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Abstract
The primary objective of the present study was to compare the French and English
language proficiency of Early French Immersion (EFI) and Late French Immersion (LFI)
students nearing the time of high-school graduation. This research was undertaken as a means of
exploring the effect of age on second language proficiency, in the context of French immersion.
Four indicators of language proficiency were examined: receptive vocabulary knowledge,
grammar knowledge, listening comprehension, and pronunciation. Participants were evaluated in
French and English. Results demonstrated no significant differences between EFI and LFI
groups on the French language measures, suggesting evidence against the notion of a sensitive
period for language learning in the context of French immersion.
Subsequent analyses were conducted in which the sample was divided by home-language
into bilinguals (participants who spoke only English at home) and multilinguals (participants
who spoke a language other than English at home). These analyses revealed that multilinguals
performed as well as, and on some measures better than bilinguals in both languages, with the
exception of English pronunciation. Higher language aptitude and motivation to learn a foreign
language observed in the multilingual group were factors that could explain these results. Due to
the better performance of multilinguals and the uneven distribution of multilinguals across EFI
and LFI groups, it is unclear whether this study provides evidence against age effects in formal
language education. The results emphasize the success of multilinguals in EFI and LFI, but also
highlight the need to account for the changing demographics of students in French immersion
programs in future studies.
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Chapter 1: Introduction
1.1

Overview
This study compared the French and English language proficiency of students in early

and late French immersion programs, nearing the time of high-school graduation. Over the 40
years that these two French immersion programs have been implemented in Canada, only two
studies (viz., Morrison & Pawley, 1986; Turnbull, Lapkin, Hart, & Swain, 1998) have compared
the language outcomes of early and late French immersion students nearing the end of highschool. Prior to the current study, no research comparing the language outcomes of early and late
French immersion students in high school had been undertaken exclusively in the Canadian
province of British Columbia. This province differs from provinces in the eastern regions of
Canada, where French is used more widely outside of the classroom and within the community.
Thus, the present study aimed to examine the French language outcomes of early and late French
immersion students based solely upon program completion.
The first French immersion program in Canada was introduced in 1965, within the
bilingual community of St. Lambert, Quebec. The purpose of this program was to help
monolingual Anglophone children acquire French, in order to help them communicate with the
French-speaking members of their community. Rather than being taught about the French
language, French became the medium of instruction, starting at the kindergarten level. Shortly
after this time, the recommendation that French become one of Canada’s two official languages,
along with English, was made by the Canadian Royal Commission on Bilingualism and
Biculturalism in 1969, leading to the proliferation of French immersion programs in schools
across the country.
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As of 2011, 17.5% of Canadians, approximately 5.8 million people, reported being
bilingual in English and French, which is more than double from 6.9% in 1961 (Lepage, &
Corbeil, 2013). Much of this increase may be attributed to French immersion programs, which
produce thousands of graduates year after year. The benefits of bilingualism reach far greater
lengths than the ability to communicate in two languages. French immersion students, among
other kinds of bilinguals, have also been found to benefit from linguistic, academic and cognitive
skills, such as heightened mental flexibility and a greater communicative sensitivity (Lazaruk,
2007).
Over the past five decades, variations of French immersion programs have been
employed across the county. The original program designed in St. Lambert, in which students
began receiving French instruction in Kindergarten or Grade 1, at approximately the age of 5 or
6, is known today as Early French Immersion (EFI). In addition to EFI, two other French
immersion programs with differing entry-points are currently available. In select school-districts
across Canada, Middle French Immersion (MFI) is offered; this program starts in Grade 3 or 4,
when students are approximately the age of 8 or 9. Late French Immersion (LFI) is a more
common program which is offered in all Canadian provinces. LFI typically starts in Grade 6 or 7,
when students are approximately the age of 12 or 13.
The present study aimed to reveal any differences in language proficiency between
students of EFI and LFI programs. EFI and LFI programs contrast on age of exposure to the
foreign language (French), and consequently, on the amount of time learning French. If factors
such as these influence language proficiency, then the outcomes of the two programs are
potentially unequal and need to be recognized. As the first study to compare EFI and LFI closer
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to the time of high-school graduation in nearly 20 years, and the only study of this kind in British
Columbia, the results of this study will provide information regarding the language proficiency
attainable upon completion of each respective program.

1.2

Literature review
Research comparing the language proficiency of students from the different immersion

programs (EFI, MFI and LFI) has often been an attempt to compare the language proficiency
levels of second languages learners of different ages of exposure. The hypothesis that younger
language-learners will be more proficient than older language-learners is commonly known as
the Critical Period Hypothesis (Lenneberg, 1967).

1.2.1

Critical period hypothesis
If language achievement is a function of age of exposure, then students who entered

French immersion at a younger age (i.e. EFI) would achieve greater French language proficiency
than students who entered French immersion at an older age (i.e. LFI). The idea of a
maturational decline in neural plasticity as a cause for increasing difficulties with language
learning was first postulated by Penfield and Roberts (1959). Lenneberg further introduced the
Critical Period Hypothesis (CPH), according to which the ability to fully master a language is
limited to those who acquire the language before the onset of puberty. Lenneberg believed that
puberty marked the time when brain lateralization (i.e. the process by which the right and left
hemispheres of the brain develop specialised functions) occurred.
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Although the idea of a CPH for first language (L1) acquisition has not been rejected
(Long, 2013a), the extension of the CPH to second language (L2) learning is the subject of longstanding debate. There has also been disagreement with respect to why age of exposure may
affect second language learning (Long, 2013a). Explanations have varied from brain
lateralization (Lenneberg, 1967), to the presence of a neural language acquisition device or
universal grammar (Chomsky, 1965), and more detailed theories based on the interaction of
experience, environment and genetics (e.g. Purves et al., 2001).
As stated by Long (2013a), even after hundreds of studies investigating the CPH,
researchers are unable to provide a clear biological explanation for the connection between age
of onset and language proficiency. There has also been disagreement in the field regarding the
age at which the critical period ends. Various researchers have proposed that the critical period
culminates at a specific age, such as 5 years (Krashen, 1973), 6 years (Pinker, 1994), 9 years
(Penfield & Roberts, 1959), 12 years (Abrahammson, 2012; Lenneberg, 1967; Singleton, 1995),
15 years (Johnson, & Newport, 1989; Patkowski, 1980) or over 16 years (DeKeyser, 2000;
DeKeyser, Alfi-Shabtay, & Ravid, 2010; Weber-Fox, & Neville, 1999).
Given the lack of clear support for the CPH, the term “sensitive period”, originally
introduced by Lamendella (1977), has now gained popularity in order to emphasize that later
language-learning may still be attainable at a lower rate of efficiency (Lamendella, 1977).
Researchers now agree that the ability to learn a second language decreases gradually over time,
rather than decreasing abruptly as the CPH suggested (Ardila & Ramos, 2007; Dillon, Lamb &
Grayson, 2010; Birdsong & Molis, 2001; Birdsong, 2005; Long, 2013a). Furthermore, Long
(2013a), among others, suggested the possibility of multiple sensitive periods for different
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domains of language learning (e.g. for pronunciation or morpho-syntax), and argued that
multiple sensitive periods are better able to account for individual variation in second language
acquisition.
The existence of a sensitive period or age effects in language learning has remained under
active investigation. Hundreds of studies within the field of L2 acquisition have compared the
language proficiency of L2 learners falling within or outside the sensitive period, in an attempt to
test the bounds beyond the putative period. Some studies and reviews challenge the concept of a
sensitive period for second language learning (e.g. Birdsong, 2005, 2006, 2009; Herschensohn,
2007; Marinova-Todd, 2003; Marinova-Todd, Marshall, & Snow, 2000; Muñoz, & Singleton,
2011; Singleton, 2005), while others appear to support the claim for a sensitive period (e.g.
Abrahamsson, & Hyltenstam, 2009; DeKeyser, 2012; Granena & Long, 2013).
While studies have shown inconsistent results concerning a sensitive period for early and
late L2 learners in naturalistic settings (e.g. Marinova-Todd, 2003 cf. Abrahammson &
Hyltenstam, 2009), evidence in support of the notion of a sensitive period has been even less
clear within the context of formal L2 learning environments (i.e. school settings). To my
knowledge, only one study (Larson-Hall, 2008) has provided some evidence in support of the
sensitive period in the context of formal education. Participants in Larson-Hall’s (2008) study
were L1-Japanese university students who began studying English as a foreign language between
the ages of 3 and 12. They were tested on two measures: (1) a grammaticality judgement task,
and (2) a phonemic discrimination task in English. Within this group, it was found that an earlier
starting age was significantly correlated with higher scores on the grammaticality judgement test,
after controlling for language aptitude and amount of language input. However, starting age was
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not correlated with performance on the phonemic discrimination task. Yet, when the results of
this group of participants were compared to that of a second group, who began learning English
in middle school at the age of 12 or 13, the opposite trend was found. There was a significant
effect of age found for performance on the phonemic discrimination task, such that the first
group of younger-learners performed better than the older learners in the second group, after
controlling for hours of study input. However, no age effects were found for performance on the
grammaticality judgement test, even after controlling for hours of study input. Larson-Hall
(2008) concluded that age effects may only be perceived for some linguistic domains in an L2
instructional context after controlling for amount of input.
In contrast to Larson-Hall’s (2008) study, the majority of studies comparing early and
late learners in a formal education setting have suggested evidence against the notion of a
sensitive period (e.g. Al-Thubaiti, 2010; Cenoz, 2003; Muñoz, 2011). In a recent study by AlThubaiti (2010), early and late learners of English were tested on four measures of morphosyntax and semantics. The early-learner group was comprised of 50 L1-Arabic university
students who learned English as an L2 in kindergarten or elementary school, between the ages of
3 and 11. In contrast, the late-learner group was comprised of 82 L1-Arabic university students
who began learning English in middle school, between the ages of 12 and 13. The early-learner
group had studied English for an average of 15.2 years, with an average of 846 hours of
instruction, while the late-learner group had studied English for an average of 10.2 years, with an
average of 576 hours of instruction. No differences between early and late learners of English as
a foreign language were found on any of the measures, suggesting evidence against the putative
sensitive period in an L2 education context.
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Muñoz, (2008; 2010) argued that the extension of the CPH/sensitive period from more
naturalistic L2 learning contexts to more formal contexts should be done with caution, due to
differences in the amount and quality of input between the two settings. However, Long (2013b)
argued that researchers investigating age effects in formal language learning contexts have been
unable to identify effects of the putative sensitive period because of the language outcomes
measured in these studies. According to Long (2013b), pronunciation should be measured, as
strong negative-correlations between age of onset and global pronunciation ratings in the L2
have been noted in naturalistic settings (e.g. Patkowski, 1980; Yeni-Komshian, Flege & Liu,
2000; Granena & Long, 2013). In addition, Long (2013b) argued that listening comprehension
skills should also be measured, as this linguistic skill has also been linked with an early-learner
advantage in naturalistic contexts (e.g. Oyama, 1978).
Giving consideration to Long’s arguments, the present study aimed to compare the
language proficiency of early and later language learners with varied language measures,
including pronunciation and listening comprehension. Thus, if there is a sensitive period for
language learning in a formal education L2 context, then one would expect that the EFI group
would perform better than the LFI group on these measures. However, if Muñoz, (2008; 2010) is
correct in differentiating between formal and naturalistic contexts, then there should be no
differences between EFI and LFI groups on measures of French language proficiency.

1.2.2

Making sense of mixed evidence
Many researchers have attempted to make sense of the mixed evidence regarding the

critical/sensitive period for L2 acquisition (e.g. Huang, 2014; DeKeyser, 2013). These

8

researchers have shed light on the differences in conceptual understandings and methodological
obscurities which have likely contributed to the heterogeneity in the research evidence to date.
For example, researchers have employed a variety of tests and testing batteries when assessing
language proficiency outcomes. Even studies which have appeared to use a same-named measure
(e.g. a grammaticality judgement test) might differ on modality (e.g. if the stimuli are presented
aurally or on paper) or format (e.g. if the test is timed or not), which are aimed to draw on
different aspects of language knowledge (e.g. implicit or explicit), and processing (Huang, 2014;
Murphy, 1997). CPH researchers have also addressed differences in the sensitivity of the stimuli
or measures employed (e.g. Abrahamsson, & Hyletenstam, 2009; Birdsong, & Molis, 2001). For
instance, it has been shown that the sensitivity of a grammaticality judgement task may be
elevated by measuring reaction time and accuracy, rather than accuracy alone. In order to address
these methodological concerns, the present study used a combination of standardized measures,
and experimental measures which were previously employed in other studies, including a timed
measure of grammar knowledge.
Another important issue that has been debated is the practice of comparing the language
proficiency of L2-learners with that of native (L1) learners, who serve as ‘controls’. As stated by
Grosjean (1989), “the bilingual is not two monolinguals in one person!” (p.3), and thus,
bilinguals should not be compared against monolinguals. In the same vein, Cook (2002) asserted
that “ultimate attainment is a monolingual standard, rather than an L2 standard” (P.6). In other
words, there is no reason why an L2 learner’s language proficiency should be the same as that of
a monolingual native speaker, and that the focus should be on L2 learners in their own right. This
rationale has led to what is known as the “bilingual turn” (Ortega, 2013). In this view, it is
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argued that comparing the language proficiency of monolinguals to that of L2 learners/bilinguals
in only one of the languages they speak created a monolingual bias and a deficit view of L2
acquisition from the outset. Moreover, Ortega (2013) argued that comparing bilinguals and L2learners to one another (rather to monolinguals), will enhance the field of bilingualism and
impact language learning in education. Accordingly, in the present study, the language outcomes
of EFI and LFI students are compared to one another, and not against monolingual L1 speakers
of French and/or English.
Furthermore, many studies in L2 acquisition only evaluate learners in the L2, and neglect
to evaluate language learners in their L1 or in other languages they may speak. Research
undertaken in this way is unable to account for potential language transfer effects from L1 to L2,
even though it has been accepted that language transfer plays a role in L2 development (TreffersDaller & Sakel, 2015). Therefore, research in the field of L2 acquisition should consider
attributes of the L1 (e.g. aspects of grammar, pronunciation, etc.) and how they might transfer to
the L2 or subsequent languages learned. Testing skills in the L1 and being aware of the linguistic
features of the L1 could help explain language performance in the L2; further, testing
participants in both languages could also provide insight regarding expected and unexpected
language outcomes.
In addition to language transfer, studies which only test performance in the L2 are unable
to account for degree of proficiency in the L1, and how it might affect proficiency in the L2. A
recent study by Sparks, Patton and Ganschow (2012) found that students’ level of achievement
in L1 prior to L2 exposure was strongly related to their language learning aptitude and degree of
proficiency achieved in the L2. Their research underlined the importance of evaluating bilinguals
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and L2 learners in both languages known, and that this practice is essential for the identification
of individual differences in L2 proficiency. As a result, the students in the present study were
tested in both languages of their formal education (French and English), for the majority of
whom, English was a native language.

1.2.3

A review of research comparing EFI and LFI across Canada
When comparing EFI and LFI populations, the effect of age of entry into immersion is

evaluated. An earlier start in language learning also results in more cumulative time in a
language learning environment. Thus, EFI students have an earlier age of exposure and more
cumulative time in a French immersion environment. The notion of a sensitive period would
suggest that EFI students would perform better than LFI students on measures of French
language proficiency. However, studies comparing same-grade EFI and LFI students have
revealed mixed results for different domains of language proficiency.
In a cross-sectional study, Genesee (1981) compared the French language outcomes of
two groups of LFI students (one-year LFI and two-year LFI) with EFI students in Grades 7, 8
and 9. The one-year LFI group consisted of students who had been in an LFI program starting in
Grade 7 in which 80% instruction was in French, with 40% instruction in French in Grades 8 and
9. The two-year LFI group consisted of students in a Grade 7-8 late-immersion program in which
80% instruction was in French, with 40% instruction in French in Grade 9. Reading ability,
reading comprehension, dictation, writing, listening comprehension and speaking ability were
measured. In Grade 7, the EFI group performed better than the one-year LFI group on every
language measure, except speaking ability, for which no significant group differences were
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found. In Grade 8, no differences were found between the EFI and two-year LFI students, except
on the written dictation task, on which the EFI group scored higher; in addition, EFI and twoyear LFI groups performed better than the one-year LFI group on all measures, except speaking
ability, on which no significant differences were found. In Grade 9, the EFI group and two-year
LFI group performed equivalently on all measures, except for listening comprehension; in
addition, EFI scored higher than the one-year LFI group on the dictation task, listening
comprehension and speaking ability. Focussing on the comparisons between EFI and two-year
LFI groups, Genesee (1981) concluded that there was only a slight EFI advantage after two years
of LFI studies (i.e. for listening comprehension), but cautioned that his conclusion may have
been contingent upon the particular program structure of the EFI and LFI programs in the
Ottawa-Carleton and Montreal regions.
In contrast, other researchers have found that EFI and LFI groups achieved equivalent
language proficiency levels at the Grade 7 level (Bruck, Lambert, & Tucker, 1975). Though,
subsequent evaluations on the following cohort completed one year later revealed an EFIadvantage within all domains of language proficiency: listening, speaking, reading and writing
(Bruck, Lambert, & Tucker, 1976). Bruck et al. (1976) stated that the discrepancies between the
findings of their two studies were likely due to differences in the attitude towards language
testing between the EFI cohorts in each respective study. Namely, Bruck et al. (1976) suggest
that the EFI group in their first study could have cultivated negative attitudes toward language
testing as a result of repeated testing over the years, and thus, that their language data may not
have been a reliable representation of language performance in EFI (Bruck et al., 1976).

12

Further research conducted by Cziko, Holobow and Lambert (1977), which compared
EFI and LFI students in Montreal at the end of Grade 7, illustrated a similar result to Bruck et al.
(1976): students in EFI performed better on most measures of French language proficiency,
including writing, reading and comprehension. However, this study also found that the students
in the LFI program performed better than students in the EFI group on measures of vocabulary
and grammar in a French speaking task, in the context of a recorded semi-directed interview.
Though, the authors also pointed out that the poor quality of some of the audio-recordings of the
speaking task may have inadvertently led to the higher scores achieved by some students in LFI.
On the one hand, studies comparing EFI and LFI students from Grades 7-9 show equal
performance levels on most indicators of language proficiency (Bruck et al., 1975; Genesee,
1981). These results are supportive of the notion that that age effects may be mediated by
learning context, such that starting age may play a less influential role in formal education
settings (Muñoz, 2008; 2010). On the other hand, some studies showed advantages for the early
programs (Bruck et al., 1976; Cziko et al., 1977) and possibly for late programs (Cziko et al.,
1977). The discrepancies between the findings of these studies could be due to several factors,
including differences in methodology (e.g. use of different language outcome measures,
quality/validity of the measures), differences in sample characteristics (e.g. age at the time of
testing, socio-economic status), or differences between the EFI and LFI programs across school
districts. Further, since this time-frame is still early on in the learning process for the LFI group,
it may be too early to draw conclusions about the language outcomes attainable by LFI students.
Research comparing EFI and LFI students closer to the time of graduation could help determine
if the differences between programs found in earlier grades resolve over time. To the best of my
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knowledge, only two such studies have been undertaken thus far (Morrison & Pawley, 1986;
Turnbull et al., 1998).
Morrison and Pawley (1986) studied the French language proficiency levels attained by
EFI and LFI groups at the Grade 12 level. This research took place in the Ottawa/Carleton
region. Participants were tested on measures of listening and reading comprehension, writing
skills in a dictation task, and speaking, in the context of a semi-directed interview, which was
further evaluated on aspects of fluency (i.e. speech rate and rhythm) and communicative
competence (e.g. use of vocabulary and syntax). Results demonstrated that the EFI and LFI
groups performed comparably on the listening comprehension, reading comprehension, and
writing measures. However, the EFI group scored significantly higher on the French speaking
measure, suggesting evidence in support of a sensitive period for the development of oral
communication.
Similarly, Turnbull et al. (1998) conducted a study comparing the French language
proficiency of EFI, LFI and MFI students in Grade 12, across both eastern and western regions
of Canada. Researchers reported that EFI students had accumulated approximately 6000 hours of
French instruction, whereas MFI students accumulated 2000 hours and LFI students accumulated
1200 hours of French instruction prior to Grade 8, the point at which students from all programs
were joined together. Language proficiency was tested with the following measures: listening
(listening comprehension and sentence-repetition), reading (oral reading and reading
comprehension), writing (a cloze-task and a written opinion measure), and speaking (sentencerepetition and oral opinion). The results showed that the EFI group performed better than the LFI
and MFI groups only on the sentence-repetition task, which involved components of listening
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and speaking. The EFI group also performed better than the MFI group on the cloze-task, but no
other group differences were found on any of the other language measures.
On the whole, the findings of the study by Turnbull et al. (1998) corroborate the findings
of Morrison and Pawley (1986). However, the sentence repetition task used by Turnbull et al.
(1998) drew on aspects of listening and speaking which were not measured by Morrison &
Pawley (1986), who used distinct tasks to measure speaking ability (i.e. semi-directed
interviews) and listening (i.e. a listening comprehension task). Given the nature of a repetition
task, it is likely that this task drew on skills involving auditory-verbal working memory, in
addition to comprehension. Thus, the differing results between Turnbull et al. (1998) and
Morrison and Pawley (1986) concerning EFI and LFI performance on the listening tasks, could
be due to differences in task-demands.
With the exception of the study by Turnbull et al. (1998), which included some
participants from western regions of Canada, all of the studies discussed thus far involved EFI
and LFI participants in eastern regions of Canada, in areas of Ontario and Quebec, which have
the highest numbers of native-French and native-French-English bilingual speakers in Canada
(Statistics Canada, 2012a). In contrast, British Columbia has a much lower number of nativeFrench or native English-French bilingual speakers (Statistics Canada, 2012a). Therefore,
research on French immersion students from the eastern regions of Canada may represent
language outcomes which are reflective of French immersion education aided by living in an
environment which is more likely to facilitate community interaction in French. Thus, studies
which evaluate the French language outcomes of EFI and LFI students in British Columbia
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would be more likely to represent the levels of French attainable almost exclusively within the
context of French immersion education.
To date, only one study has compared the performance of EFI and LFI students in the
province of British Columbia. In their study, Day and Shapson (1988) investigated EFI and LFI
students in Grade 7, in three school districts across British Columbia. Students were tested with
the test de rendement, which included different aspects of language proficiency (vocabulary,
spelling, reading comprehension and grammar), in addition to a listening comprehension task.
Analyses revealed no statistically significant differences between the scores of EFI and LFI
groups in two out of the three districts on the test de rendement; however, in one of the three
districts, the EFI group performed better than the LFI group. In addition, it was found that the
LFI students scored significantly lower on the listening comprehension measure across all three
districts. In their conclusion, Day and Shapson (1988) argued that listening comprehension could
continue to develop over time, and that future research performed closer to the time of
graduation could determine whether equivalency between the two groups of immersion students
is achievable.
In summary, research comparing the language outcomes of EFI and LFI students from
Grade 7 to Grade 9 has demonstrated inconsistent results among the language skills tested, and
the comparative language outcomes of EFI and LFI students. Some studies have suggested that
even in the first year of French immersion, LFI students are able to achieve language outcomes
which are equivalent to EFI students. However, other studies have demonstrated an EFI
advantage. Differences in the participant data set and/or between the language outcomes
measured may account for the discrepancies between the results of the different studies.
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Research comparing EFI and LFI groups closer to the time of graduation has been limited, but
more consistent, than research in earlier grades. These studies showed that students in EFI and
LFI programs demonstrated comparable levels of language achievement on most language
proficiency measures.

1.3

The present study
The main objective of the present study was to compare the language proficiency of EFI

and LFI students nearing the time of graduation, within the province of British Columbia. This
study aimed to provide further evidence supporting or refuting the putative sensitive period in the
context of French immersion. Given the varied findings in a formal education context, including
EFI and LFI, recent work has called for greater methodological rigor, and sensitivity to context
when interpreting research findings (e.g. DeKeyser, 2013; Muñoz, 2008; Long, 2013b).
In line with the recommendation of Sparks et al. (2012), EFI and LFI groups were tested
in French and English, in order to establish outcomes in both languages of their formal
education. Further, the language outcomes of the two groups of L2 learners (EFI and LFI) were
compared with one another, rather than against monolingual/L1 speakers of French or English,
which addressed concerns regarding a monolingual-bias previously raised by Cook (2002) and
Ortega (2013).
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1.3.1

Central research question and hypotheses
The main research question was: Are there differences in the French and/or English

language proficiency of EFI and LFI students nearing the time of graduation?
In addition, the following hypotheses were addressed:
1) Hypothesis #1: French language proficiency
Based on previous work comparing EFI and LFI at the Grade 12 level (i.e. Morrison
& Pawley, 1986; Turnbull et al., 1998), it was hypothesized that EFI and LFI groups
would perform equivalently on the receptive vocabulary knowledge, grammar
knowledge and listening comprehension tasks, but that EFI participants would
perform better on pronunciation in French.
2) Hypothesis #2: English language proficiency
It was expected that EFI and LFI groups would perform equivalently on all measures
of English language proficiency, provided that the groups did not differ in age of
exposure to English. This hypothesis is consistent with the concept that both French
immersion programs foster additive-bilingualism, and in no way impede learning
English (Lazaruk, 2007).
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Chapter 2: Methods
2.1

Participants
Two sets of participants took part in this study. The first set of participants involved

French immersion students, in either EFI or LFI. The second set of participants included groups
of native-English-speakers and native-French speakers, who rated the pronunciation of the
French immersion students in their respective native language. French immersion students and
raters of pronunciation are described in the following sections.

2.1.1

French immersion students
A total of 83 French immersion students in Grade 11 (56 EFI, 27 LFI) participated in this

study. EFI and LFI participants were recruited from two public secondary schools within a
western Canadian school district. Within this school district, students enrolled in EFI started
receiving French instruction in Kindergarten. From Kindergarten to Grade 2, teaching was
delivered entirely in French. From Grades 3 to 7, children were taught in French for 80% of the
time, as they were also enrolled in an English language arts class. From Grade 8 to 10, 50% of
their course-load was offered in French, and in Grade 11, 25% of courses were offered in French.
In comparison, students enrolled in LFI began in Grade 6, in which the first year was
taught entirely in French. In Grade 7, LFI students were taught in French 80% of the time, as
they were enrolled in an English language arts class. LFI and EFI students were joined together
as a single cohort in secondary school, from Grade 8 to 12. Upon completing Grade 12, students
in both programs would receive a French immersion designation on their high school transcripts.
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At the time of testing, all French immersion participants were in Grade 11. The average
age of participants in the EFI group was 16;8 (range: 16;3-17;3), and the average age of
participants in the LFI group was 16;7 (range: 16;2-17;1). As the city in which the school district
was located is culturally and linguistically diverse, information about the participants’ language
backgrounds and socio-economic status (SES) were also collected through a paper-based
background questionnaire and an online language history questionnaire (LHQ 2.0, Li, Zhang,
Tsai & Puls, 2013). As shown in Table 1, many participants in the sample were native-bilinguals,
37.35% (i.e. speaking two languages from birth), or L1 speakers of languages other than English,
19.27%. Participants who were L1 speakers of other languages reported that their first exposure
to English was between the ages of 3 and 6. For both EFI and LFI groups, the average household income was reported to be between $75,000 and $100,000. A summary of the demographic
information and details regarding participants’ language backgrounds, for both EFI and LFI
students is presented in Table 1.
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Table 1: Demographic information for French immersion participants

Age, mean (range)
Sex (n)
Male
Female
Annual household income (M)
First Language (n)
Cantonese
English
Mandarin
Russian
Serbian
Spanish
Native Bilinguals (n)
Amharic-English
Bengali-English
Cantonese-English
Cantonese-Mandarin
Hindi-English
Mandarin-English
Punjabi-English
Russian-English
Spanish-English
Tagalog-English

Early French Immersion
(n = 56)
16;8 (16;3-17;3)

Late French Immersion
(n = 27)
16;7 (16;2-17;1)

20
36
$75,000-100,000

8
19
$75,000-100,000

4
30
4
1
1
1

1
6
2
2
0
0

1
0
4
2
0
3
0
2
2
1

0
1
1
6
1
5
1
0
0
1
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2.1.2

Raters of pronunciation
A second set of participants was recruited for the purpose of rating the pronunciation of

the French immersion participants. Ten native-French speakers and ten native-English speakers
were recruited to evaluate French and English pronunciation, respectively. The mean age of the
French rater group was 40, and the mean age of the English rater group was 32. All raters had
resided in a large urban city in British Columbia for at least five years. Each rater group
comprised of an equal number of males (n=5) and females (n=5). In addition, each rater group
had equal proportions of raters of a language-related profession (e.g. speech-language
pathologists, language teachers) (n=5), and from various non-language-related professional
backgrounds (e.g. nursing, computing science, etc.) (n=5).

2.2

Procedures
Prior to commencement of the study, classroom teachers sent information packages home

with the prospective French immersion participants. The information packages included a form
for parents/guardians to consent to their child’s participation, along with a language background
questionnaire, which were to be returned to the classroom teacher. Information about
participants’ language experience with French was collected to ensure that no significant
exposure to French outside of the French immersion programs had taken place. Participants were
excluded if they spoke French natively, if they reported speaking French at home, or if they had
a history of speech, language, hearing or cognitive disorders. Preceding the first individual
testing session, participants provided verbal assent to participate in the study. Only students who
assented and whose parents consented were included in the study.
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Trained research assistants conducted a total of two individual testing sessions (one in
French and one in English) with each participant. Testing sessions lasted between 30-45 minutes,
and were separated by one to two weeks. Within each testing session, five measures of language
proficiency were collected: receptive vocabulary knowledge, grammar knowledge (accuracy and
reaction time), listening comprehension, and a speech production task. The speech production
task was audio-recorded. All measures were typically completed in a single session, and were
administered in no particular order within a session. After completing individual testing sessions,
French immersion students were also asked to fill out a language history questionnaire.
Subsequently, the audio–recordings of the French immersion students’ speech production
task were evaluated by native-French speakers and native-English speakers, in individual
sessions. To avoid confounding due to order-effects, the audio-recordings were presented to each
rater in a randomized order. Verbal instructions to raters were supplemented by written
instructions on the top of each rating sheet, which included a visual depiction of the numerical
rating-scale. Pronunciation ratings were made on a 9-point continuous scale, from 1 (least like a
native speaker) to 9 (most like a native speaker), which is standard practice in research
investigating pronunciation (Isaacs & Thomson, 2013).

2.3

Materials
The materials used in the present study involved a combination of standardized and

experimental measures of language proficiency. French language proficiency measures and
English language proficiency measures are described in sections 2.3.1 and 2.3.2, respectively.
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In addition to these measures, information about French immersion students’ language
learning experience and SES was collected with a paper-based language background
questionnaire and a computer-based language history questionnaire, which are described in
section 2.3.3.

2.3.1

French language proficiency measures

Receptive vocabulary knowledge
The Échelle de Vocabulaire en Images Peabody (ÉVIP-III, Dunn, Dunn & ThériaultWhalen, 1993) is a standardized test of French receptive vocabulary knowledge. In this task
participants were asked to identify the picture that correctly corresponded to a word presented
orally by the test administrator, among four picture alternatives. The test-retest reliability
coefficient for this age group in the manual was .73 (Dunn et al., 1993).

Grammar knowledge
A grammaticality judgement test adapted from Birdsong (1992) was implemented to
assess participants’ grammar knowledge. This test was selected because of the comprehensive
number and variety of morpho-syntactic structures assessed. A sentence was either completely
correct or incorrect, in terms of either word-structure (morphology) or sentence structure
(syntax). Of the 76 sentences originally included in the test by Birdsong (1992), 4 grammatical
sentences were removed as they posed problems for interpretation. The French grammaticality
judgement test implemented in this study consisted of a total of 72 sentences, of which 44 were
grammatical and 28 were ungrammatical. Examples of stimuli of each of the seven sentence
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construction types can be found in Table 2, with a complete list of sentences included on the test
in Appendix A. A comprehensive description of each sentence construction type can be found in
Birdsong (1992).
The grammaticality judgement test was administered on a laptop computer, using EPrime® Experimental Software (Schneider, Eschman, & Zuccolotto, 2002). Written instructions
were provided on the computer screen, and participants had the opportunity to ask the
experimenter for clarification. A set of 6 practice-sentences were provided to ensure that
participants knew how to complete the task. Participants were presented with one written
sentence at a time on a computer screen. They were instructed to judge whether each sentence
was grammatical or not, by pressing designated computer keys. In addition, they were instructed
to respond as quickly and accurately as possible. Sentences were presented in a random order to
control for order effects. Both the accuracy and reaction time were recorded with the E-Prime
Software.
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Table 2: Examples of stimuli for the French grammaticality judgement test (adapted from Birdsong, 1992)

Grammatical Construction
Adjacency

Number of
sentences
15

En-avant

7

Prenominal Past Participle

6

(Qui/Que) That-Trace

10

De+ Modifier

16

Ce vs. il (elle)

10

Middle-voice

8

Ungrammatical & Grammatical Examples
*Diane a placé dans sa chambre des fleurs.
'Diane put in her room some flowers.'
Diane a placé des fleurs dans sa chambre.
'Diane put some flowers in her room.'
Elle a lu ce livre. *Elle en téléphone a
I'auteur.
'She read this book. She-of it-phones the
author.'
Elle a lu ce livre. Elle en aime I'auteur.
'She read this book. She - of it - likes the
author.'
*Le connu romancier vient d’arriver.
‘The known novelist just arrived.’
Le très connu Marcel Proust vient d’arriver.
‘The well-known Marcel Proust just arrived.'
*Qui disais-tu qui a épousé Laure?
'Who did you say that married Laure?'
Qui disais-tu a épousé Laure?
'Who did you say married Laure?'
*Elle a les lettres d'écrites.
'She has the letters written.'
Elle a deux lettres d'écrites.
'She has two letters written.'
*Sophie nous a dit que c'était malade hier soir.
'Sophie told us that she/it was sick last
night.'
Sophie nous a dit qu'elle était malade hier
soir.'
‘Sophie told us that she was sick last night.'
*Cette maison a été vendue d'elle-même.
'This house was sold by itself.'
Cette maison s'est vendue d'elle-même.
'This house sold itself.'

Total: 72
Note: Sentences marked with an asterisk (*) are ungrammatical.
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Listening comprehension
The Compréhension orale subtest from the Test de rendement individual de Wechsler
(WIAT-II, Wechsler, 2007) was used to measure listening comprehension in French. This subtest
used a picture elicitation task to assess sentence comprehension, and included items that
measured expressive and receptive vocabulary knowledge. The test-retest reliability coefficient
in the manual was .88 for this age group (Wechsler, 2007).

Speech production
The prompt for the speech production task was a typed and printed paragraph (See
Appendix C) adapted from O’Shaughnessy (1984). This paragraph was chosen as it contained all
consonant and vowel sounds in the French language, in addition to a wide range of phonetic
sequences and syntactic constructions, which were representative of French speech. Participants
were given one minute to prepare, prior to reading aloud and being audio-recorded.

2.3.2

English Language Proficiency Measures

Receptive vocabulary knowledge
The Peabody Picture Vocabulary Test-4 (PPVT-4, Dunn & Dunn, 2007) is a standardized
test of English receptive vocabulary knowledge. Consistent with the task in the ÉVIP-3,
participants were asked to identify one picture from a selection of four, which correctly
corresponded to a word presented orally by the test administrator. The mean test-retest reliability
coefficient for the PPVT-4 is .92 (Dunn & Dunn, 2007).
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Grammar knowledge
A grammaticality judgement test adapted from McDonald (2006) was used to assess
participants’ English grammar knowledge. Similar to the French grammaticality judgement test,
this test was selected because of the comprehensive number and variety of morpho-syntactic
structures assessed. This test included fifty pairs of sentences, in which each pair included a
grammatical and ungrammatical version. Sentences were either completely correct or incorrect,
in terms of either morphology or syntax. Ten different sentence constructions were tested.
Examples of stimuli used in the grammaticality judgement test can be found in Table 3, while a
complete list of the sentences used in this test can be found in Appendix B.
The grammaticality judgement test was administered on a laptop computer, using EPrime Software. Written instructions were provided on the laptop screen and a set of 6 practicesentences were provided. Participants were presented with one written sentence at a time on a
computer screen. They were instructed to judge whether each sentence was grammatical or not,
by pressing designated computer keys. In addition, they were instructed to respond as quickly
and accurately as possible. Sentences were presented in a random order to control for order
effects. Both the accuracy and reaction time were recorded with the E-Prime software.
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Table 3: Examples of stimuli for the English grammaticality judgement test (adapted from McDonald, 2006)

Grammatical Construction

Number of
Sentences
8

*The lady drove same car for past 20 years.

16

The lady drove the same car for the past 20 years.
*Last night my friend walk home after dark.

16

Last night my friend walked home after dark.
*The boy jump whenever he is startled.

Regular plural

16

The boy jumps whenever he is startled.
*There are 20 flute in our marching band.

Present progressive

8

There are 20 flutes in our marching bad.
*The little girl is play with her dolls.

8

The little girl is playing with her dolls.
*Last week the pilot flied to Paris.

Articles

Regular past tense

Third person singular

Irregular past tense

Irregular plural

Wh-questions

Yes/no questions

Word order

4

Ungrammatical & Grammatical Examples

Last week the pilot flew to Paris.
*Several of the mans decided not to go to the
football game.

8

Several of the men decided not to go to the
football game.
*What you think about the new coach?

8

What do you think about the new coach?
*Drives the teacher a really fancy red car?

8

Does the teacher drive a really fancy car?
*The teacher the tests graded.
The teacher graded the tests.

Total: 100
Note: Sentences marked with an asterisk (*) are ungrammatical.
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Listening comprehension
The Listening Comprehension subtest from the Woodcock Language Battery ProficiencyRevised (WLPB-R, Woodcock, 1991) was used to measure listening comprehension. In this
standardized task, the experimenter read short sentences aloud, with each sentence missing a
single word. This task required participants to say one word, which would appropriately
complete the sentence both in terms of structure (syntax) and meaning (semantics). The testretest reliability coefficient for this assessment was .75 (Woodcock, 1991).

Speech production
The prompt for the speech production task was a short paragraph, which was typed and
presented to participants on paper. The English paragraph (See Appendix C) was obtained from
The Speech Archive website (Weinberger, 2015), and was previously used by Huang (2014) to
study the effect of age on speech production. This paragraph was chosen because it contained the
full inventory of English vowels and consonants.

2.3.3

Background questionnaire & language history questionnaire

The background questionnaire gathered information about the students’ experiences of
French immersion, languages spoken in the home, parents’ English proficiency levels, parents’
current occupations, and annual household income as an indication of SES. In addition to this
paper-based questionnaire, the LHQ 2.0 (Li, Zhang, Tsai & Puls, 2013) collected information
about students’ current level of education, country of origin and of residence, self-rated language
abilities, and years of language use. For the purpose of the present study, information about the
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participants’ socio-demographic history (e.g. age, gender and socio-economic status), and
language background (e.g. languages known, years of language exposure, languages spoken in
the home), were included.
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Chapter 3: Results
3.1

Data analyses
To test my hypotheses, each indicator of language proficiency was analyzed with an

independent samples t-test. For the standardized language measures, receptive vocabulary
knowledge and listening comprehension, the t-tests were performed on the standardized scores.
For the experimental measures, grammar knowledge and pronunciation, the t-tests were
performed on the raw scores. To correct for multiple comparisons, the Holm-Bonferroni method
was used (Holm, 1979).
Two-way random intra-class correlations (ICC) for average measures on the
pronunciation ratings indicated a high level of consistency between the pronunciation raters. For
the group of native-English raters, the average measure ICC was high (r = .824) with a 95%
confidence interval from .762 to .875 (F (82,738) = 5.679, p <.001). For the group of nativeFrench raters, the average measure ICC was high (r = .849) with a 95% confidence interval from
.795 to .893 (F (82,738) = 6.607, p <.001). Given that inter-rater reliability was high (r >.75), an
average pronunciation rating for each participant was used in the calculation of the group meanscore for each language (English and French).
Consistent with standard practice in reaction time (RT) research, only RTs for correct
responses in the grammar knowledge task were included in the analyses. Prior to completing all
t-tests, outliers were assessed by inspection of a boxplot, normality was assessed using ShapiroWilk’s test, and homogeneity of variances was assessed by Levene’s test. A single outlying score
was identified in the data, as assessed by inspection of a box plot for extreme values. In this case,
one participant in the EFI group scored 78 (out of 100) on the English grammar knowledge task,
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which was lower than the first quartile minus three times the interquartile range (Q1 –3*IQR). In
order to eliminate the influence of this outlier on the data set, the score was removed. Further, the
assumption of homogeneity of variances was violated for the French grammar knowledge RT
measures. Accordingly, the results on this measure underwent the Welch-Satterthwaite
correction for degrees of freedom (Satterthwaite, 1946; Welch, 1947). In the following sections,
results are reported before and after the Holm-Bonferroni adjustment was applied.
3.1.1

EFI and LFI performance on French language proficiency measures
The mean scores and standard deviations for EFI and LFI groups, along with the results

of the t-tests for the French measures are presented in Table 4.
Table 4: Mean scores (and standard deviations) for EFI and LFI on French language proficiency measures
with independent samples t-test results

French Measures
Receptive vocabulary
knowledge
Grammar knowledge
- RT (m/s)
Listening comprehension
Pronunciation

EFI
M
(SD)

LFI
M
(SD)

88.46
(15.27)
44.02
(3.19)
4644.93
(1392.40)
88.13
(9.54)
4.84
(0.65)

83.52
(18.37)
43.44
(3.56)
4248.74
(984.79)
89.00
(10.22)
4.81
(0.76)

df

t

p

d

81

1.293

.200

0.29

81

.738

.463

0.17

69.98

1.325

.140

0.32

81

-.383

.703

- 0.09

81

.209

.835

0.04

For all measures of French language proficiency, there were no significant differences
found in group performance between EFI and LFI.
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3.1.1.1

Post-hoc analyses on French grammar knowledge task

In addition to the overall grammar knowledge and RT measures, a post-hoc comparison
between EFI and LFI groups on each sentence construction type and RT for each sentence
construction type, was completed. Analyses on these data were carried out by means of a series
of non-parametric Independent Sample Mann-Whitney U tests, as it was found that the scores
and RTs for each sentence construction type was not normally distributed. Distributions of
accuracy scores and RTs between EFI and LFI groups were similar for each sentence
construction, as assessed by visual inspection. The mean accuracy scores, RTs, and standard
deviations for all sentence construction types, along with results of the Independent Mann
Whitney U tests, are presented in Table 5.
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Table 5: EFI and LFI performance on each sentence-type within the French grammar knowledge task

EFI
M
(SD)

LFI
M
(SD)

Mann-Whitney
U

p

d

12.63
(1.30)
2.98
(1.19)
3.29
(1.11)
5.95
(1.70)
8.52
(1.53)
5.70
(1.32)
4.96
(1.31)

11.93
(1.49)
3.18
(1.11)
3.19
(0.88)
6.48
(1.32)
8.67
(1.80)
5.44
(1.69)
4.56
(1.03)

550.00

.040

0.50

829.00

.462

- 0.17

696.00

.542

0.10

886.00

.198

- 0.35

813.50

.567

- 0.09

691.50

.522

0.17

590.00

.096

0.34

Accuracy
Adjacency
(n =15)
En-avant
(n =7)
Prenominal past participle
(n =6)
That-Trace
(n =10)
De + modifier
(n =16)
Ce vs. il (elle)
(n =10)
Middle-voice
(n =8)
Reaction Time
Adjacency
RT (m/s)
En-avant
RT (m/s)
Prenominal past participle
RT (m/s)

3942.57
(1261.2)
6539.79
(2638.53)
5048.92
(2047.87)

3741.42
(977.38)
6069.64
(3042.56)
4041.84
(1420.92)

713.00

.676

0.17

682.00

.472

0.17

540.00

.036

0.57

That-Trace
RT (m/s)
De + modifier
RT (m/s)
Ce vs. il (elle)
RT (m/s)
Middle-voice
RT (m/s)

4841.69
(1760.77)
4092.90
(1432.97)
5663.34
(2067.60)
4441.96
(1533.22)

4301.91
(1098.04)
3656.57
(918.25)
4907.70
(1208.38)
4361.49
(1319.28)

594.00

.115

0.37

630.00

.221

0.36

618.00

.180

0.45

762.00

.953

0.06
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Results revealed that the EFI group performed significantly better than the LFI group on
the Adjacency sentence-construction, and that the LFI group responded significantly faster than
the EFI group on the prenominal past-participle sentence construction. However, after the HolmBonferroni adjustment for alpha was applied to each family of tests (accuracy or RT), no
statistically significant differences between EFI and LFI groups were detected (p >.007).
An additional post-hoc analysis was carried out to compare the performance of EFI and
LFI groups on the French grammar knowledge task for only incongruent trials (i.e. identification
of sentences which were ungrammatical, n = 22). Similar to the comparative result concerning
the grammar knowledge scores across all trials, the result of this analysis revealed no significant
difference between EFI (M=13.80, SD = 3.80) and LFI (M=13.26, SD = 3.88) groups, t(1, 81) =
.608, p = .545, d = 0.14.
3.1.2

EFI and LFI performance on English language proficiency measures
The mean scores and standard deviations for EFI and LFI groups, along with the results

of the t-tests for the English measures are presented in Table 6.
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Table 6: Mean scores (and standard deviations) for EFI and LFI on English language proficiency measures
with independent samples t-test results

English Measures
Receptive vocabulary
knowledge
Grammar knowledge
- RT (m/s)
Listening comprehension
Pronunciation

EFI
M
(SD)

LFI
M
(SD)

108.57
(10.81)
93.00
(3.29)
3205.56
(792.06)
525.14
(9.99)
8.00
(0.55)

108.85
(11.38)
94.11
(3.04)
2968.65
(621.23)
525.48
(9.37)
7.64
(0.80)

df

t

p

d

81

-.109

.914

- 0.03

80

-1.47

.146

- 0.35

81

1.361

.177

0.33

81

-.148

.883

- 0.04

81

2.385

.019

0.53

A statistically significant difference was found only on the English pronunciation
measure, such that the EFI group sounded more native-like than the LFI group. For all other
English language proficiency measures, no significant differences in performance were found.
After the Holm-Bonferroni correction for alpha was applied to the English measures (p =
.01), no statistically significant differences were detected between EFI and LFI groups.
3.2

Dividing the sample based on home-language
The lower pronunciation score in English of the LFI group was surprising and prompted a

further examination of the sample. Responses on the language background questionnaire
revealed that the EFI group contained proportionally more participants whose home-language
(and L1) was English only (53.5%, or 30 out of 56), when compared with the LFI group (22.2%,
or 6 out of 27).
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As a result, the sample was divided into two groups based on home-language: bilinguals
(participants who spoke only English at home), and multilinguals (participants who spoke a
language other than English at home). In total, there were 36 bilinguals (30 EFI, 6 LFI) and 47
multilinguals (26 EFI, 21 LFI) within the sample. In order to determine if there were differences
in the language outcomes of bilinguals and multilinguals, a series of independent samples t-tests
were carried out on the mean scores for each group. The mean scores, standard deviations, and
results of the t-tests comparing bilinguals and multilinguals on the French and English measures
are presented in Tables 7 and 8, respectively.
Table 7: Mean scores (and standard deviations) for bilinguals and multilinguals on French language
proficiency measures with independent samples t-test results

French Measures
Receptive vocabulary
knowledge
Grammar knowledge
- RT (m/s)
Listening
comprehension
Pronunciation

Bilinguals

Multilinguals

M
(SD)

M
(SD)

df

t

p

d

84.08
(15.95)
43.94
(3.26)
4735.04
(1309.35)
85.61
(9.27)
4.65
(0.59)

88.98
(16.58)
43.75
(3.37)
4348.31
(1248.08)
90.55
(9.59)
4.96
(0.73)

81

-1.355

.179

- 0.30

81

0.271

.787

0.06

81

1.370

.175

0.30

81

-2.361

.021

- 0.53

81

-2.057

.043

- 0.46

38

Table 8: Mean scores (and standard deviations) for bilinguals and multilinguals on English language
proficiency measures with independent samples t-test results

English Measures
Receptive vocabulary
knowledge
Grammar knowledge
- RT (m/s)
Listening
comprehension
Pronunciation

Bilinguals

Multilinguals

M
(SD)

M
(SD)

df

t

p

d

107.61
(9.91)
92.43
(3.34)
3348.74
(945.44)
526.72
(10.33)
8.18
(0.37)

109.47
(11.70)
94.06
(3.02)
2940.43
(588.67)
524.13
(9.20)
7.66
(0.74)

81

-0.765

.447

- 0.17

80

-2.320

.023

- 0.52

55.17

2.597

.006

0.70

81

1.207

.231

0.26

70.93

4.117

.000

0.98

On the French listening comprehension task, multilinguals scored significantly higher
than bilinguals. Based on the French pronunciation ratings, it was revealed that both groups
tended to score toward the non-native-like end of the scale, but the multilinguals’ pronunciation
of French was significantly closer to native-like than the bilinguals’ pronunciation of French.
After the Holm-Bonferroni adjustment for alpha was implemented (p = .01), none of these results
were statistically significant.
On the English grammar knowledge measure, multilinguals scored significantly higher
than bilinguals. In addition, multilinguals had significantly faster RTs than bilinguals. Further,
bilinguals’ pronunciation of English sounded significantly more native-like than that of the
multilinguals. After the Holm-Bonferroni adjustment for alpha was implemented (p = .01), only
two of these results, pronunciation and RT, remained statistically significant.

39

3.2.1

Post-hoc analyses on language aptitude and motivation
In order to further investigate the differences in French language outcomes between

bilinguals and multilinguals, a series of post-hoc t-tests on language aptitude and motivation
were carried out. More detailed analyses on language aptitude and motivation were conducted
and reported in a related study by Kwan (2015), which investigated the relationship between
language aptitude and motivation on the language outcomes with the same sample of students. In
this study, the Pimsleur Language Aptitude Battery (PLAB, Pimsleur, Reed & Stansfield, 2004)
tested aspects of language aptitude, and the Attitude Motivation Test Battery (AMTB, Gardner,
1985) evaluated motivation for foreign language learning.
From the PLAB, three aspects of language aptitude were analyzed: verbal ability (i.e.
knowledge of words and ability to reason analytically with verbal materials), auditory ability (i.e.
reception and processing of information via the ear), and a total aptitude score. From the AMTB,
four aspects of attitude/motivation were measured: integrativeness (i.e. willingness to identify
with a different language community), motivation (i.e. goal-directed behavior), attitude toward
the learning situation, and an attitude/motivation index score. An in-depth explanation of each
measure can be found in Kwan (2015). The results of these post-hoc analyses are summarized in
Table 9.
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Table 9: Post-hoc analyses on bilinguals and multilinguals for language aptitude and motivation

Language Aptitude Measure
Verbal ability
Auditory Ability
Total Aptitude
Attitude/Motivation Measure
Integrativeness
Communicative motivation
Attitude toward learning
situation
Attitude/Motivation index

Bilinguals

Multilinguals

M
(SD)

M
(SD)

df

t

p

d

24.17
(5.40)
39.61
(4.90)
81.47
(9.33)

27.87
(5.17)
46.02
(5.91)
93.85
(10.25)

81

-3.162

.002

-0.70

81

-5.267

<.001

-1.17

81

-8.668

<.001

-1.93

159.86
(24.51)
86.39
(18.44)
109.35
(17.56)
400.03
(49.77)

179.23
(17.46)
100.68
(15.05)
115.28
(16.16)
442.43
(46.04)

81

-4.204

<.001

-0.93

81

-3.887

<.001

-0.86

81

-1.564

.122

-0.35

81

-3.935

<.001

-0.87

The results of the t-tests revealed statistically significant differences between bilinguals
and multilinguals for all measures of language aptitude. After the Holm-Bonferroni adjustment
was applied (p = .016), all of these differences remained statistically significant.
In addition, statistically significant differences between bilinguals and multilinguals were
found on all measures of attitude/motivation, except attitude towards the learning situation. After
the Holm-Bonferroni adjustment was applied (p = 0.0125), all of these differences remained
statistically significant.
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3.3

Summary of results
Analyses revealed that EFI and LFI students performed equivalently on all language

outcome measures of French and English, except for pronunciation in English, on which the EFI
group performed significantly better than the LFI group. When dividing the sample based on
home-language, multilinguals performed better than bilinguals on certain measures of French
and English language outcomes. In French, the multilinguals performed better than the bilinguals
on measures of listening comprehension and pronunciation. In English, multilinguals performed
significantly faster and more accurately than the bilinguals on the English grammar knowledge
task. However, the bilinguals sounded more native-like than the multilinguals on the English
pronunciation measure. Post-hoc analyses further revealed that multilinguals had higher
language aptitude and motivation to learn a foreign language, than bilinguals.
However, after conducting the Holm-Bonferroni adjustment for alpha, only two of the
results concerning language outcomes still held: bilinguals performed better than multilinguals
on the English pronunciation measure, and multilinguals responded faster than bilinguals on the
English grammar knowledge task. The application of the adjustment resulted in a loss of
statistical power, and an increased likelihood of Type II error (i.e. accepting the null-hypothesis
when it is actually false). Due to the exploratory nature of the study, the Holm-Bonferroni
adjustment for alpha was judged to be too conservative; thus, the uncorrected results will be
discussed in the next chapter.
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Chapter 4: Discussion
This study compared the language proficiency of EFI and LFI students nearing the end of
high school. The main purpose of this investigation was to determine if there were differences
between EFI and LFI groups on French and English language outcomes. This study was also
intended to provide more general information about the existence of a sensitive period for
language acquisition in the context of formal education. In the following sections, the findings of
the present study are discussed in relation to the original hypotheses, and within the framework
of the central research question. The implications of these results and directions for future
research are also discussed.

4.1

French language proficiency outcomes
Firstly, it was expected that EFI and LFI groups would perform equivalently on the

measures of French receptive vocabulary knowledge, grammar knowledge and listening
comprehension. As predicted, no significant differences were found between EFI and LFI groups
on these measures. This finding corroborates the results reported by Morrison and Pawley (1986)
and Turnbull et al. (1998), suggesting that performance on these measures may not be affected
by starting-age or by a greater amount of exposure to French in the context of school immersion.
However, the presence of multilingual students in the current study, who generally performed
better than the bilingual students, may provide an alternative explanation for the apparent lack of
age effects.
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Of particular note is the finding that EFI and LFI groups performed equivalently on the
French listening comprehension task, which was the only language measure that previously
revealed an EFI-advantage in Grade 7 (Day & Shapson, 1988) and in Grade 9 (Genesee, 1981).
Day and Shapson (1988) speculated that listening comprehension may be acquired more slowly
than other language skills and “if so, late immersion students may attain equivalence with their
early immersion counterparts in future grades” (p. 302). The results of the present study support
this hypothesis, and highlight the importance of providing sufficient time for LFI students to
develop listening comprehension skills in French, prior to evaluating them comparatively with
EFI students.
However, when the sample was divided by home-language, into groups of multilinguals
and bilinguals, it was found that multilinguals performed better than bilinguals on the listening
comprehension measure. The large presence of multilinguals within the sample (56.6%)
distinguishes the sample in the present study from that of Day and Shapson’s (1988) study, in
which the sample reported that English was the language most often spoken at home. Further,
since there were proportionally more multilinguals in the LFI group (77.8%) than in the EFI
group (46.4%), it is possible that any EFI-advantage on this measure may have been washed out
by a multilingual-advantage. Thus, differences between sample characteristics (viz., homelanguage) of this study in contrast to Day and Shapson’s study may explain the discrepant
findings concerning an EFI-advantage on the listening comprehension measure.
The finding that multilinguals performed better than bilinguals on the listening
comprehension task is explained by their heightened aptitude for processing auditory information
and motivation to learn French, when compared to bilinguals. In addition, it is possible that
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multilinguals demonstrated a form of additive multilingualism, which helped them excel on this
task; that is, a positive transfer from second-language learning, to learning French as an L3. This
line of thinking is consistent with previous studies on multilingual students in French immersion
programs, which indicated advantages for both general language proficiency, and specific
language skills, such as listening comprehension (e.g. Edwards et al., 1977; Wightman, 1981)
and perceptual discrimination in a third-language (e.g. Enomoto, 1994).
Secondly, it was expected that the EFI group would perform better than the LFI group on
the French pronunciation measure. Long (2013b) recently argued that evidence for a sensitive
period in a formal education context may be more apparent if pronunciation was assessed.
However, despite an earlier start, the EFI group in the present study did not appear to have
superior French pronunciation than the LFI group. The contrast between the findings of the
present study and that of previous work comparing EFI and LFI groups on French speaking
ability (Morrison & Pawley, 1986; Turnbull et al., 1998) are likely due to disparities between the
nature of the speaking tasks and their evaluation. The present study utilized a paragraph to
prompt oral output. By using this method, differences in pronunciation were better isolated than
they would have been in a spontaneous speech sample, which is often characterized by aspects of
language that could directly or indirectly confound ratings of pronunciation (e.g. grammatical
errors, use of vocabulary).
However, Morrison and Pawley (1986) evaluated French speaking ability using semidirected interviews, which simulate spontaneous speech. Further, their speech samples were
evaluated on aspects of language that are outside of the scope of pronunciation/accent (e.g.
communicative effectiveness, vocabulary, and complexity of spoken language). Similarly, the
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sentence-repetition task used by Turnbull et al. (1998), in which participants would have to
repeat a sentence verbatim, likely drew on aspects of auditory-verbal working memory and
speech-imitation ability, which are also linguistic skills that are beyond the scope of
pronunciation.
Further, it is possible that participant home-language affected EFI and LFI comparisons
on the French pronunciation task. Though it is not explicitly stated in either study (i.e. Morrison
& Pawley, 1986; Turnbull et al., 1998), it is assumed that English was the home-language of
most participants in these studies. However, as mentioned previously, there were a large number
of participants who were multilingual in the present study. By virtue of the finding that
multilinguals performed better than bilinguals on the French pronunciation task, the possible
interference of this factor cannot be ruled out.
The most likely reason that multilinguals sounded more native-like in French than the
bilinguals is that they had higher integrative motivation and oral willingness to communicate.
Post-hoc analyses on measures of language aptitude demonstrated that multilinguals had a
heightened aptitude score for verbal ability, in addition to integrative motivation and goaldirected behavior in general. This argument and finding is congruent with recent work by Mady
(2015), which demonstrated that immigrants in French immersion who performed better than
their Canadian-born peers on a speaking task, also demonstrated higher levels of integrative
motivation and willingness to communicate.
Alternatively, it is possible that multilinguals achieved higher ratings of pronunciation
than bilinguals due to an accent-bias. Namely, it is possible that the native-French raters judged
the pronunciation of French by native-English-speakers (bilinguals) more harshly than they did
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for speakers of other languages (multilinguals), possibly because the raters were more familiar
with English accented French than the accents of other languages. When asked about the most
salient characteristics of accented-speech, the native-French raters would often emulate
anglicized French. Further, some raters specifically mentioned aspects of pronunciation which
led to lower native-like ratings, such as aspirated voiceless stops [p t k]1 and vowel distortions,
which are documented features of English accented French (Gavac, 2006).
In sum, despite the EFI group having six more years of French instruction early on, no
significant differences were found between EFI and LFI groups on all measures of French
language proficiency, suggesting evidence against the notion of a sensitive period. However,
these results are interpreted with caution as it is possible that the EFI and LFI comparisons were
influenced by participant language-background (i.e. home-language). Analyses revealed that
participants who were multilingual performed better than participants who were bilingual on
measures of French listening comprehension and pronunciation. Taken together, it appears that
French language achievement is affected more by previous language-learning experience and
less by age of entry into French immersion.

4.2

English language proficiency outcomes
Provided that there were no differences in age of exposure to English between the two

groups, it was expected that EFI and LFI groups would achieve parity on all English language
proficiency measures. This hypothesis was supported for all measures, except pronunciation, on
which the EFI group performed better than the LFI group. This prompted a further exploration of

1

In French, these sounds are unaspirated, which means that they are not produced with an audible puff of breath.
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the sample, which revealed that the EFI group contained proportionally more native-English
speakers (bilinguals), while the LFI group contained more individuals whose L1 included
languages other than English (multilinguals). As reported on the language history questionnaire,
multilinguals were first exposed to English between 0 and 6 years of age, which is considered to
be within the sensitive period for L2 pronunciation (Long, 1990, 2013a, Granena & Long, 2013).
However, as stated by Long (2013a), exposure to the L2 during the sensitive period does not
necessarily guarantee that one will achieve native-like levels of pronunciation. Evidence from
previous studies on L2 pronunciation by early L2-learners (e.g. Flege, 1999, Flege, Frieda, &
Nozawa, 1997, Yeni-Komishian, Flege & Liu, 2000) has shown that accented speech is more
likely to appear in cases where the young learners have attained high levels of proficiency in the
L1 and/or continue to use the L1 in significant proportions in their everyday lives (Long, 2013a).
Although the proficiency level of the non-English L1 was not tested in the present study,
responses on the language background questionnaire revealed that multilinguals continued to use
their non-English L1 regularly and on a daily basis at home. Thus, the finding that multilinguals
sounded less native-like than bilinguals on the English pronunciation task is in line with the
aforementioned studies.
In addition, it was found that multilinguals performed better than bilinguals on the
English grammaticality judgment test. Albeit highly speculative, it is possible that the superior
performance of multilinguals on this task is attributed to cognitive advantages gained as a result
of their greater language experience. These cognitive advantages may include (a) heightened
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metalinguistic awareness,2 which would likely elevate accuracy scores, and (b) greater executive
control3, which would lead to faster processing time. This notion and interpretation stems from a
large body of research which has shown that bilinguals demonstrate linguistic and cognitive
advantages relative to monolinguals, including metalinguistic awareness and executive control
(e.g. Bialystok & Barac, 2012; Bialystok, Barac, Blaye & Poulin-Dubois, 2010; Carlson &
Meltzoff, 2008; Lazaruk, 2007; Galambos & Goldin-Meadow, 1990; Reder, Marec-Breton,
Gombert & Demont, 2013). However, as we did not test the L1 proficiency of the multilinguals,
we cannot be certain that they were balanced bilinguals at time of first exposure to French.
Alternatively, it is possible that multilinguals responded faster than bilinguals due to
differences in a sociolinguistic capacity (i.e. culture). As stated by Petrova, Wentura and Fu
(2013), the notion that cultural background influences executive control and attentional
processing is not new. Since bilinguals reported speaking only English at home, it is inferred that
this group consisted largely of persons of a Western Canadian culture. Correspondingly,
responses on the background questionnaire revealed that multilinguals were predominantly
(68.08%) of an East Asian culture. Previous comparisons of these two cultural groups have
suggested that children of an East Asian cultural background develop and master executive
control earlier than children of a Western culture (e.g. Lewis et al. 2009; Sabbagh et al. 2006; Oh
& Lewis, 2008; Liu, Wellman, Tardif & Sabbagh, 2009).

2

The ability to distance one’s self from the content of language, in order to pay attention to the structural features
and properties of words and sentences (Reder et al., 2013)
3
An umbrella term for the cognitive processes involved in working memory, shifting of mental states (cognitive
flexibility in task-monitoring, task execution, response selection) and inhibition (Catteneo et al., 2014; Bialystok,
2009; Miyake et al., 2000)

49

This phenomenon in East Asian populations has primarily been associated with cultural
values and linguistic practices. In line with their Confucian heritage, parents of East Asian
culture, including those living in Western societies, place greater importance on obedience,
respect for others, behavioral self-control, and emotional regulation than parents in Western
cultures (Chen et al. 1998; Park & Cheah, 2005; Oh & Lewis, 2008), which consequently create
more opportunities to practice executive control (Oh & Lewis, 2008; Lewis et al., 2009). Further,
the speech of East Asian parents to preschoolers contain more action verbs (Choi & Bowerman,
1991), which may implicitly emphasize the role of behavioral control early on in life (Kim,
McGregor & Thompson, 2000; Lewis et al., 2009; Oh & Lewis, 2008). Therefore, bearing in
mind the dominant cultures of the respective multilingual and bilingual groups, a viable
explanation for the faster response times by multilinguals is an effect of culture.

4.3

Revisiting the notion of a sensitive period for language learning
By investigating the French language outcomes of EFI and LFI students, one of the aims

of the present study was to investigate the effect of age of entry into French immersion on
French language outcomes. As mentioned previously, results revealed no significant differences
on French language outcomes between EFI and LFI groups. This finding may be interpreted in
two ways concerning the notion of a sensitive period. On the one hand, this finding may indicate
that the age of entry into EFI (approximately 5 or 6) and LFI (approximately 12 or 13) are within
the putative sensitive period. Thus, it would appear that this period culminates beyond the age of
12 or 13 (i.e. when LFI students enter French immersion). On the other hand, this finding may

50

suggest evidence against the notion of a sensitive period or age effects in the context of French
immersion.
Although the age at which the critical/sensitive period culminates is a source of continual
debate, the second interpretation is more convincing as it is in line with the more recent findings
comparing early and late L2 learners in the broader field of foreign language acquisition in an
educational setting (i.e. Al-Thubaiti, 2010; Cenoz, 2003; Muñoz, 2011). As mentioned by Muñoz
(2008), language learning in the context of education is subject to many factors which may better
explain ultimate attainment in an L2 than the age of first exposure. These factors include the
limited amount of exposure/instruction (i.e. only within school-hours), the limited source of
input (i.e. the teachers and peers in classroom), and inconsistency of the quality of input (i.e. as
teachers’ and peers’ French proficiency varies). Although French immersion fosters richer and
more natural input than more traditional approaches to foreign language instruction (i.e. where
language itself is the topic of instruction, rather than the medium of instruction), it does not
appear to be sufficient to trigger early advantages observed more readily, though still
inconsistently, in naturalistic language-learning contexts.
However, it is also possible that age effects were concealed by the large proportion of
multilingual participants within the sample. In recent years, the language background of French
immersion student populations has become increasingly heterogeneous, and the assumption that
French immersion students are monolingual-English speakers outside of the classroom is no
longer feasible (Swain & Lapkin, 2005). This was certainly the case in the present study, in
which the majority of participants spoke languages other than English at home. Considering that
it was found that these multilingual participants performed as well as, if not better than,
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bilinguals on all French language measures, it is possible that the heightened proportion of
multilinguals in the LFI group positively influenced the scores of the LFI group to achieve parity
with those of the EFI group.
While the findings from this study suggest that age effects may be less robust than
previously thought, it is not possible to conclude that age of entry into French immersion bares
no effect on language outcomes. This is primarily because the disproportion of multilinguals
across EFI and LFI groups may have obscured an EFI-advantage, should one exist. Nevertheless,
the results of this study have shed further light on the impacts and influences of factors other
than age, on language proficiency. These would include one’s linguistic and cultural background,
language aptitude, and motivation to learn a foreign language. Altogether, this study underlines
the complex nature of language proficiency, and gives rise to further study on the impact of these
factors in addition to age on second or subsequent language acquisition, in the context of formal
education.

4.4

Strengths and limitations
The present study was the first in nearly 20 years to compare the language outcomes of

EFI and LFI groups nearing the time of graduation, and one which reflected the changing
demographics of enrollment in French immersion. Further, it was the only study which compared
EFI and LFI groups nearing the time of graduation within the province of British Columbia. In
line with recent methodological recommendations, students in this study were tested in both
languages of their formal education: French and English, rather than only the target language
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(French). Finally, this study compared the French language outcomes of early and late learners of
French to one another, rather than to the performance of monolingual native-French speakers.
However, this work was not without limitation. The present research took place within a
single school district in Western Canada, and French immersion programs differ in program
structure (i.e. concerning percentage of French instructional time, subjects offered in French)
across districts and provinces. Thus, it is possible that the generalizability of findings is limited
to students in French immersion programs that are similar in the matter of program structure.
Further, in the interest of not using too much of the class-time of students and teachers,
only a limited number of language outcomes were measured. For the same reason, multilingual
students were tested only in the two languages they were educated in, English and French, even
though several participants reported being users of other languages at home. Furthermore, it was
not possible to control for L1-typologies when comparing EFI and LFI groups because of the
heterogeneity across the sample, which resulted in small numbers of each L1-type.
The presence of multilinguals in this study, and their uneven distribution across the EFI
and LFI groups, is another limitation of this study. However, the large number of multilinguals
across the sample is representative of the linguistic and cultural diversity of the population within
the city where this research took place, in which approximately 63% of residents reported having
an L1 other than English in the latest Canadian Census (Statistics Canada, 2012b). There are also
several practical reasons which could explain the heightened proportion of multilinguals in an
LFI program. For instance, multilingual students are often immigrants, and they may have
entered the Canadian school-system at an age which is beyond EFI entry in kindergarten or
Grade 1. Another reason could be that parents who speak languages other than English at home
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may have chosen not to enroll their child in an EFI program, possibly because they felt it might
not give their child sufficient opportunity to learn English (Genesee & Jared, 2008). For these
reasons, among others, it may be more appropriate to consider the greater proportion of
multilinguals to be an inherent factor of LFI.

4.5

Future directions
The growing number of students from culturally and linguistically diverse backgrounds

in French immersion deserves careful consideration in future studies. In urban areas, where
immigrant populations represent over 40% of the total population (Statistics Canada, 2012a),
increasing numbers of students with bilingual and multilingual backgrounds are likely to enroll
in French immersion programs. Educators, parents and students would benefit from information
guiding their understanding of the various French immersion programs, which would further
enable students to consider their options for success in language learning and academic
achievement.
In light of the results of the present study, further exploration comparing the language
outcomes of EFI and LFI students on a larger-scale is needed in order to fully examine potential
effects of age of entry into French immersion. Future studies investigating age effects in the
context of French immersion should gather comprehensive language background data, and
control for L1 by only including participants who are speakers of the same L1 or by categorizing
speakers of the same L1 a priori. Further research of a longitudinal nature would also allow
researchers to examine language achievement for persons of different linguistic profiles and L1typologies over time. Since language achievement also appears to be linked with language
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aptitude and motivation to learn a foreign language, these factors should not be ignored in future
studies.
French immersion programs have significantly evolved over time in terms of the program
delivery, the curriculum used, and the demographics of the student body. While the present study
shed greater light on demographic aspects, it would be beneficial for future work to focus on
pedagogical aspects of French immersion. An investigation of the quantitative and qualitative
features of French input from teachers could mutually inform theories of second or subsequent
language acquisition, and promote our understanding of language development through French
immersion programs.

4.6

Conclusion
This study was the first to compare the language outcomes of EFI and LFI students

nearing the time of high-school graduation in the province of British Columbia. In contrast with
eastern regions of Canada, French is spoken less widely within the communities of British
Columbia. Thus, the language achievement of EFI and LFI students from this province is more
likely to represent the French language skills gained exclusively from the respective French
immersion programs. Since EFI and LFI students enter French immersion at different ages (i.e.
approximately 5 and 12, respectively), this comparative examination of EFI and LFI language
outcomes aimed to shed further light on the potential effect of age on language achievement in
the context of French immersion.
No differences were found between EFI and LFI groups on measures of French language
proficiency. Thus, the findings do not appear to support the notion of a critical or sensitive period
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within the context of L2 acquisition in French immersion. While these results are congruent with
findings in the broader field of foreign language education, no conclusive statements regarding
the putative sensitive period can be made from this study, since age effects may have been
masked by the better performance of multilinguals, the majority of whom were in LFI.
In the context of French immersion, it appears that factors other than starting-age, such as
language background, language aptitude, and motivation, are more influential on language
achievement. This study contributes new evidence to a growing body of research in support of
the language achievement of multilingual students in French immersion classrooms. Considering
the growth in the number of multilingual students in French immersion programs and the
contrastive performance on language outcomes between bilinguals and multilinguals in the
present study, the cultural and linguistic diversity of French immersion students deserves careful
consideration in future research.
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Appendices
Appendix A French grammaticality judgement task (adapted from Birdsong, 1992)
The following sentences were presented individually on a computer screen using E-Prime
® Experimental Software (Schneider, Eschman, & Zuccolotto, 2002). Participants judged the
sentences as either grammatical or not grammatical by pressing keys on the lap-top keyboard.
(*) indicates an ungrammatical sentence.
Sentence Construction
Adjacency
Albert finira son travail bientôt.
Lucie a donné à Henri des fleurs.
Thomas a pris avant la fête une douche.
Diane a placé des fleurs dans sa chambre.
Antoinette a traversé rapidement la rue.
Diane a placé dans sa chambre des fleurs.
Lucie a donné des fleurs à Henri.
Les garçons regardent la télévision avec intérêt.
Marie a descendu prudemment les marches.
Antoinette a traversé la rue rapidement.
Albert finira bientôt son travail.
Jeanne mange de la crème glacée souvent.
Les garçons regardent avec intérêt la télévision.
Marie a descendu les marches prudemment.
Thomas a pris une douche avant la fête.
En-Avant
Maurice a vu un certain lit -> Maurice en a vu un certain.
Charles a vu un grand lit -> Charles en a vu un grand.
Elle a lu ce livre. Elle en téléphone à l’auteur.
La préface de ce livre est flatteuse  La préface en est flatteuse.
Elle a lu ce livre. Elle en aime l’auteur.
Le président de cette compagnie se paie un bon salaire  Le
président s'en paie un bon salaire.
La préface de ce livre m’agace  La préface m’en agace.

Grammatical/Ungrammatical
Grammatical
Ungrammatical
Ungrammatical
Grammatical
Grammatical
Ungrammatical
Grammatical
Grammatical
Grammatical
Grammatical
Grammatical
Grammatical
Grammatical
Grammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Grammatical
Ungrammatical
Ungrammatical
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Prenominal Past Participle
C'était un étonné candidat qui a perdu aux élections.
Le connu romancier vient d’arriver.
Le très connu Marcel Proust vient d’arriver.
C'était un étonné Giscard qui a perdu aux élections.
C'était un étonné candidat.
Le très connu romancier vient d’arriver.
That-Trace
Qui crois-tu qui rendra visite à Marc?
Qui crois-tu que rendra visite à Marc?
Que dis-tu que qui a acheté?
Qui dis-tu qui a acheté quoi?
Qui disais-tu qu'a épousé Laure?
Qui disais-tu qui a épousé Laure?
Que dis-tu qu'a acheté qui?
Qui disais-tu a épousé Laure?
Qui crois-tu rendra visite à Marc?
Que dis-tu que Marie a acheté?
De + Modifier
Elle a oublié deux matinées de libre.
Elle a les lettres d’écrites.
Elle a une matinée de libre.
J'ai trouvé un problème de résolu.
Elle a les matinées de libre.
Elle a deux lettres d’écrites.
Elle a la matinée de libre.
Deux matinées de libre étaient marquées sur son calendrier.
Elle a oublié une lettre d’écrite.
Deux lettres d’écrites étaient retrouvées dans sa chambre.
Encore un problème de résolu.
Elle a une lettre d’écrite.
Elle a oublié deux lettres d’écrites.
Elle a deux matinées de libre.
Elle a oublié une matinée de libre.
Elle a la lettre d’écrite.

Grammatical/Ungrammatical
Grammatical
Ungrammatical
Grammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Ungrammatical
Grammatical
Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical
Grammatical
Grammatical
Grammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Grammatical
Grammatical
Grammatical
Ungrammatical
Ungrammatical
Grammatical
Grammatical
Ungrammatical
Grammatical
Grammatical
Ungrammatical
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Ce/il (elle)
Qui est Victor Hugo? C'est un grand écrivain du XIXième siècle.
Bernard Pivot, c’est un intellectuel qui n’a peur de rien.
Marie voulait dire à Jean qu'il était un génie que tout le monde
respecte.
Sophie nous a dit qu’elle était malade hier soir.
Marie a dit de Jean que c'est un génie.
Marie voulait dire à Jean que c'était un génie que tout le monde
respecte.
Bernard Pivot, il est un intellectuel qui n’a peur de rien.
Sophie nous a dit que c’était malade hier soir.
Marie a dit de Jean qu'il est un génie.
Qui est Victor Hugo? Il est un grand écrivain du XIXième siècle.
Middle-Voice
Cette maison a été vendue d’elle-même.
Cette pièce se balaie d’elle-même.
Cette voiture se lave d’elle-même.
Ce tire-bouchon s’utilise de lui-même.
Ces formules se mémorisent d’elles-mêmes.
Les langues romanes s'acquièrent d’elles-mêmes.
Jeanne mange souvent de la crème glacée.
Cette maison s'est vendue d'elle-même.

Grammatical/Ungrammatical
Grammatical
Grammatical
Grammatical
Grammatical
Grammatical
Grammatical
Ungrammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Ungrammatical
Ungrammatical
Ungrammatical
Grammatical
Grammatical
Grammatical
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Appendix B English grammaticality judgement task (adapted from McDonald, 2006)
The following sentences were presented individually on a computer screen using E-Prime
® Experimental Software (Schneider, Eschman, & Zuccolotto, 2002). Participants judged the
sentences as either grammatical or not grammatical by pressing keys on the lap-top keyboard.
(*) indicates an ungrammatical sentence.

Sentence Structure
Articles
The lady drove the same car for the past 20 years.
The lady drove same car for the past 20 years.
I saw you at the hotel, but you did not see me.
I saw you at hotel, but you did not see me.
I jumped in the pool and started swimming very quickly.
I jumped in pool and started swimming very quickly.
I have never had a cat, but I have had two dogs.
I have never had cat, but I have had two dogs.
Regular Past Tense
Last night my friend walked home after dark.
Last night my friend walk home after dark.
Earlier today, the girl mailed a letter to her uncle.
Earlier today, the girl mail a letter to her uncle.
Yesterday morning the man cooked breakfast for his wife.
Yesterday morning the man cook breakfast for his wife.
Last semester my roommate bragged about his grades.
Last semester my roommate brag about his grades.
Last night the show ended a half hour early.
Last night the show end a half hour early.
Last summer my friend rented a beach house.
Last summer my friend rent a beach house.
Yesterday afternoon the housekeeper folded laundry for 2 hours.
Yesterday afternoon the housekeeper fold laundry for 2 hours.
Last week the child tasted ice cream for the ﬁrst time.
Last week the child taste ice cream for the ﬁrst time.

Grammatical/Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
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Sentence Structure
Third person singular
The boy jumps whenever he is startled.
The boy jump whenever he is started.
The girl likes pancakes for breakfast when she is hungry.
The girl like pancakes for breakfast when she is hungry.
My cat climbs that tree when it is frightened.
My cat climb that tree when it is frightened.
The woman prints her name when she is signing checks.
The woman print her name when she is signing checks.
The mother kisses her daughter good night after she is in bed.
The mother kiss her daughter good night after she is in bed.
The doctor watches television while he is eating.
The doctor watch television while he is eating.
Our friend ﬁxes cars when he is low on money.
Our friend ﬁx cars when he is low on money.
The girl brushes her teeth after she is through with lunch.
The girl brush her teeth after she is through with lunch.
Regular plural
This meal takes more than four pans to prepare.
This meal takes more than four pan to prepare.
His uncle has over 20 pigs at his ranch.
His uncle has over 20 pig at his ranch.
There are 20 flutes in our marching band.
There are 20 flute in our marching band.
He visited three parks on his summer vacation.
He visited three park on his summer vacation.
I need some matches to light the ﬁre.
I need some match to light the ﬁre.
The realtor sold four houses last month.
The realtor sold four house last month.
The waitress brought four glasses to the table.
The waitress brought four glass to the table.
There are 12 inches in one foot.
There are 12 inch in one foot.

Grammatical/Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
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Present Progressive
The little girl is playing with her dolls.
The little girl is play with her dolls.
She is leaving to go on her vacation tomorrow.
She is leave to go on her vacation tomorrow.
I am beginning to understand what you are saying.
I am begin to understand what you are saying.
My father is ﬁxing the light that is hard to reach.
My father is ﬁx the light that is hard to reach.
Irregular past tense
Yesterday morning he took the car for a test drive.
Yesterday morning he taked the car for a test drive.
Last week the pilot ﬂew to Paris.
Last week the pilot ﬂyed to Paris.
Last night the man’s car broke down on the interstate.
Last night the man’s car breaked down on the interstate.
Last year your team held the record for the most victories.
Last year your team holded the record for the most victories.
Irregular plurals
After dancing for 2 hours, my feet began to hurt.
After dancing for 2 hours, my foots began to hurt.
Several of the men decided not to go to the football game.
Several of the mans decided not to go to the football game.
Wh-Questions
What do you think about the new coach?
What you think about the new coach?
When does your father’s plane arrive?
When your father’s plane arrive?
Why did he come home last night?
Why he come home last night?
Where did you go last night?
Where you go last night?

Grammatical/Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
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Yes/No Questions
Does the teacher drive a really fancy red car?
Does drives the teacher a really fancy red car?
Does the boy see the new book?
Does sees the boy the new book?
Do you like oranges or apples better?
Do like you oranges or apples better?
Do you go to the store every day?
Do go you to the store every day?
Word Order
The young child likes carrots.
Likes carrots the young child.
The busy girl finished her homework.
Finished her homework the busy girl.
The cat chased the mouse.
The cat the mouse chased.
The teacher graded the tests.
The teacher the tests graded.

Grammatical/Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
Grammatical
Ungrammatical
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Appendix C Material used for speech production tasks
C.1

French paragraph (O’Shaughnessy, 1984)

"La bise et le soleil se disputaient, chacun assurait qu'il était le plus fort, quand ils virent un
voyageur s'avancer enveloppé dans son manteau. Ils tombèrent d'accord que celui qui arriverait
le premier à lui faire enlever son manteau serait le plus fort. Alors la bise se mit à souffler de
toutes ses forces; mais plus elle soufflait, plus le voyageur serrait son manteau autour de lui, et à
la fin, la bise renonça à le lui faire enlever. Alors le soleil se mit à briller et au bout d'un moment
le voyageur, réchauffé, enleva son manteau. Ainsi la bise dût reconnaitre que le soleil était le
plus fort des deux."
English translation: “The wind and the sun fought, each asserting that he was the strongest,
when they saw a traveler advancing, wrapped in his cloak. They were in agreement that the one
to first make him take off his coat would be the strongest. Then the wind began blowing with all
his might; but the more it blew, the more the traveler clutched his coat around him and in the
end, the wind gave up and stopped. Then the sun began to shine and after a while the traveler,
warmed up, took off his coat. And the wind had to recognize that the sun was the stronger of the
two.
C.2

English paragraph (Speech Accent Archive, Weinberger, 2015)

“Please call Stella. Ask her to bring these things with her from the store: Six spoons of fresh
snow peas, five thick slabs of blue cheese, and maybe a snack for her brother Bob. We also need
a small plastic snake and a big toy frog for the kids. She can scoop these things into three red
bags, and we will go meet her Wednesday at the train station.”

