The Influence of Age on Second Language Acquisition 

and Pedagogical Implications for Adults and Children

- Based on Critical Period Hypothesis

Abstract
This article briefly reviews the research on the Critical Period Hypothesis, comparing the different characteristics of second language acquisition between adults and children, discussing the impact of age on the acquisition of second languages by these two groups, and finally proposing measures and implications for language teaching.
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Critical Period and Critical Period Hypothesis

Language is something that is taught and used throughout one's life. Language is a permanent, continuing, and developing tool of communication in human society. As a result, language learning is tightly related to age. Furthermore, the discovery that infants and young children learn language at a significantly different rate and with a significantly different effectiveness than adults has prompted a thorough examination of the probable relationship between language learning and age. Some researchers have developed the 'critical period hypothesis' of language learning to solve this question.

"The 'critical period' refers to the time in a person's development when environmental influences can have the most impact, i.e. when a skill or behavior can be learned relatively easily." It is a period of time within which a skill or behavior can be learned relatively quickly. Biologists have been studying the concept of a 'critical period' since the 1950s, and a variety of biological events have revealed that there is a critical time in the establishment of behavioral patterns. Gould and Marler, for example, discovered in 1987 that the key period for the development of calling behavior in male chicks is 40-50 days after hatching, after which they are unable to learn to call when exposed to adult males. (Gould & Marler, 1987) The human language system is significantly more sophisticated than the physiological mechanics of vocalization in other creatures because language is a distinctively human symbolic system that is tightly related to social culture and cognitive psychology. The key period's impact on human second language learning is also complicated and contentious. 

According to the critical or sensitive period hypothesis (Burrill, 1985), there is an optimal window of time for learning a language in a language-rich environment, after which language learning becomes more difficult and time-consuming. The extent to which the ability to acquire language is biologically tied to age has been the topic of a long-running controversy in linguistics (Ramscar & Gitcho, 2007) and language acquisition. In their 1959 book Language and Brain Mechanisms, Montreal neurologist Wilder Penfield and co-author Lamar Roberts presented the crucial period concept (Roberts, 2016), which was popularized by Eric Lenneberg in his 1967 book The Biological Basis of Language. 

According to the critical period hypothesis, the first few years of life are the critical period during which a person can acquire a first language given sufficient stimulation, and that language acquisition is dependent on brain plasticity. The brain's plasticity reduces and the ability to learn language decreases if language input is not accessible until after this period (which is considered to be between the ages of 2 and 13) (Lenneberg, 1984). The individual is unlikely to ever fully learn the language. 

The Controversy over Critical Period Hypothesis
Supporters of Critical Period Hypothesis

The research of Johnson and Newport (1989,1991) and Johnson (1989,1991) are the most notable examples of support for the existence of a key phase in the field of second language acquisition (1992). The critical period hypothesis' proponents regard their study to be the most authoritative, mentioning it anytime age issues are mentioned. Johnson and Newport employed syntactic judgments as the experimental material in a 1989 study in which they orally tested 46 native Korean and Chinese immigrants to the United States (the subjects) on their acquisition of English grammar in an English-speaking setting.

The findings revealed that subjects who immigrated to the United States between the ages of 3 and 7 years did not differ significantly in their English proficiency from natives; those who immigrated between the ages of 8 and 16 years showed a decline in English proficiency with age; and those who immigrated after the age of 16 years showed significantly lower language proficiency than the other age groups, with their performance not directly related to age. Because there was no significant influence of length of residency on second language learning in the experiment, Johnson and Newport conclude that age has an effect on second language acquisition, indicating the presence of a critical phase. (Johnson & Newport, 1989)
Johnson and Newport verified the existence of a key period for language acquisition (1991). They employed syntactic judgments as the test material for a comparative study of two groups of Chinese persons who arrived in the United States as adults and between the ages of 4 and 16 to live and learn English. This suggests that the younger one begins to learn a foreign language, the better one is able to acquire the language and the less one is influenced by the grammar of one's native language; however, if one begins to learn a foreign language as an adult, one is more influenced by the grammar of one's native language and has less difficulty acquiring the grammatical rules of the foreign language. (Johnson & Newport, 1991) 

Johnson (1992) used a pencil-pencil approach to replicate Johnson and Newport's (1989) experiment and discovered that subjects who arrived in the United States before the age of seven did not differ significantly from natives in terms of language proficiency, whereas those who arrived between the ages of seven and fifteen began to lose grammatical mastery and their ability to communicate. Subjects who relocated to the United States between the ages of 7 and 15 exhibited a marked drop in English language proficiency related to adolescence. (Johnson, 1992) However, it's worth mentioning that this study discovered that the reduction in language learning began at age 7, rather than during adolescence, as Lenneberg claims, implying that the key period, if one exists, is debatable.

Opponents of Critical Period Hypothesis

According to Hakuta (1999)
, at least four characteristics must be met in order to verify the existence of a crucial period: first, the critical period must have a clear and set start and end time. Second, it is nearly hard for language acquisition to resume at the same level as it was during the crucial period after the critical period has ended. Third, there should be a qualitative difference between language behavior before and after the key period. Fourth, environmental influences should have little impact on second language acquisition during the critical period; in other words, individuals can acquire or learn a language during this time as long as they have minimal exposure to it, whether in a natural or unnatural setting. 
According to the first basic condition of the critical period hypothesis, a clear beginning and end date is required, but researchers disagree on when the critical period begins, which Lenneberg believes is between the ages of 2 and adolescence, and Johnson and Newport believe is before the age of 7. According to Long (1990), the essential time for second language learning begins to wane at the age of six, and the critical phase occurs before that age. (Long, 1990) The vast variety of results calls into question the critical period concept for second language learning. 

By examining second language learning, Birdsong (1992) refutes the existence of a key time for second language acquisition. He employed syntactic judgments as experimental material to assess fluent English speakers who were learning French as a second language. Although older adult learners were less advantaged than younger learners in general, some of those who began learning French after puberty had syntactic judgments that were on par with native speakers, indicating that age is not an absolute driver of foreign language learning efficacy. (Birdsong, 1992)

Birdsong and Molis attempted to repeat Johnson and Newport's (1989) experimental investigation in 2001, but were unable to replicate their findings. The subjects of Birdsong and Molis' experiment were native Spanish-speaking American immigrants, whereas the subjects of Johnson and Newport's experiment were native Korean speakers. The findings of Birdsong and Molis imply that people who immigrated to the United States after puberty are likely to speak English as well as native English speakers. (Birdsong & Molis, 2001) This contradicts the critical period hypothesis's second criterion, which calls into question the critical period hypothesis of second language acquisition once more.

Fledge et al. (1999) assessed 240 native Korean speakers on their English pronunciation skills in addition to using Johnson and Newport's original grammatical test. The findings revealed that age of second language acquisition had a greater impact on pronunciation than syntax. The more "foreign" the English was spoken, the older the individuals were when they arrived in the United States. Critical times, according to the researchers, are linked to second language pronunciation but not syntax. (Flege et al., 1999) This demonstrates that the critical period theory cannot fully explain the complexity of language and language development.

Factors Affecting the Acquisition of Second Language

Second language acquisition is the polar opposite of first language acquisition, and when learning a second language, learners are vulnerable to both internal (immutable) and external (variable) factors, resulting in varying outcomes for individual learners. 

Natural mechanisms as well as environmental variables both have a role in language acquisition. Extrinsic variables are the motivation and interest of learners in acquiring a language, which can alter in reaction to changes in the social environment and the evaluation of a language by people in the same group. Extrinsic factors, such as mother tongue, age, and environment, have a significant impact on second language acquisition. Even when students of the same age are in the same classroom, their performance and learning results can differ. It has been suggested that second language learners' success is intimately linked to their own personality features, referred to as intrinsic factors. Intrinsic characteristics such as learner personality, talent, motivation, and cognitive styles have been studied extensively across a wide range of fields and are gaining popularity. 

The impact of personality variables on second language acquisition has been given proper attention, which is one of the more significant advancements in the research of second language acquisition. The desire to learn and the interest in learning are both indicators of motivation. Students' learning efficiency and motivation in the process of second language acquisition improve as a result of their increasing interest in studying, producing a virtuous cycle of cognitive learning. The two types of cognitive styles are field-independent and field-dependent, and these two styles have fundamentally different cognitive features, with males preferring the field-independent style and girls preferring the field-dependent style, which is tied to the gender factor. (Zhang Huanhuan, 2020)

Adults have a reputation for learning and accepting new things faster than children, but this is not the case while learning a second language. Positive research on the Critical Period Hypothesis also suggests that children's brains are not lateralized in second language acquisition, giving them many advantages over adults in language acquisition; this distinct age-related advantage is reflected in physiological, psychological, and emotional factors. In terms of physiological considerations, children's language muscles have not yet grown, therefore their language acquisition is less influenced by prior language knowledge. In terms of psychological variables, children are frequently more self-conscious and self-centered; they frequently are unaware that they are learning a second language, resulting in more adaptability. In terms of affective aspects, children are more daring and open, less frightened of making mistakes, and more adaptive than adults. 

As a result, the impact of age on second language learning is frequently not one-sided, but rather a succession of events. The impact of age on second language learning should not be overstated; rather, age as a significant influencing element, as well as the presence and interference of other factors, should be considered. 
A Review of Age Effect Studies

Scholars have questioned the 'critical period' idea of mother-tongue acquisition, which is the starting point for a review of studies on the age effect of second language acquisition. The "critical period hypothesis" has been debated, with researchers arguing that second language acquisition follows its own set of rules and that the term "critical period" is too radical and misleading, potentially leading both learners and researchers astray. Instead, the more neutral term "age effect" has been suggested to describe phenomena related to second language acquisition (DeKeyser, 2000). 

Initially, Bates (1984) proposed an emergentist theory of second language acquisition, arguing that language acquisition is statistical learning based on a large corpus of language and that language rules emerge naturally rather than being predetermined, and that it is an emergence process influenced by experience and environment; there is no innate language learning mechanism in the learner's brain, nor is there a mechanism for learning language, as in the case of the case of the case of the case of the case of the case of the case There is no natural language acquisition process in the learner's brain, and there is no 'critical phase,' as Lenneberg (1967) claims.

Second language acquisition is constrained by the native language and is based on pre-existing native language rules. New rules of the second language emerge after enough exposure to second language input, establishing a functional module independent from the mother tongue. The two languages play two primary functions in the learner's acquisition process: defense and competition. The difference in second language acquisition between children and adults is primarily due to the fact that adults' mother tongue has developed a strong functional module, with the mother tongue being more defensive and the second language being less competitive, making second language acquisition for adults relatively difficult. This, however, is not a result of the 'critical period'. 

Following that, Bley-Vroman (1988) proposed the Fundamental Difference Hypothesis for second language acquisition, which states that the fundamental difference between children's and adults' language acquisition is that children rely on implicit language mechanisms, and thus are generally successful in learning their mother tongue, whereas adults no longer rely on innate implicit learning mechanisms and instead rely on the problem-solving mechanism of verbal analysis. However, because verbal analysis ability varies greatly between individuals, only adults with high language abilities can properly master second languages. However, there is no clear evidence that there is a process for second language learning, such as the "critical time" that Lenneberg (1967) specifies. 

As previously stated, the crucial period hypothesis has been questioned in the field of second language acquisition due to its extreme and absolute nature." This is why academics have proposed a 'age effect' to describe this complicated cognitive-psychological process (DeKeyser et al., 2010). "For instance, consider the effects of 'neurodevelopmental' on second language learning. Many important features of second language learning have been examined from this approach over the last few decades.

The Impact of Age on the Effectiveness of Language Acquisition
"The experiment by Johnson and Newport (1989), which indicated that people who immigrated to the United States after puberty were likely to be as excellent at English as native English speakers, is the most representative study supporting this concept. The first is that with continual learning time and input, adults learn better than children in the early stages of syntactic and morphological development, and adolescents learn quicker than children in the early stages of syntactic and morphological development. Second, in natural acquisition situations, children can obtain higher levels of second language fluency than adults. (Zhang Kai, 2017) 

A comparison of Krashen, Long, and Scarcella's study with Johnson and Newport's study reveals that age is a significant role in second language learning. Because older learners have more experience with their first language and can understand how words and sentences are generated in terms of the deeper and more regular parts of vocabulary and syntax, older learners grow more swiftly than younger learners in some aspects of syntax and lexis. In terms of pronunciation, older learners do not differ from younger learners, and younger learners catch up more quickly in terms of grammatical expression, not only because younger learners are more malleable, but also because adults use more abstract language, whereas children, who receive more attention than adults, tend to input concrete linguistic concepts, and this qualitative difference in language input causes children to appear more successful. (Zhang Huanhuan, 2020) 

From an age standpoint, people can learn a second language in three stages: the first is the plastic phase. The "critical period" for language acquisition, according to Penfield et al, is between the ages of 2 and 13, when language acquisition mechanisms in the brain are still developing and people retain the ability to learn their first language, with strong receptive and internalizing abilities and language skills not yet fixed in the left brain. When the brain is stimulated by external language, it is at its most active and has a high degree of linguistic plasticity. At this stage, learners can theoretically acquire as many languages as they choose in a methodical and unrestricted manner.

The pre-learning period is the second stage. The learner has spent time in a focused language learning setting and has developed a thorough comprehension of the first language's lexis, grammar, and syntax norms. At this point, it is widely assumed in medicine that the brain has assigned language skills to the left hemisphere of the brain, implying that the plasticity of language functions has gradually faded. Before learning the second language specifically, the person has generally accepted the first language's grammatical system, and the second language is learned under this impact. The learner tends to apply the grammatical system of the first language to the second language at this point, but because of the sustained and full learning capacity, the system of the second language can be taken up separately and thus internalised as a separate grammatical system of the second language for some enthusiastic learners. This is the same grammatical scheme as'mediated language.' This grammatical system is synonymous with "mediated language."

The post-learning period is the third stage. This is the time after leaving a specialized learning environment when the learner learns a second language in a different linguistic and social context. The learner is not actively learning during this time. Because of the restricted learning period, learners are unable to devote their complete attention to learning a second language, and they are compelled to acquire a second language nearly entirely by listening, imitating, and consulting in their job and personal lives. The effect of age on second language acquisition can be evident not only in disparities in learners' language learning ability, but also in changes in the elements that influence language learning as a result of age. 

As a result, while studying second language acquisition, it's critical to consider not only the effect of age on acquisition, but also the link between age and other factors, and to examine them together rather than separately. Furthermore, the Critical Period Hypothesis is an excellent guide to language teaching practice. The critical period hypothesis is relatively well established in the field of first language acquisition at this time, but due to the multipolarity of the world situation, languages from various countries and nationalities are colliding and exchanging, and people are inevitably confronted with challenges such as cultural conflicts and competition for language resources in the process of learning from each other's languages and cultures, which has greatly contributed to the development of the critical period hypothesis. 

Measures to Mitigate the Effects of Age

The tests of Neufeld, Coppieters, and Birdsong show that the 'critical period theory' is not unquestionably true, and that the impact of age on second language learning is not always crucial; in many circumstances, it may be overcome. To begin with, the physiological differences between the left and right brain, as well as the stage of development, are not selectable; however, the factors involved in language memorisation and formation are extremely complex, and physiologic deficiencies can be overcome with a lot of practice later in life. As a result, by exposing pupils to as much relevant content as possible for as long as possible throughout the teaching process and then repeating the memory to make the results more efficient, the learner's own learning disadvantage can be changed with a minor physiological deficiency.

Second, by altering the learning environment, it is possible to impact how second language learners perceive information. Foreign language learners can enrich their own cognition, establish a healthy self-understanding and learning mechanism, and increase the amount of practice to achieve their teaching goals by creating a language environment that is more natural and attuned to the learners' use of the language, avoiding the rigidity of the language learning model in the form of traditional grade competition, and increasing teacher-student communication and interaction as much as possible. 

Adults should learn and use the second language consciously, based on a greater understanding of the rules, with the goal of developing a concept of self-expression as the center of learning, assisting adult second language learners to acquire the language automatically rather than mechanically as a tool subject. Similarly, while child learners' flexibility and understanding are unquestionably advantageous, their mastery of more complex grammatical systems is not conducive to abstract, difficult problems at this stage of learning, and such language learning is incomplete without the establishment of systematic rules to monitor language output.

It is therefore recommended that when teaching primarily to children as second language learners, experienced teachers or teachers with experience teaching a second language be chosen to provide language tuition and correction, so that the learners' accuracy can be supplemented in the original 'open' state of acquisition, whereas adult learners will only be able to make a breakthrough if they enter a relevant language environment, establish new language habits, and use the language in a meaningful way.

Inspiration for Teaching

Enlightenments for Adult English Language Teaching

When teaching English to adults, it's critical to include all of the elements that influence second language acquisition, including non-linguistic as well as linguistic factors. Although age is one of the most essential elements determining the acquisition of a foreign language, other aspects such as individual differences, emotional factors, cognitive factors, and attitudes should not be overlooked. The following considerations should be made:

4.1.1 The Proper Balance of Linguistic Knowledge and Competence

In the end, proficiency in a foreign language is determined by substantial language practice rather than mastery of phonetics, grammar, and vocabulary. Adults' tendency to prioritize theory over practice and knowledge over competence when learning a foreign language is a primary contributor to delayed learning and a gap between learning and application. It's critical to improve the quantity of practice time spent per unit of class time.

4.1.2 Addressing the Link between Accuracy and Fluency in the Right Way

When children are exposed to the language enough, they can develop a realistic accent. The possibility of acquiring a truly realistic accent in the target language reduces as they grow older. The simple biological answer is that a person must employ thousands of muscles in the larynx, tongue, lips, and face to communicate, and these muscles become progressively harder to train as second language learners age. In fact, the importance of pronunciation becomes obvious only when second language learners are able to properly articulate what they want to say, and correcting phonology can be difficult, so it's crucial to recognize neurological and muscle limitations and work toward clarity of expression. It is critical to first learn how to communicate effectively, and then to pay close attention to correctness and fluency during extended language practice. 
4.1.3 Emotional Strain Breakthrough

Adults have a strong social and realistic psychological approach to learning activities, with clear learning objectives and high self-esteem; they have strong comprehension and logical thinking skills, but poor memory and imitation skills; and one of the most significant barriers to learning a second language is the fear of failure, of being mocked, or of losing face in front of others. As a result, the adult's self-repression increases, and he or she becomes defensive to protect the vulnerable self. 

4.1.4 The Proper Relationship Between "Mother Tongue" and "Second Language"

There is no interference or confusion between the mother tongue and the second language when youngsters study a foreign language. They may effortlessly connect their mother tongue to another. Adults tend to think more about language and so strive to match a new language with their mother tongue, frequently translating it into their mother tongue when learning a second language and frequently learning new grammatical rules by first contemplating how the mother tongue is spoken. As a result, in adult foreign language education, the existence of a meaningful native language should not be rejected or neglected; rather, they should be compared in order to promote the learning of the second language.

Ideas for Teaching English to Children and Teenagers
4.2.1 It is crucial to complete the acquisition of the mother tongue first during the key time of language acquisition
The learning of a foreign language and the acquisition of a mother tongue are inextricably linked. In some ways, the first is the foundation for the second. There is no such thing as a foreign language for learners if they do not have a mother tongue, and learning a foreign language properly without the cognitive and logical thinking skills formed in the mother tongue is impossible. When considering the starting point for teaching English to children, keep in mind two things: first, teachers cannot hold children to the same standard as their native language environment because they are non-native speakers of English; and second, children cannot learn a second language at the expense of or at the expense of their native language.

When learning a foreign language, the younger the brain is, the more malleable it is, and the older it is, the more lexical and grammatical errors it makes, but this does not mean that learning a foreign language at a younger age is preferable. This is because the development of logical reasoning, which is primarily learned through language learning and, in general, through learning in the mother tongue, is a crucial aspect of learning. As a result, learning a foreign language too early is likely to cause disruption and result in logical thinking problems. 
Primary school students, who are typically between the ages of 6 and 12, are at a vital point in their language acquisition, so early education in schools must first ensure that their mother tongue is acquired and that their logical thinking skills are developed. The author believes that introducing English in the early years of primary school, particularly in Years 1 and 2, when children are still learning their mother tongue and developing logical thinking, is too early, and that teachers should try to avoid any possible disruption to children's mother tongue acquisition and thinking development at this stage. 

4.2.2 When it comes to teaching English, it should begin after the mother tongue has been acquired to a great extent

The teaching of foreign languages to children in the classroom (i.e. formal foreign language education with a curriculum) should begin after the mother tongue has been acquired, according to linguistics. "By the age of five, children are able to speak most of the basic structures of their mother tongue, but passive structures and more complicated transformations have yet to be mastered," according to current Western linguistic research. Although more research is needed to determine when these structures are fully acquired, an approximate estimate around the age of ten seems to be about appropriate. Of course, this pertains mostly to the child's basic usage of his or her mother tongue. There is no limit to how much linguistic knowledge and speaking ability can be improved. Everyone should continue to learn the language on a regular basis." "Every normal human being gets a language, his mother tongue, including fundamental vocabulary, grammar, and pronunciation, late in life, that is, within the age of ten," according to renowned British linguist Robins (ROBINS, 2016). In Western children, the acquisition of a mother tongue is largely complete by the age of ten, and this is roughly the same for Eastern children. 

On the fascinating topic of the age of commencement of foreign language learning, the American linguists Larsen-Freeman and Long make the following observation. Whatever the final interpretation of the critical or sensitive period (for language acquisition), it is well documented that the ability to learn a second language declines with age, implying that if the ultimate goal of foreign language learning is to approach native language proficiency, foreign language programs should begin in primary school, if at all possible. Data from research comparing older and younger children, on the other hand, suggests that the best time is around the age of nine, albeit this may be a little early to be so definite. Early and late childhood immersion in a foreign language has been studied in Canada, and the results show that learning a foreign language from the age of nine is more effective because it allows children to build a strong foundation in their mother tongue, which is thought to help with second language acquisition and overall academic achievement(Larsen, et al., 2000). As a result, it's acceptable to believe that the best age for acquiring a second language (including foreign languages) is around 9-10 years old. At the same time, these youngsters are still in the vital phase of language acquisition, and the brain's plasticity is still there, allowing natural language acquisition to take place. This age group in China is normally in their third or fourth year of primary school. 

4.2.3 English language instruction should begin no later than the adolescent years

The start of English language instruction in the Foundation Stage can be postponed until puberty, but not beyond that. After adolescence, the brain's plasticity begins to fade, and the ability to spontaneously acquire language fades, making learning a foreign language, particularly acquiring phonetics, more challenging. According to psychologists, puberty strikes girls between the ages of 10 and 12, and boys between the ages of 12 and 14, with the confluence of the two occurring around the age of 12, when youngsters are in their fifth or sixth year of primary school. As a result, starting primary English in Years 5 and 6 is a good idea. Of course, if the entire timetable for the final year of primary school is to be considered, it is best to begin no later than Year 5. The basic stage of the English curriculum should be gradually carried forward to the upper primary grades (e.g. Years 4 and 5) as soon as teachers become available, in order to create a comprehensive and more solid foundation for future English study at secondary and university levels. 

Conclusion

Second language acquisition is a skill, and while the Critical Period Hypothesis remains contentious, and more study into the impact of age on second language acquisition is needed. Learning a second language takes more time and effort to recall and consolidate, and while it has little effect on learning efficiency, the earlier a person begins learning a second language, the greater the potential for progress and aptitude, given the restricted time available. 
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