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Anglophone children in Grades 2 and 5 who attended an intensive French
immersion program were examined for linguistic and metalinguistic ability in
English and French. Measures of linguistic proficiency (vocabulary and
grammatical knowledge) were consistently higher in English and remained so
even after 5 years of immersion education in French. Measures of metalinguistic
ability (letter fluency and ignoring semantic anomalies in sentence judgments) in
French improved significantly over the two grades studied and closed the gap
(letter fluency) or caught up with (sentence judgments) similar performance in
English. This dissociation between developmental trajectories for linguistic and
metalinguistic development is exactly the pattern expected for fully bilingual
children, endorsing immersion education as a route to bilingualism.
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French immersion programs were introduced into Canadian public education in 1965

in St. Lambert, Quebec. The programs were designed to teach Anglophone children

high levels of French proficiency by presenting the academic curriculum entirely in

French, even though these children typically heard no French at home (see Genesee

1981 for different versions of immersion programs). From the beginning, there has

been intense research monitoring the educational outcomes of children in these

programs, particularly in terms of their development of language and literacy skills

(for reviews see Genesee 1984; Safty 1988). The majority of this research has

compared the progress of children in French immersion programs to their counter-

parts in regular English programs for their developing skills in English language and

literacy, largely to reassure parents that English was not being sacrificed by education

in French. Results tended to show initial delays in English skills (e.g., Barik and Swain

1975, 1976b) that disappeared after several years in the program (e.g., Barik and

Swain 1976a, 1978; Kendall et al. 1987; Turnbull, Hart, and Lapkin 2003). There was

less research examining the educational outcomes of French proficiency, but results

showed moderate progress in French language and literacy (Barik and Swain 1978).

One important result was that literacy skills largely (but not completely) transferred

across these two languages, so instruction in French literacy led to developments in
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English literacy (Comeau et al. 1999; Deacon, Wade-Woolley, and Kirby 2007, 2009;

Jared et al. 2011). More recently, the concept of immersion education has been

applied to different contexts using different languages, with comparable results

(Spanish�English immersion: Ballester 2010; Cantonese�Mandarin immersion: Chen

et al. 2008; Cantonese�English immersion: Lo and Murphy 2010).

In the majority of this literature, the question was to determine the degree to

which language and academic skills developed at grade-appropriate levels in the two

languages. An implicit assumption, therefore, was that children in immersion

programs potentially resemble monolingual children developing those skills in

single-language programs, and the research evaluated the outcomes against that

expectation. Since the introduction of these programs much has been learned about

these developments in bilingual children, and it turns out they are not identical to

those of monolingual children being instructed in their only language. For both

formal proficiency in two languages and metalinguistic ability, the development of

bilingual children is different from that of their monolingual peers. Therefore, it is
not known whether children in immersion programs more closely resemble

monolingual children in either the home or school language of immersion students,

or bilingual children learning both languages. Put another way, how bilingual are

children becoming in immersion programs?

Studies of the lexical and grammatical proficiency of bilingual children generally

show that these developments lag behind the levels achieved by monolingual learners

of each language. In a recent analysis of 1738 children between the ages of 3 and 10

years, about half of whom were monolingual English speakers, the bilingual children

obtained a lower standardized score on the Peabody Picture Vocabulary test (PPVT;

Dunn and Dunn 1997) of receptive vocabulary than their monolingual counterparts

(Bialystok et al. 2010). However, an analysis of a subset of those children who were

6 years old (Grade 1) that compared knowledge of home-related words (‘squash,’

‘pitcher’) to school-related words (‘rectangle,’ ‘astronaut’) indicated no difference in

school-based vocabulary, confining group differences to words most likely heard at

home. All these children were being educated in English and had similar experience
with academic vocabulary. Importantly, therefore, bilingual children had no

disadvantage relative to their monolingual classmates in the language of school

instruction.

Similar results have been found for grammatical development. Most studies

investigating developing grammatical knowledge in bilingual children have compared

progress in the two languages as a means of determining their degree of

interdependence (Paradis and Genesee 1996). Most of these studies have shown

that grammatical development proceeds independently in each language and is

largely tied to vocabulary acquisition in that language (Conboy and Thal 2006;

Marchman, Martı́nez-Sussmann, and Dale 2004; Simon-Cereijido and Gutiérrez-

Clellen 2009), but some report interference across languages for specific structures

(Austin 2007). However, studies that have compared the development of grammatical

knowledge in bilingual children to that of monolingual children acquiring one of the

languages have typically shown delays in the bilingual group (Marinis and

Chondrogianni 2010; Müller and Hulk 2001; Paradis 2010). Thus, as is the case

with vocabulary development, grammatical proficiency develops more slowly for
bilingual children than for comparable monolinguals.

A much larger literature has examined metalinguistic development in bilingual

children. Unlike results for developing formal language proficiency, these studies
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have shown enhanced metalinguistic awareness in bilingual children for syntactic

awareness (Galambos and Goldin-Meadow 1990; Galambos and Hakuta 1988;

Ricciardelli 1992), word awareness (Ben-Zeev 1977; Cummins 1978), and, to a lesser

extent, phonological awareness (Campbell and Sais 1995; Yelland, Pollard, and

Mercuri 1993). There are, however, two constraints on these results that limit their

generalizability. The first is that the outcomes depend on the relation between the

child’s two languages. For example, different patterns of emerging phonological

awareness were found for children whose languages were English and Spanish

(Bialystok, Majumder, and Martin 2003) than for children whose languages were

English and Chinese (McBride-Chang et al. 2004). Moreover, most of the bilingual

advantage found for phonological awareness disappeared when alphabetic literacy

was introduced (Bruck and Genesee 1995).

Second, the specific task demands used in assessments of metalinguistic

awareness are important in determining the outcomes. To this end, there is a

distinction between metalinguistic tasks that depend primarily on formal knowledge
of language (representation) and those that depend primarily on attentional

processing to isolate form and meaning individually (control), a distinction described

in detail elsewhere (Bialystok 1993, 2001). For example, a common test of

metalinguistic awareness is to ask children to judge whether a sentence is

grammatically correct or not, and in some cases, to correct the sentence if there is

an error. In some studies, bilingual children outperformed monolingual children in

such demonstrations of explicit knowledge of grammar (Galambos and Goldin-

Meadow 1990), but in other studies, simple judgments of grammaticality showed no

difference between monolingual and bilingual children (Bialystok 1986). A variation

of that task is to include sentences that are grammatically correct but contain an

irrelevant semantic error (i.e., the sentence is silly), requiring children to ignore the

meaning and evaluate the grammar. This judgment does not require much formal

knowledge of grammar because the sentence is intact (representation) but requires

instead a high level of attentional focus to avoid being distracted by the irrelevant

meaning (control). On these problems, bilingual children consistently outperform

monolingual children (Bialystok 1986; Cromdal 1999). Using the same task with
adults, Moreno et al. (2010) showed that this higher performance is related to an

executive function advantage and involved functional brain differences between

monolinguals and bilinguals that were shown through electrophysiology using event-

related potentials. Thus, problems requiring children to make judgments of sentence

grammaticality reveal children’s level of ability for both language proficiency

(grammatical knowledge when there is a syntactic error) and metalinguistic control

(ignoring misleading meaning when the grammar is intact).

Another task used to assess children’s linguistic and metalinguistic ability is

verbal fluency. In a standardized version, this task is a neuropsychological

assessment of the integrity of brain functioning. The task contains two conditions.

The first, called category (or semantic) fluency, requires participants to generate as

many words as possible in 60 seconds that conform to a category, such as ‘animals.’

The task is believed to assess vocabulary size (Delis, Kaplan, and Kramer 2001), and

bilingual participants generally produce fewer words than comparable monolinguals

because of their lower vocabulary in each language (Bialystok, Craik, and Luk 2008).

The second, called letter (or phonological) fluency, requires participants to generate
as many words as possible in 60 seconds that begin with a given letter, such as ‘F.’

This task assesses both vocabulary size and executive control (Delis, Kaplan, and
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Kramer 2001), and bilingual participants typically perform comparably to mono-

linguals because their advantages in executive control compensate for their

disadvantages in vocabulary size (Bialystok, Craik, and Luk 2008). Therefore, the

distinction between the two versions of the task provides a means of distinguishing

between performance typically associated with monolingual and bilingual partici-

pants. Whereas category fluency provides basic evidence for proficiency level, letter

fluency indicates the extent to which bilingualism is involved. Thus, category fluency

is part of linguistic proficiency, and letter fluency is part of metalinguistic ability.
In the present study, children’s progress in developing English and French

linguistic and metalinguistic skills in an intense French immersion environment was

examined to determine the degree to which these developing abilities resemble those

of bilingual children. We examined children in second- and fifth-grade who were

attending a French-language school in an English-speaking community. Therefore,

instead of assessing children’s development against the usual standards of grade-

appropriate levels for each language, children’s language and metalinguistic abilities

in English and French were used to determine how bilingual they were becoming in
this educational context. If children follow the path of monolingual children, then

proficiency in the school language (French) will be equivalent to that of the home

language (English), and metalinguistic tasks requiring control (judging anomalous

sentences and letter fluency) will be more difficult than their counterparts assessing

language proficiency (detecting grammatical errors and category fluency). This is the

usual situation for children who speak the majority language of the community at

home, in this case, English. In contrast, if children follow the path of bilingual

children, then proficiency in the home language (English) will be higher than
proficiency in the school language (French), and metalinguistic tasks requiring

control will be solved at least as easily as those requiring only representational

knowledge of the language.

Method

Participants

A total of 83 students from a private school in which all instruction is delivered in

French participated in the study. The school environment includes more French

language than is typically found in public French immersion schools, because all the

staff speaks French and interactions out of class are generally conducted in French.

In traditional French immersion programs, French is largely confined to the

classroom. Children whose first language or home language was French were

excluded from the analyses, although children with other first languages or

home languages (six children in Grade 2 and four children in Grade 5) were
retained. There were 50 children (28 girls) in Grade 2 with a mean age of 7.7 years

and 33 children (25 girls) in Grade 5 with a mean age of 10.6 years.

Measures and tasks

Background measures consisted of information from a detailed questionnaire

regarding home language use and socioeconomic status (SES) as well as a test of

non-verbal intelligence. Linguistic outcomes were assessed using a measure of
receptive vocabulary, performance on the sentence judgment task for correct and
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grammatically incorrect sentences, and performance on the verbal fluency task for

category fluency. Metalinguistic outcomes were assessed using performance on the

sentence judgment task for semantically anomalous sentences and performance on

the verbal fluency task for letter fluency.

Language and social background questionnaire (LSBQ)

The LSBQ was a parent report of language use in the home by the child and of social

background information, such as age, place of birth, and education levels of the

parents. Language use in a number of specified situations (e.g., language spoken at

the dinner table, language in which parents watched movies and videos, language

spoken by children to parents) was measured on a 5-point Likert scale, ranging from

all English (1) to no English (5). Maternal education was used as a proxy for SES and

was measured as the proportion out of 5 on a 5-point Likert scale indicating level of
education: 1 �not completed high school, 2 �high school diploma, 3 �some post-

secondary education, 4 �bachelor’s degree, and 5 �graduate or professional degree.

Non-verbal intelligence

The Matrices subtest of the Kaufman Brief Intelligence Test (KBIT-2) was
administered to assess fluid reasoning (Kaufman and Kaufman 2004). On each

trial, the child was presented with visual stimuli representing either drawings of

concrete objects or abstract figures. In the first part, the child saw a target drawing at

the center of the page and five additional drawings below it and was asked to identify

which of the five stimuli matched the target image. For the other two sections, the

child saw an incomplete display of 2�2 or 3�3 visual stimuli with one stimulus

missing, and five stimuli below the display. The task was to choose the stimulus to

complete the displayed pattern. The testing, scoring, and standardization followed
the standard procedure described in the manual.

Receptive vocabulary in English and French

English vocabulary was assessed by the Peabody Picture Vocabulary Test 3rd Edition

(PPVT-III; Dunn and Dunn 1997) and French vocabulary by the Echelle de
Vocabulaire en Images Peabody (EVIP; Dunn, Theriault-Whalen, and Dunn 1993), a

standardized French adaptation of the PPVT. In both tests, the child was shown a

page with four pictures while the experimenter said a word, and the task was to point

to the picture that best illustrated that word. Raw scores were transformed to

standardized scores using an age-corrected norm table. Scores on this task were used

as an indication of vocabulary knowledge in each language and contributed to the

assessment of formal language proficiency.

Sentence judgment task

Sentences from Atchley and colleagues (2006) were adapted to build 120 English

sentence frames that were grammatically correct and meaningful, grammatically

incorrect but meaningful, or grammatically correct but semantically anomalous.

Thus, a correct sentence such as ‘Where does a horse like to run?’ could be made
syntactically incorrect: ‘Where does a horse like to runs?,’ or semantically
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anomalous, ‘Where does a horse like to sail?’ The syntactically incorrect version

always involved a third-person ending on what should correctly be an infinitive (i.e.,

to runs instead of to run). In the semantically anomalous version, the matrix verb

appeared in the grammatically appropriate form but introduced an unsuitable

pairing of actions with agents (e.g., animal � sail). The French version of the task

used the same 120 sentence frames as the English version of the task.

Three stimulus lists were created, each containing 40 sentences for each of the

three experimental conditions. Items were counterbalanced such that only one
version of each sentence was presented on a given list. Thus, each participant heard a

total of 120 sentences. The sentences were recorded by a female speaker in a

soundproof booth on a Dell Inspiro laptop using Adobe Audition 2. Each trial

began with a fixation cross that appeared for 500 ms after which a sentence was

presented auditorily. Children were told that they were going to hear sentences and

had to decide if it was said the right way or not. They were told that some of the

sentences would be silly, but that that was ok, as long as the sentences were said the

right way. There was a 1450-ms response interval after each sentence before the next
trial began. Children indicated their response by pressing one of two buttons, which

were counterbalanced for left and right positions across participants. They were

given a trial block of 12 sentences and monitored to determine if they had

understood the directions, and the trial block was repeated as many times as

necessary to ensure successful completion of the task before the experimental blocks

began. Accuracy rates and reaction times (RTs) were recorded.

The grammatically correct and meaningful sentences provide a baseline condition

that makes little demand on either linguistic or metalinguistic knowledge. The
grammatically incorrect but meaningful sentences increase the need for linguistic

knowledge of grammatical rules. Children must have sufficient understanding of the

grammatical structure of the language to assess whether the sentence is well formed

or not. The metalinguistic demands in this case are minimal. The grammatically

correct but anomalous sentences, in contrast, make minimal demands on linguistic

knowledge because the grammar is correct but instead place high demands on

metalinguistic ability. The metalinguistic challenge is to ignore the salient meaning

and focus attention on the grammatical form when these values conflict, so the task
requires judgments only of form. In previous research, children between 5 and 9

years old were equivalent in judging correct sentences and meaningful sentences with

grammatical errors, but bilingual children were better than monolingual children in

judging that sentences that were grammatically correct but anomalous were well

formed (Bialystok 1986, 1988; Cromdal 1999). Thus, performance on the gramma-

tically incorrect sentences assesses formal language proficiency and performance on

the anomalous sentences assesses metalinguistic awareness.

Verbal fluency task

Verbal fluency was assessed using the Delis-Kaplan Executive Function (D-KEF)

system (Delis, Kaplan, and Kramer 2001). In both the English and French versions

of this task, participants were asked to produce as many words as possible in

60 seconds. For category fluency, they were asked to name members of two

categories, clothing items and girls’ names, and for letter fluency, to produce words

that start with letters F, A, and S. The usual restrictions of the letter task that exclude
proper names, numbers, and morphological variations of the same word were

136 N. Hermanto et al.



removed because it was believed that the task would be too difficult for the youngest

participants. Responses were recorded on a digital recorder. Raw scores were

obtained by subtracting incorrect responses (words that did not start with the

specified letter or not in the designated categories) and repeated words from the total

number of responses. Following previous research with this task, performance on

category fluency is interpreted as a reflection of formal linguistic knowledge and

performance on letter fluency as a reflection of metalinguistic ability.

Procedure

Parents indicated consent for their children’s participation in accordance with the

guidelines established by the university ethics board and completed the LSBQ.

Children were tested individually at their school in two separate sessions. The first

session consisted of the KBIT and English versions of the PPVT, verbal fluency, and

sentence judgment tasks, and the second session consisted of French versions of the

PPVT, verbal fluency, and sentence judgment tasks. The order of the sessions was

counterbalanced across children and the order of the tasks within each session varied

randomly.

Results

Table 1 presents the mean scores and standard deviations for the background

measures. One-way ANOVAs with grade as a between-subjects factor indicated no

differences in SES as measured by mother’s years of education, F B1, or non-verbal

intelligence as measured by the KBIT, F B1. Mean scores from the LSBQ for home

language use, ranging between 1 (Always English) and 5 (Always Other Language),

also indicated that homes were predominantly monolingual English. Other home

languages included Mandarin (three participants), Cantonese (three participants),

Italian (two participants), Turkish (one participant), and Estonian (one partici-

pant).1

Scores from the English (PPVT) and French vocabulary (EVIP) tests are also

presented in Table 1. The data were analyzed with a two-way ANOVA for language

and grade. There was a significant main effect of language, F(1,76) �186.73,

pB0.0001, g2
p �0.71, with higher scores on the English test (M�104.9, SD �17.2)

than on the French test (M�82.5, SD �16.5). There was no main effect of grade,

FB1, indicating that there were no significant differences in vocabulary between the

two grades (because scores are standardized for age), and no interaction of grade and

language, F(1,76) �2.69, n.s.

Table 1. Mean score (standard deviation) for background measures by grade.

Measure Grade 2 Mean (SD) Grade 5 Mean (SD)

Language spoken by parents at home 2.0 (1.3) 2.0 (1.2)
Language spoken by child at home 1.7 (1.1) 1.8 (1.0)
SES (maternal education) 0.9 (0.1) 0.9 (0.1)
Non-verbal intelligence (KBIT-2) 104.4 (19.8) 105.8 (12.4)
English receptive vocabulary (PPVT-III) 110.4 (15.5) 112.7 (20.4)
French receptive vocabulary (EVIP) 83.7 (15.2) 80.3 (18.5)
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Results from the sentence judgment task are presented in Figure 1. RT data were

omitted from the analysis because they were too long to be interpretable, with overall

mean RT of approximately 3 seconds.2 The accuracy data were analyzed with a three-

way ANOVA for grade, language, and sentence type. There was a main effect of

grade, F(1,74) �57.49, pB0.0001, g2
p �0.44, indicating that fifth graders achieved

higher accuracy scores (M�0.87, SD �0.07) than second graders (M�0.67,

SD �0.13). There was a main effect of language, F(1,74) �21.96, pB0.0001,

g2
p �0.23, showing that students performed better overall on the English version of

the task (M�0.81, SD �0.16) than the French version (M�0.69, SD �0.19).

There was also a main effect of sentence type, F (2, 148) �30.48, pB0.0001,

g2
p �0.29. Grammatically correct sentences were judged more accurately (M�0.82,

SD �0.14) than either grammatically incorrect (M�0.67, SD �0.18),

F(1,74) �97.17, p B0.0001, g2
p �0.57, or semantically anomalous sentences

(M�0.74, SD �0.19), F(1,74) �15.71, pB0.001, g2
p �0.17; and semantically

anomalous sentences were judged more accurately than grammatically incorrect

sentences (M�0.67, SD �0.18), F(1,74) �10.63, p B0.002, g2
p �0.13.

There were two two-way interactions that limit these main effects. First was a

language by grade interaction, F(1,74) �10.07, pB0.002, g2
p �0.12. To further

explore this interaction, tests of simple effects were run to examine language

differences within each grade. The analysis showed that second graders were more

accurate in responding to English sentences (M�0.76, SD �0.17) than French

sentences (M�0.59, SD �0.16), F(1,47) �36.62, pB0.0001, g2
p �0.44; however, the

difference disappeared by fifth grade and the older children judged English

(M�0.89, SD �0.12) and French (M�0.86, SD �0.09), F (1,27) �1.21, n.s.,

sentences equivalently. Secondly, there was a language by sentence type interaction,

F(2,148) �12.68, pB0.0001, g2
p �0.15. To further explore this interaction, tests of

Figure 1. Mean accuracy rates and standard errors for the sentence judgment task in English
and French by grade.
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simple effects were run to examine language differences at each level of sentence type.

There were small but significant differences in which English judgments were more

accurate for the grammatically correct, (M�0.85, SD �0.18), F(1,75) �5.89,

pB0.02, g2
p �0.07, and semantically anomalous sentences, (M�0.79, SD �0.24),

F(1,75) �5.32, pB0.02, g2
p �0.07, than the corresponding French judgments

(M�0.80, SD �0.17 and M�0.71, SD �0.25, respectively). However, there was

a larger difference in accuracy for grammatically incorrect sentences, in which

English judgments (M�0.79, SD �0.23) were more accurate than French judge-

ments (M�0.56, SD �0.24), F(1,75) �49.10, pB0.0001, g2
p �0.40.

Results from the verbal fluency task are presented in Figure 2. The data were

analyzed with a three-way ANOVA for grade, language, and fluency type. There was

a main effect of grade, F(1,77) �114.41, pB0.0001, g2
p �0.60, showing that older

children produced more responses (M�12.1, SD �2.3) than younger children

(M�7.3, SD �1.7). There was a main effect of language, F(1,77) �204.23,

pB0.0001, g2
p �0.73, indicating that participants produced more responses in the

English version of the task (M�10.6, SD �3.3) than the French version (M�7.7,

SD �3.0). There was also a main effect of fluency type, F(1,77) �175.58, pB0.0001,

g2
p �0.70, showing that participants produced more responses for category fluency

(M�11.5, SD �4.0) than for letter fluency (M�7.6, SD �2.8).

There were two two-way interactions that are necessary to interpret these effects.

First was an interaction of grade and fluency type, F(1,77) �7.37, p�0.01,

g2
p �0.09. To further explore this interaction, tests of simple effects were run to

examine grade differences at each level of fluency type. For letter fluency, second

graders produced fewer responses (M�6.0, SD �1.7) than fifth graders (M�10.1,

SD �2.4), F(1,78) �78.36, pB0.0001, g2
p �0.33. Similarly for category fluency,

second graders produced fewer responses (M�9.3, SD �2.5) than fifth graders

Figure 2. Mean number of words produced and standard errors in the category and letter
conditions of the verbal fluency task in English and French by grade.
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(M�15.2, SD �3.2), F(1,78) �82.06, pB0.0001, g2
p �0.34, but the discrepancy was

slightly larger in this case. Second was a language by fluency type interaction,

F(1,77) �4.43, p�0.04, g2
p �0.05. To understand this interaction, tests of simple

effects examined language differences at each level of fluency type. For letter fluency,

children produced more responses in English (M�8.9, SD �3.2) than in French

(M�6.2, SD �2.8), F(1,78) �119.19, pB0.0001, g2
p �0.60. Similarly for category

fluency, children produced more responses in English (M�13.2, SD �4.4) than in

French (M�9.9, SD �3.8), F(1,78) �126.82, pB0.0001, g2
p �0.62, but the

difference between languages was larger for this fluency type.

Discussion

The linguistic and metalinguistic skills of second- and fifth-grade Anglophone

children attending a French school were examined on English and French measures.

The purpose of the study was to investigate the degree to which these children were

becoming bilingual in the educational context of an intensive French immersion

program. The children lived in middle-class families in an English-speaking

environment. Other situations may lead to stronger school-language skills than

home-language skills, but that has not been the case with this population.
The French program was similar to that in standard public French immersion

education, but the environment included more French in the interactions outside the

classroom, providing greater support for children’s development of French language

proficiency. As expected, fifth-graders outperformed second-graders on all tasks,

showing the typical developmental progress of linguistic and metalinguistic abilities

over these grades. Nonetheless, the results showed different developmental patterns

for linguistic and metalinguistic abilities in the two languages. Although students

demonstrated better performance in English than in French across all measures, the

relation between standardized scores on the linguistic tasks in the two languages did

not change much across the grades, even though children had spent an additional

3 years in a French school environment.

The pattern was most clear for the vocabulary scores where the standardized

score for French vocabulary was the same in Grade 5 as it was in Grade 2. Although

children’s French vocabulary was developing at a normal rate, they were not making

gains relative to their English vocabulary growth. The number of words produced on

the category fluency test is also an indication of vocabulary knowledge. For the

English test, children increased by 6.4 words, producing an average of 10.7 words in

Grade 2 and 17.1 words in Grade 5; for the French test, children increased by 5.1

words, producing an average of 8.0 words in Grade 2 and 13.1 words in Grade 5. Not

only were more English words produced at both grade levels but also the increase

was greater for English than for French.

For grammatical knowledge, children in Grade 5 were 87% accurate in detecting

grammatical errors in meaningful sentences in English but only 75% accurate in

performing the same judgment in French. This is especially notable because the

baseline (grammatically correct meaningful) and metalinguistic (semantically

anomalous) conditions were performed equivalently in the two languages by the

older children, with the only discrepancy in their ability to detect grammatical

violations in French. Thus, children are making greater linguistic progress in the

language of home than they are in the language of schooling.
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This pattern is similar to that reported in the French immersion literature in

which progress in French language and literacy scores is modest when compared with

monolingual French norms. It is also consistent with aspects of language develop-

ment reported for bilingual children who are instructed in a language that is different

from the language of the home. In that case, bilingual children educated in English

but whose home language was not English obtained lower overall scores on a

receptive vocabulary test in English (the language of schooling) than did their

monolingual classmates (Bialystok et al. 2010). Unlike the present study, it was not

possible to assess the vocabulary of the bilingual children in their home language, but

assuming a similar pattern, the present data indicate that the vocabulary scores in the

language of schooling would be lower than vocabulary scores in the language of

home.

Another way of considering these results is to compare them to those obtained

from a group of monolingual English-speaking children in Grades 2 and 5 who were

part of a different study but completed the English version of the same tasks
(Bialystok, Peets, and Moreno, forthcoming). For grammaticality judgment, Grade 2

children in both studies obtained 74% accuracy in detecting grammatical errors in

the English sentences, but by Grade 5, the French immersion students in the present

study were more accurate in detecting grammatical errors in English (87%) than were

monolingual English-speaking children (78%). For generating English words in

category fluency, Grade 2 children in both studies produced about 10 words, but by

Grade 5, the children in the present study produced about 17 words, and the

monolingual children in the previous study produced 15 words. Thus, in the present

study, the most dramatic outcome of immersion education in French is in its

accelerated effect on English language proficiency.

The results are different for metalinguistic outcomes. The relevant variables in

this case are the ability to agree that semantically anomalous sentences are

grammatically correct and to generate words to conform to a phonological cue.

Judging anomalous sentences has been shown to be performed more accurately by

bilingual children than by monolingual children between the ages of 5 and 9 years
(Bialystok 1986, 1988). Consistent with this pattern, in the study by Bialystok, Peets,

and Moreno (forthcoming) in which monolingual children in Grades 2 and 5

performed this task in English, children in Grade 2 had equivalent success with both

ungrammatical and anomalous sentences (74% and 75% correct, respectively) but in

Grade 5, children were more accurate on judging ungrammatical sentences (78%

correct) than anomalous sentences (71% correct). In the present study, children in

Grade 2 (74%) and Grade 5 (87%) performed both judgments equivalently. Not only

were the difficult anomalous judgments (metalinguistic) performed as well as the

grammaticality judgments (linguistic) but also the children in Grade 5 at the French

school appeared to be more accurate than monolingual English children.

A similar pattern was found for performance on the verbal fluency test.

Considering that category fluency indexes language proficiency and letter fluency

includes metalinguistic involvement, we can compare performance in English for the

children in the present study with the monolingual children tested in the study by

Bialystok, Peets, and Moreno (forthcoming). English category fluency scores were

approximately equivalent for children in both studies in Grade 2 (10 words) and
Grade 5 (17 words). However, for English letter fluency in Grade 2, monolingual

children produced 8.1 words and immersion children in the present study produced

7.2 words; in Grade 5, monolingual children produced 10.7 words and immersion
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children in the present study produced 11.5 words, reversing the order. Put another

way, monolingual children increased their performance by 2.6 words over the 3 years,

but immersion children increased their performance by 4.3 words for the same

period. This pattern indicates greater progress in a difficult metalinguistic task in

English for children in the French immersion environment than for monolingual

children who only spoke English. Thus, in both the grammaticality judgment task

and verbal fluency task, the condition that signals metalinguistic development

improved more in immersion children than in monolingual children. The compar-

isons with the monolinguals from the study by Bialystok, Peets, and Moreno (in

press) are speculative because they were not included in this controlled experiment

but provide a benchmark for interpreting the present results.

There are three important conclusions from the present results. The first is

evidence for a dissociation between children’s developing linguistic and metalinguis-

tic ability in the two languages. English skills were consistently high, possibly higher

than those of comparable monolingual children (although that was not directly
tested in this study), but French skills were different for the two types of abilities.

This distinction has implications for understanding children’s development of the

linguistic and metalinguistic abilities that form the basis of literacy and for

understanding interactions between developing cognitive and linguistic ability in

the context of an educational program that is not based on the home language.

The second outcome is that formal proficiency in French as indicated by

vocabulary and grammatical knowledge was consistently lower than the comparable

ability in English and developed more slowly in spite of all formal education being

conducted in French. In contrast, metalinguistic skills were equally good for both

languages and developed significantly across the two grades studied. Thus, there is a

gap in children’s proficiency in the two languages with poorer outcomes on formal

measures in the language of schooling, although metalinguistic skills were

significantly enhanced in both languages. In this sense, the children in this immersion

school are not becoming native speakers of French and are not making significant

gains in their level of French proficiency across the 3 years studied. For example,
their standardized scores on the French receptive vocabulary test are just over one

standard deviation below the population norm in both grades. However, one

standard deviation is not a liability and need not impede children’s academic

progress; the interesting finding is that their English scores are almost one standard

deviation above the population norm and remain so even after 3 years of instruction

only in French. These results indicate the limitation of developing proficiency in a

language that is not supported at home.

Finally, the pattern of results for linguistic and metalinguistic performance

conforms to that found for bilingual children who are educated in English but

speak a non-English language at home (e.g., Barac and Bialystok, forthcoming).

Specifically, formal proficiency scores were stronger in the home language than in the

language of schooling, but metalinguistic results were better than those found for

monolingual children. Moreover, unlike the pattern typically found in monolingual

children, metalinguistic tasks requiring control (judging anomalous sentences and

letter fluency) were performed better than their counterpart conditions requiring

representation. The conclusion, therefore, is that the experience of schooling in
French in conjunction with an English home language environment produces

patterns of linguistic development typically found for fully bilingual children.

Thus, these children are becoming bilingual and bringing with them the positive
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outcomes of bilingualism. With continued exposure to and instruction in the formal

structure of French, their linguistic skills will surely improve as well.
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Notes

1. All analyses were repeated, excluding the 10 children who spoke another language at
home, and none of the results changed.

2. Reaction time data are intended to provide an index of cognitive processing, but when RTs
exceed approximately 1.5 seconds, they no longer indicate cognitive processes.
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