bt 7E &

HREIR AR H R O FHEEH « Wik AR e 31 B

Does the Critical Period Hypothesis Explain
Foreign Accents by Adult Second Language Speakers?
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constraints in the long run. Yet, | would rather avoid using the term ‘critical period’.
First, there is no specific period with a clear-cut ending. Second, it is not totally
impossible to overcome the age constraints. Third, it is not clear yet whether the
age constraints are biologically determined. Careless use of the term “critical period”
can be misleading. We can better describe the age differences with other terms such

as “age constraints” or even more simply “age differences.”
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said to have had trouble acquiring grammar but they successfully kept expanding

vocabulary (Rymer, 1994). From this perspective, phonological knowledge of the first
language also seems to be an area that humans need to have fixed once they

acquired at an early stage. Research clearly shows humans establish the first language
speech perception system by age one and this knowledge stays almost intact even

after they are immersed in a second language (Harada, 2003).

This is a convincing view explaining why age constraints are more robust in
some areas such as phonology or syntax than others such as vocabulary. The
weakness is that it does not explain the gradual loss in phonological ability throughout
life time, nor does it explain why younger learners seem to learn second language
pronunciation more successfully than older learners even though both groups have
already established the first language speech perception system.

To summarize, there is no strong evidence that age constraints are biological
phenomena, although there is reason to believe that biology plays a certain role.
Further research, especially in the field of neuroscience, is necessary before we
establish a biological foundation to explain the age constraints. At this moment, I

refrain from concluding there is a biologically driven critical period.

V. Conclusion

The following points summarize the overall discussion of this paper.

1. There is a tendency for adolescents to learn second language pronunciation
faster than yvoung children at an early stage of acquisition.

2, There is a tendency for young children to achieve a higher level of pronunciation
in the long run.

3. The decline of pronunciation is gradual and there is no clear-cut period in which
the complete acquisition of pronunciation is possible.

4. An early onset of acquisition does not guarantee native-like pronunciation
probably because of the lack of practice or negative transfer from the first language.

5, It is possible for adult learners to acquire native-like pronunciation if they are
well motivated and exceptionally talented.

6. Neurological along with cognitive developments seem to be related to inter-age
differences in second language pronunciation but these perspectives are still
inferential and controversial. Psychological and linguistic factors also have roles
to play especially in explaining intra-age differences.

7. There is no strong evidence supporting that the age differences are biologically

determined.

It is highly certain that there are age differences and these differences can be
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develop their ability to distinguish their species from others by hearing songs and
to avoid interspecies breeding, human beings become able to distinguish “mates who
might enhance chances of future genetic success from those who might inhibit those
chances” by hearing foreign accents (p.81).

Scovel's claim is based on his presumptions that pronunciation is the only area
of language where the critical period exits and that there is a significant ability
loss around puberty. As I discussed before, however, research indicates there are age
constraints on other aspects of language learning such as grammar or even sign
language and these constraints do not suddenly occur around puberty. Lantolf (1990)
also criticizes Scovel, arguing that breeding is biclogically designed to create
heterogeneity rather than homogeneity, and therefore there is no reason for human
beings to find their mates within their speech communities. 1 also find no reason
to believe that breeding can be more successful within the same speech community
as there are a huge number of successful international marriages.

Pinker (1994) is another author trying to explain the age constraints from a
biological perspective. He contends that the process of evolution has made it possible
for human beings to acquire a native language and young children are programmed
to learn it., He further speculates that as humans become older they lose this ability
through the metabolism of the brain. Why do they lose it when they still need to
learn a second language? To answer this question, Pinker points out that natural
selection often bestows beneficial traits on voung organisms to increase the chance
of survival, and human genes are programmed to help children learn language at
the sacrifice of adults. In other words, having a critical period for SLA is a price
to pay for first language acquisition.

These arguments are just speculative with little biological evidence. Unlike Scovel,
Pinker fails to offer any explanations about what biological benefits there are for
having foreign accents. Besides, he does not explain why brain metabolism hinders
language acquisition while it maintains other learning abilities such as mathematics
or driving.

The most convincing explanation comes from Eubank and Gregg (1999). They cite
evidence that brain localization by older learners is more significant when they are
processing second language syntax thaﬁ when processing vocabulary. From this
finding, they contend that the reason the brain reacts differently is because of the
different roles played by syntax and vocabulary, According to the researchers, the
knowledge of syntax needs to be stabilized once it is established in early life while
knowledge of vocabulary needs to expand well after puberty or even into adulthood.
This is why age constraints seem stronger in grammar than in vocabulary acquisition.

Feral children who were deprived of an opportunity to acquire first language are
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the age differences by itself. Nevertheless, the neurological perspectives together

with cognitive changes presumably brought about by the maturation of the brain,

seem to be most convincing in explaining the age differences, because they explain
not only the lower UA but also the faster IR of adult learners, The process by which
the brain matures is twofold. As the children grow, the brain gets more capable of
processing information faster and more accurately with the excessive number of

synapses trimmed down and neurons more organized (Newton, 2010). On the other
hand, due to the loss of its plasticity, the brain becomes less capable of restructuring
itself to new conditions, and probably to a new language. The neuro-linguistics is

one of the fastest growing areas now with the availability of brain-imaging techniques
and I expect future research to shed more light on the effects the brain has on language
acquisition.

Other perspectives, such as psychological factors better account for the intra-age
variation, especially the variation in the degree of foreign accents among adult
learners. Linguistic factors also seem to be involved but there is little known in
this area, especially about the role played by language transfer, and this is also

where further research is necessary.

Does Biology Explain Age Differences?

The next issue is whether the age differences in second language pronunciation
are hiological phenomena. The critical period is originally a biological term describing
how animals learn certain behavior within a limited period in early life. Imprinting
of ducklings, for example, can only take place within the first few days after birth
(Sakakibara, 2004). If language is what human beings have acquired through the
process of evolution (Pinker,1994), there may be some biological reasons explaining
why old learners have difficulty acquiring pronunciation. Imprinting is considered to
be biologically imperative because new-born ducklings need to follow their caretakers
for the sake of survival. Then, is having foreign accents also biologically imperative?

Scovel is one of the few people who have attempted to answer this question. He
(1981) found that the native speakers' ability to distinguish native speech from
nonnative speech was fully developed around puberty, while the ability of advanced
nonnative speakers was no better than that of five -year-old native children. Based
on this finding, he (1988) further offers a very interesting explanation. He says that
nonnative speakers’ inability to produce native-like sounds and native speakers' ability
to distinguish nonnative sounds from native sounds are, in fact, a function genetically
programmed to develop around puberty. Scovel, citing a large amount of socio-
biological evidence, says that it is biologically imperative to develop this function

by puberty, the time the human beings become capable of breeding. Just like birds



first language (Toup, 2008). Language transfer has long been neglected and further
research is necessary before we can understand how it is related to age differences.

A better explanation comes from a cognitive perspective. As humans grow they
become capable of abstract thinking, especially after the formal operation stage
around puberty (Long, 1990). This is when they start relying on rule-driven thinking
for language learning. At this stage they start analyzing language not only in terms
of grammar but also in terms of phonology. They use their explicit knowledge, for
example, how to articulate foreign sounds, which makes their learning process more
efficient and faster. Yet, there are some aspects of language, such as subtle features
in sound property, that are not salient enough to be analyzed by their rule-driven
thinking (DeKeyser, 2000), and this is where their acquisition is likely to fossilize
(Han, 2004). For such features, young learners' implicit learning may be more
effective. The strength of this cognitive perspective is that it can explain older
learners' faster IR as well as young learners’ advantage in UA. While there is no
agreement among researchers as to what language features are salient and what are
not, cognitive science has a lot to tell us about age differences.

The cognitive changes seem to coincide with the qualitative changes in the brain.
(Ellis, 2008). Lenneberg (1967) examined patients with aphasia who lost language.
While pre-pubescent patients showed significant recovery, post-pubescent patients did
not overcome their speech impairment. He states that this is because the functions
of the brain are divided into the right and left hemispheres around the puberty
period, and post-pubescent patents can not relocate language abilities to the right
hemisphere, while pre-pubescent patients can. He further holds that the maturation
of the brain, especially lateralization coincides with the loss of linguistic ability
which occurs around puberty. Scovel (1969) also says that it is the cerebral dominance
of the human brain that hinders the acquisition of pronunciation.

However, lateralization may not be the only factor underlying the age constraints.
Seliger (1978) says that people gradually lose brain plasticity well before puberty
because of intra-hemisphere as well as inter-hemisphere localization. These gradual
changes in the brain can explain why pre-pubescent learners are not totally accent
free. However, Bialystok and Hakuta (1999) caution that research has not confirmed
any causational effects between the changes in the brain and language acquisition
although there are many convincing findings in neuro-linguistics. In fact, the timetable
for brain maturation and the changes in language acquisition do not perfectly match
(Ellis, 2008).

Among such perspectives as psychological, linguistic, cognitive or neurological
ones, which best explains the age differences? [ agree with Long (1990), who says

that these factors are interrelated because none of the theories perfectly explains
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have. In this section, I will discuss the most important yet most controversial issue,
namely why do these age differences exist? There are quite a few ekplanaticns
offered about the age constraints but I bundle them together into a few perspectives:
psychological, linguistic, cognitive and neurological.

The psychological perspective focuses on learners’ mindsets. Guiora et al (1975)
say that the language ego boundary is likely to be more permeable in children than
in adults. Furthermore, an empirical study found a relationship between pronunciation
and “empathy” which was measured by evaluating the skills to identify others’
facial expressions (Guiora et al 1972). Krashen and Terrell (1983) suggest that
children are likely to have lower affective filters, which may affect pronunciation
ability. Schumann (1978) offers cultural viewpoints and claims acculturation, the
process in which learners deal with socio-psychological distance, determines language
proficiency. Brown (1980) adopts the idea of acculturation and says that learners
who *“failed to synchronize linguistic and cultural development don’t achieve” good
pronunciation (p.161).

These factors may explain why some adults have stronger accents than others
even if the age they start acquisition is the same. However, the main weakness of
these explanations is that there is no empirical evidence that shows that children
have more optimal psychological conditions than adults. Such conditions surrounding
young children largely vary from learner to learner, but they seem to attain almost
equally good pronunciation (Scovel, 1969, DeKeyser, 2000). Empirical evidence shows
that psychological factors are minor in determining the rate of pronunciation
(Thompson, 1991).

The next is a linguistic perspective. Immigrant children are likely to be immersed
in the target language while adults often tend to socialize with their compatriots
in their ethnic communities, and this may explain why the former has better
pronunciation than the latter. Flege and Liu (2001) found that immigrants who had
attended English speaking schools had better English pronunciation than those who
had not. Flege and Liu claim the reason for this difference is that schools provided
optimal second language input. Yet, there is no evidence that supports children
having better language input (Scovel, 1988) and the role played by language input
in SLA is not vet clearly known (Ellis, 2008).

Another linguistic factor is first language transfer (Thompson, 1991), As language
transfer is considered to have a major impact on second language pronunciation, it
is reasonable to expect that older learners who have spent more time speaking their
native languages are more likely to have stronger accents than younger learners.
Yet, younger learners are not free from language transfer, in fact. There is evidence

that pre-pubescent learners’ pronunciation is negatively affected by their use of the
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the CPH. Long (2005) still insists that these laboratory studies are not good enough
to disclaim the CPH because they did not examine the learners’ second language
proficiency in real and natural communication. Abrahamsson and Hyltenstam (2009)
hold that even these super proficient learners will have non-native features reveled
in more thorough scrutiny. The researchers, in fact, found that super advanced
learners in their study significantly differed from the native norms when their
acoustic valuables such as Voice Onset Time were measured by the spectrogram.
Abrahamsson and Hyltenstam further say that research has not ever found one
single post-pubescent learner who truly acquired native-like proficiency. Even loup
(2008) herself similarly claims that laymen’s impression is not good enough to
disprove the CHP.

With these criticisms in mind, I would still like to conclude that it is possible to
acquire native-like pronunciation even after puberty. The critical views of these
researchers trying to scrutinize second language learners may be right if their purpose
is to find out about the mechanism of SLA, but their arguments seem irrelevant for
most language teachers and learners. People generally do not teach and learn a
second language to pass high-tech scrutiny of proficiency. What thev probably want
is to be able to communicate with humans, not with machines like spectrographs.
Besides, some SLA researchers question the validity of studies that rate second
language learners' proficiency in comparison with native monolingual speakers. They
argue that bilinguals have unique competence and comparing them to monolinguals
is no more valid than comparing apples to the pears (Cook, 1995). From this
perspective, I consider Julie and the advanced learners in Bongaerts's study to be
promising bilinguals and strong counterevidence to the CPH.

Of course, not everyone is able to overcome the age constraints, as it will take
an enormous amount of motivation and practice. What is more important may be
high aptitude, as Ioup at al. (1994) hold that Julie's exceptional talent is an important
factor in her success. DeKeyser's study (2000) clearly indicates that aptitude plays
a major role in post-pubescent language learning. While his research focus is on
grammar acquisition, 1 suspect pronunciation is even more affected by aptitude.
There is evidence that sound mimicking ability is constant throughout life span

(Dornyei, 2005) and we may not be able to develop it by means of education.

IV. Factors Underlying the Age Differences

Perspectives to Explain the Age Differences

Past research has drawn a fairly good picture of the age differences and describes

what advantages and disadvantages that different age groups of learners seem to



While there is an age effect on second language pronunciation, there is no such
period within which complete acquisition is possible and after which it is impossible.
Even Hyltenstam and Abrahamsson (2003), strong proponents of the CPH, admit
that the decline is linear. Yet, they contend that there still is a critical period for
acquisition of “apparent native-like proficiency.” According to their argument, while
learners’ ability starts to decline after birth, they can maintain the potential to
acquire second language proficiency that is good enough to “appear native-like” up
to a certain point of age. Acquisition after this age, Hyltenstam and Abrahamsson
hold, will result in apparent nonnative accents. While their argument is clear with
a nice graphic explanation, it is still difficult to specify the critical period for
“apparent native-like proficiency” because of a wide variety of individual differences.

To summarize, while there is an age effect on second language pronunciation, it
is premature to say this is evidence for the CPH. Age may be a “critical” factor to
predict the degree of success, but there is no definite “period” that guarantees

complete success.

I. Possibility of Overcoming Age Constraints

So far 1 have discussed that age is a significant factor that negatively affects
acquisition of second language pronunciation at least in the long run. The next
question is how successful older learners can be in mastering second language
pronunciation. In other words, how well can they overcome the age constraints?

Regarding this issue, negative views were dominant in SLA until 1990. Scovel
(1988) for example, claimed that acquiring native-like pronunciation after puberty
is almost impossible. He argued that if there should be any learner who can overcome
the age constraints, it would be a very exceptional case, probably as rare as a strong
case of autism where the patient speaks no language at all. Long’s (1990) belief in
the CPH was even stronger. He said that finding one single post-pubescent learner
who acquired native-like proficiency would be enough to dismiss the CPH.

However, research after the 90's has found promising learners who seem to have
overcome the age constraints and acquired native-like pronunciation in adulthood.
One of the most cited examples is a British woman named Julie, who started learning
Arabic at age 21 when she married an Egyptian man. She was so fluent in Egyptian
that her pronunciation was good enough to make most of the raters believe that
she was a native speaker (Ioup et al, 1994). Another promising report came from
Bongaerts (1999), who found some of advanced post-pubescent learners of English
participating in his study had pronunciation good enough to be rated native-like.

Some researchers, however, refuse to accept these studies as counterevidence to
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flattens off, while younger children maintain their steady rate of acquisition.
Eventually the children overtake the adolescents in the long run, and it is usually
yvounger starters that have an advantage in terms of UA.

The disagreements in the past research seem to have stemmed from the difference
in the research focus. Studies showing adults’ advantage measured IR while those
showing children's advantage examined UA. In a country where the target language
is not a dominant language, like English in Japan, students can hardly reach their
UA stage due to the limited amount of practice. Singleton & Ryan (2004) speculate
that the amount of time needed for early starters to overtake late starters is one
year for those living in a target country and 15 years or more for those living
outside.

As the CPH is a theory predicting the eventual degree of success in language
learning, it is not IR but UA that matters (Hyltenstam & Abrahamsson, 2001).
Younger learners in general tend to have an advantage over older counterparts in
the long run. Even in a foreign language learning setting outside the target country,
yvounger learners' advantage would probably appear if one could truly examine UA
by extending the research span to an adequate degree, which no researcher has

succeeded in doing.

Optimal Age of Learning

As | have discussed, there is a tendency that the vounger one starts language
acquisition the better his,her pronunciation tends to be in terms of UA. The next
question is how early one should start learning a second language. Does the critical
period end at puberty as Lenneberg (1967) claims?

SLA research, in fact, shows no such cut-off point on the age spectrum. The
phonological ability does seem to decline as one gets older but this process is rather
gradual (Birdsong, 2005; Harada, 2005). Bialystok and Hakuta (1999) used data from
a US census and found a linear decline of overall English proficiency of immigrants
as their Age of Arrival increases. Flege (1999) overviewed past studies of second
language pronunciation and drew a linear decline in the pronunciation rating of
immigrants depending on at what age they came to the target countries. According
his data, the decline continues even after puberty.

AOA before puberty does not guarantee native-like pronunciation (Asher & Garcia,
1969). Ioup (2008) even provides evidence that bilinguals from birth can have accents
in their non-dominant languages, which make it hard to specify the start and end
of the critical period. DeKeyser and Larsen-Hall (2005) contend that studies showing
a linear decline have methodological flaws and there is a cut-off point at a certain

age but they fail to specify at what age the critical period ends.
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been a lot of research in SLA as well as first language acquisition. Scovel (1969,
1988, 2000) insists that the critical period is a physiological phenomenon and only
exits in pronunciation. However, many researchers cast doubt on Scovel's claim, citing
studies after 1980 that show age constraints on the acquisition of speech perception
(Strange, 1995; Harada, 2003) or grammar (Patowski, 1980; Johnson & Newport,
1989; Uematsu, 1997; DeKeyser, 2000), or even sign language (Long, 1990). Despite
these criticisms, there is large agreement that phonological acquisition is probably
where age differences manifest themselves most clearly. For this reason, I mainly
discuss age differences in pronunciation. I discussed a broader range of age-related

issues elsewhere (Harada, 2005).

II. Descriptions of Age Differences

Comparisons between Children and Adults

Following Lenneberg (1967), a number of SLA researchers delved into how Age
of Arrival in adopting countries affects immigrants’ pronunciation of the target
languages. The most intensely researched was immigrants to the United States and
their pronunciation of English as a second language. Asher and Garcia (1969)
compared Cuban immigrants of different age groups and found the yvounger they
came, the higher their English pronunciation tended to be rated by native speaker
judges. Oyama (1976) conducted a similar study with Italian immigrants and found
similar results. She further found that Age of Arrival in the Unites States is a more
significant factor in determining the degree of accents than Length of Residence in
the country.

Nevertheless, there is also evidence that adults can outperform children in second
language pronunciation. Snow and Hoefnagel-Hohle (1978) showed in their longitudinal
study that adult learners of Dutch improved their pronunciation faster than children
during the first year. Studies conducted outside English speaking countries often
report older learners’ advantage, too. Garcia Mayo and Garcia Lecumberri (2003) and
Munoz (2006), for example, compared a group of Spanish students who began
learning English in Spain at secondary school with those who began at elementary
school. With the amount of instruction controlled, they found that the older learners
outperformed the younger learners in the pronunciation rating.

It was Krashen, Long and Scarcella (1979) that synthesized these conflicting results
of research on age differences in SLA. They distinguish Ultimate Attainment of
acquisition (UA) from Initial Rate of acquisition (IR). According to the researchers,
adolescent learners tend to have advantage in a short period of time after the

beginning of acquisition in terms of IR. As time goes by, however, their acquisition
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Does the Critical Period Hypothesis Explain
Foreign Accents by Adult Second Language Speakers?

Jun Harada

Abstract

This paper reviews the past research on age differences in second language
pronunciation. Research in second language acquisition (SLA) generally shows
that children have an advantage over adults in terms of ultimate attainment.
The decline of pronunciation ability is gradual, which makes it difficult to
specify the critical period. Among various perspectives, neurological factors
along with cognitive changes seem to best explain the age differences but
research has not found evidence that these differences are biologically

determined.

1. Introduction

Let us take a brief look at this immigrant family with three generations who
moved to an English speaking country three years ago. The children are already
fluent in their second language, comfortably socializing with their peers. The parents,
on the other hand, are still struggling with their English with heavy accents although
they have spent the same amount of time in the country as their children. The
grandparents? Well, forget them. They can’t or won't even say “Hi,” in English. In
fact, this family is a typical example of second language learners, with the young
often better at speaking than the old. The purpose of this paper is to discuss this
kind of age differences from the SLA point of view.

One theory that explains why children are good language learners while adults
are not is the Critical Period Hypothesis (CPH), which claims that there is a certain
period in life, within which complete acquisition is possible and after which it is
difficult or even impossible. The CPH dates back to more than a half century ago,
when Penfield & Roberts (1957) documented younger learners’ advantage in terms
of second language learning. Lenneberg (1967), often referred to as ‘the father of
the CPH', further specified that the critical period starts at age 2 and ends at

puberty. Ever since, the CPH has been drawing a lot of attention and there has
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