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In A Parents’ and Teachers’ Guide to Bilingualism, Colin Baker uses a question-and-answer format to answer some of the most commonly asked questions by parents and teachers. Baker fully aware that this is not a book for researchers and professionals; therefore, he uses simple languages and avoids complex language theories. Although the language is simple, he still tries to support his ideas with a variety of previous studies, to strike a good balance between the readability of the answers and the academic supports for the answer. This article will focus on the question ‘what effect will bilingualism have on my child’s intelligence?’. Baker's answer is short and easily accessible; this also means that the answer might not be academically deep enough. Therefore, I will first summarize Baker's response, then move on to some more in-depth discussion related to this question. 
To answer the question, Baker first reviewed the three periods of research on the relationship between bilingualism and intelligence. From the 1920s through to the 1960s, the dominant beliefs amongst academics was that ‘monolingual children ahead of bilinguals on IQ tests’ (Baker, 2014:39). But early studies share many methodological weaknesses. Therefore, the reliability of such conclusion is worth pondering. After that, there is a short period of neutral impacts, the most recent research suggests that bilinguals are, at the least, equals to monolinguals on IQ tests. But parents and readers need to be cautious about IQ tests, since ‘IQ tests probably do not measure intelligence’ (Baker, 2014:40). Then the research moves to the third stage, where the bilingualism is more associated with a mild degree of intellectual superiority. Those including thinking advantages such as divergent thinking ability, increased sensitivity to communication, a speedier movement through the stages of cognitive development, superior skills in tasks that require selective attention to information, etc.(Baker,2014:41). In the last part of the answer, Baker uses a ‘three-floor house’ illustration to explain the relationship between language ability and thinking advantages. The bilingual child can enjoy some temporary and a few permanent thinking advantages only when he has two reasonably well-developed languages. Academically, this is called the Threshold Theory proposed by Cummins (1976). The theory explains that two thresholds in language development will influence children’s cognitive development. The first threshold is a level for children to avoid adverse impact while the second threshold is a level that must be met for children to enjoy the positive benefits of bilingualism. This theory thus gives a possible explanation of why some children tend to obtain cognitive benefits while others are negatively affected by bilingualism. There are also research findings favouring the Threshold Theory. For example, on a test of the deductive reasoning skills in mathematics, Dawe (1983) found that such skills increased with the increasing competency in two languages. In other words, negative cognitive outcomes occurred when both languages are underdeveloped. 
To conclude, most recent research tends to provide good news for the raising of children bilingually. Up till now, this may seem to be a good and comprehensive answer from an ordinary person’s perspective. But in order to fully understand the impact of bilingualism on intelligence, more issues need to be examined. For instance, how two languages are stored and used in the brain? What exactly is intelligence? Is intelligence measurable? Is there any evidence that can support the existing conclusion? The next part is trying to discuss these questions based on present research findings. 

Bilingualism and Brain
Early research often found that bilinguals to be inferior to monolinguals. Many parents and teachers believe that the second language develops at the expense of the first language. Such worry is well reflected in Baker’s book, in the questions like ‘is it better for my child to learn a language early to secure better storage in the brain?’ and ‘will learning a second language interfere with development in the first language’? Their opinion is best represented by the ‘balance effect’ hypothesis proposed by Macnamara in 1966. This hypothesis assumes that there was only a limited linguistic capacity available in the brain. Therefore the development of one language would lead to a lower level of proficiency in the other.
What's more, the two 'balloons' are separated. Therefore, stimulation of one implies that the other is not being stimulated. James Cummins (1980a) termed such hypothesis as the Separate Underlying Proficiency Model of Bilingualism (SUP). Baker also pointed out that ‘there is more than enough room inside the thinking quarters for two or more languages’ and ‘there is transfer between the two languages’ (2014:38). There is evidence from daily lives. A child who has learned mathematical multiplication and division in one language do not need to learn it in another language. Research evidence can also be found in Vaid & Hall’s article (1991). They used meta-analysis to review previous studies in brain lateralization. They found that 'bilingual/monolingual difference is the exception rather than the rule' and 'lateralization of language is indeed similar in bilinguals and monolingual' (102-105). Also, there are research shows that children can acquire two or more languages simultaneously, and their acquisition order does not differ from the acquisition of one language. As Romaine concludes, 'bilingual children seem to pass through the same developmental milestone in much the same order, and the same way in both their languages as monolinguals do in their respective languages' (1989:195). This means, the SUP model does not fit the data. Cummins’ (1980a,1981a) Common Underlying Proficiency model (CUP) might be a better explanation in this regard. Cummins thinks that two languages are separate at the surface, but under the surface, there is common ground for both languages. That is, the two languages do not function separately; they operate through the same central operating system. Baker also cited this theory in his book using a ‘dual iceberg’ illustration (2014:38).

Bilingualism and Intelligence
According to Baker, the most severe limitation and criticism of the bilingualism and intelligence research lies in the problems of defining and measuring intelligence and in using IQ tests (1988:3). It is not easy to define intelligence. Researchers have not reached an agreement yet. To understand the impact of bilingualism on intelligence, it is essential to understand at least two extremes of the definition of intelligence. 
At one extreme stands Spearman (1927), who believes that there exists one fundamental, general factor of intelligence labelled ‘g’, which is responsible for all intellectual acts and this factor can be measured through pencil and paper tests. Up to 1960s, research on bilingualism follows this route, assuming intelligence is hierarchical and is ultimately composed of one or two factors. As Baker stated, ‘in much of the bilingualism and intelligence research, it is IQ and not intelligence that has been measured’ (1988:7). One needs to ask a question before accepting the conclusion based on IQ tests – does IQ equals intelligence? Defining intelligence as that which is measured by IQ tests is precise but narrow, operationally neat but dangerously myopic (Baker,1988:9). The link between bilingualism and achievement through IQ tests is indirect and uncertain in terms of a causal chain (Baker, 1988:7).  
At another extreme stands Guilford (1982), his structure of intellect model constitutes of as many as 150 factors, including five operations, six products and five types of content. Other representative theory of the multi-factored view of intelligence includes Howard Gardner’s (1983) ‘multiple intelligence’ and Sternberg’s (1983) ‘successful intelligence’. 
At least, two things are apparent through the brief illustration above: a) there is no universally accepted definition of intelligence and b) the multiple constitutions of mental abilities implies that there are variations even within individuals. Therefore, for those who hold the opinion that intelligence is constructed of multiple factors, the question to be asked is ‘on which factors are bilinguals different from monolinguals’? Do bilinguals strong on some factors, but weak on others? Noteworthy research is the one conducted by Peal & Lambert (1962). The historical value of this research lies not in the findings, but in the authors' discussions of the result. They interpreted the positive relationship not in terms of the narrow concept of IQ, but in terms of a broader view of cognitive abilities. Research after 1962 has tended to move away from the ‘monistic’ notion of IQ to the ‘pluralistic’ notion of a multi-component view of intelligence and cognition (Baker, 1988:20). This research inaugurates the third stage, which we have discussed before when more benefits of bilingualism are found.
To sum up, in terms of the relationship between intelligence and bilingualism, it is difficult yet irresponsible to give a simple answer as good or bad. For parents, ‘it is important to keep in mind that “intelligence” is complex and that individuals have many kinds of abilities and strengths, not all of which are measured by traditional IQ tests’ (Patsy, 2001:31). As Calvin (1997) put it: ‘IQ is certainly one fascinating aspect of intelligence, but it doesn’t subsume the others; we shouldn’t make the mistake of trying to reduce the subject of intelligence to a simple number on a rating scale’ (1997:10-11). What’s more, if you tend to favor the idea of multiple-factored intelligence, then you might want to further examine research findings on the relationship between bilingualism and some cognitive abilities, including divergent thinking ability, metalinguistic awareness and communicative sensitivity. 

Bilingualism and Divergent Thinking Ability
In terms of the IQ tests we have talked before, the participants have to pick up the only correct answer among choices, this has been termed ‘convergent thinking’. In Guilford’s model, there is an element termed ‘divergent thinking’, which means a person can think more flexibly, creatively and fluently to an open-ended question. In North America tradition, it is usually called ‘creative thinking’. ‘The uses of object’ is often used to test participants’ divergent thinking ability, for example, ‘how many uses can you think of for a brick?’. In the North American tradition, four dimensions would be scored, namely fluency, flexibility, originality and elaboration of the responses. A variety of research has been done in this area, those research is international and cross-cultural (Carringer, 1974; Cummins, 1977). The result of Torrance et al. (1970) is typical. In this research, they have examined 1063 mono-and bilingual children in terms of divergent thinking. Results show that the monolinguals excel the bilinguals on fluency and flexibility, but bilinguals outperform on originality and elaboration. More importantly, the advantages of bilinguals over monolinguals in terms of originality and elaboration increased significantly if corrections are made for numbers of responses. Although there are methodological limitations and deficiencies, these flaws do not invalidate the entire experimental results, as Baker pointed out, ‘a majority of research findings suggests that bilinguals are superior to monolinguals on divergent thinking tests’ (1988:24).

Bilingualism and Metalinguistic Awareness
Metalinguistic awareness can be defined as ‘the ability to reflect upon and manipulate the structural features of spoken language, treating language itself as an object of thought, as opposed to simply using the language system to comprehend and produce sentences’ (Tunmer & Herriman, 1984:12). The ownership of two languages may accelerate the development of metalinguistic awareness for bilinguals. Ianco-Worrall’s (1972) research is an initiative in this aspect. The study shows that by the age of seven, both bilinguals and monolinguals responded to word meaning first, however, within the 4 to 6 age group, bilinguals tended to respond to word meaning while monolinguals more to sound of the word. Ianco-Worrall thus concluded bilinguals ‘reach a stage of semantic development, as measured by our test, some 2-3 years earlier than their unilingual peers’ (1972:1398).
More recent researches also suggest a favouring relationship between bilingualism and metalinguistic awareness. Bialystok’s (1987a &1987b) investigation found that bilingual children can consistently judge grammaticality more accurately than monolinguals. Refined research of this kind was conducted by Galambos & Hakuta (1988). They found that ‘bilingualism by and large enhances the metalinguistic abilities to note errors and correct errors’ (153). But they also pointed out that a certain level of proficiency in both languages must be attained before the metalinguistic awareness can occur, which we can regard as supportive evidence for Cummins’ Threshold Theory. Here, the biggest inspiration for parents is this: to ensure a child’s performance is not being negatively affected by their bilingualism, parents and teachers must make sure that ‘a child’s language development is sufficiently advanced for that child to be able to cope with an increasingly complex conceptual level in the curriculum’ (Baker, 2014:145).
Before we look into the effect of metalinguistic awareness, we need to spend some time on an important distinction between ‘basic interpersonal communication skills’ (BICS) and ‘cognitive/academic language proficiency’ (CALP), which was proposed by Cummins. 
CALP is defined as those aspects of language proficiency which are closely related to the development of literacy skills in L1 and L2. Basic interpersonal communicative skills (BICS) and L1 such as accent, oral fluency and sociolinguistic competence may be independent of CALP for a variety of reasons… (Cummins, 1980b:177)
For example, if you ask a child, 'Jack has 9 apples. Jack has 3 apples more than me. How many apples do I have?' For the CALP level, the child will know it should be 9 minus 3 equals 6. But if the child stays at the BICS level, for him, the word 'more' means add-up, then the child will get the wrong answer of 12. This means the child understands the word 'more' in basic conversations, but he cannot deal with the word in the academic setting. Later, Cummins (1981b,1983,1984) further developed this theory combined with contextual-embeddedness. According to his theory, the classroom is a context-reduced but cognitively demanding environment. If a child only has surface fluency in his second language (see example above), then he is not able to deal with such circumstances, and his academic performance would be negatively affected due to the lack of language ability. This might help to explain some bilingual children’s failure in school. The most common reason for their underachievement in school usually lies in their insufficient language ability to deal with the curriculum, rather than in their intelligence or in the negative effect of bilingualism on intelligence. 
How does such metalinguistic awareness affect children's intelligence? According to Donaldson (1978), such metalinguistic awareness is a critical factor in the development of children's reading ability. This implies that bilinguals may read slightly earlier than monolinguals when learning to read. Bialystok (1988) also agree with this statement. She said that bilinguals' analyzing ability towards language, and their control of internal language processing, may help them acquire reading ability earlier than monolinguals, which, in turn, may lead to higher levels of academic achievement. Most recent research findings also support such a conclusion. Yeganeh (2015) take two groups (bilinguals and monolinguals) practice reading. The results revealed that reading skill was statistically significant in bilingual students, in comparison with monolingual counterparts. This might be a good news since academic achievement is always a major concern for most parents.

Bilingualism and Communicative Sensitivity
In 1977, Ben-Zeev conducted a research testing children's classification and reclassification ability. He found that bilinguals were more responsive to 'hints' than monolinguals. This result directly leads to research in children's social skill, with communicative sensitivity as its representative. Two research findings will illustrate here. In Genesee, Tucker & Lambert's (1975) research, they found that bilingual children may be better at 'experiencing (others') communicational difficulties, perceiving their needs, and consequently to respond appropriately to these needs' (1013). Bain (1975) tested bilingual and monolingual children's sensitivity to emotional expressions. He found that bilinguals are significantly better at locating the appropriate feeling than monolinguals. But there are also some researchers speculated on the sensitivity hypothesis. Skutnabb-Kangas (1981) argues that sensitivity to non-verbal communication is related to overall social sensitivity, and explained by it (see Baker, 1988:35). More experiments are needed to determine whether bilingual children are more sensitive in communication and to what extent this sensitivity can be attributed to bilingualism. But such finding is important and meaningful since ‘it connects cognition with interpersonal relationships’ (Baker, 2001:125). Social skills are also major concerns of most parents in this globalization era. 

Conclusion
Those parents who want to find an absolute and straightforward answer for 'is it good or bad for children to be bilingual' may feel disappointing after reading the whole article. But as Kenji Hakuta (1986) said, ‘the question of bilingualism and intelligence, of whether they are linked positively or negatively, will evaporate in the face of deeper issues surrounding both bilingualism and intelligence’ (43). Therefore, this article attempts to draw a complete image around bilingualism and intelligence. Many issues are still academically controversial, and we must carefully review existing researching findings before reaching any conclusions. Overall, most recent research tends to support the positive link between bilingualism and intelligence as well as cognitive abilities. However, the growth of any child has its uniqueness. As a parent, it is irresponsible to simply attribute the problem of the child’s development to bilingualism. As Baker said in his book, ‘parents as language gardener can help maximize those (favour) conditions that are open to influence, but parents cannot control the growth of language (2014:27)’. This is not only true for language development but also true for the child's development.
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