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  Penfield and Roberts (1959) first introduced “a critical period” into the researches of linguistics. The Brain Plasticity Hypothesis proposed by them explained that the language develops with the development of human brains. They believed that with strong plasticity in brain before the age of ten, people are able to acquire a language in an informal context without any instruction. Lenneberg (1976) argued that the time span from age two to puberty is a critical period for language acquisition from the neurolinguistic perspective. In that period, both hemispheres work together in the language acquisition process whereas after puberty the cerebral structure changes and the brain lateralization occurs. Apart from neurolinguists, Chomsky (1969) shared the identical opinion that a language acquisition device which is also called Universal Grammar helps people to acquire a language. When people are in post puberty, the language acquisition device cannot function and being triggered anymore. Over decades, researches have carried out studies that help to prove or cast more doubts on the importance of the critical period for language learning.
Studies which are supportive of the Critical Period Hypothesis
Asher and Garcia (1969) conducted a contrast experiment on 71 Cuban immigrants aged from seven to nineteen and 30 American children. 19 American high school students were invited to be the judges to classify the subjects’ pronunciations into four categories by listening to tape recordings. The result showed that no children under the age of seven was identified with a definite accent. 68% of children from the same group were considered to have a near-native pronunciation while that percentages from the group of children aged between 7 to 12 and the group of children aged between 13-19 were 41% and 7% respectively. The implication was that children who migrated to the United States before seven years old had higher probability of achieving a near-native accent than those who settled in after the age of seven. The probability decreases as age increases. The grouping method in this study made it easier for Asher and Garcia to affirm the optimal age for second language learners to achieve a native like pronunciation because children of the same age were put into one group. For example, children who were seven years old were in group one while eight-year-old children were in group two. But the research focused on the pronunciation performance which was just a part instead of the overall language performance of a second language learner. From this study, Asher and Garcia could draw that younger children are more likely to reach a native like pronunciation level than older learners. As for other aspects of language performance such as listening and writing abilities, the optimal age has not yet been justified. The testing materials were not ample. Only four sentences which were chosen from some samples of English sounds that Spanish speakers found difficult to pronounce. But the theoretical foundation for those chosen sounds had not been explained. In addition, the definition of ‘difficult’ was not clear. 
According to Ramsey and Wright (1974), in Canada, 5,000 immigrant students from 25% of classrooms varied from grade 5, 7 and 9 level were selected randomly. Participants were asked to take multiple tests. Only scores that students obtained from the picture vocabulary test and the English language skill test were analyzed. From the initial collected data, there was an evident trend showing that the younger a learner arrived the new country, the higher score he or she might get. However, a critical age had not been found. In order to figure out a critical age, Ramsey and Wright increased the sample size, combined data and carried out a more quantitative analysis. It turned out that seven-year-old was a critical period, immigrant students who arrived after seven years old or older performed worse than those who arrived before seven years old (Ramsey and Wright 1974). Comparatively speaking, this study was more objective in terms of test measures than the last experiment. Asher and Garcia (1969) introduced high school students to be the judges, which was inevitable to make testing results subjective. In addition, the research finished by Ramsey and Wright (1974) covered auditory perception, sound discrimination, sound recognition, intonation, vocabulary, functors and idioms, which was more comprehensive and persuasive. 
Oyama (1976) carried out a research on 60 Italian-born male immigrants and intended to draw some conclusions on the sensitive period for the acquisition of a nonnative English learner. Oyama took social and cultural factors into consideration. On the one hand, all subjects were upper educated people who had a good and fair chance to acquire English. Dialectal variations and the quantity of language exposure were controlled variables. On the other hand, back in 1970s, most female immigrants who suffered huge pressure from custom and economics were monolingual. Men and women were not in the equal position to acquire a second language. Thus, Oyama only focused on the performance of male immigrants. Two American-born graduate students in linguistics were asked to scale 1-5 points ranging from no foreign accent to heavy foreign accent to participants’ tape recordings. Each subject produced two speech samples including a paragraph reading and a brief anecdote. The research also involved a self-evaluation measure. Participants filled out questionnaires to reveal their learning styles, motivation, attitude and the time that they spend in learning English. The analyses showed age at arrival was a very influential factor, more so for the paragraphs than the stories, and the Number of Years was of little importance (Oyama 1976). In this study, Oyama incorporated some Labov’s opinions. Asking subjects to read sentences and paragraphs could give experimenters a clue about what they are tested for. Therefore, participants might try to read in a way that they presume the researches expect them to except in the situation where facing ‘danger of death’. Combining the formal sentence-reading with informal storytelling, the assessment was more reliable and valid because researches could compare scales of sentence-reading with that of storytelling and calculated the coefficient between those scales and age at arrival. 
Johnson and Newport (1989) studied 46 native Chinese or Korean speakers who were students or faculties at American university. All subjects aging from 3 to 39 learned English as a second language. They were divided into two groups on the basis of their age of arrival. Early arrivals who came to the United States before age 15 were in Group 1 while those who arrived after age 17 were in Group 2. The early and late arrivals had spent in average 9.8 and 9.9 years in the United States respectively (Johnson and Newport 1989). In that case, the year of exposure was a controlled variable. Researchers planned to test subjects’ knowledge about syntax and morphology in English. Sentences involving 12 rule types were given to participants to distinguish the ungrammatical sentences from the grammatical sentences by choosing N or Y. A half an hour interview with each subject was the second part of the study. The interview aimed to collect information about subjects’ motivation, attitude and learning strategies. A native group was introduced to be the reference group when analyzing data. The results suggested that the performance of the age 3-7 group was identical with that of the native group, which meant that participants in that group had achieved native proficiency. The mean score (269.3) from the 3-7 group was much higher than the means from the 8-10 group (256), the 11-15 group (235.9) and the 17-39 group (210.3). In other words, early arrivals performed better than late arrivals in general. Johnson and Newport further explored the correlation between age of exposure and the performance by reassigning subjects into two new groups which were age 3-15 group and age 17-35 group. The figures showed that in the former group, the individual performance variance was much smaller than that in the latter group. It could be concluded that for learners who were under the age of 15, especially those who were below age 10, individual differences in ultimate ability to learn language were few whereas large individual variations existed among adults. Sentences used in this research actually tested subjects a large amount of detailed grammar points which can be served as a complementary study with other studies that paid attention to some else aspects such as pronunciations provided researches want to have an overall assessment on the relationship between age and second language learning. Because the performance of language learning cannot be evaluated merely on one ability. In addition, the data collected from this study is helpful for teachers and educators to locate the difficult grammar points for a second language learner, at least for a Chinese or a Korean English Learner.  
Flege (1999) selected 240 native Korean who arrived in the United States between 1 year old to 23 years old and 24 native English speakers as subjects. The tests consisted of three parts. The first part was to fill in a questionnaire aiming to clarify learners’ motivation to learn English. The second part was about foreign accents. Subjects had to repeat total 21 English sentences and based on their performances, judges who were native English speakers gave a score ranging from “very strong accent” for (1) and “no accent” for (9). In the last part, participants were told to identify whether the sentences provided were grammatically true or false. This morphosyntax testing part was similar with the design of Johnson and Newport’s (1989) research. Flege found that Koreans who arrived in the United States in their earlier ages were rated with higher scores in the second part of the test, which indicated that the older an immigrant moved to the United States, the stronger accent he would get. Another finding in this study was that the subjects’ morphosyntax performances resembled to the foreign accent performances. However, the age constraints in those two domains were not the same. The mean and standard deviation (SD) of the 24 native English participants’ ratings were calculated (Flege 1999). So did the 240 native Korean subjects’ ratings in the foreign accent part and the morphosyntax part. The number of native Korean participants who met the “two SD” criterion for the foreign accent ratings and the grammaticality judgement test scores were 18 and 76 respectively (Flege 1999). In summary, the age of acquisition influenced the accent much more than the morphosyntax. This study was a more detailed version of the research carried out by Johnson and Newport in 1989. The testing material for the grammaticality judgement was adopted from previous studies but some adjustments were also made. The foreign accent test agreed with most studies in that subjects were to read sentences. But in this study, judges were given scoring options from 1 to 9, which meant that people’s accents were better classified. Each sentence read by participants was assessed three times randomly, which reduced the effect of judges being subjective. Preceding studies either focused on pronunciation or grammar. The innovation for this research was the comparison of subjects’ performances between the foreign accent part and the morphosyntax part. 
Studies which question the Critical Period Hypothesis
Asher and Price (1967) selected 96 children and 37 adults for the experiment. Subjects were separated into the act-act group and the observe-act group based on two different instruction methods. For participants in the act-act group, altogether they were taught about some Russian words and expressions five times at intervals ranging from several minutes to two weeks. They were supposed to act out the words or phrases with the model every time when they were being instructed. As for the observe-act group, the difference lied in that participants only observed the model’s action during instruction. The results displayed that the overall performances trend for these two groups were much alike. Nevertheless, adults obtained the highest score in all retention tests. Children of 8 years-old scored the lowest. Older leaners showed an advantage of achieving higher scores in tests than younger learners. But the gap between every two neighboring age groups was not that evident. This study was one of a few researches that provided counterevidence to the Critical Period Hypothesis. The research method distinguished from other studies because Asher and Price (1967) centered on the language performances of immediate or short-term instruction. Participants did not have any knowledge about Russian, but they were to learn Russian words and to be tested right after the instruction with less factors intervening language learning. It was a study about whether adults or children were better learners in the short-term. Most other studies, for example the studies listed below, concentrated on more complicated factors by exploring correlations in the midst of the age of acquisition and the language performance. 
In 1978, Snow and Hoefnagel-hohle included English-speaking subjects who were Dutch beginners and advanced Dutch learners. Subjects were grouped by their age. The influence of motivation, social class and IQ were being minimized. Pronunciation, auditory discrimination, morphology, sentence repetition, sentence translation, sentence judgement, Peabody Picture Vocabulary Test, story comprehension and storytelling were testing categories. Beginners took tests three times every 4-5 months while advanced learners only took tests for one time. The data was discussed both in vertical and horizontal axis. Contrast analysis was made among the results of beginners in every single test in each time (time 1, time 2 and time 3), between the results of beginners and advanced learners in each test, among the results of each age group in every test. The study findings implied that older learners surpassed 3 to 5-year-old learners in all tests. Teenagers whose age ranging from 12 to 15 were quick learners and achieve a native-like proficiency in those tests in a short time. In this study, performances of participants were graded by a specific standard which was relatively objective compared with those experiments in which judges scored the performance by their own perception. For example, in the morphology test, scores were given based on the number of correct responses. In the story comprehension test, the more key points mentioned by the learner, the higher score he got. Children, teenagers and adults were all studied subjects in this research. Some studies merely concentrated on children and adolescents. Snow and Hoefnagel-hohle could explore the relationship between age and language acquisition in a broader scale than those studies since they were able to make comparisons in the middle of adults and teenagers, teenagers and children as well as adults and children. 
Lasagabaster and Doiz (2003) researched on the writing performances of 62 Spanish-Basque bilingual students. Subjects were categorized into three age groups. The age of onset in the foreign language in those groups were 4/5, 8/9 and 11/12. The task for them was to write a letter and introduce some personal information to two children in England. The assessment was made up of three parts. The first part was to invite two judges to grade for those students’ writings on a basis of five criteria. The letters were evaluated from content, organization, vocabulary, language usage and mechanics. The average score of the two total points was the final score for each letter. The second part was to analyze those writings quantitatively. Fluency, complexity and accuracy were measured through calculations of certain words. The last part was to make descriptive analysis of errors in students’ letters. Errors caused by lack of both language knowledge and cognitive knowledge were all counted. The figures implied that of all three groups, the group of 17- and 18-year-old students achieved higher scores than students from both the group of 15- and 16-year-old as well as the group of 11- and 12-year-old in first two parts. As for the last part, different groups tended to make various errors. In general, this study suggested that learners who started learning a foreign language at the age of 11/12 had better performances in writing than learners who began at 4/5 and 8/9 years old. This was a particular research targeting to find out the connection between a learner’s age of initiation and his performance in writing. The writing content was something that happened in daily life without any special background knowledge involving. I think that was a fair choice for children and adults. It would be easier to make comparisons among the performances. If subjects were given topics that they did not familiar with, their writing performances might be affected. 
Similarities and Differences in Acquisition Process between Children and Adults
The studies did by Ramsey and Wright in 1974 as well as by Snow and Hoefnagel-hohle in 1978 both contained auditory tests, although the results were contradictory. According to the Critical Period Hypothesis, the language learning capacity declines as people grow older. Hearing is a crucial part of the capacity. Those researchers attempted to find out whether there was a decline in hearing acuity in older learners. If the hearing ability of children and adults are not identical, they might have diverse hearing perception regarding the same pronunciation, which leads to various language performances. Singleton and Ryan (2004: 120) cited the research finished by Eilers et al. (1979) and commented that people’s hearing ability is consistent before and after puberty. Besides, in Snow and Hoefnagel-hohle’s (1978) study, the achievement accomplished by teenagers and adults did not display among older learners there being any inferior ability which interfered with the language learning.  
From the perspective of neurolinguistic, some parts in brain might change with the increasing age. The cerebral plasticity possessed by immature brain is an advantage for children to learn languages while the lateralization makes the learning process harder for adults. Grown-ups have to make more efforts in order to achieve success in language learning whereas children can master a language easily with adequate exposure. As for the reason why a person at his forties can still learn a language lies in that the cerebral organization for language learning set up in childhood is available for another language because languages resemble to each other (Lenneberg 1967:176). I am not convinced by the arguments about hearing decline and lateralization. First of all, researches showed that both adults and children could obtain high proficiency or even native proficiency of a language not only in morphosyntax but also in pronunciation. The hearing decline remains a mystery but at least it does not affect the outcome of language learning as some scholars presumed. Second, researchers have not consented on the beginning age and the ending age of the critical period. Various studies suggested several optimal ages to start with. Third, for older learners, if they can learn a language because of the cerebral organization build in childhood as Lenneberg proposed, what distinguishes this cerebral organization with the Language Acquisition Device raised by Chomsky? Since these two “parts” share common functions, can they be interpreted that the former organization is for adults and the latter device is for children?
That children perform better in pronunciation in most cases does indicate that early learners might enjoy a privilege in achieving near-native or native accent. Nevertheless, in some studies, adults have been perceived as superior learners for grammars. To begin with, Ausubel (1964: 421) illustrated adults are more equipped for language learning with the existing concepts and the application of induction and deduction. Older learners in general have knowledge about more concepts than younger learners. Every time when learners encounter a new concept, they first comprehend it before acquiring it. Children may have to complete more concept construction than adult while learning a second language. Besides, children are in a less efficient position for induction and deduction since their cognitive academic skills are less developed than adults. As a result, early learners are able to repeat or memorize the language which they are exposed to, but they find it difficult to summarize grammatical rules. Then, Cummins and Swain (1986:155) stated that there would be similar contextual cognitive demands on the individual due to communicative activities in languages. They also pointed out the explanation for older learners not having an advantage for pronunciation over younger learners was that if people can communicate with others fluently in their first language, they will be competent to do the same in their second language. What’s more, the input for children and adults has varied emphasis. As Steinberg (1993:22) found, child-directed speech focuses on the phonetics. When parents, caregivers and teachers address to children, they usually speak slowly, pause every two or three words and emphasize on intonation. Children tend to learn first by listening and speaking and then by reading and writing. Adults often receive input from listening, reading, speaking and writing at the same time. They will not devote much to pronunciation as children do. The propositions given above try to account for the language performances attained by children and adults in diverse aspects such as pronunciation and syntax. 
In previous section, a few studies were discussed. The researches implemented by Oyama (1976), Johnson and Newport (1989), Flege (1999), as well as Snow and Hoefnagel-hohle (1978) all considered the influence of motivation on language learning and designed a brief interview or a questionnaire to investigate the subjects’ motivation and attitude towards the language. Younger learners and older learners might hold divergent views regarding the second language. Children immigrants usually have a strong force to push them to learn a second language in order to fit in the new environment. For example, the second language is widely used both at school and among classmates. If children want to attend classes and make friends, they have to learn the language so that they can be a part of the community. However, adults seem to have more choices. For instance, some Chinese who move to the United Kingdom still work for a Chinese company and may be around by Chinese colleagues every day. Although they also need to learn English for communicating with natives. To this extent, the motivation for children and adults are quite different. In addition, the connotation of being subtractive bilingualism or additive bilingualism probably has bigger effect on older learners. Adults are more aware of their own identity. Provided the adult immigrants are becoming a subtractive bilingual speaker, they are likely to have negative attitude towards the language, which impedes the language learning. So when exploring the causes for various performances achieved by younger learners and older learners, many researchers decided to take motivation and attitude into account. 
Implications for Language Teaching
Teaching Children
For immigrant children, learning a second language seems to be a compulsory process if they want to fit in the new country. As a result, stimulating their intrinsic motivation to learn a language is vital. Some people presume that children cannot concentrate on learning as long as adults do. However, Ur (1996: 288) explained that the problem is not the concentration span itself and children can keep focusing on the activities that really interest them for hours. In class, teachers can apply a few activities to motivate young learners to learn, which is in line with the Affective Filter Hypothesis (Krashen 1985). If the learning process is a pleasant journey for learners, the learning efficiency will be improved greatly. 
First, games are excellent choices. When children are playing games, they are enjoying themselves. Games help learners to review and practice languages through the communication during game time. Games can also serve as more than a break for children. Young learners become active and refreshed after the game, which will be beneficial for the next learning period. Second, pictures are effective to attract children’s visual attention. The pictures chosen had better been in bright colors. Posters, photographs, wall maps, sketches on the blackboard are all helpful for teachers to illustrate their points. For example, when I taught prepositions such as off, in, on, at, with and away to students, I preferred to draw a girl on the blackboard with a few belongings. While explaining “with”, I added a purse for the girl and said: “This is a girl with a purse.” Although students often made fun of my poor drawings, they actually did pay attention to what I was saying. Third, stories are children’s favorite. Teachers can introduce a story as a lead-in activity or use it as a material for students’ extensive reading. Stories are important input which expand children’s vocabulary. Retelling stories is conducive for children to practice speaking skills. Fourth, role plays are recommended. When students are role-playing, they remember the lines and pay close attention to pronunciations and intonations. Fifth, physical movements for teachers and students are of great help for comprehension. Asher and Price’s (1967) research revealed that learners who were in act-act group did perform better than learners in observe-act group in the retention of single words and short words. Total Physical Response is a type of comprehension-based instruction which lays emphasis on the input. Inviting students to act out what they are learning assist them to understand the information which they received. Sixth, children are excited about discovery learning. Assigning projects to students provides an opportunity for them to explore a topic on their own. It is the discovering process that matters.  
Teaching Adults
Compared with children, adults usually learn a second language for a particular purpose. They want to learn a language either because of an academic requirement or due to occupational demands. As for immigrants, they need to learn and speak the language so as to adjust in the new country. Since older learners learn a language with specific purposes, they concern about the outcomes. Adults are self-discipline and more tolerate about the learning process. Even if they find the lesson boring, they will stick to it and finish learning. Nevertheless, people of different ages all like to have an enjoyable learning process, so the activities mentioned above can also be used in adult class.  
First of all, a genre-based approach should be applied to adults. The teaching contents for older learners are full of variety. Topics can be linked to society, vocation, news, politics, business and so on. Teachers can select learning materials according to older learners’ aims, which helps to strengthen the motivation. For instance, if an adult who wants to learn business English is offered with a report about a football match, he may not be very interested in reading it. Then, production-based instruction is likely to match adult learners’ expectations. Adults are purpose oriented. They expect that they can obtain something, at least a word or a sentence, at the end of the lesson. The audiolingual method and the present-practice-production method are two kinds of production-based instructions which stress the production of learners. Based on Ellis and Shintani (2014), text-manipulation activities such as controlled drills and meaningful drills as well as text-creation activities such as free sentence composition and free discourse are very common in production-based instruction. However, teachers should bear in mind that the comprehension-based instruction is more suitable for beginners whereas the production-based instruction is in favor of more advanced learners. Next, adults generally have higher competence of induction and deduction than children. They tend to focus on grammars and structures. Nevertheless, pronunciation is also a vital part for language learning. Some studies indicated that adults might not perform as well as children regarding to pronunciation. When instructing adults, teachers can guide students to practice pronunciations with the aid of the International Phonetic Alphabet. In addition, more authentic listening material should be given to adult students and encourage them to read after the type. 
Summary
In this article, some previous researches about the comparison between language performances of second language children and that of second language adults are presented. Some studies supported the idea of “the earlier, the better” for language learning, while others proved that post-puberty learners could perform better than children. A number of possible similarities and differences among the acquisition processes of children and adults are discussed. There are still some doubts about the critical period hypothesis. For instance, scholars have not agreed on an exact optimal age for language learning and the starting age as well as the ending age for the critical period. Plus, if the critical period does exist, how can we explain that more older learners are doing a greater job than younger learners in learning a second language? But if the critical period hypothesis is not valid, how can we interpret that many children learn a language without formal instruction and achieve native or native-like proficiency? The suggestion that children should start as early as they can to learn a second language in order to achieve native proficiency is still open to be explored. But many stakeholders advocate that people should learn a second language when they are in childhood otherwise, they will not achieve success. For example, lots of education agencies in China usually persuade parents into sending children to learn English by telling parents that the earlier, the better. After reviewing studies that were for and against the hypothesis, I, myself, as a parent, am able to reflect it in a more critical perspective. However, people learn a second language around puberty might achieve the most satisfying results. Because on the one hand, teenagers are better at communicative strategies than children. On the other hand, there are less distraction for them compared with adults. 
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