


Critique on Critical Period Hypothesis and its Implications for L2 Teaching
I Introduction
  The world is now like a village and people from different countries need to communicate frequently for education, business etc. Language plays quite an important part in communication. English is the only hypercentral language in the global market which helps the communication in a multilingual environment. As far as I know, in China, many parents prefer their children to learn English as a second language in order to function in the global environment in the future. And there is a tendency to begin the learning in a younger age. Some parents in my son’s kindergarten, laypeople knowing little about L2 acquisition, mentioned to me the sensitive period for language learning. Is it true that children would achieve higher level of a L2 if they exposed to it a younger age? Or is it possible to learn a language to a high proficiency if they start the learning at an older age? 
Lenneberg in 1967 put forward the concept of the ‘Critical Period Hypothesis’ (CPH) which assumes that there is a critical period in language acquisition, in which learners are able to acquire a language with little efforts in this period while those beyond the period will be constrained in the language learning. Although CPH was put forward originally based on research in L1 acquisition, it aroused great interests in L2 acquisition research. Lenneberg speculated that ‘maturational aspects of the brain that limited recovery from brain traumas and disorders would extend to second-language acquisition’ (Hakuta et al., 2003:31). As Moyer (2004) mentioned that ‘though Lenneberg made little specific mention of SLA, his critical period hypothesis has evolved into a full-blown theory for the field’ (Moyer, 2004:1).
Some researchers supported the existence of the critical period while some other argue against it. The hot debates just show the vitality of the CPH in the research of L2 acquisition. No Matter what opinions different researchers hold, they all agree that younger learners reach uniform proficiency in L2 acquisition while older learners show diversity in L2 attainments. This thesis will make a critique discussion on the CPH and then find out its implications for L2 teaching and learning.
II The Critical Period Hypothesis
1) Definition of the CPH
In the 1950s, the neurologist Penfield and Roberts suggested that when injury or disease damaged the left hemisphere which dominated language, the speech mechanism of young children transferred successfully to the healthy minor hemisphere while that of adult will not. So, they concluded that ‘for the purpose of learning languages, the human brain becomes progressively stiff and rigid after the age of nine’ (Penfield & Roberts, 1959:236). Thus, it was suggested that children should be introduced to a L2 early in life and children’s language acquisition capacity has biological basis and is associated with brain development. 
In the 1960s, Lenneberg, a psycholinguist, echoed Penfield’s experience and put forward the concept of the Critical Period Hypothesis (CPH). He Proposed that
Between the ages of three and the early teens the possibility for primary language acquisition continues to be good; the individual appears to be most sensitive to stimuli at this time and to preserve some innate flexibility for the organization of brain functions to carry out the complex integration of subprocesses necessary for the smooth elaboration of speech and language. After puberty, the ability of self-organization and adjustment to the physiological demands of verbal behavior quickly declines. (Lenneberg, 1967:158)
Marinova-Todd defined the term critical period for language acquisition as 
… a period of time when learning a language is relatively easy and typically meets with a high degree of success. Once this period is over, at or before the onset of puberty, the average learner is less likely to achieve nativelike ability in the target language. (Marinova-Todd, 2000:9)
According the CPH, human language acquisition ability was constrained by the biological development and brains of children from age two to puberty was plastic. So, when young children were learning a language, both left and right hemispheres involved in the process, which made the process much easier and quicker. After puberty, the human brain becomes lateralized and ‘the left hemisphere is more directly involved in speech and language function than the right’ (Lenneberg, 1967:150). He ‘proposed that……once the functions of the brain are lateralized, the mastering of a language becomes more difficult and less successful’ (Garcia Mayo, 2003:60). 
2) Debates on the CPH
Some researchers (Oyama 1976, Johnson and Newport 1989, Weber-Fox & Neville 1992, Lee and Schachter 1997, Hyltenstam and Abrahamsson 2001) supported the CPH and believed the age of exposure to a L2 is a dominant factor for success in L2 proficiency. Some other researchers (Krashen 1973, Birdsong 1992, Marinova-Todd et al. 2000, Hakuta 2003, Moyer 2004) argued against CPH. Birdsong pointed out that age variable was always changing, and it was possible that age together with other social-psychological factors exert a combining effect on L2 learning. Krashen suggested that studies on successful adult L2 learners would be more meaningful to find out other factors that effected the successful L2 learning. Marinova-Todd et al. (2000) made critique on the CPH and pointed out ‘three misconceptions’ in it while Hyltenstam and Abrahamsson defended for Lenneberg and pointed out shortcomings of Marinova-Todd’s comments of ‘three misconceptions’ practically and theoretically. Hakuta et al. concluded that there was no clear boundary for critical period and it is a steady decline in language learning ability in the life span while Stevens (2004) pointed out that there existed shortcomings in sample selection, results assessment and measurement errors in Hakuta et al.’s research and Hakuta and Wiley et al. defended for their research in 2005. Although believing there was no critical period for semantics, Slabakova (2006) pointed out that ‘The age variable examined in L2 acquisition studies is usually the age of first exposure to the L2’ rather than regarding age as a changing variable  (Slabakova, 2006:302).
III Cases and Studies Supporting the CPH
1) Cases Supporting the Critical Period
Case studies of wolf children and innate deaf children support the existence of critical period in language learning. Genie, the wolf child, reared in isolation and deprived of linguistic input until age 13 and could not successfully learn a language no matter what means were employed when bringing back to human society was a good example to support the hypothesis to show that human beings’ language acquisition ability is largely constrained by brain development and must be acquired in a certain period after birth. 
Another example of the CPH is demonstrated by innate deaf children. In some clinical cases, these deaf children can hear after puberty with the help of hearing aids, however, they show poor language learning outcomes with a lot of effortfulness. Although these are not common example but could still show the difficulty of learning a language after puberty and the existence of a critical period for language learning.
Lenneberg suggested that ‘… automatic acquisition from mere exposure to a given language seems to disappear after this age, and foreign languages have to been taught and learned through a conscious and labored efforts. Foreign accents cannot be overcome easily after puberty’ (Lenneberg, 1967:176). In short, the CPH states that ‘there is a limited developmental period during which it is possible to acquire a language, be it L1 or L2, to normal, nativelike level. Once this window of opportunity is passed, however, the ability to learn language declines’ (Birdsong, 1999:1).
2) Evidence from Evolutionary Perspective
Komarova was a supporter of the CPH from the perspective of evolutionary process. He believed that ‘the ability of language acquisition in humans lasts roughly until the onset of reproduction, which happens approximately at the age of 13 (Lenneberg 1967)’ and it was a result of the natural selection for most individuals to learn their language before puberty. (Komarova et al., 2001:1189) ‘A genetic algorithm was employed to evolve the most efficient profile’ because ‘knowing a language had a positive correlation with the individual’s reproductive success’ (Komarova et al., 2001:1189). ‘There exists a limited learning period which is evolutionary stable’ when the ‘learning cost’ is comparatively low and ‘children can learn a language (or several languages) with relative ease (Komarova et al., 2001:1189). After the period the learning cost would become relatively high and ‘it becomes increasingly hard to acquire a language, and the results of learning becomes less and less perfect’ (Komarova et al., 2001:1189).
Komarova believed that the existence of the critical period for language acquisition is a selected result in human beings’ evolutionary process. When younger children learn a language, they would be able to communicate with others for survival.
3) Empirical studies Supporting the CPH
Many experimental studies have been carried on supporting CPH in L2 acquisition. Oyama conducted a research in 1976 and using behavioral evidence to confirm the CPH. He studied 60 immigrants from Italy to America. Their arriving age to America ranged from age 6 to age 20 and all of them had lived in America for 5 years to 18 years. The subjects were asked to finish read-aloud and free conversation tasks. 45-second recording segment were taken out for the judgement by two adult English natives. She found that those arrived in America before age 12 spoke like local Americans and the pronunciation was little influenced by the factor that how long they had lived in America. The conclusion is that the arrival time is an important factor that exerts obvious influence on pronunciation. So, both L1 acquisition and L2 acquisition have a critical period. Whether language acquisition occurs in the critical period or not effects greatly learners’ language capacity and native-like proficiency.
In 1990s, Weber-Fox and Neville did a series of experiments using brain-imaging techniques to check the differences between younger and older learners in language processing location when giving different stimuli. When presented with grammatical anomalies, the brain responses of younger L2 learners were considerably altered from those L2 learners after the age of 11 (cited from Marinova-Todd et al., 2000:9).
4) Multiple CPH
Lee and Schachter (1997) also make similar suggestion ‘that principles of universal grammar or UG (e.g. binding, subjacency) and parameters have different age-related cut-off points for successful triggering and acquisition’ (Slabakova, 2006:303). ‘Eubank and Gregg (1999) proposed that critical or sensitive periods affect various areas of linguistic knowledge differently (i.e. phonology, syntax, lexicon, etc.) and even subcomponents of these modules (e.g. lexical items, inflections, syntactic effects of abstract features)’ (Slabakova, 2006:303). It is commonly assumed that ‘…the language modules are phonology, morphosyntax and semantics’ (Slabakova, 2006:304). Usually phonology is demonstrated in pronunciation, morphosyntax in grammar and semantics in meaning.
Young children ‘pick up accurate pronunciation quickly’ and ‘easily learn the distinct sounds of two languages and local dialects’ (Baker, 2001:29). They ‘are more likely to pick up appropriate pronunciation of their two languages compared with those who learn a second language later’ (Baker, 2001:30). Not like young children, ‘adults often struggle with pronunciation’ and ‘their pronunciation still carries the ring of the first language’ (Baker, 2001:29-30) even if they become quite fluent in a second language. If the critical period does exist for L2 acquisition, older learners are in a disadvantage situation because of biological maturation and cerebral lateralization. So, pronunciation is closely related with the critical period.
Regarding Grammar, ‘older children and adults have better developed thinking, information handling, analytical and memorization capacities’ and ‘they tend to learn languages faster than very young children’ (Baker, 2001:30). So, teenagers and adults are more efficient regarding the time taken in the second language learning. Levels of L2 adult learners vary greatly according to ‘the amount of time for lessons and practice, attitude and motivation, aptitude and ability for language learning, and persistence in using the second language when there are incorrect utterances’ (Baker, 2001:30). Ellis pointed out that ‘the effect (of age) may be a minimal one in the case of grammar, but possibly more significant in the case of pronunciation’ (Ellis, 1994:491). It is commonly agreed that:
Adult learners have an initial advantage where rate of learning is concerned, particularly in grammar. They will eventually be overtaken by child learners who receive enough exposure to the L2. This is less likely to happen in instructional than in naturalistic settings because the critical amount of exposure is usually not available in the former. (Ellis, 1994:491-492) 
[bookmark: _Hlk36427739]When it comes to semantics, in 2006, Slabakova examined the linguistic module semantics against the CPH and found out that ‘when learners at different AoA (age of onset) are scanned, a lower AoA (around 3 years of age) brings qualitative difference in the processing of a syntax while a much higher AoA (over 16) produces such difference in the processing of semantics’ (Slabakova, 2006:331). He concluded that ‘Proficiency is the most important factor determining whether L2 learning process the semantics like native speakers’ and thus ‘there is no Critical Period for semantics’ (Slabakova, 2006:331).
So, semantic is the linguistic module that is least influenced by the critical period, phonology is the one most effected by the critical period and morphosyntax (Grammar) in the middle. Thus ‘’Multiple CPH’ (Slabakova, 2006:303) was proposed to show the relationship between age and proficiency on different linguistic modules.
5) Reopening of the Critical Period
  Werker et al. pointed out that there are different critical periods for different abilities and skills. Some may have ‘abrupt onsets and relatively sharp offsets’ while others may be ‘more gradual and extend over longer periods of time’ (Werker et al., 2018: 126). Thus, ‘the timing and duration of critical periods is more flexible than previously believed’ (Werker et al., 2018:126). Some critical periods can reopen when closed, thus, some adult learners succeed in learning a new language fluently and without accent after puberty. Werker et al. made the following explanation
  This does not mean that language learning in these individuals is not subject to a critical period. Rather, we now know that the timing of critical periods can be accelerated or delayed and that critical periods can be kept open beyond the normal time period. (Werker et al., 2018: 127)
IV Arguments against the CPH
1) Sensitive Period Hypothesis
According to Lenneberg, the CPH ‘would predict that learning any language prior to the termination of that period would result in proficiency undistinguishable from that of monolinguals’ (Marinova-Todd et al., 2000:17). Lenneberg (1967) claimed that ‘the age at which the critical period terminates is … 12 years …’ (Hakuta, 2003:31). In 1973, Krashen challenged the CPH and showed that ‘brain lateralization may be completed by the age of 5’ (Marinova-Todd et al., 2000:2). In 1983, MacKain did an experiment on infants around 6-month old and showed that cerebral lateralization begins before age two. If this is true, then lateralization is unable to mark the critical period. There are different opinions regarding the duration of the period.
In 1970s, Lamandella argued that Lenneberg’s conclusion regarding to the critical period was too strong and introduced the term sensitive period to refer to the period when it is most efficient for children to acquire a language. However, he pointed out that it is ‘not impossible after the period of heightened sensitivity’ (Garcia Mayo, 2003:60). In 1999, through a study of Korean-English bilinguals, Yeni-Komshian, Flege, and Liu found out that ‘none of their age groups, including the youngest learners, who arrived in the United States before age 5, had L2 pronunciation ratings indistinguishable from those of monolingual English speakers’ (Marinova-Todd et al., 2000:17). CPH stresses that language acquisition occurs in a certain period while sensitive period hypothesis believes that language acquisition is easier in a certain time. Moreover, Lenneberg’s assumption of CPH was based on studies of children’s language acquisition without focusing on how adults learning a second language. 
2) Three Misconceptions Regarding Age and L2 Learning
Marinova-Todd et al. (2000) listed three misconceptions when talking the CPH and L2 acquisition. The first was ‘misinterpretation’. It was usually believed that younger learners do better than older ones in L2 acquisition. In fact, some studies showed that ‘older learners are generally faster and more efficient in the initial stages of L2 learning’ (Marinova-Todd et al., 2000:12). Moreover, Bialystok and Hakuta (1994) found that ‘deterioration in subjects’ proficiency’ occurred ‘after age 20, much later than biological changes associated with puberty’ through reexamining Johnson and Newport’s (1989) data. All these showed that there existed a misinterpretation of the CPH and L2 learning. 
The second one is ‘misattribution’. It is commonly agreed that the loss of plasticity in the brain is attributed to the fact the children outperform adults in L2 learning. However, this could only explain the uniform outperformance of children but could not account for the great variation in old learners’ proficiency. Marinova-Todd et al. pointed out that ‘motivation is not an insignificant factor in language learning, though its relation to brain plasticity is tenuous to say the least’ (Marinova-Todd et al., 2000:18).
The third one is ‘Misemphasis’. There is the well-known contrast: ‘universal success in the case of child first language (L1) acquisition, variable success in second language (L2) acquisition’ (Slabakova, 2006:302). So, it is possible that ‘L1 and L2 acquisition are profoundly different epistemological phenomena’ (Slabakova, 2006:303). Lennesberg acknowledged that ‘it is not entirely obvious how the CPH relates to second language acquisition (L2A), since the L2 acquirers already have a native language and, in a way, the language centres in the brain have been activated in the opportunity window’ (Lenneberg, 1967:176). Thus, Slabakova (2006) suggested that ‘it is more appropriate to consider age-related effects in L2A, not a critical cut-off points, after which it becomes impossible to achieve native-like proficiency’ (Slabakova, 2006:303).
When the focus was placed on the importance of age in L2 acquisition, researchers attached great importance to unsuccessful adult and ignored those who had achieved near-native L2 proficiency. Birdsong (1992) gave a more in-depth study and showed that although averagely below native speakers in language proficiency, ‘the near-native speaker group did include adults who performed well above some of the native subjects’ (Marinova-Todd et al., 2000:11). ‘Birdsong pointed out that it is important to study these most advanced L2 learners in order to understand the factors that contribute to an adult’s success in an L2’ (Marinova-Todd et al., 2000:11).  
Through a close examination of studies between age and L2 acquisition and Marinova-Todd argued that ‘age differences reflect differences in the situation of learning rather than in capacity to learn’ (Marinova-Todd et al., 2000:9). Moyer emphasized the importance of ‘contextual factors’ in L2 acquisition research and concluded according to prior research that ‘Critical period research has emphasized differences in phonological and morpho-syntactic performance between native and non-native speakers with little reference to the individual learner’ (Moyer, 2004:2). These contextual individual factors include ‘identity, assimilation, psychological distance, and even instruction for second language attainment’ (Moyer, 2004:2).
3) Other Factors Effecting L2 Proficiency
  Many people believe adults have problems in L2 learning just because they are adults. Marinova-Todd et al. argued that ‘myriad factors are involved in successful L2 learning, many of which may be correlated with age but have nothing to do with changes in the brain’ (Marinova-Todd et al., 2000:17).
Critical period research was criticized for ‘weak and/or narrow methods and explanations, particularly with regard to non-biological factor’ (Moyer, 2004:7). Immigrants to German as L2 learners have ‘optimal acquisition experience’ and may disagree the critical period, ‘in the sense that age effects may be weaker when external opportunities (i.e. access to L2) are greater, and internal orientations are relatively positive’ (Moyer, 2004:5). Hakuta (2003) pointed out that 
An alternative to the critical-period hypothesis is that second-language learning becomes compromised with age, potentially because of factors that are not specific to language but nevertheless interfere with the individual’s ability to learn a new language. These might include social and educational variables that influence learning potential and opportunity, as well as cognitive aging that gradually erodes some of the mechanisms necessary for learning a complex body of knowledge, such as a new language. (Hakuta, 2003:31)
Besides internal factors, environment is also an important factor exerting influence on L2 learning. Riney and Flege (1998) showed that ‘living in an environment where the target language is the standard has a positive effect on older L2 learners’ global pronunciation’ (Marinova-Todd et al., 2000:25). Some immigrants with a target language spouse are more possible to acquire native-like proficiency. And motivating instruction are also important factor for learners to acquire near-native proficiency in a L2.
Through analyzing date derived from the 1990 U.S. Census, Hakuta (2003) examined Korean and Chinese immigrants to the U.S. with additional questions about ‘present age, year of arrival in the United States, and educational background’ (Hakuta, 2003:33). He found that ‘… in addition to age of immigration, socioeconomic factors, and in particular the amount of formal education, are important in predicting how well immigrants learn English’ (Hakuta, 2003:37). Thus, he concluded that ‘second-language proficiency does in fact decline with increasing age of initial exposure. The pattern of decline, however, failed to produce the discontinuity that is the essential hallmark of a critical period’ (Hakuta, 2003:37).  
V Implications for L2 Teaching
1) Differences in Learning between L2 children and L2 adults
Cook (2008) pointed out that ‘Usually children are thought to be better at pronunciation in particular’ (Cook, 2008:148). Young children seldom worry about mistakes and what they care is ‘getting their message across and receiving needed information’ (Baker, 2001:29). ‘Language among young children is caught rather than taught’ and ‘language acquisition is a by-product of playing and interacting’ (Baker, 2001:29). While adults are more worried about errors and mistakes. They cannot communicate freely in a natural situation. Age is an advantage in natural situation for children.
Lenneberg’s assumption of CPH was based on studies of children’s language acquisition without focusing on how adults learning a second language and did not take the learning environment into consideration. Some research shows that ‘when the teaching situation is the same, older children are better than younger children even at pronunciation’ (Cook, 2008:148). 
The research of English-speaking children in Canada taught in French by Harley (1986) showed that “late immersion pupils were better than early immersion students at marking number agreement on verbs, and at using ‘clitic’ pronouns (‘le’, ‘me’, etc.) in object verb constructions” (See Cook, 2008:148). Adults’ developed cognitive skills function as an advantage for them in L2 learning. Although this is not a guarantee for them to reach a native-like level, it really serves as a benefit for them in artificial environment such as classrooms. 
Cook (2008) concluded that ‘Age itself is not so important as the different interactions that learners of different ages have with the situation and with other people’ (Cook, 2008:148) and it is not the unique factor that influences L2 learning. Thus, it is more meaningful to focus on the other factors that help in the ultimate attainment in L2 learning. ‘The degree of ultimate success in an L2 does not solely depend on biological factors, such as age…… it will be argued that L2 acquisition is a more complex phenomenon determined by many social, psychological and experimental factors’ (Garcia Mayo, 2003:60). 
2) Implications for L2 Teaching
No matter what factors are involved in a L2 learning, it is generally agreed that ‘Adults start more quickly and then slow down. Though children start more slowly, they finish up at a higher level’ (Cook, 2008:149). L2 acquisition researchers have no real quarrel ‘over the proposition that individuals who begin to acquire an L2 early in life generally do better in the long run than those who begin as adults (Garcia Mayo, 2003:14). Age is surely an important factor in L2 learning. So, younger learners who are exposed to a L2 earlier in life have a much higher possibility to reach a native-like or near-native proficiency. 
 Moreover, age is not the only factor that influences L2 learning, motivation, environment are also insignificant factors in language learning. Birdsong questioned the long-standing belief that ‘adults’ L2 skills eventually fossilize, plateauing at some point prior to reaching native proficiency’ (Marinova-Todd, 2000:11). ‘It is possible for both young children, teenagers and adults to become fluently bilingual. Many routes can produce an equally successful outcome. The routes on the language course may be different, the timing to complete may be varies. Success is possible among both young and old’ (Baker, p.30). 
If learners intend to spend many years in a L2 learning, it is better for them to start at a younger age. But, if they are planning to study for a few years and then stop, it is suggested to start later, so they can learn the language in a more efficient way. However, ‘when to teach children a second language is seldom decided by language teachers or L2 learning experts’, there are profound ‘political and economic grounds’ (Cook, 2008:149). But teachers can do a lot to influence students, no matter children or adults. Besides, teachers should use particular methods for different students of particular ages.
Children focus on ‘here and now’ and it is difficult for them to talk about ‘the absent objects or the abstract topics’ in the conversation. They have better memories but rarely use cognitive skills in language learning. So, with children, teachers are supposed to employ ‘more active methods, reflecting their ability to imitate and rote-learn and to speak without being self-conscious’ (Willis, 1996:9) such as audio-visual teaching method and create informal and natural situations. 
Older learners who begin a L2 late in life face difficulties to reach native-like pronunciation. But they should not be disappointed by the age factor because they have cognitive advantages in grammar learning and are more efficient than younger learners in the initial stage of language learning. For adults, teachers can do nothing to change students’ age, but what they can do is to influence other factors that matter in L2 learning such as motivation and learning environment. These teachers are able to hold high expectations for their students and motive them to reach a higher language learning level. Besides, teachers are supposed to use conventional teaching methods which needs abstraction and analysis skills such as traditional grammar-translation method for them.
‘Exposure and involvement are critical for all age groups’ (Willis, 1996:9). However, involvement in problem-solving activities is of different types for adults and children. Activities designed as games or puzzles are more suitable for children to raise their consciousness in language learning. Adults seldom have the opportunity of vast exposure to a L2 like children, so ‘the teaching of adults requires the creation of language situations in the classroom that in some way compensate for this lack’ (Cook, 2008:149).
Besides the teaching methods and activities mentioned above, textbook selecting is also very important for a L2 teaching and learning. The topics and presenting of materials should be of interest to the aiming age group.
VI Conclusion
Although the CPH was first put forward in the study of L1 acquisition, it aroused great interests and debates in L2 learning. Clinical cases of innate deaf children and wolf children are direct supporting evidences for the CPH. Besides, Komarova et al. provided evolutionary support and Oyama and Weber-Fox et al. offered evidences from empirical research. Slabakova believed that there are different critical periods for different linguistic modules and put forward the concept of Multiple CPH while Werker et al. believed that the critical period can be reopened and it is possible for adult learners to master a language to a native-like level. So, the existence of the critical period is supported by evolutionary for language learning, and the debates are separated in the beginning and ending points of the period and its duration time. Some other researchers like Krashen believed it is more meaningful to study the successful adult learners.
Marinova-Todd et al. implied that ‘Age does influence language learning, but primarily because it is associated with social, psychological, educational, and other factors that can affect L2 proficiency, not because of any critical period that limits the possibility of language learning by adults’ (Marinova-Todd et al., 2000:28). It is good news for language teachers of old students. Although they can do nothing to change learners’ age, but they can motivate and create suitable situations and environment for adult learners for them to acquire a high level of proficiency. Besides, teachers can employ different strategies and teaching methods for students of different age groups.
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