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Chapter 2 Thought and Two Languages: The Impact of Bilingualism on Cognitive Development RAFAEL M. DlAZ 



Yale University 



By the end of 1979, approximately 3.6 million children in the United States were judged to be in need of special linguistic assistance to cope with the regular school curriculum (Pifer, 1980); at the time, however, roughly 315,000 children were participating in some kind of bilingual education program. Despite the fact that federal spending on bilingual education is comparatively low, and that existing programs reach only a fraction of eligible children, bilingual education is presently under considerable attack. Indeed, "few other educational experiments in recent years have managed to arouse such passionate debate-so much so, in fact, that the future of this promising educational tool is uncertain" (Pifer, 1980, p. 4). The attack against bilingual education can be explained mostly in terms of political, cultural, and socioeconomic variables (see Fishman, 1977). A discussion of such variables is well beyond the scope of this paper. Nevertheless, for our purposes it should be noted that psychological and educational research on the effectiveness of bilingual education often has provided the attackers with sophisticated weapons. For example, an influential study of bilingual education projects sponsored by the Office of Education in 1976 (American Institute for Research, 1977) showed that many existing programs were not providing academic gains for students and, in some cases, were allowing students to fall behind. Although the study has been criticized severely for basic methodological flaws, it has contributed significantly to a negative mood against bilingual education efforts in the nation (Blanco, 1977). Tucker and D'Anglejan (1971) outlined four commonly held beliefs regarding the effects of bilingual education: This work was supported by Grant DAR-8010860 from the National Science Foundation to Professor Kenji Hakuta and a predoctoral Minority Fellowship from the American Psychological Association to the author. Editorial consultant for this chapter was Kenji Hakuta.
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(1) Children who are instructed bilingually from an early age will suffer cognitive or intellectual retardation in comparison with their monolingually instructed counterparts. (2) They will not achieve the same level of content mastery as their monolingually instructed counterparts. (3) They will not achieve acceptable native language or target language skills. (4) T he majority will become anomic individuals without affiliation to either ethnolinguistic group. (as cited in Cummins & Gulutsan, 1974, p. 259)



Some of these beliefs are just that-beliefs. Others are based on studies that were poorly designed and that failed to control for relevant confounding variables such as children's actual knowledge of their two languages or bilingual-monolingual group differences in socioeconomic status. At present, almost everyone in the field agrees that research on the effects of bilingual education in this country is relatively scarce and, at best, inconclusive (Paulston, 1977). Nevertheless, studies of doubtful validity and ill-founded conclusions are much too often used by legislators and politicians to decide the future of social and educational programs for children. In the near future, the Bilingual Education Act will come up for reauthorization, and once again research findings will be used (and misused) to attack or support decisions regarding the future of bilingual education. There is an urgent need to carefully review the validity of present research findings, in light of their theoretical assumptions and research methodologies, to enlighten policy decisions with scientific facts. This paper attempts, in part, to respond to this need by reviewing the literature on the effects of bilingualism on children's cognitive development. The review focuses on the psychological literature relating bilingualism and second-language learning to children's cognitive performance rather than on formal educational evaluations of existing bilingual education programs. Special attention is given to research showing the cognitive advantages of becoming bilingual, bringing to surface the underlying theoretical models relating children's bilingualism to positive cognitive gains. After all, the rationale for bilingual education rests heavily on the belief that true bilingualism, rather than "semilingualism" or the gradual loss of the first language, is advantageous to children's learning and cognitive development. It is my hope that this review will not only stimulate further and more rigorous research in the area, but also serve as a guide and inspiration to educational policymakers. BILINGUALISM AND INTELLIGENCE: EARLY STUDIES



Systematic studies on the relationship between bilingualism and intelligence began in the early 1920s, parallel to the flourishing of psychometric tests of intelligence. Because the measurement of intellectual potential was, and still is, heavily dependent on verbal abilities,
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psychologists and educators were concerned about the validity of such tests for bilingual children. The main concern was that bilingual children would suffer from some kind of language handicap, and this, in turn, would be an obstacle to a fair assessment of their intellectual abilities and potential. The overwhelming majority of studies prior to 1962 found, indeed, strong evidence for the so-called "language handicap" in bilingual children (see reviews by Arsenian, 1937; Darcy, 1953, 1963; Macnamara, 1966). When compared to monolinguals, bilingual children appeared inferior on a wide range of linguistic abilities. Among other things, bilinguals were shown to have a poorer vocabulary (Barke & Perry-Williams, 1938; Grabo, 1931; Saer, 1923), deficient articulation (Carrow, 1957), lower standards in written composition, and more grammatical errors (Harris, 1948; Saer, 1923). Interestingly enough, evidence of a language handicap in bilingual children did not lead to a questioning of the validity of psychometric tests of intelligence for this population. Rather, the consistent findings about bilinguals' deficient linguistic performance quickly led to statements about the negative effects of bilingualism on children's intelligence. For a long time, children's bilingualism was considered as some kind of social plague (Epstein, 1905), "a hardship devoid of apparent advantage" (Yoshioka, 1929, p. 476). The language handicap of bilinguals was interpreted as a Iinguistic confusion that deeply affected children's intellectual development and academic performance up to the college years (Saer, 1923). Beliefs about the negative effects of early bilingualism were further confirmed when several studies showed that bilinguals also performed significantly lower than monolinguals on tests of nonverbal abilities, such as tests of dextrality (Saer, 1931) and mathematical competence (Carrow, 1957; Manuel, 1935). Most early studies in this area, however, suffer from a wide range of methodological problems; so much so that at present most investigators in the field regard the findings of early studies as totally unreliable (see Cummins, 1976). Many early studies, for example, failed to control for group differences in socioeconomic status between bilingual and monolingual samples. As early as 1930, McCarthy pointed out that bilingualism in the United States was seriously confounded with low socioeconomic status. She found that more than half the occurrences of bilingualism in school children could be classified as belonging to families from the unskilled labor occupational group. Along the same lines, Fukuda (1925) alerted researchers to the fact that high-scoring, English-speaking subjects were mostly in the occupational and executive classes; he reported a correlation of .53 between the Whittier (socioeconomic) Scale and the Binet IQ for this population. Nevertheless, prior to the early 1960s, most studies investigating the effects of bilingualism on children's intelligence did not account for group differences in socioeconomic status.
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A second major methodological flaw of early studies is that investigators consistently ignored children's actual degree of bilingualism. An extreme example is a study by Brunner (1929) where degree of bilingualism was determined by the foreignness of parents. Brunner divided his bilingual sample into three categories: (1) both parents born in this country, (2) one parent born here and the other abroad, and (3) both parents born abroad. The classification was simply assumed to represent children's varied degree of bilingualism. In other studies, the sample's bilingualism was assessed through family names or even place of residence (see Darcy, 1953, for a review). As present investigators have stated repeatedly, it is impossible to ascertain if the bilingual subjects of many studies were indeed bilingual or just monolingual of a minority language. A few studies, however, were conducted with controls for socioeconomic variables and attempted more refined measures of subjects' bilingualism. Fritz and Romkin (1934), for example, tested 201 junior high school students in Kansas on the Otis Self-Administering Test of Mental Ability, the New Stanford Achievement Test, and the Sims Socio-Economic Score Card. The sample consisted of two different groups: an "only-English-speaking7' group and a "usually-foreign-speaking" group. As expected, the results showed that the monolingual English-speaking group was at a definite advantage in all achievement and IQ variables, as well as in socioeconomic status. To make the two language groups more comparable, Fritz and Romkin matched 12 children from each group on relevant variables such as sex, age, mental ability, and socioeconomic status. Once again, the results showed that "foreign-speaking" children performed at a lower level than monolinguals on all sections of the achievement test. Although the matched samples were small, and the matching procedure never guarantees that groups are equivalent on all relevant variables, this study shows that the language handicap of bilinguals was evident even when socioeconomic variables were controlled somewhat. The methodological problem remained, however, with the fact that the selection of foreign-speaking subjects does not guarantee that the bilingual sample masters both languages at age-appropriate levels to be considered truly bilingual. Other studies attempted such strict controls that comparisons between bilingual and monolingual samples on cognitive variables became meaningless. Hill (1935) compared Italian children who heard and spoke only Italian at home with Italian children who heard and spoke only English at home. The sample's degree of bilingualism was ascertained by questionnaires and tests of comprehension of spoken Italian and Italian word meaning. The two groups of children were equated on age, sex, educational environment, mental age, and intelligence quotient. As could be reasonably expected, the results showed no reliable differences between the two groups of children in verbal and nonverbal scores.
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Arsenian (1937) argued that Hill's (1935) results are basically meaningless, because matching the groups on an IQ measure that is based on both verbal and nonverbal performance guarantees a lack of difference result in verbal and nonverbal abilities. This study, however, is an excellent example of the dilemma faced by both early and present investigators in the field. To date, it is not clear how to control for group differences between bilingual and monolingual intellectual abilities and at the same time study meaningful group differences in both cognitive and linguistic abilities. One possible solution is to use subjects as their own controls and study cause-effect relationships between degree of bilingualism and cognitive variables using a longitudinal design. Unfortunately, there are very few longitudinal studies that shed light on these cause-effect relationships. LESSONS FROM FOUR DECADES OF RESEARCH



The severe methodological problems of early studies resulted in few clear facts about the effects of bilingualism on children's intelligence and intellectual development. On the other hand, early studies yielded a great deal of wisdom about the complexity of the issues. The first few decades of serious systematic studies in the field have alerted researchers to simplistic theories and methodologies regarding the phenomenon of bilingualism and recognize the variables that mediate its effects on children's cognitive development. As early as 1937, Arsenian argued against a unidimensional construct of bilingualism and argued that variations between different bilingual experiences could make a big difference in the types of effects observed in children's cognitive performance. Specifically, Arsenian proposed that for scientific research purposes, bilingual samples should be defined along the following dimensions: Degree of bilingualism. Bilinguals vary in degree of proficiency in their two languages. Some bilingual children are just beginners in learning the second language, while others have achieved age-appropriate levels of proficiency in both languages. Furthermore, the bilingualism of a given person may vary with time; for example, in some bilingual situations increased competence and mastery of a second language gradually replaces the use and abilities of the first language. The effects of such variations within bilinguals should be the object of scientific investigation rather than simply ignored. Degree of difference between the two languages. Two languages from different language families vary along more dimensions than two languages within the same language family. Spanish, for example, is closer to other Indo-European languages such as Italian, French, and Rumanian than it is to English or Japanese. It is clear that more cognitive effort is required from a Spanish child to learn the morphology, grammar, and phonetics of English than for the same child to learn Italian. Furthermore, the degree of
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difference between two languages might represent deeper cultural differences that the child must assimilate and accommodate to achieve proper mastery of the language. In Arsenian's (1937) words: The degree of difference between the two languages of a bilinguist is important from the point of view not only of the learning mechanism, but also of the thinking process; because the difference between two languages usually denotes a difference in the culture and civilization of the two peoples using them, and hence denotes also a difference in the connotation of words which will influence the direction and the content of thought in the two languages. (p. 20)



It should not be surprising, therefore, that the degree of difference between two languages might mediate the effects of a bilingual experience on children's cognitive development. The effects of this variable must be considered carefully when attempting to generalize from one bilingual experience to another. A g e when learning a second language. Although it is not clear what age is best (or worst) to learn a second language, most likely the experience of becoming bilingual will have different cognitive effects, depending on the learner's age. For example, the experience of infants exposed to two languages simultaneously (Leopold, 1949a, 1949b) seems to be qualitatively different from the experience of a monolingual 6- or 7-year-old who is faced with the task of learning a second language to understand the school curriculum. The question regarding the best age to learn a second language is, indeed, an unresolved issue in current research. By the same token, it is not clear if the age of the second-language learner is an important variable mediating the possible positive or negative effects of bilingualism. Those who argue in favor of a critical period hypothesis in language acquisition, and the relative ease of acquiring a language during this period, tend to postulate different cognitive effects of second-language learning depending on whether the learner is within or beyond this critical period (see Lenneberg, 1967; Penfield & Roberts, 1959). Others argue that the introduction of a second language at an early age, when the child has not yet achieved a certain degree of competence in his first language, might be detrimental to the child's cognitive development, while positive cognitive gains should be expected from bilingualism if the second language is introduced after the child has achieved a certain threshold level of competence in his first language (Cummins, 1976). It is important to note that certain dependent variables in studies of bilingualism and cognition might be particularly sensitive to age effects. For example, several studies have shown that a bilingual's vocabulary in both the first and second language is smaller than the vocabulary of monolinguals (Grabo, 1931; Saer, 1923; Sanchez, 1934). However, on the basis of the data from several other studies, Arsenian (1937) showed that this apparent deficit is closely related to a given age group of bilinguals, and therefore is a
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temporary effect of second-language learning at a young age. The same effects simply are not found in older bilinguals (Murdoch, Maddow, & Berg, 1928). Method of learning the second language. Arsenian (1937) insisted that researchers should be attentive to whether the bilingual child had learned the two languages simultaneously or whether the second language had followed the first. Relevant to this dimension is the distinction between acquiring and learning a second language. Briefly stated, second-language acquisition refers to the process of acquiring a second language in a natural environment, outside of formal instruction; second-language learning refers to the process of formal language education where one aspect of the grammar is introduced at a time, and systematic feedback with error correction is provided (McLaughlin, 1978). There are few empirical findings regarding the cognitive effects of acquiring versus learning a second language. Probably, in most situations, bilinguals both acquire and learn different aspects of the second language. However, there is some scattered evidence that certain features of language acquisition might ease the process of formal second-language learning. In one of the earliest studies in the area, Saer (1923) tested approximately 1,400 children from ages 7 to 12 in five rural and two urban districts in Wales. Saer obtained the following results on the Stanford-Binet scale:



Monolingual Bilingual



Urban 99 100



Rural 96 86



According to Saer's data, differences in the performance of bilingual and monolingual children seem to exist only in the rural sections. Saer explained his findings in the following way: For the rural Welsh-speaking children, Welsh is the language of home, play, and Church and, therefore, a language with strong affective connotations. When these children are exposed to a second language at school, a conflict is raised between the child's "self-regarding sentiment or positive self-feeling" and his "negative self-feeling or his instinct for submission'' (p. 37). On the other hand, for the Welsh-speaking child in the urban areas this conflict is played down by the fact that they come in contact and play with English-speaking children at an early age, before a formal learning contact with the second language at school. Although there is no evidence to support Saer's psychodynamic assertions, his data do indeed suggest that opportunities to acquire a second language might mediate the effects of second-language learning on cognitive development. More recent studies show that children who begin bilingual education programs with a fair amount of knowledge of the second language perform significantly better on several cognitive measures than children
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with little or no previous experience in the second language (Diaz & Hakuta, Note 1). Attitudes toward the second language. Bilingual experiences vary significantly in terms of the social, political, and religious sentiments connected with the first and second languages. As Saer's (1923) conclusions suggested, having to learn a second language might threaten a person's self-esteem when the second language is identified in any way with a colonizing or assimilating force. In such situations, a negative attitude toward the second language might play a crucial role in determining children's linguistic and academic performance. Arsenian believed, therefore, that when defining a given bilingual situation, researchers must include a detailed description of the national, religious, and political significance of the second language for the bilingual sample involved (see also Fishman, 1977). Although Arsenian (1937) at an early stage outlined the five dimensions mentioned above, the majority of studies in the field prior to 1962 lacked adequate assessments of the sample's actual degree of bilingualism or proficiency in both languages. Also, as a rule, bilinguals were treated as a homogeneous group with no adequate consideration of the variability in second-language learning or acquisition histories. Furthermore, results from studies of specific bilingual situations were grossly generalized as effects of the universal aspects of bilingualism. Toward the end of the 1950s, research on the effects of bilingualism showed consistent findings. Monolinguals performed significantly higher than bilinguals on measures of verbal intelligence. Some studies showed that monolinguals were also at an advantage on measures of nonverbal ability, but group differences on this variable were not consistent across studies. On one hand, the findings suggested that at certain stages of second-language learning, bilinguals suffered from a "language handicap." On the other hand, it was not clear if this linguistic disadvantage in bilinguals was a true intellectual deficit of a permanent nature, or just a temporary manifestation of the struggle to cope with two different language systems at a relatively young age. Further research to clarify these issues seemed extremely important on two counts. First, the question was obviously and directly relevant to educational policy in several countries. Second, the negative findings contradicted linguists' case studies and theoretical statements regarding the effects of early bilingualism. The best-known linguistic study of a child's simultaneous acquisition of two languages is Leopold's monumental investigation of his daughter Hildegard (Leopold, 1939,1947,1949a,1949b). Hildegard lived most of the time in an English-speaking environment, but her father spoke to her in German and her mother in English. As was the case in similar earlier studies
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(see e.g., Pavlovitch, 1920; Ronjat, 1913), Leopold's study found little interference between Hildegard's two languages, and no evidence at all of any serious linguistic retardation in either language. Hildegard shifted languages with relative ease and developed strategies to use new words appropriately in the context of their respective languages. Leopold (1949b) noted in his last volume that by age 3 both his daughters had an awareness of dealing with two separate languages, and from then on both languages seemed to develop adequately as two independent systems. Furthermore, Leopold regarded his daughters' bilingualism as a genuine asset to their mental development. H e felt that bilingual children must learn very early to separate the sound of the word from its referent, and this, in turn, forced the child to focus on essentials, on "content instead of form" (p. 188). Leopold's conclusion implies that bilingualism accelerates the development of abstract thinking by freeing the child's thought from the concreteness and "tyranny" of words. Similar claims can be found in the work of Evans (1953) and Vygotsky (1962). Nevertheless, because the majority of studies before 1962 showed that bilinguals performed lower than monolinguals on linguistic, cognitive, and academic variables, the first four decades of psychological research on the effects of bilingualism were loaded with the notion that bilingualism was detrimental to children's intelligence and cognitive development. In the early 1960s, however, new experimental procedures and more controlled sample selection procedures led to very different conclusions. Peal and Lambert's study in 1962 marked the turning point. BILINGUALISM AND PSEUDOBILINGUALISM: PEAL AND 



LAMBERT (1 962) 



Aware of the potential advantages of bilingualism for children's cognitive development, Peal and Lambert (1962) attributed the negative findings of early studies to the failure of researchers to differentiate "pseudo-bilinguals" from truly bilingual children. "The pseudo-bilingual knows one language much better than the other, and does not use his second language in communication. The true bilingual masters both at an early age and has facility with both as means of communication" (p. 6). Guided by O'Doherty's (1958) writings, Peal and Lambert believed that while pseudobilingualism might be a serious problem that could result in intellectual retardation, genuine bilingualism may be a real asset to children's intellectual development. Because early studies had been lax in their definition of bilingualism and in the assessment of their sample's degree of bilingualism, negative findings could be attributed to a situation of pseudobilingualism. To test their hypotheses, Peal and Lambert (1962) administered several measures of degree of bilingualism to 364 10-year-old children in Canada.



32



Review of Research in Education, 10



Three tests were used to determine whether children were "balanced" bilinguals, that is, equally skilled in French and English, or whether they were monolingual. Children's self-ratings of their ability in the second language were taken into account also. The final sample was composed of 164 subjects: 75 monolinguals and 89 (genuine or balanced) bilinguals. Children in the sample were administered a modified version of the Lavoie-Laurendau (1960) Group Test of General Intelligence, the Raven's Coloured Progressive Matrices, and a French version of selected subtests of the Thurstone and Thurstone (1954) Primary Mental Abilities Test. In addition, several measures of attitudes toward English Canadians, French Canadians, and the self were administered to the subjects. Contrary to the findings of earlier studies, the results of the Peal and Lambert study showed that bilinguals performed significantly better than monolinguals in most of the cognitive tests and subtests, even when group differences in sex, age, and socioeconomic status were appropriately controlled. Bilingual children performed significantly higher than monolinguals on tests of both verbal and nonverbal abilities; the bilinguals' superiority in nonverbal tests was more clearly evident in those subtests that required mental manipulation and reorganization of visual stimuli, rather than mere perceptual abilities. A factor analysis of test scores indicated that bilinguals were superior to monolinguals in concept formation and in tasks that required a certain mental or symbolic flexibility (the notion of cognitive flexibility will be discussed in detail in a later section). Overall, bilinguals were found to have a more diversified pattern of abilities than their monolingual peers. Peal and Lambert's (1962) findings must be considered, however, with a certain degree of caution. First, as Macnamara (1964,1966) pointed out, the process of subject selection might have introduced a bias in favor of the bilingual sample. Peal and Lambert's bilingual sample included only children who scored above a certain determined level in the English Peabody Picture Vocabulary Test, a test commonly used to measure intelligence in monolinguals. It is possible that in a situation like Canada, the intelligence of French-Canadian children might be reflected in a measure of English (the second language) vocabulary. Second, on the average, the bilingual sample belonged to a higher grade than the monolingual sample; perhaps the superiority observed in bilinguals was the result of their having longer exposure to formal education. And third, the frequency distribution of the Raven's test scores was very different for both groups of children; it was negatively skewed for bilinguals, while the opposite was true for monolinguals. In short, the cognitive advantages observed in Peal and Lambert's balanced bilingual sample could have been inflated by several artifacts in their subject selection procedures. As Peal and Lambert admitted,
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A partial explanation of this [the results] may lie in our method of choosing the bilingual sample. Those suffering from a language handicap may unintentionally have been eliminated. W e attempted to select bilinguals who were balanced, that is, equally fluent in both languages. However, when the balance measures did not give a clear indication of whether o r not a given child was bilingual, more weight was attached to his score o n the English vocabulary test. Thus some bilinguals who might be balanced. but whose vocabulary in English and French might be small. would be omitted from our sample. The less intelligent bilinguals, those who have not acquired as large an English vocabulary, would not be considered bilingual enough for our study. (p. 15)



Nevertheless, Peal and Lambert's (1962) empirical distinction between bilinguals and pseudobilinguals made a significant (and much needed) methodological contribution to the field. Their distinction has forced recent investigators to select their bilingual samples with greater care and to measure the sample's actual knowledge of the two languages. Peal and Lambert's study also alerted researchers to the possible positive and negative effects of bilingualism depending on the bilingual situation involved. Recently, more attention has been given to descriptions of different types of bilingual experiences that might have different effects on children's cognitive development (see Cummins, 1976). One such situation results in "semilingualism." Semilinguals are children whose second language gradually replaces the native tongue. Therefore, at a given point, these children are neither fluent speakers of the first language nor have mastered the second language with age-appropriate ability. Along these lines, Macnamara (1966) noted that in certain Irish-English bilingual situations in Ireland, competence in the second language was attained at the expense of competence in the first language. Macnamara named this process the "balance effect," which must be carefully distinguished from those situations where children move toward balanced bilingualism, that is, age-appropriate abilities in both languages. Recent studies in Scandinavia (e.g., Hansegard, 1968; Skuttnabb-Kangas, Note 2) have shown that semilingualism has negative emotional, cognitive, linguistic, and scholastic consequences (see Paulston, 1975, for a review of Scandinavian research on semilingualism) . When trying to understand the situation of minority bilingual children in the United States, one must look carefully for signs of semilingualism or the balance effect. The main reason is that semilingualism is usually associated with the bilingualism of the poor economic classes. Sociolinguists have often made a sharp distinction between the bilingualism of upper- and lower-class children in terms of "elitist" versus "folk" bilingualism (Fishman, 1967; Paulston, 1975). As a rule, elitist bilingualism is a matter of choice for the educated classes and has not presented any educational problems. On the other hand, folk bilingualism is "the result of ethnic groups in contact and competition within a single state" (Cummins, 1976, p. 19). Folk bilingualism
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also is associated with several sociocultural factors, such as negative attitudes and actual discrimination against the use of a minority language, which probably prevent the adequate development of genuine or balanced bilingualism. COGNITIVE ADVANTAGES OF BALANCED BILINGUALS



Although the Peal and Lambert (1962) study had some serious methodological difficulties, it must be pointed out that their findings regarding the positive effects of balanced bilingualism have been replicated in more recent studies that have carefully assessed the sample's actual knowledge of the two languages. Indeed, when compared to monolinguals, balanced bilingual children show a wide range of advantages in different cognitive tasks. These studies will be carefully reviewed here. Cognitive Flexibility



Several studies have concluded that bilinguals are more cognitively "flexible" than monolinguals; the construct "cognitive flexibility," however, has never been adequately defined. The notion of flexibility has been loosely used and abused to account for bilinguals' superior performance on a wide range of cognitive tasks. For example, the term was used by Peal and Lambert (1962) to describe bilinguals' performance on tests of general reasoning; by Ben-Zeev (1976, 1977a) to describe bilinguals' improved attention to structure and detail; by Balkan (1970) to describe performance on perceptual and "set changing" tasks; and by Landry (1974) to describe divergent thinking skills measured by tests of creativity. (See Cummins, 1976, for a discussion of the conceptual confusion underlying the term cognitive flexibility.) Nevertheless, this poorly defined construct is now widely used, and many students and researchers in the field argue that bilinguals are, indeed, more cognitively flexible than monolinguals. It is important, therefore, to trace the history of the term's usage, as well as to clarify the nature of the tasks where bilingual children seem to perform more "flexibly" than monolinguals. In the literature on bilingualism and cognitive development, the term cognitive flexibility was used first by Peal and Lambert (1962) to describe bilinguals' performance on measures of general intelligence. Specifically, the term was used to explain a puzzling finding, namely, that bilinguals performed significantly better than monolinguals on several nonverbal tests of intelligence. On the basis of earlier linguistic studies, the superior performance of balanced bilinguals on verbal tests could be explained rather easily by the linguistic advantages of knowing two different languages, such as the early separation between sound and meaning. However, a similar explanation was not available for the effects of bilingualism on nonverbal
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abilities. Bilinguals' need to switch languages and a resulting mental flexibility proved to be a logical and attractive explanation. Because bilinguals outranked monolinguals on both verbal and nonverbal tests, an alternative explanation would have been to simply admit the (nonintuitive) conclusion that bilinguals in the study were more intelligent than the monolinguals. Such an explanation, however, would have cast further doubts on Peal and Lambert's sample selection procedures. After submitting their data to a factor analysis, Peal and Lambert (1962) noted that the nonverbal advantages of balanced bilinguals appeared more clearly on tests requiring some manipulation and reorganization of symbols, rather than on tasks requiring perceptual or spatial abilities. Previous analyses of nonverbal tests of ability (Ahmed, 1954; Anastasi, 1961) suggested that spatial visualization and mental manipulation of visual symbols are independent abilities. Moreover, Ahmed (1954) described this second ability "as if it consisted of mental flexibility which is involved in the process of mentally reorganizing the elements of a problem situation" (as cited in Peal & Lambert, 1962, p. 14; italics added by Peal & Lambert). Peal and Lambert went a step further and cleverly explained the newly discovered flexibility of bilinguals in terms of their habitual language switching: The second hypothesis is that bilinguals may have developed more flexibility in thinking. Compound bilinguals typically acquire experience in switching from one language to another, possibly trying to solve a problem while thinking in one language, and then, when blocked. switching to the other. This habit, if it were developed, could help them in their performance o n tests requiring symbolic reorganization since they demand a readiness to drop one hypothesis or concept and try another. (p. 14)



Implied in Peal and Lambert's explanation is the assumption that bilingual children would perform verbally the mental manipulation of visual symbols required by nonverbal tests like the Raven's Progressive Matrices. More specifically, their hypothesis involves three basic (and untested) assumptions: (1) that bilingual children are thinking verbally while performing these nonverbal tasks, (2) that bilinguals switch from one language to the other while performing these tasks, and (3) that bilinguals' habit of switching languages while performing these tasks stimulates the ability to more readily discard doubtful hypotheses and formulate new ones to find a correct solution to the problem involved. In support of their explanatory hypothesis, Peal and Lambert cite the case of a Gaelic-speaking boy of 11 (originally cited in Morrison, 1958), who had just taken the Raven's Progressive Matrices test. According to Morrison, when the boy was asked whether he had done his thinking in Gaelic or in
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English, the boy replied, "Please Sir, I tried it in the English first, then I tried in the Gaelic to see would it be easier; but it wasn't so I went back to the English" (p. 280). Recent research on the Raven's Progressive Matrices suggests that the matrices can be solved by performing either verbal or nonverbal operations on the elements involved (see Hunt, 1974). However, research on children's performance on the Raven's Matrices (Kirby & Das, 1978) suggests that, most likely, children rely on visual-spatial strategies when solving the matrices. Kirby and Das found that even the items that are more prone to verbal processing, such as terms requiring some kind of analogical reasoning, are highly correlated with tests of pure spatial abilities in fourth-grade monolinguals. Although Peal and Lambert's (1962) assumptions are fascinating and suggestive hypotheses in themselves, it is clear that they cannot be taken at face value. This writer is currently investigating bilinguals' use of verbal and spatial strategies when solving problems like those encountered in the Raven test. It is possible that, because of their unique linguistic experience, bilingual children prefer to process information and to solve nonverbal tasks verbally; in fact, some preliminary data analyses suggest that this might be the case. Hopefully, this kind of research will shed some light on bilinguals' superior performance in nonverbal tests. Nevertheless, it is too early to tell whether bilingual and monolingual children do indeed differ in their information-processing strategies. Peal and Lambert's conclusions regarding bilinguals' flexibility, therefore, must be taken with great caution. One of the most frequently cited studies of bilinguals' cognitive flexibility is a study conducted by Balkan in Switzerland. Balkan (1970) administered several tests of nonverbal abilities that purportedly measured cognitive flexibility. The bilingual group, as expected, performed significantly higher than the control monolingual group in two of these measures. One task, Figures Cachees, similar to the familiar Embedded Figures Test, involved the ability to reorganize a perceptual situation. The other task, Histoires, involved sensitivity to the different meanings of a word. Interestingly, the positive effects of bilingualism on these measures were much stronger for children who had become bilingual before the age of 4. The differences between monolinguals and children who had become bilingual at a later age were in favor of the latter but did not reach statistical significance. Balkan's study implies, as earlier linguistic studies had suggested, that bilingualism might have the most beneficial cognitive effects for those children who learn their two languages simultaneously. However, to consider bilinguals' superior performance on these very different cognitive tasks a sign of their cognitive flexibility might be stretching things too far. On one hand, because balanced bilinguals have two different words for most referents, it is not surprising that they show a greater sensitivity than
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monolinguals to the possible different meanings of a single word, as shown in the Histoires task. On the other hand, Balkan's study offers no clue as to how or why bilingualism should contribute to a greater ability to reorganize and reconstruct perceptual arrays, as shown in the Figures Cachees task. As Peal and Lambert's (1962) conclusions suggest, the clue might be in bilinguals' tendency to use verbal mediation when performing these visual-spatial tasks. Ben-Zeev's (1977b) study with Hebrew-English bilingual children provides further evidence of bilinguals' so-called cognitive flexibility. When compared to monolinguals, the bilingual children in this study showed a marked superiority in symbol substitution and verbal transformation tasks. The symbol substitution task involved children's ability to substitute words in a sentence according to the experimenter's instructions. In a typical instance, children were asked to substitute the word "I" with the word "spaghetti." Children were given correct scores when they were able to say sentences like "Spaghetti a m cold," rather than "Spaghetti is cold," or a similar sentence that, although grammatically correct, violated the rules of the game. The verbal transformation task involved the detection of changes in a spoken stimulus that is repeated continuously by a tape loop. Warren and Warren (1966) reported that when a spoken stimulus is presented in such a way, subjects older than 6 years report hearing frequent changes in what the taped voice says. The authors attributed this illusion to the development of a reorganization mechanism that aids the perception of ongoing speech. The bilingual children in Ben-Zeev's study also outperformed the monolingual group on certain aspects of a matrix transposition task; bilingua!~were better at isolating and specifying the underlying dimensions of the matrix. No group differences were found, however, on the rearrangement of figures in the matrix. The two comparison groups also performed similarly on the Raven's Progressive Matrices. It should be noted that the bilinguals in Ben-Zeev's study showed cognitive advantages only in measures that were directly related to linguistic ability and on the verbal aspects of the matrix transformation task. Ben-Zeev (1977b) noted that throughout the study bilingual children seemed to approach the cognitive tasks in a truly analytic way. They also seemed more attentive to both the structure and details of the tasks administered, as well as more sensitive to feedback from the tasks and the experimenter. Ben-Zeev explained these improved abilities in terms of bilinguals' confrontation with their two languages. She argued that to avoid linguistic interference, bilinguals must develop a keen awareness of the structural similarities and differences between their two languages as well as a special sensitivity to linguistic feedback from the environment. Supposedly, this more developed analytic strategy toward linguistic
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structures is transferred to other structures and patterns associated with different cognitive tasks. Ben-Zeev summarized her results as follows: Two strategies characterized the thinking patterns of the bilinguals in relation to verbal material: readiness to impute structure and readiness to reorganize. The patterns they seek are primarily linguistic, but this process also operates with visual patterns, as in their aptness at isolating the dimensions of a matrix. With visual material the spatial reorganizational skill did not appear, however. (p. 1017)



In conclusion, the nature or meaning of cognitive flexibility is far from being understood; the studies just reviewed, however, suggest that the flexibility noted in bilinguals could stem from language-related abilities such as a precocious use of verbal mediation in solving nonverbal tasks or an early awareness of the conventionality and structural properties of language. The next section will review in greater detail the linguistic and metalinguistic abilities that have been related empirically to the bilingual experience.



Linguistic and Metalinguistic Abilities



As mentioned earlier, linguists' case studies (Leopold, 1961; Ronjat, 1913) concluded that early bilingualism was advantageous to children's cognitive and linguistic development. In particular, Leopold suggested that bilingualism promoted an early separation of the word sound from the word meaning, "a noticeable looseness of the link between the phonetic word and its meaning" (1961, p. 358). Furthermore, Leopold postulated a fascinating connection between the semantic and cognitive development of bilingual children; namely, the separation of sound and meaning leads to an early awareness of the conventionality of words and the arbitrariness of language. This awareness could promote, in turn, more abstract levels of thinking. Vygotsky (193511975) saw the cognitive advantages of bilingualism along the same lines; in his own words, bilingualism frees the mind "from the prison of concrete language and phenomena" (as cited'in Cummins, 1976, p. 34). Leopold's observations were tested empirically by Ianco-Worrall (1972) in a remarkably well-designed and controlled study of English-Afrikaans bilingual children in South Africa. The bilingual sample consisted of nursery school children who had been raised in a one-person, one language environment, similar to the situation of Leopold's daughter Hildegard. The sample's degree of bilingualism was determined by several measures, including detailed interviews with parents and teachers as well as a direct test of the children's vocabulary in both languages. Two comparable monolingual samples, one English and one Afrikaans, were included in the study.
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In a first experiment, children were administered a semantic-phonetic preferences test. The test consisted of eight sets of three words. A typical set was the words cap, can, and hat. Children were asked questions such as: Which word is more like cap, can or hat? Choosing the word can or hat was an indication of the child's phonetic or semantic preference in analyzing word similarities. The capacity to compare words on the basis of a semantic dimension is regarded as more advanced developmentally than comparing words along a phonetic dimension. The results of Ianco-Worrall's (1972) experiment showed not only that semantic preferences increased with age, but also that bilinguals outranked monolinguals in choosing words along a semantic rather than a phonetic dimension. As Ianco-Worrall reported, "of the young 4-6 year old bilinguals, 54% consistently chose to interpret similarity between words in terms of the semantic dimension. Of the unilingual groups of the same age, not one Afrikaans speaker and only one English speaker showed similar choice behavior" (p. 1398). Ianco-Worrall concluded that bilingual children who are raised in a one-person, one-language environment reach a stage of semantic development 2 to 3 years earlier than monolingual children. In a second experiment, using Vygotsky's (1962) interviewing techniques, Ianco-Worrall (1972) asked her subjects to explain the names of different things (e.g., why is a dog called dog?). She also asked children whether or not names of things could be arbitrarily interchanged. For the first question, children's responses were assigned to different categories, such as perceptible attributes, functional attributes, social convention, and so forth. The results of this experiment, however, showed no reliable differences between bilingual and monolingual children in the types of explanations offered. For the second question, the differences favored the bilingual children; bilinguals replied that names of objects could in principle be changed, while the opposite was true for monolingual children. As part of the same experiment, Ianco-Worrall played a "game" with her young subjects where the names of objects were actually changed. She then asked questions about the qualities and properties of the newly named objects. For example, "Let us call a dog, cow. Does this cow have horns? Does this cow give milk?" (pp. 1394-1395). The results indicated that there was no difference between bilinguals and monolinguals in their capacity to separate in play the qualities of objects from their names. In the study just described, bilinguals exceeded monolinguals in their capacity to analyze the similarity of words along semantic rather than acoustic dimensions. Also, bilingual children seemed more aware than monolinguals of the conventional nature of words and language. This awareness or flexibility with respect to the use of language was also evident in bilinguals' responses to Ben-Zeev's (1977b) symbol substitution task, mentioned above. In another study (Feldman & Shen, 1971), bilingual
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5-year-olds were better than their monolingual peers at relabeling objects and expressing relations between objects in simple sentences. Further evidence of the positive effects of bilingualism on verbal and linguistic abilities can be found in the work of Casserly and Edwards (Note 3) and in the reports of the St. Lambert experimental bilingual project in Canada (Lambert & Tucker, 1972; Lambert, Tucker, & D'Anglejan, 1973). Casserly and Edwards reported that first- through third-grade children in bilingual programs showed definite advantages on several psycholinguistic measures when compared to children attending regular school programs. By the same token, bilingual children in the St. Lambert project outperformed monolinguals when tested on verbal tests of intelligence. Several investigators have explored the effects of bilingualism on the development of metalinguistic awareness. Metalinguistic awareness refers to the ability to analyze objectively linguistic output, that is, "to look at language rather than through it to the intended meaning" (Cummins, 1978, p. 127). Indeed, as children develop, they become more capable of looking at language as an objective set of rules, an objective tool for communication. Because bilingualism induces an early separation of word and referent, it is possible that bilingual children also develop an early capacity to focus on and analyze the structural properties of language. Vygotsky (193511975, 1962) suggested that because bilinguals could express the same thought in different languages, a bilingual child would tend to "see his language as one particular system among many, to view its phenomena under more general categories, and this leads to an awareness of his linguistic operations" (1962, p. 110). Similarly, Ben-Zeev (1977b) hypothesized that bilinguals develop an analytic strategy toward language to fight interference between their two languages. Lambert and Tucker (1972) noted that children in the St. Lambert bilingual experiment engaged in some sort of "contrastive linguistics" by comparing similarities and differences between their two languages. Cummins (1978) investigated the metalinguistic development of thirdand sixth-grade Irish-English bilinguals. Children in the sample came from homes where both Irish and English were spoken; all children received formal school instruction in Irish. An appropriate monolingual comparison group was selected that was equivalent to the bilingual group on measures of IQ and socioeconomic status. A first task investigated children's awareness of the arbitrariness of language. Similar to the measure used by Ianco-Worrall(1972), children were asked whether names of objects could be interchanged; children were then asked to explain or justify their responses. The results indicated that at both third- and sixth-grade levels bilinguals showed a greater awareness of the arbitrary nature of linguistic reference. In a second task, children were presented with several contradictory and
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tautological sentences about some poker chips that were either in view of the child or hidden. The sentences varied in two additional dimensions: true versus false and empirical versus nonempirical. Nonempirical statements refer to sentences that "are true or false by virtue of their linguistic form rather than deriving their truth value from any extra-linguistic state of affairs" (p. 129). The task was chosen as a measure of metalinguistic awareness because previous research had shown that to correctly evaluate contradictions and tautologies, it is necessary to examine language objectively. Although the results for this measure were not clear-cut in favor of the bilinguals, sixth-grade bilingual children showed a marked superiority in correctly evaluating hidden nonempirical sentences. The monolinguals "analyzed linguistic input less closely, being more content to give the obvious 'can't tell' response to the hidden nonempirical items" (p. 133). In a second experiment with balanced Ukranian-English bilinguals, Cummins (1978) investigated children's metalinguistic awareness using a wide variety of measures including analysis of ambiguous sentences and a class inclusion task. Contrary to previous findings, the bilinguals in this study did not show advantages on the Semantic-Phonetic Preference Test or on the arbitrariness of language task. However, "the results of the Class Inclusion and Ambiguities tasks are consistent with previous findings in that they suggest that bilingualism promotes an analytic orientation to linguistic input" (p. 135). Diaz and Hakuta (Note 1) investigated two different types of metalinguistic awareness; namely, bilingual children's awareness of grammatical errors in their first language and their ability to perceive their two languages as two independent and different language systems. In this study, a group of Spanish-English balanced-bilingual children were compared to a group of Spanish-speaking children who were just beginning to learn English as a second language at school; therefore, the comparison group could be considered relatively monolingual children who were at beginning stages of second-language learning. The two groups of children were equivalent in their Spanish ability, lived in the same neighborhoods, and attended the same kindergarten and first-grade bilingual classes. The metalinguistic awareness tasks consisted of eight ungrammatical Spanish sentences and eight Spanish sentences with one English word in each (e.g., La teacher esta en la clase or El dog es grande); several correct Spanish sentences were intermixed within each set of wrong sentences. For the first set of sentences, children were asked to give a correct or grammatical version of the sentences presented. The results showed no differences between the two groups of children in their ability to detect grammatical errors in their native language. However, balanced bilinguals showed a greater ability to make grammatical corrections and to detect confusions between their two languages. Contrary to popular belief that
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early bilingualism causes confusion and interference between the two languages, the balanced-bilingual children in this study showed an awareness of the independence and proper separate usage of their two languages.



Concept Formation



By far, the most detailed descriptions of concept formation in childhood are those by Jean Piaget. His theory of cognitive development emphasizes the importance of four different factors in the development of intelligence: maturation, experience, social interaction, and equilibration (Flavell, 1963). Although Piaget's theory implies the existence of stages with a universal invariant sequence in development, his interactionist formulations allow for the role of experience and social interaction in the acceleration or retardation of different cognitive abilities. Using a Piagetian theoretical framework, and capitalizing on the fact that bilinguals are exposed to a unique and complex "two worlds of experience," Liedtke and Nelson (1968) investigated differences between bilinguals and monolinguals on a concept formation task. Based on tasks similar to those used by Piaget, Inhelder, & Szeminska (1960), Liedtke and Nelson (1968) constructed a test on concepts of linear measurement. The test measured six different aspects of linear measurement: (a) reconstructing relations of distance, (b) conservation of length, (c) conservation of length with change of position, (d) conservation of length with distortion of shape, (e) measurement of length, and (f) subdividing a straight line. The test was administered to English-French bilingual and English monolingual first-grade children in Canada. The bilingual sample consisted of children who were exposed to the two languages at home; that is, simultaneous learners of the languages. The monolingual subjects came from monolingual homes and had no functional knowledge of a second language. Subjects' IQs, socioeconomic status, as well as a measure of their kindergarten attendance, were carefully controlled. Subtests a to d yielded a measure of children's ability to conserve length, while subtests e and f yielded a measure of children's ability to measure length. O n both measures, bilinguals performed significantly better than their monolingual counterparts. After such strict experimental controls, the results were clearly in favor of the bilingual children; so much so, in fact, that the authors were carried away in their enthusiasm for bilingual education: If bilingualism increases intellectual potential and is beneficial to concept formation [as the study shows], then a second language should be introduced during the early years when experience and environmental factors are most effective in contributing to the development of intelligence. (p. 231)
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In a modest attempt to reconcile Piaget's and Vygotsky's conceptions of thought and language, Bain (1974) examined the effects of bilingualism on "discovery learning" tasks (see Gagne,& Brown, 1961, for a detailed description of such tasks). The paradigm of Bain's study was to discover the rules that lead to solution of linear numerical problems such as,



Children were presented with two sets of items on 2 different days. On the second day of testing, children were told to "use the rules that you learnt last day to help you solve the problems" (p. 123). The task was chosen because it involved the ability to discover a rule and then use the rule to deduce a certain outcome. Also, a second round of testing with similar items demanded transferring the newly derived rules to novel situations. In Piagetian terms, the task involved concept formation abilities such as classification and generalization of rules. Bain's sample consisted of French-English balanced bilinguals and a control group of monolingual English speakers. Besides controlling for group differences in variables such as IQ, socioeconomic status, and school grades, Bain controlled for his sample's developmental level of operations. Over a 1-week period, he administered conservation tasks to both bilingual and monolingual children and selected only subjects whose explanations for conserving mass, weight, and volume placed them at the concrete-operational level of thought. Bain's research question could then be reformulated as follows: Do differences in linguistic experience (bilingual vs. monolingual) affect the cognitive performance of children who are at similar levels of cognitive development? According to Bain, if concrete operational bilingual children perform better than comparable monolinguals on tasks requiring formal operations, then one could conclude that linguistic experiences do indeed affect the development of cognitive structures, and therefore Vygotsky's position would be supported. Before the test was administered, children were asked to proceed as fast as they could, but to complete one item before going to the next. Two measures of response latency were taken: discovery time, the time it took subjects to complete the first set of items; and transfer time, the time it took to complete the second set of items at a later date. Bilinguals completed the first set of items approximately 8 minutes earlier than their monolingual peers (discovery time = 31.25 minutes for bilinguals vs. 39.48 minutes for monolinguals). The difference, however, failed to reach statistical significance ( p = .17). There were no substantial group differences on the transfer time measure. Unfortunately, the results of this experiment are
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difficult to interpret for two reasons. First, the sample was rather small, including only 20 children, 10 subjects in each comparison group. Second, Bain does not report whether children responded to the items correctly. Without this information, a faster discovery time could also mean that bilinguals were more impulsive, that is, faster than their monolingual peers at the expense of accurate performance. Nevertheless, assuming that Bain's (1974) findings are valid, and taken together with Liedtke and Nelson's (1968) results, it seems that balanced bilinguals do enjoy some advantages over monolinguals in concept-formation abilities. In summary, bilinguals demonstrate a greater grasp of linear measurement concepts and a greater facility to discover additive rules in a string of numbers than their monolingual counterparts. More important, the findings from the experiments reviewed in this section give modest support to Vygotsky's contention that language influences the development of new cognitive structures. Divergent Thinking Skills and Creativity



With few exceptions, the majority of studies that have investigated the relationship between bilingualism and creative abilities have used the Torrance Tests of Creative Abilities (Torrance 1966a, 1966b) as their dependent variable. Although different definitions of creativity are available (see, e.g., Rothenberg & Hausman, 1976), it is no surprise that researchers interested in the effects of bilingualism chose Torrance's formulations as their conceptual framework. For Torrance, creativity is closely identified with divergent productions and transformations with the ability to take different perspectives and different approaches to a given problem. Moreover, Torrance strongly believes that creativity can be trained and that it is, therefore, vulnerable to the influence of cultural factors. In fact, so close were his ideas of creativity to the abilities affected by bilingualism, that Torrance himself conducted a large-scale study comparing the creative functioning of bilingual and monolingual children in Singapore (Torrance, Wu, Gowan, & Aliotti, 1970) Influenced by Guilford's "Structure of the Intellect" model and his concern regarding the measurement of thinking abilities involved in creativity (Guilford, 1967), Torrance developed tests that measured fluency, flexibility, originality, and elaboration, involving both verbal and visual stimuli. Although a detailed description of these abilities is beyond our purposes here, a brief outline of Torrance's tests is called for to better understand and interpret the results of the studies to be reviewed. Figural Form A of the test consists of three 10-minute tasks: Picture Construction, Picture Completion, and Repeated Figures (Parallel Lines). The "ideational'' form of the test involves verbal stimuli and ideas rather than figures.
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Figural flexibility, for example, would be a measure of the different patterns that a child can create using the same set of lines. Fluency (figural or ideational) refers to the number of associations to a given stimulus expressed in a given amount of time. Usually, six measures can be derived from children's performance on these tests: verbal fluency, flexibility, and originality, as well as figural fluency, flexibility, and originality. A measure of elaboration can also be derived from these tests. However, the criteria for scoring elaboration are not too clear, and investigators shy away from such measure. Postulating both possible positive and negative effects of bilingualism on creative functioning, Torrance et al. (1970) tested 1,063 third- to fifth-grade bilingual and monolingual children in Singapore. The bilingual sample included Chinese-English and Malayan-English speaking children. Torrance and his coworkers hypothesized, on one hand, that bilingualism could have negative effects on fluency and flexibility skills. They believed that bilingualism fostered a competition of associations: that is, older associations could compete with the assimilation of new associations, a kind of "negative transfer" between the two languages. In their words, When a child reared during his early years in a particular culture learns to speak the language common with that culture, and then enters a school where instruction is in a different language and the practices and ways of thinking of a different culture predominate. one has a good example of this negative transfer. (p. 72)



On the other hand, Torrance et al. expected a positive correlation between bilingualism and originality. They argued that the competition between the two languages, between old and new association, should facilitate originality, especially if originality was assessed independently of fluency. As expected, the results of the study showed that monolinguals surpassed bilinguals on both measures of fluency and flexibility. In addition, as the authors hypothesized, bilinguals scored higher than monolinguals on both originality and elaboration. However, the group differences in originality, though obviously in favor of the bilinguals, failed to reach statistical significance. The results of the study just described must be evaluated with a great deal of caution. First, there were no measures of relevant variables such as IQ, socioeconomic status, or children's actual knowledge of the two languages to insure that the two groups differed only in the bilingual versus monolingual dimension. Second, the authors do not specify what criteria they used to include children in the bilingual sample. It should be noted that the bilingual children in this study attended Malaysian-, Chinese-, or English-speaking schools. The children were not attending bilingual education programs where both languages are maintained and equally developed. It is most likely that the sample consisted of semili~~gual rather
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than bilingual children; that is, children whose native language was being gradually replaced by exposure and formal instruction in a second language. In fact, the situation of linguistic interference and negative transfer that Torrance and his coworkers described is a more accurate description of semilingualism than of genuine bilingualism. And third, one must be a bit skeptical about the construct "creative functioning" when there is so little relationship between subtests that purportedly measure creativity, especially when trends in subtest performance are so distinctly reversed within the same group of children. In a somewhat better controlled study, Landry (1974) examined the creative abilities of children who were learning a foreign language in elementary school. Landry compared children who attended both Foreign Language in the Elementary School (FLES) and regular school programs. To study the effectiveness of the FLES program in promoting creative abilities, Landry eliminated from the sample those children who had a bilingual home background; he tested both first and third graders, monolinguals and second-language learners. As expected, there were no differences between the FLES and non-FLES first graders; Landry explained this finding in terms of first graders' limited exposure to the second language. By the third grade, however, children learning a second language showed significant advantages on all measures of the Torrance test. Stretching the notion of cognitive flexibility a bit too far, Landry concluded that the flexibility produced by learning a second language was conducive to both divergent thinking and originality. Cognitive Style Several investigators have been interested in the influence of bilingualism on children's cognitive style (cf., Duncan & DeAvila, 1979; Ramirez, Castaneda, & Herold, 1974; Ramirez & Price-Williams, 1974). Cognitive style usually refers to "individual variations in modes of perceiving, remembering, and thinking, or as distinctive ways of apprehending, sorting, remembering, transforming and utilizing information" (Kogan, 1971, as cited in Duncan & DeAvila, 1979, p. 21). Involved in the conceptualization of cognitive style is the notion that there is diversity in cognitive performance; diversity, however, is regarded as value-neutral, with no implications of better or worse, bright or dull. Witkin and Goodenough (1977), for example, stress that each pole of the field dependencelindependence cognitive styles has adaptive characteristics. It is not surprising, therefore, that minority researchers have made efforts to understand the effects of bilingualism on cognitive style and have advocated value-neutral formulations of cognitive performance. Among the many possible dimensions of cognitive style, field depen-
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dencelindependence has been the most widely studied. Although measures of field dependencelindependence are usually simple and straightforward, such as subjects' performance on the familiar Embedded Figures Test, there are almost as many definitions of this construct as there are investigators in the field. Field independence, for example, usually refers to a measure of a subject's ability to overcome the effects of a visually distracting background. Nevertheless, field independence has also been conceptualized as a personality characteristic of assertiveness, as a cognitive restructuring competency, and as an intellectual and perceptual segregation of the "me" and "not me" (Witkin & Goodenough, 1977; see also Cazden & Leggett, 1981; Duncan & DeAvila, 1979, for reviews of the pertinent literature). With this warning in mind, let us review the major formulations and empirical findings on the effects of bilingualism on field-dependent and independent cognitive styles. Ramirez (1973) argued that achievement and success in U.S. mainstream education are associated with characteristics of the field-independent person. He further claims that the academic failure of Mexican-American children can be attributed mainly to the predominantly field-dependent cognitive style of these children. Some studies (Buriel, 1975; Sanders, Scholz, & Kagan, 1976) have shown, indeed, that Mexican-American children tend to be more field dependent than their Anglo-American counterparts according to their performance on the Portable Rod and Frame Test. To emphasize the positive cognitive and social aspects of this style, Ramirez and Castaneda (1974) substituted the term "field dependence" with "field sensitivity." In the social sphere, for example, field dependence is associated with more sensitivity to social feedback and a more developed repertoire of interpersonal behaviors. Following the same line of thought, Ramirez and his coworkers suggested that cognitive style varies with the degree of assimilation to the mainstream culture. Furthermore, they suggest that speaking two languages and belonging to two cultures fosters some kind of "bicognitivity"; that is, "in the same way that the bilingual child switches language codes in response to the demand characteristics of the socio-linguistic situation, so the bicognitive child switches cognitive styles as demanded" (Duncan & DeAvila, 1979, p. 25). Although these are fascinating theoretical formulations relating bilingualism to cognitive styles, the empirical evidence is rather weak and not convincing. First, the findings are not consistent across studies; in contrast to studies using the Portable Rod and Frame Test, some studies using the Children's Embedded Figures Test (CEFI') did not find significant differences between bilinguals' and monolinguals' cognitive styles. In fact, when reviewing such studies, Kagan & Buriel(1977) argued that at this time it is meaningless to describe Mexican-American children as more field
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dependent than their Anglo-American peers. Second, most of these studies have not measured children's language proficiency in either English or Spanish, so it is difficult to sort out the influence of linguistic variables from the effects of other cultural and socioeconomic variables on cognitive style differences found so far. To the best of my knowledge, only one study has looked at the relation between bilingualism and field dependenceiindependence, carefully controlling for the sample's actual degree of bilingualism. Using the Language Assessment Scale, Duncan and DeAvila (1979) assessed the relative linguistic proficiency in English and Spanish in four groups of children of Hispanic background in grades one and three. The sample included urban and rural Mexican Americans, Puerto Ricans, and Cuban Americans. Through performance on the Language Assessment Scale, and according to their relative proficiency in English and Spanish, children were classified into five groups ranging from late language learners (poor in both languages) to proficient bilinguals. Of course, the sample included monolinguals of both languages. Field dependencelindependence was assessed through two different measures: the CEFT and the Draw a Person Test (DAP). The results of the study showed that proficient bilingual children outperformed the monolingual children on both the CEFT and the D A P test. Proficient (i.e., balanced) bilingual children showed more advanced skills at perceptual disembedding and produced the most articulate or 'field-independent" drawings. The investigators also found a positive linear relationship between degree of relative language proficiency in English and Spanish and field independence. It should be noted that in this study children who had not yet achieved an adequate balance between their two languages, that is, the partial and limited bilinguals, performed similarly to the monolingual group; there was no evidence of negative cognitive effects as a result of exposure to a second language. The authors concluded that their results support Cummins' (1976) threshold hypothesis, namely, that a certain level of proficiency in both languages must be obtained before bilingualism can show its positive effects on cognitive variables. SUMMARY AND CONCLUSION During the last two decades, many studies have presented evidence showing a positive influence of bilingualism on children's cognitive and linguistic abilities. When compared to monolinguals, balanced bilingual children show definite advantages on measures of metalinguistic abilities, concept formation, field independence, and divergent thinking skills. Although the cognitive advantages of bilingual children have been explained in several ways, the empirical literature gives most support to the "objectification" hypothesis (see Cummins, 1977) that bilingualism accelerates cognitive development by fostering an early awareness of the
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objective and structural properties of language. Indeed, as several studies have shown, bilingual children demonstrate a keen awareness of the arbitrariness of language, as well as an early capacity to focus on linguistic structure and detail. Nevertheless, presently there are not enough data or adequate cause-effect analyses to accept the objectification hypothesis without further doubt. Generally, present-day investigators have been able to master most of the methodological difficulties encountered by early studies in the field. However, to adequately conclude this review, two major gaps in current research should be brought to surface. First, current research fails to look at the effects of bilingualism on nonbalanced bilinguals, that is, on children who have disparate abilities in the two languages. Many children who attend bilingual education programs in this country come to school with little or no knowledge of English. These children are nonbalanced bilinguals for a good number of years, and little is known about the immediate cognitive effects of gradually learning a second language during the early years of schooling. Moreover, it is not clear what percentage of these children will actually attain a reasonable degree of balance between their two languages to insure a positive effect of their bilingual experience. It is important to note that when one looks at balanced bilinguals only, one necessarily excludes children who are limited in their second-language proficiency for historical or environmental reasons; that is, children who recently have been exposed to a second language and are therefore at initial stages of second-language learning. At beginning stages of second-language learning, children must learn not only a new and different vocabulary, but also different syntactic rules and linguistic constraints. It is likely that during initial stages of second-language learning, children must exercise a great deal of cognitive effort to produce grammatically correct utterances. Once basic rules and linguistic constraints are mastered, second-language development proceeds through the less painful process of learning new vocabulary and idioms. Although there are no empirical data to support the above statements, one could logically hypothesize that initial stages of second-language learning will produce the most dramatic, and perhaps negative, cognitive effects on young second-language learners. These effects must be temporary for those children who will develop toward balanced bilingualism; the issue, however, is still an open empirical question. A second gap in current research is that, to the best of my knowledge, there are no information-processing studies of young bilingual children. Because studies in this area have relied mostly on data from psychometric tests, it is not clear what cognitive processes or processing strategies, if any, truly differentiate bilingual from monolingual children. Most psychometric tests of ability really measure a whole array of different cognitive abilities
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and tap a wide variety of different processes. It is almost impossible, with our present knowledge, to develop a process model of how bilingualism affects children's cognitive abilities or accelerates cognitive development. The development (and empirical support) of a detailed model relating bilingualism and cognitive development is still a few years ahead.
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