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Abstract

This article is an attempt to examine the reliability of the Critical Period Hypothesis (Note 1)
in light of subsequent studies. The high improbability of successful L2 acquisition among
adults is the main point of strength that CPH enjoys. However, we have incidents of
nativelikeness with individuals that began L2 acquisition years past the critical period (Note 2)
in addition to supporting studies that show ultimate attainment among L2 learners is still
possible. In this case do we still talk about a reliable hypothesis? This opens us to ponder
whether CPH is purely biological or there are other social construct factors at play that help
some L2 adult learners to attain nativelikness despite the high unlikelihood of its occurrence.

Keywords: Critical period hypothesis, L2 learning, Ultimate attainment, Language fluency,
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I. Introduction

The human brain is not a physiologically static organ. It is dynamic and changes with time as
it has scientifically been proven (Kandel & Tauc, 1965; Zucker & Regehr, 2002). This change
is called neuroplasticity and occurs at the level of neural pathways and neural cells. These
changes are vital for the development of the brain as well as for it to function properly in
terms of language processing and acquisition in early childhood development or cortical
remapping in case of brain injury or damage. This dynamicity or flexibility of the brain is
known in neurology as neuroplasticity. It was and still is believed that the plasticity of the
brain is somehow locked or fixed after a period known as critical period, which is usually
associated with the age of puberty. However, emerging evidence challenge this assumption.
For instance we have Alarcon’s pronunciation and ultimate attainment (Alarcon, 2011), the
statistical critique of Vanhove (2013), and Lin’s CP and phonological acquisition (Lin et al.,
2016) in addition to other major critics of CPH like Krashen's Input Hypothesis (Krashen,
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1985). The Critical Period Hypothesis in cognitive psychology and language acquisition is
the core of the on-going debate concerning the effect of brain plasticity on language
acquisition. This debate is traced back to Penfield and Roberts (1959) earlier work that points
out the relationship between difficulties of language acquisition and neural plasticity decline.
The debate is not yet settled and some questions remain pending answers:

-To what extent is CP biological?

-Are there social factors that contribute to CP?
-Can CP be both biological and social?

-How reliable is the CPH?

We will attempt to answer these questions and provide a scholarly critique of the hypothesis
in question and then provide insights regarding other areas of research that needs attention.

2. Challenges in the Critical Period Hypothesis

The popularity of the CPH stems from the observable fact that the process of language
acquisition (Note 3) that takes place after the CP is almost never identical to L1 acquisition
(Norbert M. 2012, p. 1722). The statistical high improbability of attaining a full mastery of a
language after the CP seems to be the strongest evidence in favor of the hypothesis. However,
the hypothesis does not completely exclude the possibility of successful post-CP language
acquisition. The case of Genie (Note 4), although it is striking evidence in favor of CPH, it
also demonstrates that post-CP language acquisition is still not all altogether impossible
after-all. People do, to some extent, acquire L2 successfully after CP (Anne Fuchs 2007, p. 11,
Curtiss 1977, p. 208; and Victoria A., 1974, p. 96). Acquiring L2 is still possible beyond CP,
but the mastery of the language is repeatedly less successful. “One strong prediction made by
some CPH exponents holds that post-CP learners cannot reach native-like L2 competences.”
(Vanhove, 2013). In addition to that, grammatical gender seems to be one of the main
challenges for adult L2 learner (Hawkins, 2001; White et al., 2001; Sabourin, 2003; Blom et
al., 2008). This high unlikelihood for adult L2 learners to attain a full mastery and fluency of
L2 does not have to be deemed decisively unattainable. If a successful incident has happened
at least once, then clearly we are missing a factor or a set of factors that are directly or
indirectly responsible for the success of post-CP L2 acquisition. When these factors are not
met, we tend to assume that L2 full mastery is unsuccessful due to biological constraints.

There is no agreement among researchers in regard to aspects of ultimate attainment and
nativelikeness. Scovel and Long for example claim that one can be perfect at all levels of a
language except pronunciation (Scovel 1988 paraphrased in Kees De 2005, p. 65).
Researchers like Bongaerts claim that nativelikeness is still possible at all levels including
pronunciation (Bongaerts, 1999 paraphrased in Herschensohn, 2000, p. 43), while Flege
(1999) sees that it is rather the mother tongue’s interference with L1 that influences the
pronunciation but not the age (Flege, 1999 paraphrased in Herschensohn, 2000, p. 43). In
addition to that, the age of CP is not determined, and has been assigned multiple ages like the
ages of 12, 15, 16 or 18 years old (Mufioz, 2011, pp. 1-35). Some researches like Robert
(1997) suggest that the critical period for language acquisition in the aspect of phonology
starts as early as 12 months old (Robert, 1997, pp. 202-205). Views like Hyltenstam and
Abrahamsson (2003) point to the ‘non-consensus’ regarding the relationship between age and
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CP effect on language acquisition and the biological interpretation drawn from this relation
(2003, p. 563). All of these competing claims are now driving new researches to further
investigate new venues of evidence in regards to CPH (Ortega, 2009, pp. 25-27).

3. CPH Negative Results

Despite of the decisive claim that CPH makes, it does not necessarily follow that one can
never acquire a language after CP in the same way a developing child does. It is never too
late to recreate the optimal circumstances for acquiring a language, except that there might be
new factors at play once one steps beyond the CP phase. There are incidents of individuals
that managed to reach the full mastery and fluency of L2 after the critical period. One
example is the case of Julie, a British woman who moved to Egypt with her Egyptian
husband at the age of 21. Georgette loup and her colleagues studied Julie’s L2 ultimate
attainment and found that she did exceptionally well (Ioup et al., 1994), and “passed herself
off as a native speaker” (Ortega, 2015, p. 14).

The exceptional individuals who successfully acquire L2 similar to the case of Julie seem to
defeat the decisiveness of the CPH although these are rare exceptions. A general rule is that
exceptions never make the rules in the midst of the immense body of researches that support
CPH claim. However, and by the same token, one might also argue that Genie’s case, which
supports the CPH argument, is after-all an exception. We do not have many cases of feral
children to conduct an experiment and demonstrate that successful post-CP L1 acquisition is
not possible as CPH claims. The available data is limited to a few cases. Maybe Genie was a
victim to the same factors that affect L2 acquisition among adult learners and therefore it is
still uncertain that biological traits have something to do with post-CP language acquisition
process, or as Bialystok (1997) states:

The conclusion is that there is insufficient evidence to accept the claim that mastery of a
second language is determined wholly, or even primarily by maturational factors (Bialystok,
1997, p. 116).

4. How Reliable Is CPH?

Reliability in the scientific method is one of the cornerstones of science. It ensures that a
theory or a hypothesis is repeatable and holds itself consistent across time and space. In a
nutshell, reliability ensures that the results of an experiment should be, to a great extent,
predictable. As for the CPH, results can sometimes be unpredictable. An instance of that is
the case of Julie. The rationale behind reliability is to reinforce the theory or a hypothesis by
means of confirming results from other experiments duplicated independently in different
contexts and by different researchers. This is true for CPH but not entirely consistent. If the
results of an experiment are not matching the expected findings to a theory or a hypothesis,
then this mismatch is a sign of an unaccounted for variable(s) or factor(s) that has affected the
direction of the findings to a new territory. This does not necessarily mean that the hypothesis
in question is false.

In many cases, researchers may find that the results of an experiment do not support the
original hypothesis. When writing up these results, the researchers might suggest other
options that should be explored in future studies. (Cherry, 2019)

These negative results are an invitation to expand the hypothesis to account for more
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variables until the mismatch or the anomalous becomes, as Kuhn puts it, “expected” (Kuhn,
1970, p. 52). If this is not attainable, then negative results could be a glimpse of a newly
discovered phenomenon that needs attention and further exploration. The phenomenon could
eventually evolve into its own hypothesis and maybe a full-fledge theory. In extreme cases, it
could be an early stage of a paradigm shift if the hypothesis or theory is negating a grand
theory. As for CPH, there is a need for further exploring the outlier population and
investigating the variables that contributed to the negative results. Instead of confirming and
reconfirming the established assumption, we might find more answers and insights that
would contribute to a deeper understanding of CP if outliers are studied.

5. Potential Factors Responsible for Negative Results

Researchers like Bongaerts (1999) recognize the hidden engine that drives the exceptional
individuals to exceed in what the majority of ordinary people could not in post-CP language
acquisition.

In sum, what we suggest is that the success of the exceptional adult learners we identified
may have been at least partly due to the combination of three factors: high motivation,
continued access to massive L2 input, and intensive training in the perception and production
of L2 speech sounds. (Bongaerts, 1999, p. 155)

Motivation, exposure, and aptitudes are indispensible for post-CP adult learners in order to
fully master their L2. In the same vein, Gardner (2001), and Cohen and Dérnyei (2001, p.
172) see that motivation is the prominent stimulus for successful L2 achievement. Maybe
these conditions are rarely met for adults, which may explain their inability to achieve
nativelikeness. However, children have no cognitive advantage over adults in acquiring
pragmatics and sociolinguistic competences given that these competences are acquired in a
lifelong process (Kasper, 1996, p. 158). One thing for sure is that the mechanisms involved in
post-CP L2 acquisition seem to be qualitatively different from those involved in L1
acquisition. Thus it takes different methods of language acquisition to attain nativelikness for
both children and adults.

If we assume, just for the sake of argument, that the efficiency of children’s L1 acquisition is
not biological, and that the inefficiency of adults’ L2 acquisition is also not biological, what
could then be the factors behind the difference in their language learning aptitude? Could it
be that children happen to be eager to learn anything in their surrounding environment in the
first few years of their life? Could it be that children are in a dire need for language in order
to express their basic needs (wanting to eat, drink, or expressing distaste and negation for
example) and to also interact with adults? It is a given fact that children have no say in their
imposed mother tongue. They have no prior attitudes that affect their L1 acquisition. Their
neutral attitudes toward the first language they acquire, and have to acquire, make them see it
(L1) as just a survival tool with which to communicate. Adults on the other hand may not
have that excessive thirst for knowledge children have and consequently less desire to acquire
a second language. An example that supports this tentative claim is the minority of Spanish
speakers and immigrants in the United States. Some of them can manage to live without the
need of learning English: “You can get by quite nicely in the United States not speaking
English in most parts of the country... for the Spanish-speaker in this country, there really is
no critical need to learn English” (Gonzalez, 2007). Further, it is known that most immigrants
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in North America become bilingual immediately after arriving. However, some pockets of
German immigrants and their descendants in Wisconsin persisted well until the 20" century
according to 1910 U.S. census and as far as 1930s according to Miranda’s study of U.S. born
monolingual German in Wisconsin (Miranda, 2008, p. 273). Seeing that adults are already in
possession of L1 and know fairly well how to navigate the world even without language, it
could be that they do not have that sharp need to express basic needs like children do. Thus
the reasons that push an individual to learn L1 are fundamentally different from the reasons
that push one to learn L2. It is also a matter of time allocation. Adults are part-time language
learners whereas children are full-time. Maybe adults’ attitudes and motivations towards L2
are not sufficient enough due to their other preoccupations in life. Maybe if adults had
positive attitudes toward L2, in addition to enough exposure, they can miraculously master
their L2 the same way children do. If that is the case, can we still ascribe changes in language
aptitudes to biological factors? Could CPH be only targeting people with low aptitude that
happen to consist the overwhelming majority?

6. Conclusion

Although Lenneberg (Note 5) strongly attribute CP to biology, it is nevertheless still unclear
whether the qualitative difference between L2 and L1 acquisition is due to biological (innate)
or environmental (construct) factors (Matgorzata, 2009). Complex behaviors such as
language acquisition could be achieved by mingling both biological and external factors
(Matgorzata, 2009, pp. 39-40). This nature-nurture on-going dilemma could be due to the fact
that all factors behind the critical period are not yet pinned down. We may tend to think it is
biological seeing that the critical period occurs at a specific time in the process of human
development. In addition to that, ample evidence suggest that the brain undergoes a massive
change during the puberty onset at the level of grey matter (Giedd et al., 2006; Peper et al.,
2009b; Herting et al., 2015), at the level of white matter (Barnea-Goraly, 2005; Lebel et al.,
2008), and at the level of synapses (Huttenlocher, 1979; Petanjek et al., 2011). These brain
changes along with physiological changes that a human being undergoes during puberty
coincide with abrupt change in the aptitude of language acquisition, and thus it follows that it
is totally natural to assume that puberty and critical period are instances of the same thing and
that this thing must be fundamentally biological. This is intuitive association, and has no
ground in logic or science. The occurrence of two events at the same time is not causal, but
rather correlative.

We have no other notion of cause and effect, but that of certain objects, which have been
always conjoined together, and which in all past instances have been found inseparable. We
cannot penetrate into the reason of the conjunction. We only observe the thing itself, and
always find that from the constant conjunction the objects acquire an union in the imagination.
When the impression of one becomes present to us, we immediately form an idea of its usual
attendant; and consequently we may establish this as one part of the definition of an opinion
or belief, that it is an idea related to or associated with a present impression. Hume (1739).
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Glossary

CPH: Ceritical Period Hypothesis
CP: Critical Period

L2: 2" Language

L1: 1¥ Language

Notes

Note 1. Critical Period Hypothesis: “Is the notion that language is best learned during the
early years of childhood and that after about the first dozen years of life, everyone faces
certain constraints in the ability to pick up a new language" (Scovel, 1988, p. 2)

Note 2. Critical period: “...a time during post natal life when the development and maturation
of functional properties of the brain, its 'plasticity’, is strongly dependent on experience or
environmental experience”- Sengpiel (Quoted in Marc B. Taub, 2012, p. 275). First
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introduced by Penfield and Roberts in 1959 and then expanded by Lenneberg in subsequent
years.

Note 3. The ‘acquisition’ term in this article is used in its Krashenian sense in his acquisition—
learning hypothesis. This is a subconscious process of acquiring a language in an immersive
environment similar to contexts where native languages are developed. Krashen (1977).

Note 4. Genie: a feral child that spent her first thirteen years without any language input.

Note 5. Eric Heinz Lenneberg (1921/1975) is a Jewish German linguists and neurologist. He
is known by his biological approach to language and language acquisition. In his Biological
Foundations of Language (1967) he advanced his critical period hypothesis which is still a
debatable issue in linguistics and cognitive psychology.
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