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Empirical Considerations on the Age Factor in L2 Phonology

Alene Moyer
University of Maryland

Phonological skill is widely regarded as subject to a critical period for language
learning, though the nature of relevant maturational changes has yet to be clarified. Theo-
retical and empirical research on phonological skill development among late learners has
confirmed several observable influences on short- and long-term attainment,; however, these
research traditions have rarely acknowledged contextual influences, much less the learner’s
role in the process. In this paper, I outline a number of methodological concerns for cur-
rent research, and provide specific recommendations regarding participant selection, tasks,
ratings and raters, factors tested, and analyses, in order to better account for influences on
phonological attainment that co-vary with age.

INTRODUCTION: AGE OF ONSET
AND ULTIMATE ATTAINMENT IN L2 PHONOLOGY

The question of a critical period for language learning has enjoyed renewed
interest of late in the face of evidence that shows inconsistent age effects across
tasks that measure grammar skills and pronunciation in a second language (L2)
(Birdsong, 1992; Bongaerts, Summeren, Planken, & Schils, 1997; DeKeyser, 2000;
Flege, Yeni-Komshian, & Liu, 1999; Ioup, Boustagi, El Tigi, & Moselle, 1994;
White & Genesee, 1996 — see DeKeyser & Hall, 2005 and Hyltenstam & Abraham-
sson, 2003, for reviews; see Long, 2005, for critique of counter-evidence). In the
realm of phonology specifically, the evidence overwhelmingly confirms age-related
declines in the ability to perceive and produce new sounds (Bohn & Flege, 1992;
Flege, 1991; Flege & Hillenbrand, 1987; Flege & MacKay, 2004; Moyer, 1999,
2004, 2007a; Pallier, Bosch, & Sebastian-Galles, 1997; cf. Bongaerts, Planken,
& Schils, 1995; Toup et al., 1994), which is in keeping with Lenneberg’s (1967)
original assertion that of all language skills, phonology would be the most difficult
to attain after puberty (i.e., following the close of any putative critical period for
language learning).

Considering how little is known regarding the specific neurological and
cognitive changes that presumably affect the perception and production of new
(L2) sounds in negative ways, much more can and should be done to explore how
individual constraints operate, e.g., aptitude for language learning and/or oral
mimicry; desire to sound native; access to instruction and feedback on pronuncia-
tion, and so on. Nearly 20 years ago, Tarone (1987) wrote that “complex interre-
lationships of language, mind, body and society” operate in tandem to determine
phonological attainment in L2 (p. 84). With this in mind, some researchers have
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begun to explore individual factors among late learners, such as formal instruction,
motivation, and opportunities for authentic L2 contact as they impact phonological
authenticity (Bongaerts et al., 1997; Diaz-Campos, 2004; Elliott, 1997; Flege et
al., 1999; Moyer, 1999, 2004, 2006,2007a,2007b; Piller, 2002), with the evidence
pointing to the significance of these factors as well, though none appears to be as
impressive, statistically speaking, as the age of onset (AO) factor itself. Much re-
mains to be done here, nevertheless, since so many such factors co-vary with age
and do figure impressively in recent statistical models (see Moyer, forthcoming,
for discussion).

Assuming that phonology, like any other skill in L2, is subject to both uni-
versal mechanisms and individual influences, it is appropriate to reflect on whether
our methods have adequately measured this complex convergence of factors up
to now. This paper examines the breadth and validity of the instrumentation in
age effects studies in L2 phonology in order to note where we can strengthen our
approaches (see also Long, 2005). It could be argued that many studies in second
language acquisition (SLA) cannot be expected to adhere to strict standards of
validity' because our populations are often specialized and our questions targeted
to unique circumstances. This discussion therefore intends only to raise questions
and suggest guidelines for future work that could enhance validity, and thereby,
the reliability of findings. To this end, I introduce several methodological concerns
regarding participant selection, task design, ratings and rater reliability, and data
analyses. Throughout, I emphasize the need for, and viability of, more carefully
designed instruments to address the impact of age vis-a-vis other factors. Following
this introduction of the problems, I outline several methodological recommenda-
tions for future investigations.

METHODOLOGICAL ISSUES

Participant Selection and the Ultimate Attainment Issue

In studies on perception and production of new L2 sounds, participants may
be new, inexperienced learners, or they may be experienced learners who still have
difficulties with pronunciation (Derwing & Rossiter, 2003; Dupoux, Peperkamp &
Sebastian-Gallés, 2001; Olson & Samuels, 1982; Snow & Hoefnagel-Hoehle, 1982;
Strange & Dittmann, 1984). More commonly, studies of age effects look at the
long-term impact of neurobiological age on language learning.? In other words, the
focus is not so much on the process as the end-state, or “ultimate,” attainment point.
With this in mind, the sample is often chosen from among immigrant populations
residing in-country for several or many years (Flege, Munro, & MacKay, 1995;
Yeni-Komshian, Flege, & Liu, 2000; Yeni-Komshian, Robbins, & Flege,2001). On
the one hand, long-term learners provide an opportunity to test age effects against
other factors; on the other, their experience reveals widely varying opportunities
for authentic interaction and practice, widely varying orientations to the target
language, and widely varying opportunities to receive L2 instruction. In fact, those
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with extensive L2 experience are sometimes recruited for their exceptional degree
of motivation towards the target language (TL) (Bongaerts, Planken, & Schils,
1995; Moyer, 1999, 2004), or are pre-selected by teachers or linguists specifically
for their excellent pronunciation (Bongaerts et al., 1995, 1997).

Viewed across, and even within, studies, participant backgrounds are seldom
parallel. These inconsistencies are problematic on several grounds. Most obviously,
there is the problem of comparability (and therefore generalizability) of results.
Concerns about validity and reliability? are not far behind. As Porte (2002) points
out, selection bias can be an unwitting byproduct of studies that divide the sample
into groups — such as in experimental research that involves a treatment. In studies
of ultimate attainment, no treatment is involved, but we face a similar danger of
selection bias. Subjects are often chosen for their specialized abilities, resulting in
a homogeneous sample, which inherently affects generalizability since the mean
and variance of their performance are likely to be distorted. Let us look at a spe-
cific example: In ultimate attainment studies, the goal is often to produce evidence
counter to the (widely accepted) critical period for language learning. Is this best
accomplished by selecting only exceptional cases? If so, should ‘exceptional’ status
be determined by (a) self-report; (b) the researchers’ own assessment; or (c) the
judgment of a teacher? All of these selection criteria have been used, though none
is ideal. What are the odds that another researcher can replicate the same special-
ized population according to the same selection criteria?

Of further concern is the fact that selecting a very specialized group (e.g.,
advanced learners — often targeted for critical period studies because their exposure
is extensive) will likely mean that some participants have a real advantage over
others, often in terms of previous instruction, possibly even overt training on the
perception and/or production of new (L2) sounds. The effects of widely varying
instruction are most difficult to control for if we hope to establish equivalence of
pedagogical focus, language content, classroom hours, etc. Unless such experi-
ential variables are isolated specifically in the analysis (i.e., analyzed separately
from the impact of AO), comparability within the sample of learners is in question
(an example here is Birdsong’s 1992 study on grammaticality judgments where
instructional experience is not adequately accounted for).

Across studies, comparability is clearly of great concern as well. For example,
some studies incorporate an experimental training phase to address problematic
L1-L2 contrasts for perception or production (or both) (Derwing & Rossiter, 2003;
Dickerson, 1975, 1987; Dupoux et al., 2001; Olson & Samuels, 1982; Perani et
al., 1998; Snow & Hoefnagel-Hoehle, 1982; Strange & Dittmann, 1984), then test
participant performance following the treatment. Other studies test instruction as
a long-term, general measure (Bongaerts et al., 1997; Moyer, 1999, 2004). The
problem is that instruction can show differential benefits depending on how long
it lasts, or the point in the process at which it is introduced. Derwing, Munro, and
Wiebe (1997) find no lasting benefits for learners who had been immersed for many
years (10 or more) and underwent a brief pronunciation course, but Bongaerts et al.
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(1997), Elliott (1997) and Moyer (1999, 2004) find that overall duration of instruc-
tion is significant, with suprasegmental training specifically leading to more native-
like ratings (Moyer, 1999 — see also Derwing & Rossiter, 2003; Missaglia, 1999
cited in Piske, MacKay, & Flege, 2001). Suter’s 1976 study shows significance for
long-term instruction, but when reanalyzed through factor analysis and regression
(Purcell & Suter, 1980), this variable does not appear to be salient, especially when
compared to living with native speakers and concern for pronunciation accuracy.
The point is that if we do not account for the relevant experience of participants, we
cannot confidently ascribe age effects to neurobiological age only. The intervention
of something as (statistically) significant as overt instruction* must be ruled out
— or controlled for — in accordance with the objectives of the study.

In addition to instruction, other measures of experience are significantly
related to phonological performance, for example, length of residence (Asher &
Garcia, 1969; Flege et al., 1995, 1999; Moyer, 2004,2007a; Oyama, 1976; Thomp-
son, 1991; see Piske et al., 2001, for discussion). One important consideration here
is that length of residence (LOR) is a very rough measure of experience with little
explanatory value on its own; there is no indication of learner engagement therein,
such as the particulars of L2 usage or domains for contact (see Moyer, forthcom-
ing), for example, frequency of contact, quality of input, etc. Experience has been
measured as actual use of L2 relative to L1, first by Suter (1976) and Purcell and
Suter (1980), and more recently by Flege et al. (1995, 1999) and Flege and MacKay
(2004). The best indications are that minimal L2 use, or to put it more pointedly,
continued LI use appears to have a negative impact on L2 phonetic perception and
production, regardless of how long one resides in the TL-speaking environment.

Attempting a comprehensive approach to the experience problem, Moyer
(2004,2007a,2007b) has recently analyzed instruction, contact to native speakers,
domains for L2 use, and actual (weekly) time spent using L2 relative to L1, in both
quantitative and qualitative terms. Results point to a balance of socio-psychological
and exposure-type variables for predicting accent, including contact with native
speakers, length of residence and age of onset, as well as intention to reside in the
TL-speaking environment permanently or long-term, comfort with assimilation to
the TL culture, desire to improve accent, and sense of overall fluency. According
to these studies, AO is not the most impressive factor statistically speaking, when
compared in multiple regression analyses to other highly significant experiential
factors (in Moyer’s 2007a study, it accounted for far less of the variance than LOR).
Given the recent confirmations of its significance, the experience construct — es-
pecially as a complex indicator of language use and orientation — deserves much
more careful attention in our instruments.

Finally, factors of a socio-psychological nature should be taken into account
for any learners beyond the critical period. This is especially important if we hope
to view language acquisition more holistically (i.e., as an active process marked
by conscious decision-making, not just subject to the impact of AO). There is
mounting evidence that affect in general is closely related to cognition, affecting
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short-term memory in language processing (see DeWaele, 2002; Pulvermiiller &
Schumann, 1994; Schumann, 2001). Recent research in L2 phonology confirms the
significance of affective factors and learner orientation to the target language (see
Dornyei & Skehan, 2003, for discussion). Statistically significant relationships are
evident between closer-to-native pronunciation abilities and motivation (Bongaerts
et al., 1997; Flege et al., 1999; Moyer, 1999, 2004; cf. Oyama, 1976; Thompson,
1991), concern for pronunciation accuracy (Elliott, 1995a, 1995b; Purcell & Suter,
1980), attitudes toward the TL culture (Major, 1993; Stokes, 2001), satisfaction
with attainment, and self-rating of accent (Moyer, 2004, 2006), and aptitude for
oral mimicry (Purcell & Suter, 1980; Thompson, 1991). It is noteworthy that while
these factors cannot be shown unequivocally to directly cause certain outcomes,
neither can neurobiological age itself (DeKeyser & Hall, 2005). What we can see
through qualitative analysis is that such factors lead to strategic behaviors that im-
pact phonological fluency, for example, consciously seeking phonological feedback
at the segmental and suprasegmental levels (Moyer, 2004).

Elicitation Techniques and Tasks

Studies on accent in a second language differ in terms of elicitation tech-
niques for production skills,” with some studies choosing only one of a number
of possible techniques, and a few combining several. Following perhaps the most
simplistic approach to the most basic question, can any late learner perform at a
native level under any circumstances?, a number of studies rely on direct imita-
tion or repetition after a native speaker (NS) (Flege et al., 1995, 1999; Markham,
1997; Olson & Samuels, 1982; Snow & Hoefnagel-Hoehle, 1982). Imitation as a
means to discover whether a learner can ‘sound native,’ if only for a few seconds
at a time, hardly provides insight into phonetic/phonemic accuracy under real-time
processing conditions. More often, studies ask for autonomous production of iso-
lated words, sentences, and/or paragraphs with no model or auditory input (Asher
& Garcia, 1969; Bongaerts et al., 1995, 1997; Elliott, 1995a, 1995b; Moyer, 1999,
2004; Neufeld, 1980; Oyama, 1976; Thompson, 1991). Unrehearsed, spontaneous
speech is arguably the most appropriate way to probe true ultimate attainment. It is
typically guided by various stimuli, including picture description (Elliott, 1995a,
1995b; Ishida, 2003; Moyer, 2007a), and/or recounting personal experiences based
on a prompt (Bongaerts et al., 1995, 1997; Fathman, 1975; Moyer, 1999, 2004,
2007a, 2007b; Suter, 1976). The drawback here is that these more authentic tasks
inherently involve lexical, morphological, syntactic, and pragmatic abilities as well,
and thus are ‘messier’ in terms of interpreting the ratings that result.

The validity concerns for these varied approaches to task design are obvious.
Depending on the naturalness of a given task, a speaker/learner may be perceived as
more or less authentic to a rater. Imitation tasks and reading aloud isolated words (or
even phones/phonemes) may elicit closer-to-target production than free speaking,
possibly due to a greater focus on accuracy in decontextualized tasks (Dickerson,
1975; Moyer, 1999; Tarone, 1982; cf. Moyer, 2004; Oyama, 1976; Sato, 1985).
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But are these decontextualized tasks really an authentic representation of what
the learner can do (i.e., in real communication)? In their defense, isolated words
and sentences do have their place; word elicitation can check for accurate stress at
the word-level, while sentence tasks can test phrasal features like intonation and
rhythm. Free speech is arguably the most natural task, but it is also the most prone
to mistakes beyond the phonological level.

To minimize some of these inherent limits and artificialities, some studies
combine tasks, allowing for a comparison of pronunciation authenticity across
task type. Early on, Dickerson (1975) and Tarone (1982) asserted that different
tasks elicit varying degrees of authenticity based on the learner’s relative (overt)
focus on accuracy. In other words, where production is decontextualized — more
controlled, such as in word lists — the participant may be better able to focus on
phonetic precision. Whether controlled tasks really do lead to greater accuracy/
authenticity compared to more open-ended ones is up for debate at this point
since task comparisons have produced mixed results (see Bongaerts et al., 1995;
Dickerson, 1987; Moyer, 1999, 2004, 2007a, 2007b; Oyama, 1976; Sato 1985;
Thompson, 1991). More often than not, analyses of task effects are complicated
by the fact that phonological skills are difficult to isolate from other language
skills once the participant moves beyond the word-level. Moreover, we have little
data on differential abilities within the phonological realm (e.g., segmental vs.
suprasegmental) for the same study.

Additional task concerns include the number of tokens per task, the extent
to which tokens challenge the participants’ abilities, and the allowance for practice
of actual tokens. To a large extent, the number of tokens is logically tied to the
task itself. (No one expects a participant to provide 20 samples of free speech,
but reading 25 words is certainly reasonable.) As of this writing, there is no clear
formula for determining a minimum number of task tokens; anywhere from 10 to
100 words is possible in a word list. Raising serious internal and external validity
concerns — as far as this researcher is concerned — some study designs purposefully
avoid difficult features (Flege et al., 1995) though others purposefully include dif-
ficult tokens (based on L1-L2 contrasts) to verify whether advanced learners can
perform as natives (Asher & Garcia, 1982; Bongaerts et al., 1997; Moyer, 1999,
2004; Thompson, 1991). Of even greater concern is the fact that some studies
allow for practice, meaning that participants read the same token 2-3 times, and
only the “best” or final instantiation is rated (Bongaerts et al., 1997; Flege et al.,
1995; Yeni-Komshian et al., 2000). Others do not allow for any rehearsal in order
to avoid practice effects (Moyer, 1999, 2004, 2007a, 2007b; see Long, 2005, for
additional relevant points). Overall, more attention to internal validity is needed in
task design if we hope to compare, and ultimately to generalize, findings.

Raters and Rating Criteria
Studies on L2 accent typically rely on either spectrographic analysis to com-
pare non-native performance to that of a native speaker baseline,’ or ask native
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speakers to judge non-native speech samples, usually for degree of accent. These
native speakers are considered “experts,” even though their educational, social and
regional background can vary widely within and across studies. Some are teach-
ers, some are linguists, others have no formal training in linguistics or language
education. Formal analyses of who is actually most sensitive to, or most critical of,
non-native accent are contradictory.” For this reason, a balance of rater types may
be best, since both experienced and inexperienced raters bring different levels of
sensitivity to their respective judgments (Piske et al., 2001).

The reliance on native speakers has been criticized of late, as perpetuating
the myths that: (a) all native speakers of a language sound alike and share the same
intuitions about their L1, meaning that they must all be ‘pure’ monolinguals (Cook,
2002); (b) native speakers have the last word on who meets the standard ideal, which
denies the reality that multiple standards can and do exist, for example, for world
Englishes (see also Davies, 2003). These critiques notwithstanding, the reliance
on native speakers as raters is convenient, if not logical, for the reason that they
do appear to exercise a similar set of perceptions on what is comprehensible, if
not accented, and these impressions are extremely useful if we assume that there
is a ‘core’ of linguistic features that must be minimally accurate in order for com-
munication to proceed (see Jenkins, 2002; Seidlhofer, 2004). The problem here
is that the definition of native speaker — used as if it were universally understood
— is usually limited to one regional (and ethnic) group, thereby excluding the
practical reality that native speakers of a given language do not share an identical
set of intuitions (see Sorace, 1996). Moreover, limited views on whose intuitions
constitute the ideal inevitably exclude other L2 users (see Kachru & Nelson, 1996;
Moyer, 2007b).

Perhaps even more pressing than the question of who is the question of
how many. The number of raters across studies has ranged anywhere from 1 to
6, with no explanation for the number chosen. Since 2 to 3 raters are enough to
get solid results from an inter-rater reliability measure, such as Cohen’s Kappa,
this could be considered a good (minimum) standard (e.g., Moyer, 1999, 2004,
2007a, 2007b).

A rating scale is the most common system for judging native-ness, ranging
from 4 (Asher & Garcia, 1969) to 9 points (Flege et al., 1999), with 5 to 6 being the
most frequently employed range (e.g., 1= definitely native/no foreign accent ... 6=
definitely non-native/strong accent) (Bongaerts et al., 1995, 1997; Elliott, 1995a,
1995b; Fathman, 1975; Moyer, 1999, 2004,2007a,2007b; Olson & Samuels, 1973;
Oyama, 1976; Patkowski, 1980; Purcell & Suter, 1980; Snow & Hoefnagel-Hoehle,
1982; Thompson, 1991). Other options have been used as well: Markham (1997)
and Neufeld (1980) have used categorical ratings; Moyer (1999, 2004) has used a
binary judgment (native/non-native) combined with a confidence scale of 1-3 to end
up with a 6-point scale; Major and Kim (1999) compared categorical with scalar
ratings across two rater groups to look for discrepancies and overlaps in judgments.
Whether the absence of an accepted, unitary scale compromises validity and reli-
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ability of results has hardly been noted thus far (cf. Piske et al., 2001),® possibly
because this aspect of instrumentation is relatively consistent compared to others
treated here. Nevertheless, it is another aspect of the instrumentation that should
be carefully considered because of its implications for comparability.

Factors and Analyses

I have argued here (and elsewhere) for a more purposeful accounting for the
interplay between AO and its co-varying influences in order to better understand
age effects in L2 phonology. If there is one obvious weakness in the critical pe-
riod research in SLA, it is a narrow approach to age effects, meaning that too few
variables have been tested against age itself. This weakness has been recognized
recently (Bialystok & Hakuta, 1999; Marinova-Todd, Marshall, & Snow, 2000;
Moyer, forthcoming), and L2 phonological research is arguably doing a good deal
to counter it.

To test for the strength of variables that co-vary with age (instruction, mo-
tivation, etc.), correlation analyses such as Pearson-Product Moment correlations
are most common, followed by more sophisticated tests of multiple factors as
they contribute differentially to predicting outcomes, (e.g., ANOVA and multi-
ple regression analyses) (Flege et al., 1999; Moyer, 1999, 2004, 2007a, 2007b;
Munro & Derwing, 1999, 2001; Oyama, 1976; Purcell & Suter, 1980; Thompson,
1991). The inclusion of such tests is significant, since only by measuring a range
of potential influences, and applying complex tests like multiple regression, can
the relative impact of various (age-related) factors be understood. Non-linguistic
instruments must therefore be broad enough to measure multiple influences from
the social, psychological, and instructional realms so that their relative influences
on attainment can be verified.

This is not meant to imply that statistical tests and inferential analyses can
answer all relevant questions. Qualitative data allow us to explore issues that are
not easily quantified, e.g., how one’s desire to sound native or one’s willingness
to socialize with native speakers impacts ultimate attainment, and how such fac-
tors relate to AO (and to the current age of the participant). All of these factors
can be measured and tested through scalar and categorical response-types, and
subsequently validated as either significant for accent or not, but only qualitative
techniques such as interviews offer an in-depth way to explore how they operate
for the individual.

METHODOLOGICAL RECOMMENDATIONS

Based on the discussion above, I outline specific recommendations for par-
ticipant selection, task design and procedures, ratings, and analyses. All of these
suggestions are geared toward enhancing validity within studies, comparability
across samples, and overall reliability.
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Recommendations for Participant Selection

In studies that aim to test the critical period hypothesis, selection needs to be
carefully considered with an eye toward replicability and generalizability. Should
aspects of experience and orientation continue to be pre-selected, or should a range
of such factors be assured by allowing for a more random sample selection? Further-
more, to what extent can evidence be compared across studies when learner groups
are specialized, or exceptional? Conditions and criteria for participant selection
should be clearly justified. If the researcher’s position is that only ‘exceptions’ to
the critical period are needed in order to refute it (as suggested by Long, 1990), s/he
may opt to include only exceptional learners; however, the sample should include a
range of ages at first exposure to confirm whether early onset is the primary force
behind such exceptional ability (Hyltenstam & Abrahamsson, 2003).

In terms of comparing age effects to other influences, if a study seeks to
describe the effects of long-term experience on attainment, then participants’ ac-
tual experience with the target language must be clearly specified. For example,
if a study hopes to contrast age effects with experience, both formal and informal
L2 experience types (e.g., instruction, contact with native speakers, etc.) should
be carefully documented so that any impact can be measured against that of age.
If learner orientation is the focus of investigation, participants with compelling
reasons for acquiring the target language, desire to sound native, affiliation with
the TL community, etc., should be recruited for study, and these criteria should be
sufficiently measured and analyzed against concomitant influences like AO and
length of residence.

Recommendations for Task Design

The earlier discussion highlighted concerns about internal validity in task
design, and several things can be done to ensure a more solid instrument along
these lines. In order to represent various degrees of control and naturalness, a range
of tasks should be included. Task design should ensure a spectrum of isolated
and contextualized task types to target various levels of phonological processing,
including segmental, syllabic, prosodic, and rhythmic abilities. (This principle
could equally be applied to perception-based studies, which too often rely only on
isolated segments for data points). Such a range not only addresses authenticity
concerns, it allows the researcher to test for task effects that may provide insights
on isolated versus global-level fluencies.

In addition to the task itself, we should consider the instructions and proce-
dures given to participants. While multiple takes may be appropriate for novice
learners, tests of truly advanced learners should not allow practice to obtain good
tokens. For participants at this level, open-ended response types are appropriate,
and should be considered a standard.

One further suggestion is that future instruments manipulate constructs like
topic familiarity and formality within task types to check for any possible impact
on production or perception accuracy. By the same token, varying interactional
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dynamics can reveal how phonetic inaccuracies are dealt with in context; in other
words, how interlocutors actually accommodate certain kinds of phonetic substitu-
tions (see Jenkins, 2000, 2002). This would give us some indication of what accent
implies in the broader context of real communication.

Recommendations for Raters and Ratings

Several suggestions could enhance the validity of rater selection, and the
standardization of ratings criteria. First, raters should be selected from a range of
backgrounds to ensure a balance of sensitivity to various accents (see Thompson,
1991, for relevant findings), and their ratings should be formally (statistically) tested
for comparative reliability. In so doing, any language background differences can
be verified as inconsequential to ratings (if reliability is poor, some ‘outlier’ raters
may need to be eliminated from the analyses). Second, 5-to-6- point rating scales
could easily include both categorical and scalar responses to best represent the
variety of judgments made, for example, comprehensibility, authenticity, regional
versus standard pronunciation, etc., in addition to scalar evaluations of nativeness
(see Albrechtson, Henriksen, & Faerch, 1980; Anderson-Hsieh, Johnson, & Koehler,
1992; Derwing & Munro, 1997; Moyer, 2007a). This could capture information on
the impact of a non-native accent for the native speaker (NS) listener.

Rater response types should include discrete measures, but also allow for
open-ended comments and notes. This recommendation is based on an instrument
introduced in Moyer, 2004: (1) a survey asking raters to prioritize various criteria
for judging nativeness (e.g., phonological, grammatical, lexical, and pragmatic
aspects of fluency); (2) room for written comments while listening. This allowed
for a comparison of rater priorities reported a priori — before listening — with the
actual features noted that contributed to judgments of strong accent. (Phonological
criteria were overwhelmingly ranked first a priori and figured most prominently in
the ‘online’ comments as well.) In addition, comments written during listening can
identify lexical and morphological errors, as well as phonological inaccuracies, thus
providing some insight into criteria used in rating more complex, global tasks.

Recommendations for Factor and Analysis Breadth

As noted, both quantity and quality of learner experience must be accounted
for in any study of age effects, specifically: domains for L2 contact, personal ties
with native speakers, access to formal and informal feedback and instruction, rea-
sons for acquiring the TL, and so on. By gathering a broader set of data, we can
accomplish three important objectives: (a) statistically validate the contributions
of these factors for phonological attainment; (b) verify areas of conflation or over-
lap between factors that can disguise the underlying nature of the mechanisms at
work (such as maturational effects); (c) compare the relative strength of multiple
variables that predict the variance in outcome. With the complex relationships
between multiple influences in mind, binary categories (such as instrumental vs.
integrative motivation) and scalar response types can be supplemented by open-
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ended questions that allow for more in-depth understandings of learner experience
and orientation.

Finally, incorporating inferential tests, such as multiple regression and
ANOVA, allows us to test the relative and independent strength of multiple vari-
ables as they predict the variance in outcome. These tests sometimes provide the
(surprising) result that age is not as powerful a predictor of native-like attainment
as we commonly assume (see Bialystok & Hakuta, 1999; Moyer, 1999, 2007a; cf.
DeKeyser, 2000 — see Long, 2005, for discussion). More sophisticated means of
analysis, such as partialling out the effects of potentially conflated variables, are far
less common in ultimate attainment studies (see Long, 2005, for brief discussion),
but should be considered a standard for validating the effects of age in relation to
its concomitant influences.

CONCLUSIONS

Though no singular neurological change has been identified as responsible
for age effects (see Bialystok & Hakuta, 1999), a late start may well indicate
declining auditory and articulatory flexibility, and possible declines in memory,
attention and/or perceptual acuity. Some have suggested that relevant neurobiologi-
cal influences do not stand alone, but are connected to affect, and that, together,
these impact language processing and attainment (Pulvermiiller & Schumann,
1994; Schumann, 1994, 2001). For now, we may not be able to understand why
some late learners are better at acquiring a native-like accent than others, but we
can explore why some learners actively seek opportunities to practice and refine
their skills, ask for overt feedback on their pronunciation, and develop conscious
strategies to improve it. This broader focus on the learner as an active participant in
the process would go a long way towards confirming the convergence of affective
and cognitive influences in terms of actual L2-oriented behaviors.

More than 15 years ago, Scovel (1988) asserted that a ‘sensitive’ period
for language learning is shaped “not by nature, but by nurture,” meaning envi-
ronmentally-shaped forces such as attitudes, learning contexts, and so on (p. 85).
Indeed, given the uncertainties surrounding the nature of mechanisms responsible
for acquisition, and their apparent decline coinciding with (or even previous to)
biological maturation,” a more inclusive view of age effects is more tenable (and
hopefully as verifiable), as more traditional accounts.

While personal engagement in the target language varies highly across L2
learners, those with an early AO are, statistically speaking, far more likely to
accrue instructional experience and greater personal contacts to native speakers
(Moyer, 2004). Early onset does not simply predict greater exposure or contact,
but a more advantageous balance of exposure types — experiential guality, so to
speak — positively affecting both affective and cognitive strategies for improving
pronunciation abilities (see Moyer, 2004, 2007b). Even while recognizing these
important connections between AO and L2 experience, we cannot assume direct
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relationships between this experience and ultimate attainment; understanding the
age factor requires an appreciation for how developing L2 experience feeds into
learner goals, decisions, and behaviors (see Beebe, 1985; Bialystok, 1997; Klein,
1996; Seliger, 1983), which directly and/or indirectly lead to attainment outcomes.
One concrete example of significant behavior referred to earlier illustrates this point:
Some L2 learners who reside in-country shift over time to predominantly rely on
L2, leaving L1 for special contexts (like family domains), and this affects accent
to a significant degree (Flege et al., 1999; Yeni-Komshian et al., 2000). Again, the
correlation between such a shift and AO has been similarly documented. Singleton
(2000) puts it simply as follows:

...Whereas immigrants arriving at ages older than 10 tend to maintain their
L1,immigrants arriving before age 10 seem to switch their dominant language
from the home language to the language of the host country. The implication of
this phenomenon is that some studies purportedly focusing on L2 proficiency
may, in fact, be reporting on a language which has effectively become an L1
for the subjects in question (p. 83).

Singleton’s point underscores the fact that an early start signifies much more
than neurobiological advantage; it predicts how consistently the target language will
be used across various domains, and the likelihood that it will eventually become
the dominant language.

This paper has argued that age effects research in L2 phonology can do more
to enhance validity and reliability in its methodologies, by standardizing ratings
procedures and inter-rater reliability measures, broadening task types for advanced
learners, and designing elicitation techniques that are appropriate to the participants
involved. Following the recommendations outlined above, internal and external
validity can be improved to an appreciable extent, and important findings can be
more readily replicated, which will hopefully lead to clearer, even generalizable,
principles regarding what late learners can and cannot do in the phonological realm.
Finally, greater sophistication in statistical analyses will allow the effects of age to
be more clearly delineated from other conflated factors — a reasonable and timely
goal for critical period studies.
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NOTES

!Internal validity — the extent to which the instrument and analyses accurately captures
the construct(s) under examination — naturally affects external validity — the ability to
generalize the findings based on the potential for others to replicate the same study under
parallel conditions.

2 The actual cut-off point for defining ‘late’ learners is also problematic. Across studies
on critical period effects, ‘late’ can be defined as anywhere from age 9 (where ‘early’ is
defined as age 8 or below) to age 15, or even to age 20 or later (cf. MacKay & Flege,
2004; MacKay, Flege, Piske, & Schirru, 2001; Yeni-Komshian, Robbins, & Flege,
2001). Grouping participants aged 15 to 26 (and older) may be justified on the grounds
that age effects are effectively non-existent (at least from the point of view of statistical
significance) past the offset of puberty (around age 15-17 according to Johnson &
Newport’s 1989 data). At the same time, the period from 10-14 is not typically treated as
interesting, in spite of the fact that this age range may indeed pinpoint the phase at which
the linear relationship between age and outcome breaks down, at least for production
abilities in L2 phonology. (For this reason, Moyer in her 2004 work further reduces the
original 3 age groups in her analysis to 4, in order to illustrate the nature of the linearity
within this 9-13 range (pp. 94-95). Some recent studies have contrasted ‘very early’ onset
with ‘early,’ i.e., comparing AO of 1-5 to that of 7-8 (Yeni-Komshian, Robbins, & Flege,
2001).

3 Reliability is the stability of a measure from one application to another, i.e., the
consistency of responses from one set of items to another similar set, or from one

data collection to another subsequent collection using the same instrument. Threats to
reliability are always a concern when dealing with specialized abilities (see Porte, 2002,
for discussion). Thus, the need to adequately take into account L2 learning contexts and
experience for pooled data from late learners is essential; comparability among individual
learners within such groups should be of concern.

4 Considering the research on instructional effects overall, Piske et al. (2001) suggest that
total amount of instruction may be far less significant than #ype (e.g., instruction targeted
to phonetic accuracy, suprasegmental authenticity, etc.). The authors also point out that
pronunciation receives little attention in classrooms these days, and thus it is no surprise
to find contradictory results across studies — there is undoubtedly great variation in
quantity and approach overall. At a minimum, we can assume that classroom experience
provides some opportunity for feedback on both segmental and suprasegmental precision,
which may encourage “internal” monitoring (see Dickerson, 1987; Van der Linden, 1995)
and self-initiated strategies that improve authenticity (for evidence, see Elliott, 1995b;
Moyer, 2004; Osburne, 2003), e.g., mimicking a native speaker model.

5 This paper will not treat perception tasks, per se, although the question of whether late
learners can perceive new phonetic categories more accurately than they can produce
them informs a lively debate in the research. Potentially “asymmetrical” abilities along
these lines may point to an underlying decline in motor control over articulatory organs,
thus affecting accent in spite of one’s possibly having a ‘good ear.” Based on their recent
survey of research on early and late bilingualism, Sebastian-Gallés and Kroll (2003)
assert that the auditory perceptual system remains highly plastic at least through early
childhood and possibly much later, but beyond early childhood, those who have learned
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to differentiate difficult L1-L2 contrasts seem to do so using different acoustic parameters
than the earliest (native) listeners (p. 290).

¢ Spectrographic analysis is not subject to the validity concerns raised here because it is
not based on impressionistic measures (which can be criticized for being subjective).

" In a qualitative comparison of teacher and non-teacher perceptions of L2 speech,
Hadden (1991) found that non-teachers were less critical of non-native abilities; however,
Thompson (1991) reports that inexperienced raters are more sensitive to foreign

accent (cited in Piske et al., 2001). This contradicts Bongaerts et al. (1997) who found
significant overlap between experienced and inexperienced raters. Cesar-Lee (2000)
found that formant frequencies, syllable duration, and VOT values were the criteria that
teachers actually used, though lexical and grammatical errors and the teacher’s own level
of fluency also correlated to judgments of native/non-nativeness.

8 Southwood and Flege (1999) examined the validity of a metathetic continuum (equal
intervals from high to low) versus a prothetic continuum (continuous, but not integral,
i.e., not necessarily linear) and found that NS judges were able to discern accent in terms
of equal intervals, thus they contend that this approach is valid, but that a 9-point scale is
more in line with the “full range of sensitivity” of the judges.

° One problem with assuming neurobiological age as primarily responsible for a decline
in language learning abilities is that age is a continuous variable. It would therefore

be expected to produce a gradual, steady (negative) relationship to outcome. Birdsong
(2005) therefore distinguishes age from maturation as a specific event that could impact
language acquisition in negative ways. For example, if language learning abilities
gradually and continually decline, this would suggest general age effects. On the other
hand, declines beginning as early as age 6 and continuing through age 15-16, followed by
a drop-off in linearity or slope (such as those seen in Birdsong and Molis, 2001, Johnson
and Newport, 1989, and Moyer, 2004) indicate an event with a specific “window,” i.e.,
maturation. See Long (1990) for discussion of separate critical periods for different
language abilities.
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