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Teaching strategies based on the critique of Critical Period
Hypothesis and Comparison between Children and Adult L2 Learners 

1 The Critical Period Hypothesis

1.1 Definition of the Critical Period Hypothesis
It was Wilder Penfield and Lamar Robert who first proposed the Critical Period Hypothesis in their book called Speech and Brain Mechanism in 1959. After the publishing of Biological Foundations of Language written by Eric Lenneberg in 1967, it became popular. Eric states that the optimal age of language learning was difficult before the age of two years old to puberty. After this period, language learning would become difficult. And his research focuses on first language acquisition. Rod Ellis defines CPH as it is a period during which language acquisition is easy and complete and beyond which it is difficult and typically incomplete.

1.2 People support the Critical Period Hypothesis
Penfield and Robert (1959) believe that the best age for language acquisition is the first ten years of life. Penfield uses Whiteboard Theory as an analogy to suggest that the part of the cerebral cortex which will finally dominate language function is like a whiteboard before the children begin to speak and perceive. Whatever we ‘write’ on that blank board before age 10 or 12 can never be erased. After that age, the whiteboard which is full of perception would be hard to put any further information. So they think the natural acquisition of language is only possible before puberty. 
Lenneberg grounds the CPH in a research which shows that people who lost their linguistic capabilities, for example as a result of an accident, were able to regain them totally before puberty (about the age of 12).(Rod Ellis,1997) He explains the phenomenon in this way. At the beginning of children’s language development, their language abilities are dominated by the right hemisphere of the brain. Later, it gradually moves to the left hemisphere and finally forms language advantage there. Such process is called ‘lateralization’. In Lennebery’s Neurologic Theory, this lateralization process happens between the ages of 2 and 12. If the left hemisphere is damaged before the lateralization process is completed, the language ability would not be lost or would be obtained again since it is still conserved in the right hemisphere. If the damage happens after the lateralization, the language ability would be affected and even lost for the rest of life. So he believes that the specialization of human brain function begins in children and completes in puberty. With the advent of adolescence and the transformation of left and right brain functions, the language acquisition device (LAD) would gradually lose the function of subconsciously constructing a new language system. So the best age to learn language is before puberty. (Lennebery, 1967) But Lenneberg just proves the possibility of language acquisition before puberty without proof to say it is easier to acquire language before puberty.
The above two people are both from the perspective of first language acquisition. In the field of second language acquisition, the most representative studies that support the CHP are Johnson and Newport (1989). They took 46 native Chinese and Korean speakers as subjects who had an average of 10 years’ exposure in English. They arrived in America between the ages of 3 to 39, and were divided into 4 groups according to their arrival ages. The data collected showed a obvious correlation between subjects’ age of arrival in America and their performance on the test. And the conclusion is that ‘success in learning a language is almost entirely predicted by the age at which it begins’. Since this study was conducted in the way of oral test, later, in 1992, Johnson  
Adopted the writing test, and found that there was no significant difference I the English proficiency between the 7-year-old immigrants and the native speakers. While, the English level of immigrant who immigrated after 7 years old decreased with age. In this study, the age 7 is a turning point rather than puberty. Although, their study is a support to the CPH, it suggests that even the critical period exist, it is still controversial that where the turning point is or when it ends. 

1.3	People challenge the Critical Period Hypothesis
Since all of the supportive studies have limitations, there are some researchers who challenge the CPH through their later studies. 
Language is composed of phonetics, syntax, semantics, pragmatics, etc. The ways of acquisition of each part are different and the part of brain control those elements are different either. Study of Werker & Tees (1983) shows that, the sound discrimination ability of 10 to 12 months old infants has begun to decline. So the critical period of phonological acquisition may start from 10 or 12 months old. And the acquisition of other elements of language may also have their own critical period.
 White and Genesee (1996) used a grammar judgment task, a question formation task, and an interview task to determine whether a highly skilled adult can acquire a second language at a native level. 89 speakers’ L2 English ability was tested. Performance was evaluated in terms of pronunciation, morphological syntax, fluency, vocabulary choice, and overall nativeness. The finding shows that it even the age of first exposure is after the critical period, the adults can still achieve nativelike levels of language. With the result, White and Genesee admit that it is earlier to learn a language, the more possible to get nativelike proficiency. However, they challenge the CPH with the proof of successful learners whose L2 is learned after the closing of critical period. They argue that the nativelike proficiency of adults proves that adults can also get access to the LAD just as children.
Birdson and Molis (2001) did a replicative study of Johnson and Newport. The subjects were also Chinese and Korean, but the L2 was changed to Spanish. The data was against Johnson and Newport’s study, and challenged the validity of CPH. They found that the age of arrival negatively correlated with ultimate attainment, not just in the critical period. The older they arrive, the less proficiency they achieve. So Birdson and Molis hypothesized that except maturation, there are other mechanisms in our brain that limit the ultimate attainment of L2. 
Harley (1997) did a research to test students’ L2 acquisition in Canada, and got the conclusion that the ultimate proficiency of L2 was determined by the total time they spend in learning, instead of by the beginning age of learning.
Karshen is another scholar who is not agrees with the CPH. He raised the human transmission theory to indicate that in L2 acquisition occurs naturally. Learners use context to understand the input which is slightly higher than their existing language ability. In this way they can naturally develop the ability to produce language without direct imparting.(Richards,1998) Karshen also believes that despite of age factor, there are other external factors that would decide the level of L2 acquisition. 
Singleton cleared up a number of misunderstandings about the age factor in second language acquisition. He argued the notion of Penfield and Lenneberg who believed that adult language laearning is fundamentally different from and inevitably inferior to language learning in childhood. Penfield based his research on the evidence regarding brain plasticity. He claimed that at the end of childhood, the brain begin to lose plasticity. Singleton argued that according to cognitive scientists, the brain retains plasticity throughout life, and may be modified by experience at any age. (Singleton, 2018) Lenneburg had another assertion that in incidence of language-learning blocks rapidly increases after puberty. Such process was just as lateralization of language functions. Singleton said that this opinion is not accepted by neuroscientists, and current research suggests a complex and multifactored relationship between lateralization and age. And there is no neurobiological evidence which can prove any decline of learning capacities of healthy older learners. (Singleton, 2018) As to CPH, singleton changed it from the following aspects. First, the slight differences between native speaker and native-like non-natives of L2 were related to the learners’ multi-competence but not age. Second, there was no clear evidence to show the special advantage of early learners, and in light of the ‘Beyond Age Study’, the final L2 competence is decided mainly by the quality and intensity of the learning environment but not the quantity and length of instruction. (Collins&White 2011)

1.4 My opinion towards the Critical Period Hypothesis
Although the CPH do have some indication in the possibility of language acquisition, it is too simple and generalized to determine the complex language acquisition process. I believe that there is certain period of time that is easier for language acquisition; however I do not agree that it is the only factors that can influence the nativelike proficiency and the beginning point ending point and turning point of the period need to be verified through more researches. Among all those scholars, I agree with Krashen most. Language acquisition is a process of accumulation, during which, lots of mechanisms and factors work together. The factors include: learner’s intelligence, aptitude, personality, motivation and attitude, learner preferences, learner beliefs and age. I would like to relate them in this figure:




Attitude
                                                 Motivation
Belief
Learning performance 
  Personality                                      Aptitude              L2 Success
Age             (Learning habits and strategies) 
Milieu
Opportunities                    Input
Material

I think learner’s personality (which I believe is decided by EQ & IQ) and age would be the root factors that decide the outcome of L2 acquisition. Person with different personalities and ages may lead to different attitude and belief toward L2 learning, either positive or negative. Learning performance including learning habits and strategies can also be affected by personalities and ages. For example, young people prefer learning through multimedia and staying up late to study, while older learners tend to use traditional textbook and get up early to study. Personality and age indirectly decide learner’s learning milieu. Extrovert learners may have more opportunities to practice oral language with people; however introvert learners may have more opportunities to read visual materials. All these bring various levels of motivation, aptitude and input, and they work together to different levels of L2 proficiency.  
In holding such opinion, I tend to agree with a more acceptable theory of Karshen (1975), called a weak version of the Critical Period Hypothesis. In contrast to strong conceptualizations of critical period, which considers exposure to appropriate stimuli during the critical period to be remarkably essential to normal development, the weak version of Critical Period Hypothesis indicates that the lack of childhood language exposure in the later learners can be compensate by intensive exposure in the later of their life. Krashen insists that although the process of L2 acquisition is different and may relate to various mechanisms after puberty, significant L2 development is possible. Given the adult learner enough period of intensive exposure, he or she would also achieve native-like L2 proficiency as a child learner. As Baker said there are too many examples of adults learning L2 when they were aged 60, 70 and 80. Success in becoming bilingual is possible whatever the age.

2 Studies that compare L2 children and L2 adult
There is a belief in L2 learning: the younger, the better. But researcher find out that older learners learn faster in the classroom. Carmen Munoz referred in her Barcelona Age Factor research project that with the same quantity of instruction, learners who start learning late were consistently faster and more efficient. Although the younger learners have more enthusiast than older learners, the older learners can use more cognitive strategies to help their learning. (Myles, 2015) According to Florence Myles, if ‘better’ means developing an enthusiasm, the younger is better; if ‘better’ means faster linguistic progress, older children outperform younger children. (Myles, 2015)
Snow and Hoefnagel-Hohle (1997) carried out an experiment, in which the subjects are English Children and adults who learned Dutch for years. The result is older learners have more successful imitation than younger learners. Neufeld (1978) trained 20 adults with a pronunciation skill from listening to speaking practice. After 18 hours of training, 9 of them can have native-like pronunciation of Japanese, and 8 of them can have native-like pronunciation of Chinese. Those studies indicate that with the same teaching situation, older children are better than younger children even in pronunciation. Harley (1997) did a study as mentioned above, and found that children can have greater long term proficiency than adult learners in L2 just because they had spent more time in learning L2. Cook (2001) holds the same opinion with Herley by saying that adult L2 learners start more quickly and then slow down. Though children start more slowly, they finish up at a high level. Thompson (1991) did a research with the subjects of 39 Russian who immigrated to the United States between the age of 4 to 42. After three types of speaking tests, he found the result that none of them have achieved whole native-like speaking of English, but the early age arrivals had a better proficiency that late age arrivals. Thompson summed up as follows: ‘the age at which arrived in the U.S. was the best indicator of accuracy of their pronunciation in English’ (p.105). Krashen (1979) gives his view on the differences between children and adult L2 learners in SLA. He believes that adults have stronger meta-conscious of language than children, so adults can get and use general grammar better. Therefore, adults learn faster than children at the very beginning of L2 learning in conscious grammar. But in the course of long term language acquisition, children are better than adults in mastering L2 proficiency, that is to say, if the learners learn the language in a natural state in their childhood, they can eventually master L2 better than the adult L2 learners. Steinberg (1993) compared children and adults L2 learning in aspects of psychological and social factors. As following table: 
[image: ]
As Krashen’s concludes, children L2 learners have more advantages than adult L2 learners in the natural milieu, Steinberg revealed three main reasons to that according to his study. First, children’s social activities, such as playground activities, enable them to get access to natural language. On the other side, adult are often restricted by social milieu, and even retreat from social milieu which is not friendly to them. Second, from the psychological factor, although both children and adults have induction capacity, children are better at learning syntactic structure because they have a better memory than adults. This brought a barrier for adult learners in L2 acquisition. However, adults can make up for their weakness by taking more practices. Third, with age increases, the function of speech organ to adopt new languages is decreasing. So children can do better in pronunciation and intonation than adults. In classroom learning, things are the opposite that adults learn faster and better than children. Adults can have longer period of concentration in class and they have stronger deductive ability than children. 
     In summary, studies have different results of the comparison in L2 children and L2 adults. Even though this two groups of learners have their own strengths and weaknesses in learning second language, majority of those studies found that L2 children get better proficiency than L2 adults in long term learning.

3. The similarities and differences between L2 children and L2 adults
3.1 Similarities 
The internal factors that affect their second language learning are the same. Both children learners and adult learners need positive motivations to trigger their study. Form positive attitude towards the foreign culture and people would also help learning. Different personalities and belief may lead to various learning habits and learning opportunities, which would finally bring different level of L2 acquisition. The disparity of aptitude may cause the gap in language acquisition. Age, as we discussed, would inevitably lead to different level of proficiency. 
The external factors are decisive for both children learners and adult learners too. Take environment for example. Since language acquisition is a result of accumulation, children and adult should have enough period of exposure in L2 environment. So that they can have communicative desire, learn the second language and use them in that environment. If the environment is friendly to them, they may have a positive attitude to learn that language, otherwise, it would have a negative attitude, and some may avoid being in that environment.  The quality and quantity of comprehensible input is important too. 
Behaviorist claims that language learning comes from outside—from input from others and from interaction and correction—rather than from inside mind. So input, as another external factor is important for both children and adult L2 learners. In L2 learning, in order to have accurate and fluent L2 output, learners should be giving enough input. Then the quantity and quality of input can somehow decide the finally L2 proficiency. As Krashen (1985) mentioned, it is comprehensive input which works for L2 learning, since language acquisition requires language input that has message for the learner to comprehend. No matter you are a child or an adult, to achieve L2 proficiency, you need quantity of comprehensive input.  
As second language learners, either children or adults needs the inner motivation and would be influenced by different personal elements. Except for inner part, they also need outer necessary elements. Environment can decide what kind of input they may get, what kind of language abilities they should have, what kind of person they communicate with, what kind of learning attitude they form. And the length of exposure time can strongly influence their final L2 proficiency. Comprehensible input would be beneficial for both children and adult in the way of their learning process. Make sure the quantity and quality of input will help both of them produce accurate and fluent output. After all, they share the similar developmental sequence and order in L2 learning.

3.2 The differences
First, the learning purposes are different between children and adult learners. Adults learn a second language for more career opportunities, further study, immigration, immersion into another culture, business, etc. Most of their purposes are practical and utilitarian. With such strong purposes in mind, they are highly motivated and eager to achieve quick successes in L2 learning. Children learners have a relatively weak desire in success because of their young age. The most common purpose of children learners is communication. They do not expect for quick success, but learn with a relaxed mood. 
Second, in classroom learning, because of strong ability of self control, adults have a longer period of concentration than children. Adults know how to become a good student, and how they can get maximum information from the teacher. They are good listeners in the classroom, but not good participators. On the other hand, children learners can’t concentrate for that long period, so they tend to take part in various classroom activities, either with the teacher or with classmates. Even when they are listening to the teachers, they can’t capture all the information. They are not good listeners to some extent, but good participators.
Third, the learning styles are different between children and adults. Adults usually have more experiences in learning. When begin their second language learning at a late age, they may apply their learning experience drawn from previous learning into L2 learning. They may use metacognitive strategies involving planning their learning schedule, monitoring their speech or writing, and evaluating how well he or she has done. Whilst, they may also adopt cognitive learning strategies involve conscious ways of tackling learning, such as note-taking, using various kinds of learning resources and elaborating new information to old. Children with less learning experience and relatively lower level of cognitive competences would not form the above strategies. Instead, they prefer to use social strategies unconsciously. Unlike adult learners who are too shy to communicate with others (afraid of errors), children learners are happy to learn by interacting with others, such as working with peers and asking teacher’s help. When they learnt some new words or expressions, they can wait to put them into practice, and brave to communicative with classmates, and can easily get a sense of achievement after understood by others. That will help them get confidence for further learning and practice. Children see L2 as a communicative tool, however adults see it as texts and grammatical rules. Such difference may bring L2 proficiency in various aspects. Adult learners always have better competence in paper work, while children learners are good at communicating. Adult learners may have a strong ability of L2, but children learners are better users to some extent. So GLL are not always good language users.
Forth, language among children is caught rather than taught, the process is not learning but acquisition. They acquire L2 as naturally as they learn how to play and how to run. They are not worried about making mistakes or errors; instead they are interested in passing messages and receiving needed information. In this way, L2 acquisition seems to be a by-product of playing and interacting with peers on the playground or on the street outside the classroom. The process of acquiring is not tolerant but pleasant for them. Compared with children who are beneficial from such informal second language acquisition naturally, adult learners are less receptive, and difficult to acquire second language in the community; they are more suitable for formal school learning. With teacher’s instructions, drill and practice routines, better developed thinking ability, information handling ability, analytical and memorization capacity, adult learners usually learn L2 faster than children in formal classroom learning in short-term. The process of adult learning is not natural, but nurturant, not incidental learning, but intentional learning.
Fifth, according to Thresholds theory, as children learners, there is usually a temporary lag in achieving when they have to learn curriculum through second language. This temporary delay would exist until their second language has developed well enough to match the curriculum. There are so many terminologies from all school subjects for them to handle. So children learners may get access to more fields of language than adult learners. What the adult learners need to learn may only concern with a certain subject and daily communication.
Adult learners, with stable and strong foundation of first language, cognitive maturity and advanced literacy skills, are supposed to learn second language easier than children learners, because they can use the learning experience of L1 to monitor their L2 learning. They can memorize L2 words through L1, and they can also have a better understanding of both languages by comparing the sentence structure and grammar rules of the two languages. On the other hand, adult learners L2 output might also be interfered or mislead by L1, and it would be difficult for them to form a L2 thinking habit. The two languages will be stored together in one part of their brain, but hard to integrate wholly. While for children learners, with less help of L1, their L2 acquiring seems a little slower at very beginning, however the two languages would develop at the same time and can finally get benefits more than the two summed up together.

4 My teaching approaches based on the findings
Based on the critique on the Critical Period Hypothesis and the comparison between children learners and adult learners, as a college English teacher, I would adopt some approaches to improve my teaching effect and efficiency. My teaching subjects are college students aged 20 to 24, so they belong to adult L2 learners. But they are psychologically childish because they haven’t entered into the society. So the teaching approaches are a little in between.
As we already known that ‘no age is too late’ for second language learning, both teachers and students themselves should have the confidence for students to success in second language learning. For my college students, their motivation of learning L2 is to pass the exam to graduate from college or to study abroad in the future. Few of them see L2 ability as a key to unlock the window for the outside world. What I have to do in the future is to broaden their horizons through examples and make their learning highly motivated. 
In china, my students do not have an L2 environment. It is almost impossible to acquire L2 naturally, so they have to learn it consciously. Since they are adults, and have enough learning experiences, better developed thinking ability, information handling ability, analytical and memorization capacity, so I will encourage them to find English environment for themselves and learn English through various ways. As in the classroom teaching, I would like to use take-based teaching approach to make students clear about the learning objectives of each lesson, and to get L2 communicative skill through every task. With learning target in mind as an adult, they can make efforts directly towards it, and will provoke focused learning. I was used to teach them word by word, and sentence by sentence. Now I think they should accumulate such basic language elements through multimedia, for example TV, internet, books, foreigners, etc. Then task in the classroom becomes an efficient way for students to put what they have learnt by themselves in to practice. 
In the past, I insist that it is not good to speak any Chinese in the English class, and so do my supervisors in my department. During my classroom teaching, I avoid using Chinese to give instructions or analyzing any grammatical problems. Sometimes it is a barrier for me to make myself fully understood. Now, I get to know that comprehensive input is more effective, so I think I will try to use Chinese as a scaffold to do codeswitching for their better understanding. With strong and stable L1 competence, their two languages would not easily bring negative effects to each other. In this way I can maximize our bilingual abilities. 
As adult learners, my students have lower memory ability than children, so they should be given more drills to achieve long-term memory. When they are trying to recite some words, let them feel the power of articulation loop. Different from children learners, they have a better understanding about theories. IRF is not efficient enough for them. What they need is P-P-P or E-S-A. With strong self control ability, long time concentration, and better deductive and inductive ability, they can easily engaged and make expectable production. In addition, we can introduce some learning strategies to them, and encourage them to find out the suitable ones for themselves. For example, the SQ3R method for reading. According to Baker (2007), when children are very young, they pick up accurate pronunciation quickly. Adults often struggle with pronunciation because they can’t easily distinguish sounds of two languages. So as teachers, we should pay more attention to our pronunciation and teach IPA to students so that they can clear about the pronunciation of every word and can correct themselves. Although they are adult learners, they began their English learning from age 7 to 8, so they are not beginners and they have foundation which makes their college English study not so hard. On the other hand, it is difficult for them to correct the incorrect pronunciations which they learnt when they are children.
As I mentioned in the previous part, my students as adult learners can have a strong ability of L2 through more than ten years L2 learning, however they may not be good users of L2. They have accumulated enough words, phrases and grammar for them to use, but they are not willing to open their mouths because they are afraid of making errors and mistakes. As teachers, we should try to create proper language situation for them and to encourage them to speak it out. Praise them and tell them to persist in using L2 even when there are incorrect utterances. This will help them find a sense of achievement so that they can keep communicating with their oral English. 
Either children L2 learner or adult L2 learner, they can achieve highest proficiency in L2 acquisition with positive motivation and attitude, proper learning style, suitable teaching method, a large amount of time for lessons and practice, comprehensive input and enough exposure in L2 environment. As teachers, we have to work out more approaches to make students learning more efficient and effective from all those perspectives.
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