obligatory contexts were computed for each par-
ticipant.

Research Design

Data Collection. The experimental design used to test the hypotheses is
summed up in Table 1. The spontaneous writing tasks were administered in
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two rounds, with each round consisting of a narrative and an argumentative
task. Between the two rounds were the untimed error-correction task and the
rule-verbalization task, which served as two consciousness-raising tasks at the
same time.17 In terms of Sharwood Smith’s (1991) classification of conscious-
ness-raising activities, both tasks were elaborate and explicit. The timed error-
correction task was administered after the second round of spontaneous
compositions and was followed by the prototypicality judgment task. Counter-
balancing procedures were used to minimize instrument and order effects.
The writing tasks were administered in four different orders, such that on
each writing task half of the participants wrote an argumentative essay, and the
other half a narrative. Of those working on the same mode of writing, half wrote
on one topic, and half wrote on the other topic. Similarly, half of the partici-
pants took the first version of the error-correction instrument, and half took the
second version, on both the timed and untimed error-correction tasks. All the
data were collected within two consecutive weeks shortly after the intensive
English program started. The data collection took place in ordinary classrooms
and during the participants’ free timeslots between normal classtime.

Analysis. To test the effects of attention, prototypicality, and automaticity
on access to metalinguistic knowledge, two ANOVAs were run, respectively,
on the writing and error-correction data. Both adopted a 2 × 2 factorial design
with repeated measures on the independent variables. Whereas the variable
of attention was manipulated through the consciousness-raising tasks for the
writing tasks, it was operationalized in terms of time pressure for the error-
correction tasks. For both ANOVAs, prototypicality was operationalized on
the basis of individual participants’ judgments. Although automaticity did not
figure as an independent variable, its effect would come through if an interac-
tion were found between prototypicality and attention (see the motivation for
hypothesis 3). To summarize, the statistical analyses involved the following
independent variables:

1. Prototypicality: a two-level variable, distinguishing those target uses judged by the
individual participants to be prototypical of the six structures from those judged
to be peripheral;

2. Attention to form: a two-level variable, distinguishing between the spontaneous
writing tasks administered before and after the consciousness-raising tasks;

3. Time pressure: a two-level variable, distinguishing between the timed and untimed
error-correction tasks.

The dependent variables were percentages of suppliance of target uses in
obligatory contexts elicited by the production tasks.18 The p value was set at
.05 for both ANOVAs.

RESULTS

Table 2 sums up descriptive statistics for the variables involved in testing the
hypotheses.19 Before the main statistical analyses could be run, it was neces-
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Table 2. Descriptive statistics for variables involved in hypothesis-testing

Independent variables n M SD

Prototypicality × Attention to Form
Prototypical − Pre-consciousness-raising (A1 + N1) 64 91.50 4.04
Prototypical − Post-consciousness-raising (A2 + N2) 64 92.47 2.79
Peripheral − Pre-consciousness-raising (A1 + N1) 64 69.59 13.61
Peripheral − Post-consciousness-raising (A2 + N2) 64 78.25 11.64

Prototypicality × Time Pressure
Prototypical − Untimed Correction 64 97.61 2.29
Prototypical − Timed Correction 64 95.08 3.28
Peripheral − Untimed correction 64 90.65 8.87
Peripheral − Timed Correction 64 82.42 12.71

Note. A1 = first argumentative task; A2 = second argumentative task; N1 = first narrative task; N2 = second narrative
task. Where two tasks are joined by a plus sign, the dependent variable in question was based on data collapsed
across the designated tasks.

sary to conduct some preliminary analyses. First, it was important to check
whether the variables used for purposes of counterbalancing (i.e., the order
of administration, the two topics for each discourse type, and the two ver-
sions of the error-correction instrument) made any difference to the results of
the experiment. Four one-way ANOVAs were run respectively on the first nar-
rative task, the first argumentative task, the second narrative task, and the
second argumentative task (see Table 1). Two t-tests were carried out sepa-
rately for the timed and untimed correction tasks. The dependent variables
were percentages of suppliance of all the target uses in obligatory contexts.
No significant difference was found for any of the independent variables: F(3,
60) = .29, p = .83 for the first narrative task; F(3, 60) = .79, p = .51 for the first
argumentative task; F(3, 60) = .36, p = .78 for the second narrative task; F(3,
60) = .52, p = .67 for the second argumentative task; t = .72, df = 62, p = .48 for
the timed correction task; and t = .55, df = 62, p = .58 for the untimed correc-
tion task. Although there were obvious differences in accuracy between the
narrative and argumentative tasks, no preliminary ANOVA was run to com-
pare performances between the two discourse types, and the differences were
ignored in the main ANOVA because the planned comparison was between
symmetrical combinations of narrative and argumentative tasks.

Second, it was important to check whether the consciousness-raising tasks
(i.e., the verbalization task and the untimed correction task) had been effec-
tive. The number of accuracy-oriented corrections per 100 words was used as
a dependent measure. This measure was chosen because previous research
often associated accuracy-oriented self-repair with attention to form (Krashen,
1982; Sindermann & Horsella, 1989). It was reasoned that if the consciousness-
raising tasks had been effective, the participants should have given more at-
tention to formal aspects of their output, making more accuracy-oriented cor-
rections on the post-consciousness-raising writing tasks. The corrections that
were coded included all the false starts, cross-outs, insertions, visual symbols,
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Table 3. Results of repeated-measures ANOVA for prototypicality and
attention to form

Source SS df MS F

Prototypicality (P) 20883.321 1 20883.321 319.732*
Error (prototypicality) 4114.851 63 65.315

Attention to form (A) 1482.779 1 1482.779 15.528*
Error (attention to form) 6015.962 63 95.491

P × A 946.139 1 946.139 9.413*
Error (P × A) 6332.484 63 100.516

*p < .05.

and reformulations that were overtly made to improve grammatical accuracy.
A one-way ANOVA with repeated measures found a significant main effect;
F(3, 189) = 94.07, p < .001. Post hoc comparisons (the Scheffé method) re-
vealed that the two post-consciousness-raising writing tasks each contained
significantly more accuracy-oriented corrections than either of the pre-
consciousness-raising tasks, whereas no other comparisons reached statisti-
cal significance at the .05 level. These results were further checked against the
participants’ responses to a postexperimental questionnaire. A great majority
of them (87.5%) reported that they had noticed, through the verbalization and
error-correction tasks, that the study had to do with certain structures,
though not necessarily the six structures under investigation. They also re-
ported that they had tried to use the noticed structures more carefully on the
subsequent writing tasks. Given these results, it can be concluded that the
experimental conditions were valid.

The Prototypicality × Attention to Form ANOVA found a main effect for
both independent variables. As shown in Table 3 and Figure 2, when correct
metalinguistic knowledge was available, the participants were far more accu-
rate with the prototypical uses than with the peripheral ones. The differences
were significant regardless of differences in attention to form between the pre-
and post-consciousness-raising writing tasks. The participants’ overall accu-
racy also increased substantially from the pre-consciousness-raising tasks,
where less attention to form was available, to the post-consciousness-raising
ones, which allowed a greater focus on form. These differences were signifi-
cant across the two levels of prototypicality. Given these results, both hypoth-
esis 1 and hypothesis 2 were supported statistically by the writing data.

There was, as expected, a significant interaction between prototypicality
and attention to form. As Figure 2 shows, the difference between the mean
accuracy rates of the prototypical and peripheral uses was much greater on
the pre-consciousness-raising tasks than on the post-consciousness-raising
ones. The interaction effect warrants further examination because it might be
an artifact resulting from a ceiling effect that affected the prototypical uses
but was absent for the peripheral uses.20 This issue will be addressed after the
results of the second two-way ANOVA are presented.
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Figure 2. Mean accuracy rates by prototypicality and
attention to form.

Table 4. Results of repeated-measures ANOVA for prototypicality and
time pressure

Source SS df MS F

Prototypicality (P) 6162.937 1 6162.937 75.458*
Error (prototypicality) 5145.428 63 81.673

Time pressure (T) 1853.572 1 1853.572 43.699*
Error (time pressure) 2672.232 63 42.416

P × T 521.066 1 521.066 13.406*
Error (P × T) 2448.639 63 38.867

*p < .05.

The Prototypicality × Time Pressure ANOVA was run to test the same three
hypotheses on the error-correction data. It was similar to the first two-way
ANOVA except that time pressure was used instead of attention to form. Both
time pressure and attention to form, however, had to do with the amount of
attention available for linguistic processing. Table 4 sums up the results of the
ANOVA, and Figure 3 plots the means. For ease of comparison with Figure 2,
the timed error-correction task is listed before the untimed one in Figure 3,
contrary to their order of administration. Like the first two-way ANOVA, this
ANOVA also identified a main effect for prototypicality. Furthermore, there
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Figure 3. Mean accuracy rates by prototypicality and time
pressure.

was a main effect for time pressure. In other words, the prototypical uses
were supplied far more accurately than the peripheral ones on both error-
correction tasks, and greater accuracy was achieved for both prototypical and
peripheral uses in the absence of time pressure. These results corroborated
those obtained in the Prototypicality × Attention to Form ANOVA and hence
provided further support for hypotheses 1 and 2.

The Prototypicality × Time Pressure ANOVA also yielded a significant inter-
action effect in the hypothesized direction. That is, the accuracy for the proto-
typical uses was less affected by the presence of time pressure than the
accuracy for the peripheral ones. Given the high accuracy levels of the proto-
typical uses (95.08% and 97.61%), it was possible for the interaction to be an
artifact of a ceiling effect for the prototypical uses. Although this possibility
could not be eliminated for the error-correction data, a close look at the mean
accuracy rates for the writing tasks indicated that the interaction for the writ-
ing data was a genuine one. Notice that the accuracy for the prototypical uses
on the post-consciousness-raising tasks was only 92.47%. There was still enough
room for further increases. As a matter of fact, the participants did attain a
much higher accuracy level under more favorable conditions—that is, on the
untimed error-correction task. If only a ceiling effect and no other factors had
been at work, their accuracy for the prototypical uses on the post-conscious-
ness-raising tasks should have been comparable to their accuracy for the un-
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timed error-correction task (i.e., 97.61%). At such an accuracy level, the
significant interaction would simply disappear. This was confirmed by an ad-
ditional two-way ANOVA in which the accuracy scores for the prototypical
uses on the post-consciousness-raising tasks was replaced by those on the un-
timed correction task, F(1, 63) = 1.06, p = .30. These results ruled out the pos-
sibility of a ceiling effect on the interaction between prototypicality and
attention to form. Consequently, the interaction could be interpreted as show-
ing that differences in attention to form had a greater effect on the peripheral
uses than on the prototypical ones. Thus, hypothesis 3 was largely confirmed.

DISCUSSION

In the previous section, the analyses of the data showed that when correct
metalinguistic knowledge was available, formal accuracy varied significantly
in proportion to the degree of attention to form and time pressure. There also
existed distinct patterns of accuracy for the prototypical and peripheral uses
of the same target structures, with significantly greater accuracy consistently
associated with the former across the tasks. Furthermore, there was a signifi-
cant interaction between linguistic prototypicality and attentional differences,
as operationalized by different experimental conditions. Of course, it would
be oversimplistic to conclude, solely on the basis of the presence of metalin-
guistic knowledge, that such knowledge is involved in L2 output, especially in
more spontaneous production. The results obtained in this study, however,
do not lend themselves to an interpretation that rules out the involvement of
metalinguistic knowledge in L2 output (e.g., Green & Hecht, 1992; Seliger,
1979). Krashen’s (1982) Monitor Hypothesis seems, at first glance, to be capa-
ble of explaining the notable increases in accuracy across the tasks. However,
it does not predict that the so-called three necessary conditions for monitor-
ing (i.e., focus on form, sufficient time, and knowing the rule) have systemati-
cally differential effects on different target uses for the same learner both
under the same task conditions and across different task conditions. Conse-
quently, it cannot easily account for the differences in accuracy between the
prototypical uses and the peripheral ones, nor can it adequately explain the
interaction between prototypicality and attention to form.

The observed patterns of accuracy could not have been caused by implicit
knowledge or memorized instances of the target uses either. Implicit knowl-
edge is, by nature, immune to influences of processing conditions (Johnson,
1996; Krashen, 1982; Paradis, 1994; Zobl, 1992). The retrieval of such knowl-
edge in performance is stable because it is embedded in procedures for ac-
tion, is highly automatized, and is, consequently, largely unaffected by
attentional pressure. Similarly, retrieval of memorized instances in perfor-
mance is little affected by simultaneous capacity-taxing processes because it
is direct, quickly automatized, and light on attentional capacity (Anderson et
al., 1997; Logan & Etherton, 1994; Robinson, 1997; Skehan, 1998). In the pres-
ent study, however, the mean accuracy rate of the peripheral uses underwent
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a 12% increase from the pre-consciousness-raising writing tasks to the post-
consciousness-raising ones, and a 10% increase from the timed correction task
to the untimed one (see Table 2). Although differences in accuracy between
the tasks were notably smaller in the case of the prototypical uses, a paired-
samples t-test revealed that they were statistically significant at the .05 level.
Given the relative insusceptibility of implicit knowledge and memorized in-
stances to differences in processing conditions, such significant fluctuations
would not be expected. There is another good reason for ruling out implicit
knowledge and memorized instances as determinants of the observed pat-
terns. The SLA literature documents ample empirical evidence that metalin-
guistic tasks such as error correction mainly tap explicit, analyzed knowledge
(Bialystok, 1979, 1982; Cromdal, 1999; Gass, 1983; Norris & Ortega, 2000).
Therefore, there is solid ground for suggesting that metalinguistic knowledge
contributed substantially to the pattern of accuracy observed on the two er-
ror-correction tasks. The striking similarity between the patterns of accuracy
observed on the error-correction tasks and the more spontaneous writing
tasks, then, indicates that both patterns were essentially a function of the
same type of knowledge.

The results of this study lend themselves more readily to an interpretation
that acknowledges the involvement of metalinguistic knowledge in L2 perfor-
mance but sees its mobilization as operating within some psychological
constraints. One such constraint is the amount of attention to linguistic pro-
cessing available at the time of production. As far as processing demands are
concerned, the major difference between the pre- and post-consciousness-
raising writing tasks did not arise from drastically different attentional foci but
lay in the relative allocations of attention to form. All of the writing tasks were
meaning focused. However, the consciousness-raising tasks induced the par-
ticipants to allocate more attention to form on the post-consciousness-raising
tasks than they did on the pre-consciousness-raising ones. The attentional dif-
ference between the two correction tasks presented a slightly different picture
because the focus of attention in both was on form. Nonetheless, it was still a
difference in the relative amount of attention available for linguistic process-
ing in that the untimed correction task imposed less attentional pressure than
the timed one. It would seem that the greater focus on form induced by the
consciousness-raising tasks and the greater amount of attention allowed by
the absence of time pressure facilitated the participants’ access to their cor-
rect metalinguistic knowledge, which was not fully automatized, and hence re-
sulted in greater accuracy in their production of the target uses.

The hypothesis about a close relationship between access to metalinguistic
knowledge and attention to linguistic processing was supported by the values
of eta squared (η2) obtained for the independent variables of interest in the
main ANOVAs. Eta squared is a measure of strength of association between an
independent variable and the overall variability in the data. Generally speak-
ing, η2 > .10 indicates a reasonable association, and η2 > .40 shows a strong
association (Hatch & Lazaraton, 1991). The η2 was .20 for Attention to Form
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and .41 for Time Pressure. In other words, the two independent variables ac-
counted for 20% and 41% of the overall variance in each case. Both were
healthy associations. The reliable associations notwithstanding, it should be
noted that the η2 for Attention to Form was considerably smaller than the η2 for
Time Pressure. This difference might be due to the scope and strength of the
consciousness-raising tasks in manipulating attentional allocations. The tasks
may not have affected every participant as the imposed time pressure did. Addi-
tionally, the strength of the consciousness-raising tasks might have been consid-
erably weakened by the competition for attentional resources from other
components (e.g., pragmatic and textual aspects) of the writing tasks.

Although attention appears to be an important psychological constraint on
the utility of metalinguistic knowledge in real-time performance, it is not the
only mediating factor. The results of the two-way ANOVAs suggest that the
relative prototypicality of the target uses in question also affected the accu-
racy with which the participants produced them. The consistently greater ac-
curacy for the prototypical uses can be explained with reference to their
greater central tendency and cognitive salience. Prototypical uses generally
share more features with other uses of the same target structures than periph-
eral uses. Take, for example, the use of the simple past to refer to a definite
past event and the second-mention use of the definite article. Both were unan-
imously judged by the participants to be more prototypical of the target struc-
tures. Reference to a definite past event shares past reference, remoteness,
dynamic action, and completeness, respectively, with the use of the simple
past to describe a past state, a hypothetical situation, a past habitual event,
and a past activity (Andersen & Shirai, 1994; Comrie, 1985; Lewis, 1986; Quirk
et al., 1985). Similarly, the second-mention use of the definite article overlaps
in features with other types of reference expressed by the structure: it shares
context-dependent recoverability with cataphoric reference; assumed general
knowledge with generic and sporadic reference; and specificity with situa-
tional and unique reference (Celce-Murcia & Larsen-Freeman, 1999; Master,
1988a; Quirk et al.; Tarone & Parrish, 1988). Such a strong central tendency,
coupled with L2 learners’ earlier and more frequent exposure to prototypical
uses, could make such uses cognitively more prominent and give rise to a
stronger connection between them and the structures in question. In other
words, prototypical uses tend to have greater cue validity for the target struc-
tures than peripheral ones. Thus, it would be more likely for metalinguistic
knowledge about prototypical uses to be activated and processed under atten-
tional pressure.

The η2 values associated with prototypicality were rather high (.84 and .55
for the writing and error-correction tasks, respectively). There is reason, how-
ever, to argue that the large magnitude of these values might have resulted
from the convergent effects of linguistic prototypicality and processing auto-
maticity. Although the existence of a main effect for prototypicality is largely
consistent with findings from Rosch’s (1975b) research, it should be noted
that there is an important difference between Rosch’s results and the results
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reported here. Rosch found either constant differences in performance be-
tween prototypical and peripheral instances across different experimental
conditions or a stronger task effect on prototypical instances in the case of an
interaction. By contrast, this study has found varying differences in accuracy
between the prototypical and peripheral uses across the task levels and a
markedly weaker task effect (in terms of attentional differences) on the proto-
typical uses. This discrepancy suggests that some other factor was working in
conjunction with prototypicality and that its effect was strong enough to af-
fect the interaction pattern.

Given the relative frequency and salience of more prototypical target uses,
it is reasonable to argue that that factor was processing automaticity. Al-
though Rosch et al. (1976, p. 501) demonstrated that prototypicality effects
“could well arise from category structure alone without implementation from
frequency,” it does not follow that frequency cannot contribute to greater
automaticity in processing knowledge of more prototypical members of a cate-
gory when learning is not complete (see Barsalou, 1985). There is consider-
able evidence that processing automaticity arises from constant activation
of relevant informational elements in memory (Anderson, 1983; Shiffrin &
Schneider, 1977; Schneider et al., 1984). The markedly greater frequency of
more prototypical target uses in the input to and output by L2 learners (e.g.,
the prototypical uses elicited by the writing tasks were more than four times
as many as the peripheral ones) may well result in greater automaticity in pro-
cessing explicit knowledge of such uses. Furthermore, because of the special
role of prototypes in cognitive processing, prototypical members of a cate-
gory tend to be learned earlier, stored as the base for subsequent conceptual
organization, and constantly referred to when new or ambiguous cases are in
question (Rosch, 1978). All these should contribute to more frequent activa-
tion of prototypical rules. Thus, there are grounds for believing that the par-
ticipants’ processing of the prototypical rules was automatized to a much
greater extent than their processing of the peripheral ones. This greater auto-
maticity rendered access to the prototypical rules less susceptible to the influ-
ence of attentional pressure than access to the peripheral rules. As a result,
the range of variation in accuracy for the prototypical uses was much nar-
rower than that of the peripheral uses.

CONCLUSION

This study has produced some positive evidence for the contention that meta-
linguistic knowledge can be mobilized in L2 performance. The results also sug-
gest that real-time access to such knowledge is subject to the influences of
three interacting psychological factors: the amount of attention to form al-
lowed by a task, the relative prototypicality of the target uses involved, and
the level of automaticity attained in processing the relevant knowledge. High
attentional pressure, lack of prototypicality, and low automaticity seem to
constrain access to such knowledge. Furthermore, the effect of one factor can
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be mediated by the other two factors. Thus, the extent to which attention af-
fects access to metalinguistic knowledge may depend on whether it concerns
a prototypical use, how automatically it can be processed, or both. Likewise,
the effects of prototypicality and automaticity may become weaker on tasks
that allow focal attention to form. These findings contribute some empirical
support to theoretical work positing that explicit, analyzed knowledge about
an L2 has an important role to play in L2 performance (see Bialystok, 1994;
Odlin, 1986; Preston, 1989). In line with this position, this study raises doubts
about the widespread claim that only implicit knowledge is responsible for
communicative output. If any two communicative tasks are not dichotomous
but can be located relative to each other on one or more continua (Johnson,
1996; Skehan, 1996), then the usefulness of metalinguistic knowledge in spon-
taneous communication is not an either-or phenomenon but only a matter of
degree.

These findings point to the conclusion that research on the role of metalin-
guistic knowledge in L2 production needs to take into account the effects of
selective attention, executive control, and linguistic prototypicality. These fac-
tors may interact with a full array of instructional, learner, linguistic, and con-
textual variables. Future research needs to explore how various experiential,
cognitive, and contextual factors may impinge on L2 learners’ development
and use of metalinguistic knowledge. It is also useful to investigate the devel-
opment of automatic access to explicit knowledge and effective means of en-
hancing processing automaticity. Additionally, further research is needed to
study possible influences of individual learner differences, especially learning
style, on the development of metalinguistic awareness and the use of explicit
knowledge in L2 production. The framework adopted in this study may serve
as a useful point of departure for posing and addressing research questions
along these lines of further experimentation.

(Received 18 June 2001)

Notes

1. The SLA literature over the last two decades has seen a growing number of investigations into
metalinguistic performance (see Birdsong, 1989) and a proliferation of studies examining the issue
of focus on form (see Doughty & Williams, 1998, for a collection of such studies; Spada, 1997, for a
recent review; and Norris & Ortega, 2000, for a meta-analysis). Most of these studies, however, are
not directly related to the issue of concern here. First, they do not address the relationship between
metalinguistic knowledge and L2 production. Instead, they are aimed at inferring the internalized L2
grammar on the basis of metalinguistic performance or assessing the relative effectiveness of various
instructional treatments in fostering L2 acquisition. Second, because learning and use are distinct
processes, findings from research into various form-focused instructional treatments cannot be in-
terpreted as evidence for effects, or lack thereof, of metalinguistic knowledge on L2 production (de
Graaff, 1997; Hulstijn & de Graaff, 1994).

2. In the context of instructed L2 learning in an acquisition-poor environment, it is reasonable to
expect learners’ explicit, metalinguistic knowledge in general to be more compliant with the target
code than their implicit, intuitive knowledge is. This is because these two types of knowledge typi-
cally result from different sources of information and learning processes. Whereas classroom learn-
ers develop their explicit knowledge largely as a result of the pedagogical rules presented to them
(Sajavaara, 1986; Sorace, 1985), their implicit knowledge is derived mainly from hypotheses con-
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structed on the basis of noticed target features in the input (Ellis, 1994; Schmidt, 1990). Although
pedagogical grammars in general are descriptively less accurate and less sophisticated than linguis-
tic grammars (Odlin, 1986), there is still a high level of consistency between a pedagogical grammar
and the target code (Allen, 1974). Learners’ self-generated hypotheses, on the other hand, are con-
strained by the input they are exposed to and are likely to be inadequate or only partially correct.
Furthermore, because implicit knowledge is embedded in procedures (Johnson, 1996), it can be diffi-
cult for learners to modify their implicit knowledge in accordance with teacher feedback.

3. As one SSLA reviewer has pointed out, some of Robinson’s (1997) findings were not fully in
line with the specifics of Logan’s (1988) instance theory of automaticity. The theory predicts that
more exposure to an instance would give rise to more accurate and faster memory retrieval. How-
ever, Robinson found that responses to test sentences occurring many times during training did not
differ in accuracy from responses to those occurring only a few times for subjects in any learning
condition. Moreover, no comparison of reaction time between test sentences presented many times
and those presented a few times during training was significant for implicit, incidental, or enhanced
learners. Only one of three planned comparisons involving instructed learners reached statistical
significance.

4. Linguistic prototypicality characterizes not only explicit rule knowledge but also implicit ab-
stract knowledge and exemplar-based knowledge. There is evidence that linguistic prototypicality
affects L1 acquisition in very young children whose knowledge of the language can be most appropri-
ately described as implicit and exemplar-based (see Bates & MacWhinney, 1982; Bybee & Slobin,
1982; de Villiers, 1980; Shirai & Andersen, 1995).

5. The hypotheses concern instructed rather than naturalistic learners for two related reasons.
Given the different types of input that the two types of learners are typically exposed to, it is reason-
able to expect instructed learners to have much more metalinguistic knowledge about their target
language than naturalistic learners. More importantly, because of their constant exposure to gram-
mar instruction, instructed learners tend to experience grammar categories and explicit rules as psy-
chologically real and make an earnest effort to apply such rules whenever possible (Sajavaara, 1986).
In other words, instructed learners may depend, to a much greater extent, on metalinguistic knowl-
edge in their learning and use of an L2 than naturalistic learners do. Thus, it is justifiable to restrict
the hypotheses to instructed learners.

6. According to the participants’ self-reports, a great majority of them (92%) used the same text-
books as their main course books in their secondary English classes.

7. These prescriptive use-based rules may not adequately reflect current article and tense-aspect
usage as discussed by, among others, Celce-Murcia and Larsen-Freeman (1999), Quirk et al. (1985),
and Master (1988a, 1988b). However, they closely reflect the input the participants were exposed to
and, arguably, their metalinguistic knowledge about the target structures. Given the research ques-
tions addressed in this study, it was necessary to opt for such rules.

8. The data for this study were collected in a larger research project that involved not only the
12 uses investigated here but also 37 other uses of the same target structures. For the sake of space
and clarity, wherever possible the discussion of instrument construction, scoring procedures, and
reliability-related matters concerns only those sections of the instruments involving the 12 uses of
interest. This is true of all the instruments except two correction tasks used to operationalize time
pressure. Because of the way the tasks were constructed, validated, and administered, it is impossi-
ble to describe them without referring to all of the 49 target uses.

9. This study examines factors affecting access to metalinguistic knowledge that can be clearly
determined. Because it does not compare L2 production in the presence of verbalizable knowledge
with performance in the absence of such knowledge, the potential insensitivity of a verbal-report
test is not a major concern.

10. It has been a common practice for secondary-school teachers of English in China to present
and explain rules of English grammar in Chinese. Therefore, it was reasonable to expect that the
participants had L1 rather than L2 metalanguage available for talking about English grammar rules.
This was confirmed in a pilot study in which several participants first attempted, without success,
to verbalize their knowledge in English and then switched to Chinese.

11. In his discussion of generic usage, Master (1988b) made a distinction between concrete ge-
neric reference (realized by the, a[n], or Ø) and abstract generic reference (realized by the). The
concrete generic refers to the representative(s) of a class, but the abstract generic refers to the class
itself. Although it is a useful distinction for teaching article usage, it does not conflict with the con-
sensual opinion that generic reference is relatively peripheral to the core meaning of the three arti-
cles.

12. Pica (1983) observed that most grammars and textbooks tend to exaggerate first- and second-
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mention usage as a common pattern. Conceivably, this tendency makes it likely for instructed L2
learners to perceive this pattern as reflecting primary uses of the, a(n), and Ø.

13. One may disagree with the preset classification concerning the two rules for the present per-
fect. As one SSLA reviewer noticed, rule 12 may seem more prototypical to some people than rule
11. For one thing, typical adverbial phrases associated with rule 12 (e.g., since . . . ), as a rule of
thumb, prohibit the use of the simple past. For another, the simple past can be used where rule 11
presumably applies if the notion of current relevance is not particularly emphasized. However, this
problem did not affect the validity of the analyses to be reported because they were based on the
subjects’ actual judgments rather than the preset classifications.

14. The writing topics were given in Chinese. If they had been given in English, it would have
been impossible to tell whether some correct realizations of the target uses (e.g., Ø before money,
knowledge, and power) were independently arrived at by the individual participants or were influ-
enced by the clues that they might have picked up in the wording of the writing topics.

15. The time allowance was based on the results of a pilot test run, in which the participants
were instructed to complete the second correction task as fast as possible. It was found that it took
them, on average, 39 minutes (with a range of 37–41 minutes) to finish the task. To create more
stringent time pressure, it was decided that the participants in this study would be allowed only 35
minutes. The time pressure was indeed stringent enough because, in spite of their best effort, nine
participants still had 2–5 sentences to correct when time was up. None of the unfinished sentences,
however, involved the target uses investigated here.

16. Prenominal positions following measure partitives were excluded because they almost invari-
ably take Ø. Furthermore, it is likely that L2 learners acquire the usage in a formulaic manner. With
regard to conjoined noun phrases, it was impossible to tell whether Ø before the second noun
phrase was the result of failing to access a rule for the, a(n), or Ø, applying an ellipsis rule, or realiz-
ing a correct rule for Ø.

17. If the timed correction task had been administered before the untimed one, its impact as a
consciousness-raising task would have been relatively weak because of the time pressure, and it
would have been risky to attribute better performance on the untimed task to the absence of
time pressure because of a possible practice effect. Given the likelihood of such an effect, however,
the actual order of administration contributed to the robustness of the results reported in this
study.

18. As the absolute number of obligatory contexts for the target uses varied from task to task for
individual participants, a norming operation was needed to reduce the raw scores to a standard
numerical base so that meaningful comparisons could be made (see Mueller, Schuessler, & Costner,
1970). Percentages of correct suppliance, which are customarily used to measure performance accu-
racy in psychological and SLA research, were chosen for this purpose. Percentages, however, can
be misleading if they are calculated from small absolute figures. This posed a problem for the
peripheral uses of the target structures because some participants produced few of them on the
tasks. To address this problem, data from only 64 participants were included for analysis, although
originally 76 learners had participated in the experiment. Twelve learners were excluded because
they had produced fewer than 10 obligatory contexts for the target uses on at least one level of
the independent variables. The ranges of obligatory contexts produced by the 64 participants
for all the prototypical uses combined were 36–164 (M = 89.13) for the pre-consciousness-raising
writing tasks, 44–186 (M = 88.64) for the post-consciousness-raising writing tasks, 41–67 (M = 55.58)
for the timed correction task, and 44–68 (M = 55.60) for the untimed correction task. The ranges
of obligatory contexts for all the peripheral uses combined were 10–48 (M = 20.94) for the pre-
consciousness-raising tasks, 11–45 (M = 20.05) for the post-consciousness-raising tasks, 10–21
(M = 12.27) for the timed correction task, and 10–23 (M = 12.97) for the untimed correction
task.

19. The mean percentages reported in Table 2 were computed from composite scores derived by
summing each participant’s performance over all the prototypical and peripheral uses, respectively,
on the tasks in question. The decision to use composite scores was motivated by two considera-
tions. First, because of the low frequency of the peripheral uses in the data, a separate score for
each of them would be unreliable in most cases (see note 18). Second, the study was aimed at identi-
fying general patterns of changes in performance, rather than performance with regard to a particu-
lar target use. Although for a very small minority of participants an increase or decrease in accuracy
for one target use was obscured by an increase or decrease for another on some tasks, the overall
patterns of changes for all the prototypical uses were highly similar; so were the patterns for all the
peripheral uses. Arguably, these consistent patterns justified the use of composite scores.

20. I thank an SSLA reviewer for pointing this out to me.
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APPENDIX A

TARGET USE-RELATED RULES

1. The is used before common nouns to indicate shared knowledge derived from
direct or indirect anaphoric reference (i.e., definite specific reference).

2. The is used before a singular count noun to refer to a class as a whole (i.e., ge-
neric reference).

3. A(n) is used before a singular count noun to indicate that the referent is not iden-
tifiable in the shared knowledge of the speaker and the hearer; that is, the refer-
ent has not been mentioned before and is assumed to be unfamiliar to the hearer
(i.e., indefinite specific reference).

4. A(n) is used before a singular count noun to refer to the representative of a class
(i.e., generic reference).

5. Ø is used with mass nouns and plural count nouns to indicate an indefinite
amount of material or an indefinite number of objects, people, and so forth that
are referred to (i.e., indefinite specific reference).

6. Ø is used with plural nouns and mass nouns to refer to the representatives of a
class (i.e., generic reference).

7. The simple present is used with stative verb senses to refer to a state that ob-
tains in the present period as distinct from the past.

8. The simple present is used in conditional and temporal clauses in reference to
the future.

9. The simple past is used with dynamic verb senses to refer to a single definite
event in the past.

10. The simple past is used in certain hypothetical subordinate clauses to express
what is contrary to the belief or expectation of the speaker or hearer or to indi-
cate the nonoccurrence of some event or state in the present or future.

11. The present perfect is used to refer to an indefinite event that occurred in the
past but whose result still obtains.

12. The present perfect is used, often with adverbial phrases of duration, to refer to
a state or event starting in the past and leading up to the present.
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SAMPLE SENTENCES USED TO ELICIT METALINGUISTIC KNOWLEDGE

1. Richard borrowed a book and a magazine, but he only returned the book.
2. The aeroplane has revolutionized travel.

3. An old farmer saw a horse on his farm.
4. A leopard is a very dangerous animal.

5. Every morning, he wakes up to hear birds singing in the trees.
6. Gold is a precious metal.

7. He is interested in what is going on.
8. Will you give her my message when she comes back?

9. My brother went to Africa last year.
10. If he were here, he would be able to help us a lot.

11. Who has broken the window?
12. We have been good friends since 1972.
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APPENDIX B
PROTOTYPICALITY JUDGMENT TEST
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APPENDIX C
VERSION 1

Each version of the original instrument contained 60 erroneous sentences or passages.
For the sake of space, only those that contained errors involving the target uses under
investigation are reproduced here. These were administered in scrambled order rather
than the order presented here.

1. A woman and an old man came to see John. Old man introduced himself as
John’s uncle.

2. Cow is a useful animal.
3. When he came back from his holiday, he brought three things: old watch, beauti-
ful knife, and new camera.

4. Foreign correspondent is a reporter who is stationed in a foreign country by a
news agency.

5. There are the beautiful flowers and apple trees in my garden, where I work and
spend my spare time.

6. The plants need sunlight, oxygen and water to live and grow.
7. She was very sad, because she knows that we are leaving her on Saturday.
8. We’ll start as soon as you will be ready.
9. He has moved out last Monday.

10. If he is with us, we would feel much better now.
11. Mrs. Jackson: Where are the apples I bought yesterday?

Her three sons: They had all been eaten.
12. My friend lived in Singapore since 1982.

VERSION 2
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1. Jack borrowed a bike from a friend, but when he rode it one of wheels fell off.
2. Cat is a domestic pet.
3. They came to my birthday party and gave me three birthday gifts: nice pen,
lovely tie, and beautiful album.

4. Journalist is a person who writes for a newspaper or a magazine.
5. We now know that people who smoke the cigarettes every day are more likely to
suffer from cancers.

6. The birds are creatures with feathers and wings.
7. I was worried about his safety, for I haven’t heard from him since last Saturday.
8. I’ll let you know if I’ll hear from her.
9. I have gone to see him last Friday.

10. If I am you, I would invite her to come.
11. Mr. Richard: Where is your sister?

Mr. Ellis: She had gone to Chicago.
12. How long was it since you last visited your parents?
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