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Abstract: This article is based on a careful study of professor Collin Baker’s work: “A Parents’ and Teachers’ Guide to Bilingualism”. the argument of this artcile is to illustrate the possibilities that bilingualism has a major effect on improving children’s thinking capability or more generally, intelligence. There are basically six factors have causal relationship with bilingual training: metalinguistic awareness, problem solving ability, creativity, communication ability, first language interaction and brain function. The article also address to questions concerning the difficulties existing among speakers becoming bilinguals when their native language system has vast distinctions to target language, like Chinese to English, and questions about being a “balanced bilingual”. The general believe is bilingualism is a continuum instead of static state, in the process of achieving a balance between two or more lanauges, the intelligence or cognitive capability is  experiencing a constant improvement, the more obvious those language differs, the more beneficial the improvement will be though not without difficulties. In dealing with the difficulties in language learning, setting appropriate and scientific learning strategies are important
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Back in the early 20th Century, studies used to believe that “having two languages in the brain disrupted efficient thinking...having one well developed language was superior to having two half developed languages.”(Baker, 2000, p39-40). the argument was based on the IQ test results that the bilingual children were doing no better than the monolinguals. Another example was the statement of linguistic Otto Jesperson (1922) that “the brain effort required to master the two languages instead of one certainly diminishes the child’s power of learning other things which might and ought to be learnt” (P. 148). But the flaws of the early researches were mainly presented in two aspects according to Bake: First, the IQ tests were often conducted in the second language or “weaker language”. Second, the participants didn’t share a comparable background, for example, well educated children were compared with less informed ones, Working class bilinguals were often compared with middle class monolinguals, the sample bias deviated the purpose of the test and rendered the results unreliable. The first study that held a positive position toward bilingualism intelligence was conducted by Peal and Lambert in 1962 (Peal, 1962), the study involved 10 year-old bilingual and monolingual children from the same French-speaking school system in Montreal Canada and designed a series of tests to make certain that they are “balanced bilinguals”, that is: their language competence of both French and English was comparable. In the study, the bilingual children performed better than the monolingual children on both verbal and nonverbal measures, and the bilinguals were particularly showing better outcomes in tests that connected with mental or symbolic flexibility. Peal and Lambert concluded that “Bilinguals have a greater degree of congnitve flexibility relative to monolinguals. (Lambert, 1990). By studying the current psychological researches showing that that bilinguals are at least equal to monolinguals on IQ tests, Baker (2000, p40) concluded that “...where two languages are relatively well developed (or “balanced bilinguals” as explained above),...bilinguals tend to show a slight superiority in IQ scores compared with monolinguals... (and) have thinking advantages over monolinguals.” To be more specific, as Baker put it : “Researches across different continents of the world shows that bilinguals tend to be more fluent, flexible, original and elaborate in their answers to this type of open-ended question.”(p 40)
 It is then crucial to determine what a bilingual child’s thinking abilities would benefit from being a bilingual. The first and most obvious quality a bilingual child represents is the metalinguistic awareness, that is to say, when a child had learned that there is more than one way to refer to the same object, they will “centered less...be more aware of the arbitrary nature of language.” and help “the child to see that ideas, concepts, meanings and thoughts are separate from language itself.” (p.67) Eventually bilingual children will be more attentive to language and more sensitive to language phenomenon, as Vygotsky (1986) has suggested: “a bilingual child would ‘see’ language as one particular system among many,.. leads to an awareness of (one’s) linguistic operations”(p.196). Bialystok (1988) compared three groups of first-grade children consisting of monolingual, partially French-English bilingual, and fully French-English bilingual. The children were asked whether the “sun” can be called the “moon” and the “moon” be call the “sun”? Both thepartially and fully bilingual children out-performed the monolingual children. On another task, children were asked to define a word, full bilinguals gave better answers than both partially bilinguals and monolinguals.    
Another quality a bilingual child has is looking at an issue or a problem through either language (Baker, 2000), or more profoundly, with different perspective. This quality is closely related to the different cognitive pattern represented by vocabulary in either language, the variety of meanings may give the child an extra breadth of understanding. 
A third advantage suggested by Baker (2000) of bilingualism is better sensitivity in communication. He believed that “bilinguals have to know when to speak which language, have to separate out languages, constantly monitoring which language to use with which person in which situation...” This is also built on the metalinguistic awareness that bilinguals have that they are “slightly more aware of what is going on beneath, above and inside language”. In other words, bilinguals are more likely to see language as a kind of social norm and a reflection of culture, which leads them to a better multi-culture understanding or even tolerance. 
Fourthly, some studies have shown that bilingual children were more creative in thinking habits than monolinguals, Ricciardelli (1992) found in a research that Italian-English bilinguals who were proficient in both languages scored higher on several tests of creativity than monolinguals. In Baker’s opinion, “Having two or more words for each object and idea tends to mean that many bilinguals are more flexible and fluent in their thinking more divergent thinkers. Bilinguals appear more able to move outside the boundaries of words and establish a wider variety of connections and meanings. “
Fifth, research evidence from Canadian, Basque, Catalan and Welsh bilingual education reveals that many children who can operate in two languages in the curriculum tend to show superior performance. This is probably related to the thinking advantages of bilingualism mention above (baker, 2000)
The last assumption of intelligence improvement is conceptualize from the possibility that certain element of language (like metaphor usage) is related to different functioning areas of human brain. Thus having more than one language in the system obvious provides more opportunity Experiments have been carried out for children to test their ability of create and appreciate metaphors, Gardner (1993,1999) had children read 12 stories and choose from 4 different kinds of statement covering novel metaphor, normal metaphor, inappropriate metaphor, and literal expression as the end of the stories, he finds that the rate of choosing novel metaphor rises with the growth of age. It is Gardner’s theory that the ability to understand a metaphor is related to the function level of certain part of the brain. Bottini et al (1994) claims they have located the activated part of brain is on right anterior lobe, right Temporal lobe and right precuneus. with experiment scanning the participants when they were tested with metaphor expressions comparing to literal expression to discern the semantic difference. Since it is believed that right cerebral hemisphere usually deals with image and creativity, which reasons that the understanding and using metaphors is more than language skills but thinking abilities when it is the left cerebral hemisphere usually responsible for language and logic.
Does it mean that becoming a bilingual of Chinese and English will make a child more clever? It would be over-simplified to confine the notion of human intelligence to a number of traits such as cleverness or even the score of IQ test. Baker (2000, p40) believed that “IQ tests probably do not measure intelligence.” since those right and wrong answers can’t represent “a wider variety of intelligence”. what does bilingual represent then? Unlike mathematics or other school courses, which to some extent are regarded as training tools for certain academic or intellectual capabilities like logicality, language learning has long been defined as a communicative method apart from being an examination subject. When a language community is not available for a foreign language learner like most of Chinese children to English, their reason or motivation to become bilingual is considerably diminished or obscured. To most Chinese people, English is a part of their school curriculum since 3rd grade. Yet not everyone can boast a successful achievement in learning this language, as Baker specified “For many parents, however caring and careful, the chance of their children having two well developed languages is not high.”(p39). In that case, many would hesitate to call themselves Chinese-English bilinguals. This hesitation was reassured by an experimental research (Yelland et al, 1993) showing that a partially developed second language still benefits children’s thinking and learning abilities. In The study, two groups of preparatory and  1st grade children were compared on their development of word awareness skills in reading.  one group was strictly monolingual in English; the other, or the so-called “marginal bilingual” group, consisted of English monolinguals who were participating in a second language program that provided I hour of Italian instruction each week. After 6 months, the marginal bilingual children showed a significantly higher level word awareness than their monolingual counterparts. Though this advantage weakened gradually overtime into 1st grade as reported by the researchers, the initial advantage in reading with the “marginal bilinguals” showing significantly greater word recognition skill than the monolinguals has strengthened the argument for a causal role in reading acquisition for word awareness. (Yelland et al, 1993). other studies have found similar results, Durgunoglu, Nagy and Hancin-Bhatt (1993) found English studying Spanish-speaking children had higher word recognition on reading, Comeau, Cormier, Grandmaison & Lacroix (1999)found English-speaking children in French classes had better phonological awareness in reading ability.
But as Bialystock, Majumder & Martin (2003) reported, that the positive effects on language awareness and reading skills depend too much on the similarities of the two language being sampled, Bialystok and colleagues found Spanish-speaking bilinguals benefit more from their English as a second language than those whose native language was Chinese. Does it mean that bilinguals from vastly different coding systems like Chinese and English will have a harder time gaining their intellectual improvements? 
Before answering that question, it is important to be familiar with the theory of Sapir-Whorf hypothesis that points out a important notion that language shapes its speaker’s mind. (Carroll, 1956). the hypothesis consists of two aspects, one is linguistic determination, refers to a language determines certain non-linguistic processes, that is: learning a language gradually changes the way a person think (Bloom &Keil, 2001). The other aspect is linguistic relativity, which claims that different language leads to different cognitive process. Those are very profound and abstract concepts, as Sapir has put it:(see Carroll, 1956)
“Human being...are very much at the mercy of the particular language which has become the medium of expression for their society. It is quite an illusion to imagine that one adjust to reality essentially without the use of language and that language is merely an incidental means if solving specific problem of communicatiov or reflection. The fact of the matter is that the ‘real world’ is to a large extent unconsciously built upon the language habits of the group...” (Sapir, 1921)
There are at least two notions can be referred, one is that our reality is “built” upon our language, that is to say, learning another language may conceive in the learner’s mind a new set of worldview, anther notion is based on the previous one that language differences “unconciously” enhance one’s cognitive ability, thus the learning progress of another language is a process of gaining new intellectual insights or finding a new lens viewing the reality. As researches indicated that Asian language express numbers differently than English, children speaking Chinese or Japanese are general better at counting that English-speaking children, at the same time English differs in spatial terms to Chinese and Korean, children acquiring those languages appear to carve up reality in different ways (Carroll, 2007). it is clear that the improvement in intelligence doesn’t occur as a result of being a balance bilingual but happens with the continuing efforts a child achievement that goal. For Chinese-English bilinguals, the learning process might be more difficult than those whom with native languages similiar to English, but the benefits of building a new worldview and cognition framework will also be greater due to the embedded distinction between Chinese and English language system. Baker believed that “When one language is well developed and the other language is catching up, bilinguals and monolinguals may be no different in their cognitive development. Where a bilingual has two reasonably well developed languages, there can be some temporary and a few permanent thinking advantages for the bilingual.” Howard Gardner proposed Multiple Intelligence (MI) theory suggesting eight basic criteria that contribute to intelligence. MI theory not only broadened the perception of understanding intelligence beyond IQ scores, but also opened up new vistas of researches in  language teaching strategies for children to improve intelligence. As one of the factors affecting language acquisition as well as one of the most important psychometric constructs in the study of individual differences in cognitive abilities, intelligence is also a benefit to be acquired through bilingualism for children as long as appropriate strategies and gaols are designed to meet different needs.
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