Provide a definition of the term “Critical Period Hypothesis”. Present and discuss studies that compare L2 children to L2 adults. What are the similarities and differences between the two populations and how would it affect your approach to teaching?

Introduction of Critical Period Hypothesis

The notion of Critical Period Hypothesis (CPH) is originated from biology. Lorenz (1937) proposed that there might be a critical period of development for the imprinting behavior of goslings and extended it to the development of human organs. In embryology and developmental psychology, the critical period is a key concept. For instance, whether a pregnant woman’s taking of a certain medicine has destructive effects on the fetus or not depends on the developmental stage of the fetus. However, in the 1970s, it is realized that the questions related to critical period are much more complicated. Some studies have shown that the cases of critical periods can only be applied to certain species and some research findings indicate that given appropriate stimuli long enough, the imprinting behavior could take place even after the so-called critical stage. Therefore, a more recent flexible attitude on critical period among scholars is that there may be a critical period for some species, but a specific culture can change the consequences of the critical period (Wang, 2000). 
In terms language acquisition, Penfield & Robert (1959) first applied this concept to the field of language acquisition and came up with “the optimum age”. They believed that the best time for a child to learn a language is before the age of ten. Once entering puberty, the brain’s plasticity may gradually disappear due to lateralization and this may cause people to feel strenuous when learning languages. Subsequently, Lenneberg (1967) published Biological Foundations of Language in which he adopted data from aphasia and mental retardation patients as evidence to argue that the primary acquisition of language is predicated upon a certain developmental stage which is rapidly outgrown at puberty. Chomsky’s (1959) universal grammar is consistent with the Critical Period Hypothesis on the physiology of language acquisition. The examples of “beast children” (also called "wild children") found all over the world seem to support the view that language acquisition does indeed occur within a critical period. Genie in Los Angeles was deprived of all forms of language and social behavior before the age of 13. When she was discovered, she could not express herself. After 5 years of intensive education and treatment, she still faced serious difficulties in grasping the syntax and her language ability was equivalent to a 21-month-old baby (Curtiss, 1977). Also, the differences between children with aphasia and adults with aphasia can be used to prove the existence of a critical period of first language acquisition.  
After years of development, the CPH has been widely recognized in the field of mother tongue acquisition. However, the controversy it caused in the field of second language acquisition (SLA) is far from over. In its most general and simplified version, the CPH for SLA claims that there is indeed an optimal period for second language acquisition, which usually starts from early childhood to adolescence -- “the ‘susceptibility’ or ‘sensitivity’ to language input varies as a function of age, with adult L2 learners being less susceptible to input than child L2 learners” (Vanhove, 2013). The CPH has significant implications for teachers and learning programs, but in the current literature there are a lot of controversies on the subject. First, whether the critical period in the field of SLA exist or not remained controversial; second, the reasons for its existence are misty; third, no agreement is reached on its specific onset and terminus; fourth, for different language subsystems there may lack of a unified critical period (Jiang, Deng & OU, 2010). In order to address those issues, a lot of researchers conduct studies through comparing L2 children with L2 adults. 

Studies that compare L2 children to L2 adults
Many studies have investigated the role of age in SLA by comparing L2 children and L2 adults from different angles. The most popular one is the comparison in the acquisition of pronunciation. A lot of studies have shown that age of acquisition has strong effects on the degree of accent in L2. For example, Asher & Garcia (1969) investigated the English accents of Cuban immigrant students between the ages of 7 and 19 in the United States and found that the earlier the immigrants when coming to the US, the better performance they would achieve on English proficiency tests and the more near-native accent they tend to get. Seliger et al. (1975) investigated more than 300 immigrants both to the US and to Israel for L2 self-reports; for those who had begun L2 learning before the age of 10, 85 percent of them were reported with no accent, and for those over 16 years-old, 92 percent reported with an accent. Exposure, which ranged up to 20 years or more had no effect. Oyama (1976) surveyed 60 Italian immigrants in the US and concluded that age of arrival had a strong effect on the learning of phonology, while length of stay had little effect. Patkowski’s (1982) research replicated this finding with 67 immigrants of upper-middle socio-economic status and of various nationalities who had resided in the USA from 5 to 50 years. Drawing from related studies, Collier (1987) summarized that nativelike mastery of phonology can only be achieved by early learners and “adolescents past puberty are likely to retain an accent in the second language” (p.5). Patkowsky (1994) hold that younger learners have superiority over older learners in terms of the phonological acquisition in second language. Through relevant research he came up with the belief that the ages of 12 and 15 years is an important turning point. Once learners passed this critical or sensitive period, it is impossible for a learner to get a full native-like fluency in the phonological system of a second language. Flege (1991) compared the SLA of early and late Spanish learners of English through examining whether those bilinguals could fully differentiate Spanish and English /t/ according to voice-onset time (VOT). From the two experiments it was found that the late L2 learners produced English /t/ with "compromise" VOT values that were intermediate for those Spanish and English monolinguals, while the early learners' VOT values for English /t/ did not differ from English monolinguals' VOT. The results suggested that learners who begin to learn an L2 in early childhood, but not those who learn an L2 later in life, are able to establish native like phonetic categories for sounds in the L2. 

In terms of grammar acquisition, Wartenburger et al. (2003) used functional magnetic resonance imaging (FMEI) to investigate the effect of age of acquisition and language proficiency on neural correlates of grammatical and semantic judgments in Italian-German bilinguals. It was found that while one’s language proficiency would affect the pattern of brain activity for semantic judgment, the age of acquisition mainly affects the cortical representation of L2 grammatical processes. Comparing with later L2 learners, there is no significant difference in the brain activity for early L2 learners subjects (before 6 years old). When the learning age is later (12 years), the subjects activated a wider range of brain regions when processing second language grammar than processing native language grammar. To some extent, this study supports CPH from the perspective of neurology. Johnson & Newport (1989) tested 46 native Korean or Chinese speakers who started learning English between 3 and 39 years with a grammatical judgment task. It was found that there is a positive correlation between test performance and the age of learning up to puberty; after puberty, performance was variable and low and unrelated to the age of learning.

In terms of the age effect of semantic acquisition, Weber-Fox & Neville (1999) adopted a combined behavioral-electrophysiological approach to test whether the relevant functional cerebral subsystems specialized for semantic and grammatical processing are influenced by delays in L2 immersion or not. They divided Chinese English learners into different groups based on the age at which they were immersed in English and asked them to self-rate their second language proficiency. Through comparing the obtained behavioral data with the measured brain electrical activity in certain parts of the brain (ERP), it was found that the older the learner’s initial learning age, the slower the semantic processing ability they possess; left-hemispheric specialization may be reduced and increased right-hemisphere involvement may occur. The study also found that later learners acquire open class words in a slower pace. In short, their study suggested that at least some neural subsystems for language processing is constrained by maturational changes. 

There are some neurological evidence supporting claims for CP in SLA. For example, Berrisler & Milner (1979), Neville (1995) demonstrated that neural organization is different for early and late language leaners. Vaid & Lambert (1979) used an auditory Stroop test to study the language processing of early and late English-French bilinguals. The experiment found that the age of onset of bilingualism plays a key role in influencing the characteristic mode of approach to verbal information and the relative degree of involvement of the two cerebral hemispheres. It is also suggested that the left hemisphere activity of monolingual and early bilingual subjects in the test was abnormally active, while the right hemisphere of late bilingual subjects was much more active. These studies suggest that the earlier L2 acquisition starts, the closer the bilinguals’ brain division structure is to monolinguals. 

To conclude, all of the above studies suggest that the younger the learners are, the more advantage they would have in L2 learning. 
However, there are also a lot of research findings against the CPH. For example, in terms of pronunciation acquisition, Bongaerts et al. (1997) reported two studies focusing the issue of ultimate attainment by late L2 learners. The results suggested that it is possible to achieve an authentic and nativelike pronunciation of a second language after a so called “critical biological period of time”. Snow & Hoefnagel-Hohle (1977) provided two kinds of data suggesting that younger children are not better than older children or adults in learning a foreign language. In one laboratory study, it was found that the ability to imitate foreign words under controlled input conditions increased linearly with age. In a study of naturalistic SLA, it was discovered that the older subjects had an initial advantage in pronunciation, and that age differences in pronunciation ability disappeared by 4-5 months after learning L2. The younger children excelled in pronouncing some sounds after 10-11 months after starting to speak the L2, though there was still no overall age difference. These results cannot support the CPH for SLA.


 Flege (1999) found that there is a linear relationship between the age of learning L2 and degree of foreign accent in the L2, however, this linear relationship does not show a clear turning point (at a certain age) as predicted by the critical period theory. Therefore, he proposed that one’s accuracy in pronouncing an L2 varies as a function of how well one pronounces the 1st language, and how often one speaks the 1st language. 

In terms of the initial speed of acquisition, Snow (1978) Dutch learners whose native language is English, conducted a longitudinal study on the situation of language learning in a natural language environment. It was found that the subjects who were 12 to 15 years old had the fastest Dutch grasp in the first few months. After one year of study, the subjects 8 to 10 years old and 12 to 15 years old had the best Dutch mastery , And children aged 3 to 5 have the worst performance in all tests. Their research results negate the existence of the critical period. Regarding the brain activation pattern of second language processing, Chee et al. (1999) studied 24 fluent bilinguals:15 exposed to both Mandarin and English before the age of 6 years; and nine exposed to Mandarin in early childhood but English only after the age of 12 years. It was found that both early and late bilinguals showed a similar pattern of overlapping activations. There were no significant differences in the cortical areas activated for both Mandarin and English at single word level, which indicated that even if the initial learning age pass the critical period, as long as the participants were drilled enough, their second language can still reach a native level.

In short, there are a lot of empirical studies either supporting or opposing the CPH in SLA. In addition, its controversy lies in different aspects. For the reasons of its existence, there are theories of Lateralization, Universal Grammar and Window of Opportunity (Jiang et al, 2010). For the exact starting and ending time of the CP, scholars’ views vary slightly. Penfield and Roberts (1959) held that the period lasts from one’s birth to 9 years old; Lenneberg (1967) thought that it is form 2 years old to puberty; Molfese (1977) believed that the key period of phonetic acquisition ends at 1 year old; Diller (1981) viewed that the critical period for phonetic acquisition is 6 to 8 years old; Xin & Zhou (2006) put forward the concept of inverted V shape in the critical period, and believed that the critical period is an irregular continuum with an inverted V shape, and its starting and ending boundaries are not clear. Finally, it remained controversial for whether there is a unified CP of language learning or not. For second language learning is composed of phonological, semantic and syntactic learning etc. It is highly possible that for different sub-systems the critical period may be inconsistent. Despite the huge controversies involved in this CPH, the previous studies and research do provide valuable information about the features of children and adult L2 learners and which can serve as references for L2 teaching. 

Similarities and Differences between L2 children and L2 adult

Before exploring the similarities and differences between L2 children and L2 adults, it is justifiable to assume that generalizations about the relationship of age and SLA are treacherous for two reasons. First, people of the same age group do not share all the same characteristics. Second, there is no uniform pattern of development that everyone follows. Therefore, in this comparison part, I intend to focus on the L2 children and adults who learn L2 in a non-linguistic environment and mainly via formal classroom instructions. Also, unlike previous definitions of L2 children and adults, for instance, Unsworth’s (2005) definitions: “a L2 child is a nonnative acquirer whose initial exposure to the target language is between the ages of four and seven years, and a L2 adult is a nonnative acquirer whose initial exposure to the target language is over eight years old”(627-638), I regard L2 learners under puberty as L2 children and an L2 adult is someone over 18 years old. Under such circumstances, the similarities shared by L2 learners are as followings:
Frist, both L2 children and L2 adults are influenced by the mother tongue. Though the degree of L1 transfer may differ between the two groups. For the part that is shared by L1 and L2, they will enjoy a positive L1 transfer; while for the areas that L2 is different from L1, it is highly likely that they would suffer from a negative language transfer. Another similarity shared by L2 children and adults is the similar learning process: from simple to complex. Although the words and sentence structures adults start to learn are not necessarily the same as those children do, the establishment of a “mental dictionary” and a mastery of “sentence patterns” through accumulation for speaking out correct sentences later in the future is a must for both children and adults. Apart from this, some other acquisitional orders are similar. Finally, in terms of the final attainment in L2, form previous empirical studies, it is realized that both adults and children learners can achieve a native like language proficiency through hard work. 
Despite these similarities between child and adult learners in SLA, great differences can be spotted. In general, L2 children and adults differ from each other cognitively, neurologically, and psychologically. 

To begin with, L2 adults have better cognitive capacities and more metalinguistic knowledge. L2 adults can learn about the language by consciously studying linguistic rules. In contrast, children learners, while not totally lacking in meta-awareness, are not so prone to respond to the L2 as form. For them, it is a tool for expressing meaning. It is possible, then, that age differences in SLA can be explained in terms of the difference in cognition of language of children and adults. Other scholars, like Rosansky (1975), claimed that cognitive development accounts for the greater ease with which young children learn languages. She held that L2 development can take place either in a conscious or unconscious way. As often is the case that young children see only similarities, lack flexible thinking, and are self-centered, which are the pre-requisites for automatic language acquisition. Furthermore, the young child has not developed social attitudes towards the use of one language as opposed to another. For these reasons he or she is cognitively “open” to another language. In contrast, the adult cannot learn an L2 automatically and naturally. The onset of abstract thinking that comes around the age of twelve with the final stage of cognitive development, as described by Piaget (i.e., Formal Operations) (1926), meaning that the learner is predisposed to recognize differences as well as similarities, to think flexibly, and to become increasingly de-centred. As a result, he/she possesses a strong meta-awareness. Also, he is likely to hold strong social attitudes towards the use of his/her L1 and the target language. These may serve as blocks to natural language acquisition, forcing the learner to treat the acquisition task as “a problem to be solved using his hypothetico-deductive logic” (Rosansky, 1975: 83). In Rosansky’s view, then, it is the awareness that comes with age that inhibits natural learning. Although Ellis (1985: 109) argued that Rosansky’s claims are “based on the false assumption that post-puberty  learners are less efficient and less successful than younger learners,” it is still possible that  cognitive development is a factor that affect L2 learning.  
Second, as is supported by various research findings, when processing L2, children and adults activate different cerebral areas. This neurological difference lead to different performance of L2 attainment. For example, children tend to are more adept than adults at phonological imitation and distinction. Young children can acquire an L2 without an accent while L2 adults usually cannot. According to Obler & Gjerlow (1999), the human brain, at least before some critical or sensitive period, is capable of developing two or more different sets of instructions for the organs of articulation. Also from previous studies, it is found that when processing L2, different neurological are different for L2 children and L2 adults. 

Another difference lies in the affective or psychological states of children and adults L2 learners. Children have more open affective states than adults do. They are in a stage of learning everything and are more interested in learning and more anxious to learn. Brown (1980) explained this difference in a more convincing way. He proposed that SLA is related to stages of acculturation (i.e. the ability of the learner to relate and respond easily to the foreign language culture). Brown identifies four stages of acculturation: (1) initial excitement and euphoria; (2) culture shock, leading to feelings of estrangement and hostility towards the target culture; (3) culture stress, involving a gradual and vacillating recovery; and (4) assimilation or adaptation to the new culture. He argued that stage (3) is the crucial phase. Children are seen as socio-culturally resilient, because they are less culture-bound than adults. They move through the stages of acculturation more quickly and so acquire the L2 more quickly. In addition, L2 adults usually have better self-discipline abilities and in terms of learning strategies and study habits, they also outperform L2 children. However, children tend to be directed by their interest and be more greatly affected by other factors in SLA. They have shorter attention span and may easily be distracted. They usually process languages through sensory experience, and intelligence develops in the form of motor actions (Ginsburg & Opper, 1979). 

Implications for formal teaching settings 

According to the different characteristics of L2 children and L2 adults, different teaching techniques and approaches shall be adopted to achieve the best learning outcome. General guidelines include involving concrete references in the language teaching process and design active engaging tasks when instructing children. Since child are more field-dependent and tend to learn more when they are active, as a result, providing them with various kinds of sensory input and game-like language learnings activities would stimulate their interest in learning L2 and facilitate learning process. To be specific, when teaching children one method can be applied is the Total Physical Response (TPR). Originally developed by an American professor of psychology, James Asher, in the 1960s, TPR is based on the theory that the memory is enhanced through association with physical movement. A lot of language teacher have relied on TPR as the most effective method for long term retention of vocabulary. It allows young children to acquire vocabulary in a manner similar to how he/she learns his/her first language. Another frequently utilized approach in instructing L2 children is TPR storytelling. Developed in the 1980s and 1990s, it refers to storytelling which utilizes and expands acquired vocabulary by contextualizing it in high-interest stories which students can hear, see, act out and retell. Through providing easy-to-follow stories and illustrations, young children are given something to think in the target language. Topic-based teaching is also a good way to teach vocabulary to children because a specific topic usually contains a group of new words relating to it, which can be easily remembered through enough interesting activities. Finally involving games in instructing L2 children can make them more motivated. 
Comparing with L2 children, adults are people with much more experience of learning and they may have already developed their own style of leaning, established their own beliefs regarding how new knowledge should be taught. As Lightbown & Spada (1993) suggested, individual differences among people increase with age. Therefore, it is more demanding when teaching L2 adults. For instance, audio-lingual approach may no longer be a good choice when instructing L2 adults. Instead, problem-solving group work and critical thinking practice may be more effective. It is also advisable to avoid mere knowledge transmitting but engage students in a process of mutual inquiry.  

Conclusion
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This study examined Japanese speakers’ learning of American English during their first years of immersion in the United States (U.S.). Native Japanesespeaking (NJ) children (n=16) and adults (n=16) were tested on two occasions, averaging 0.5 (T1) and 1.6 years (T2) after arrival in the U.S. Age-matched groups of native English-speaking children (n=16) and adults (n=16) also participated. The NJ adults’ scores for segmental perception and production were higher than the NJ children’s at T1. The NJ children’s foreign accent scores and pronunciation of English fricatives improved significantly between T1 and T2, whereas the NJ adults’ scores did not. These findings suggest that adults may have an advantage over children initially but that children may improve in production more quickly than adults when immersed in an L2-speaking environment.
