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Abstract

This paper addresses the relation between sigudaegand literacy development in bilingually
educated deaf children. These children are acquitBQ (Quebec Sign Language) as a first
language and written French as a second languagke Ispirit of the "Interdependence Theory"
of Cummins (1991), we try to determine whether ¢hisra relation between the mastery of L1
and of L2 despite the modality difference betweleesé languages. In order to examine the
relation between the use of space in LSQ and rgacbmprehension in French, two tests were
developed. The use of space in LSQ was measurad byitation task. Given that in LSQ, as in
other sign languages, the use of space is invoineal forms of co-indexation (pronominal
reference, verb agreement, etc.) and is the meanshith the language establishes relations
between different lexical elements, mastery of tlee of space was hypothesized as an
appropriate indicator of global competence in L3@o0 aspects of the use of space were looked
at, namely, locus assignment and reference. Taatalreading comprehension, a multi-level
reading test was designed to verify specificallg #bility to locate and infer information in a
text. Statistical analyses (Spearman correlatisheyv that mastery of LSQ is related to reading
comprehension. More specifically, the mastery elibassignment and reference in LSQ seems
consistently related to the ability to make inferemwhen reading French. However, the mastery
of locus assignment in LSQ does not consistenttyetate with the ability to locate information

in a written text and the mastery of reference 8QLdoes not appear to correlated with this
ability either.



1 Introduction

Prior to September 1998, no bilingual educatiorragpamme for deaf children existed in the
province of Quebec. At the request of the deafdcbil’s parents association, the Quebec
Ministry of Education authorized the experimentatiaunder the supervision of a group of
researchers, of a bilingual approach over a six-geaod (1998-2004) in a special school for the
deaf. The implementation and development of thgeptowvere supervised by th@roupe de
recherche sur la LSQ et le bilinguisme soyrdsearch group on LSQ and deaf bilingualism)
from the Université du Québec a Montréal.

The bilingual teaching in LSQ and written Frenchsvaaganised in such a way that from the
beginning of preschool onward, children would depeh a setting that would provide them with
the possibility of learning LSQ "naturally” througipontaneous interaction with deaf teachers.
Starting at grade 1, spontaneous interaction in M&3 gradually supplemented by explicit
teaching of LSQ (by a deaf teacher) and of wrieznch (by a hearing teacher with an excellent
command of LSQ). The fact that deaf students haveirect access to an oral language and then
can not have a natural input of an oral seconduagg environment, makes them typically
different from hearing second language learnerss difference, alike the fact that a lot of deaf
children do not learn sign language starting frdra birth, justify the necessity of explicit
teaching of sign language grammar prior to oraglemye grammar (see Berent 2000 for a
discussion on types of ASL deaf learners). Spexttahtion was put on the cognitive maturity of
the children and the attainment of a basic vocapuraLSQ as requisites for French instruction
(For more information on the bilingual program immlented, see Dubuisson & Vercaingne-
Ménard 1999 and Vercaingne-Ménard, Parisot & Digmnis2005).

Apart from our own academic interest in the condanti investigation of the bilingual
programme, our study was motivated by the fact ttatdevelopment of the assessment methods
necessary for an appropriate evaluation of thedpilal development of deaf children acquiring
both a signed and a written language currentlyasgmts one of the central issues in the field of
sign bilingualism research. However, when the mogne began in 1998, no test existed for the
assessment of LSQ (neither for production, nor domprehension), and we thus faced the
challenge of developing methods for the assessmentSQ proficiency in deaf students.

Furthermore, the ongoing linguistic descriptionL&Q imposed constraints on the development



of assessment instruments, as did the lack ofesunh the acquisition of LSQ by deaf children

of deaf parents. As for the assessment of readingprehension in French, we also faced the
challenge of developing an appropriate tool thatilkbaneet the criteria imposed by the research
goals.

The paper is organised as follows: after a briefrarew of the available hypotheses concerning
the interaction of sign language and written lamgguen bilingual development, we will discuss

the tests elaborated to assess deaf childrenisiebih LSQ and in French reading. We will then

present the results of the tests undertaken d@riyggars of investigation and discuss them in the

light of the available hypotheses.

2 Theoretical framework

One of the central questions in the domain of giedism research concerns the relation of both
languages in the course of the bilingual develogmieagarding the acquisition of literacy, the
evidence gathered in studies of hearing bilingsaiggests that knowledge of a first language
facilitates literacy development in the second lage (Cummins 1991). Given the specific
acquisition situation of the participants in thiady, which involves the acquisition of a signed
language as a primary language and a written lgeguéthout access to the primary modality it
relates to, the question arises as to whether tessdts would also extend to this type of cross-
modal bilingualism. In the course of the last tvezades several hypotheses have been proposed
in this respect. In the same manner as Niederbétigisr volume) and Hoffmeister (2000), we
distinguish three main hypotheses (Interferenceyjdimdiscontinuity, and Positive relationship).
As Niederberger discusses the details of these thgpes, we will centre here on the
shortcomings of the investigations undertaken.

The first hypothesis states that sign languageferes with learning to read and that a manual
representation of the oral language is to be medein the teaching of the written language.
Mayers & Wells (1996), for example, support thipbthesis by arguing that the representational
system of sign language is too different from thetten system to be useful. The second
hypothesis that sign language has no effect onirrgadnd writing development has been

contested on methodological grounds. For exampleorbs & Sweet (1990), who studied the



relation of conversational skills in ASL and Engligeracy performance measured by the Test of
Syntactic Ability and the Peabody Individual Achéevent Test, found no correlations between
ASL skills and English literacy performance. Howeviellowing Hoffmeister, Moores & Sweet
did not, in fact, find any correlations, because study focussed only on conversational skills
and could not, therefore, capture the relation betwASL and school language. In a study
concentrating on sophisticated knowledge of ASlidaixand morphological rules, Hoffmeister
showed that such knowledge was related more dyrettl reading and writing than to
conversational skills. His conclusion was that phssticated knowledge of ASL does correlate
with reading skills.

The third hypothesis is that knowledge of sign leage is related to reading and writing
development. Several North American studies shofwedhstance that deaf children with deaf
parents performed better in English literacy thaafdchildren with hearing parents. Bebko
(1998) observes that, while reading, these childibens on finding meaning instead of decoding
specific details of information and therefore da fece the problems children relying on the
latter strategy would face given the limitationtbé processing mechanisms. Padden & Ramsey
(2000) also tested specific ASL skills. For ins@nthey used the Verb Agreement Production
test developed by Supalkt al. They found that deaf children with deaf parentsehatrong
reading achievement scores, which may be due Iy faat language exposure.

Summarising, the preceding overview shows thatettae different theoretical strands in the
debate on the interaction of sign language knovdealgd literacy development. The apparent
shortcomings at the methodological level also ptorthe relevance of a careful development of
these, an issue that shall be taken up in sectdA Svhere we will discuss the development of

the assessment procedures used in this study.

3 Method

3.1 Subjects



All of the children who participated in the expeeintal bilingual classrooms investigated were
diagnosed as profoundly or severely deaf. Theielle¥ proficiency in LSQ varied substantially
at the time of their admission into the bilinguabgramme. As was explained earlier, not all
children surveyed participated in the programmefagreschool, and therefore some may have
had less overall exposure to LSQ than others. Antbnge who joined the programme later,
some had a very basic knowledge of signs. Deshitedifference in LSQ proficiency at the
children’s entrance into the programme, and degpiefact that most children had hearing
parents, LSQ was considered to be their L1 bechaweas the language they had come to know
best and used most (see Skutnabb-Kangas (20006prid 112) for a discussion on the notion
of L1, particularly in relation to the situation deaf children who have hearing parents). The
children had various socio-economic backgrounderdhivere no specific selection criteria and
all deaf children in the first grade were admitt€droughout the experimentation of the bilingual
approach, the number of children taking part in phaect varied because new children were
admitted every year, and some children changedotsioo were placed in a different educational
programme. Therefore, in the 2001-2002 school yéwre were 24 children divided intd' 1
cycle (preschool,®iand 29 grade), ¥ cycle (3 and 4" grade) and "3 cycle (8" and 6" grade)
involved in the study. In 2002-2003, 13 childrewnfr the original group continued in the
bilingual programme, and 7 children joined the abHdrhis variation in the groups of children

participating in the study explains the lack of womity in the data presented below.

Table 1. Number of Students in the Bilingual Classroms

Year Students £ Group New Students Total
2001 24 - 24
2002 24 - 24

2003 13 7 20




3.2 Instruments and measures

The following subsections present in detail thealigwment of the assessment instruments for

LSQ and French reading comprehension.

3.2.1 Assessment Instruments for LSQ Skills

Because no assessment instruments existed to raelaS@ skills, we drew inspiration from
previous research on the assessment of skillshier gign languages in order to develop our own
instruments.

Several studies had reported on the use of diffeassessment methods for sign language
proficiency, but they mainly dealt with ASL (e.@rfASL, Hoffmeister 2000; Padden & Ramsey
2000; Strong & Prinz 1997, 2000; for Australianrslganguage —Auslan-, Schembri et al. 2002).
To assess ASL comprehension, Hoffmeister (2000 @séask on synonyms, antonyms and
quantifiers. Stimuli consisted in simple lexicaknis for which frequency, phonological
complexity and semantic complexity were controlleddden & Ramsey (2000) used a battery of
five tests to assess ASL proficiency, among whieht &ssessed finger-spelling and initialization,
and the other three assessed more general langudige Two of these general language skill
tests had been developed by Supatlal.in the 1980s (see Singleton and Supalla, 2008)der

to evaluate verb agreement and comprehension obrtter of signs. These two tests had also
been adapted for Auslan by Schembri et al. (2008g third general language skill test was
developed by Padden & Ramsey (2000) and consi$tad imnitation task. Strong & Prinz (1997,
2000) used reception and production tests to ashesASL proficiency of deaf and hard of
hearing subjects. There were two tests on ASL ool one for classifiers and the other for
narratives. The reception tests assessed the cbemmien of stories, classifier constructions,

temporal markers and spatial markers. In the remepest on spatial markers, the subjects had to



watch a video presenting a signed description giitesituations in which objects were located in
a specific environment (e.g. cars at an intersecfiarniture in a bedroom, etc.). For each signed
description, the subjects had to choose the rilijitiation in a response booklet providing
multiple picture choices.

In the assessment of LSQ skills, we did not usts teSinitialization, finger-spelling and sign
order because these phenomena are less frequeBQrthan in ASL (Dubuisson et.&996;
Bouchard et al. 1999 Tests using synonyms and antonyms were not derei either, because
we wanted to assess morpho-syntactic knowledg&@ tather than lexical knowledge. Prior to
the present study, the LSQ narrative skills of ¢thédren in the experimental classrooms had
been evaluated (Vercaingne-Ménard et28l01; Vercaingne-Ménard 2001). This type of data
collection was found to provide an accurate evauabdf a) children’s comprehension of a story
(presented on video without signs and speechhdij tapacity to retell the story in a coherent
manner and c) their mastery of the production ofatee structures. The material used for data
collection (an animated movie B&lix le chaj was chosen because it allows the production of a
classic narrative schema, providing clues aboutiEn’s ability to use linguistic elements in
LSQ such as spatial marking. The use of spatiahtiae markers had been previously shown to
play a central role regarding cohesion in the tiaeastructures of native adult LSQ signers
(Dubuisson et al. 2001). However, this kind of tist not permit a structured evaluation of the
use of space, since the absence of certain typgsatil markers in the productions could not be
interpreted as a lack of mastery, given the sp@was nature of the data. Due to this
shortcoming it was decided to use an imitation testssess the participants' skills regarding the
use of space, in particular, verb agreement arsbifler constructions. Our test placed special
emphasis on the assessment of verb agreementusésictor these often involve a grammatical

use of space. Items assessing classifier conginsctivere also included in the test. The test



developed takes into account a distinctive featfirgigned languages, including LSQ: the use of
space to express syntactic and semantic relatipn$t@tween the elements of a sentence (Pettito
& Bellugi 1988), including all forms of coindexatio(pronominal reference, verb agreement,
noun determination, etc.) (Parisot, 2003). GivemdAmental role played by the use of space in
LSQ grammar, it was hypothesized that the degremasdtery of this property would be an
indicator of global proficiency in this language.

The form of the test was based on the third testl iy Padden & Ramsey (2000): an imitation
task in which the participants had to reproducerges of sentences as accurately as possible.
This type of task is often used in studies on l|agguacquisition to verify the mastery of
particular language structures. For example, Mayb&rFischer (1989) used this type of test and
found a correlation between the results of theatimh task and the ability of children to predict
upcoming signs using syntactic structure and cdaa&dxcues. In more general terms, it has been
shown that the ability to repeat a sentence ilinio the subjects’ understanding of the language
(Pearson 1990) and their knowledge of the grammgtioperties involved. On the one hand, if a
sentence is understood, but the signs or the dimtsteuctures used are not mastered, children
will tend to replace them by signs or by syntastrtictures they know and intuitively consider as
equivalent (Brown & Brewer 1996), which shows ttied errors in imitation tasks can be used as
an indirect measure of language acquisition. Ondtier hand, it has also been shown that
children are able to repeat sentences that theydwmat produce spontaneously (Gallimore &
Tharp 1981). Therefore, imitation tests seem t@amadequate way to assess children's mastery

of language.



3.2.1.1 Development of the First Version of the LSQ Test

As mentioned previously, our test focussed priasih the phenomenon of verbal agreement.
More specifically, it aimed at assessing the twguiistic devices used for verbal agreement in
LSQ: locus assignment (the act of attributing autotn space to a particular noun) and spatial
reference (the act of referring to a locus previassigned). For this purpose, in the analysis of
the data, only spatial markers were examined, aryg those that were identical to the model
were considered to be correct ans\Wers

The examples below show the type of spatial markeesstigated in the present study and were
included in the stimulus material. In example (&), locus x is assigned to the noun
GRENOUILLE (‘frog’) through the adjective GROS (). The locational verb ATTENDRE
(‘to wait’) refers to the pre-established locusaxd the final index is a pronoun that assigns a
locusy to the noun MOUCHE (‘fly’).

In example (2), a locusis assigned to the noun MARY by signing it at agfic point in space,
while a locusy is assigned to the noun GIRL be means of the mi@er INDEX3(by). The plain

verb TO-LOVE is followed by two indexes which ast@onouns referring to the loci y arnd

(1) GRENOUILLE(a) GROS(ax) MOUCHE(b) 3a-ATTERE-3b(x) INDEX3(by)
‘The big frog is waiting for the fly

(1) MARIE(ax) FILLE(b) INDEX3(by) AIMER INDEKS3(by)-INDEX3(ax)
‘The girl loves Mary

Although non-manual components play an importal& t@ consider in the use of space in LSQ,
we decided to investigate only manual spatial nratk& pilot study we carried out previously

had shown that while reproducing a signed sentasfgkiren tended to look at the deaf
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experimenter for feedback, and this visual contead found to interfere with their production of
non-manual components. The types of spatial markemsstigated in the present study were
chosen from those found in spontaneous narrativéyations of native signers (Dubuisson et al.
2001). The frequency of the spatial markers chdgethe test was matched to the frequency of
the same markers in the narratives of native sgyriéte number of spatial markers included in
each stimulus sentence was varied because it wasthgsized that the level of difficulty of a
sentence would be related to the number of spatmkers it contained. Finally, there was
substantial variation in the number of signs corgdiin the stimulus sentences because of the
varying number of spatial markers.

The stimulus sentences were created and produceal rgtive signer of LSQ who uses this
language as her primary mode of communication.vidoabulary used was basic and familiar to
the youngest children (5 years old). The stimukrgences were pre-recorded on video, ensuring
that all children saw identical sentences in thatirig sessions. The recorded sentences were
presented using the software MultimediaFusion ™wark shown one at a time to the children
on a laptop computéf.The children’s productions were recorded on vitigoa native deaf
signer of LSQ in order to make sure the childremewia an LSQ stimulating linguistic setting
encouraging spontaneous production in this langudge it has been shown that in
conversational settings, speakers adapt to theidagggof their interlocutors. Thus a deaf signer
will tend to sign differently when in presence adeaf than when a hearing interlocutor is present

(Lucas 1996).

3.2.1.2 Modifications of the First Version of the Test

Following the analysis of the data collected witle first version of the test (Q1), it was noted
that certain elements had to be modified. After test sessions, our measure was validated and

appeared accurate. The children’s progress shawetdhey performed better during the second
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test session, but the inter-item level of accura@s comparable in both tests (test-retest
reliability). However, the hypothesis that the leg&difficulty was a function of the number of

spatial markers in a sentence was not supportedexample, certain sentences containing up to
six spatial markers were reproduced by the childvéh greater accuracy than some sentences
containing only one or two spatial markers. Fighrghows that the stimulus sentences that were
reproduced least accurately were those contaihirgg tspatial markers. The sentences containing
six spatial markers were reproduced with equal reai@r accuracy than those containing two

spatial markers.

Figure 1: Percentage of Accurate Reproduction of Sgtial Markers as a Function of their Number in a Satence
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A closer look at the data showed that level of emcy was linked to the type of spatial marker
rather than to the number of spatial markers ine@ln the stimuli. The sentences that were most
accurately reproduced contained semantic classifi@rbs used in classifier constructions (see

example 3)and involved a topographic use of space.

(3) SALON(ax) CUISINE(by) CHAMBRE(cz) CHA®@) ALLER(xyz)
‘The cat goes from the living room towards the kitcand the bedroorm
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Because of this finding, we decided to elaborase@nd version of the test, with new stimulus
sentences. The lexical items were selected onahis of the same criteria used for Q1 (i.e. basic
and familiar vocabulary) but unlike in Q1, all te@mulus sentences had the same number of
signs and the same number of spatial markers. @htersces in Q2 also differed from those in
Q1 in that they only involved the use of syntadpace and not topographic space. Table 2

summarizes the differences between the first (Qdl)the second version (Q2) of the LSQ test.

Table 2: Summary of the Differences between Both Vsions of the LSQ Test

Q1 Q2
Number of sentences (items) 22 26
Number of signs/sentence 3to7 5o0r6
Number of spatial markers/sentence — topograplacesp lto4 0
Number of spatial markers/sentence — syntacticespac 1to4 3or4
Total number of spatial markers/sentence 1to6 r8o
Total number of locus assignment markers 44 54
Total number of reference markers 33 42

Table 3 presents the distribution of locus assigrtraed reference markers in both versions of
the test. In Q1, eight types of assignment marleerd five types of reference markers were
included. In Q2, we removed any stimuli involvirtgetuse of topographic space, and we also
eliminated possessives and locational verbs whishlavassign a locus (see example&n Q2

we kept the locational verbs that also functiomedsrence markers, as illustrated in example (6).

(5) PERE(a) LIVRE(b) POSS(ax) ECRIRE(y) INDEX3)Jax
‘My dad is writing his book.

(6) GERANT(a) PTE3(ax) ENTENDANT(b) PETIT(by) 3BONNAITRE-3a(y)
PTE3(ax)

‘The short hearing-person knows the manager.’

The second version of the test also contained mpagal markers overall than the first version
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that were better distributed across the differgpés of verbs, and either involved a modification

of the initial and/or final place of articulatiori @ verb or the addition of pronour{s.

Table 3: Distribution of Assignment and Reference Markers inQ1 and Q2

Q1 Q2
Noun localization 16 16
Determiner Index 8 13
Directional Verb (Final Place of Articulation) 2 7
Assignment  Semantic Classifier 5 0
Markers Pronominal index 5 3
SASS 2 15
Possessives 4 0
Locational verb 2 0
Pronominal Index 8 19
Reference Locational verb 4 8
Markers Directional verb (Initial Place of Articulation) 7 6
Directional verb (Final Place of Articulation) 6 9
Classifier Verb 8 0
Total 77 96

TSize and shape specifiers (SASS) correspond ta sigth as SMALL or BIG which are
used to specify the size or shape of a referent.

3.2.2 Assessment of Reading Comprehension in French

Part of our supervision mandate for the impleméoraof the bilingual programme involved
carrying out an assessment of the children’s cohgm&ion in the comprehension of written
French. We had to take into consideration both ghdicular situation of the experimental
approach and to comply with the requirements ofQbebec Ministry of Education.

There is a long tradition in the assessment of¢lding comprehension of deaf children (for an
analysis on the relevance of different types oflieg tests for deaf children, see Dubuisson &
Bastien 1998), which has often relied on normalizests such ashe Woodcock-Johnson
Psychoeducational Batterfstrong & Prinz, 1997) and the Stanford AchievetBgst-Hearing

Impaired (SAT-HI). While biases related to the miggehave been eliminated (e.g. the use of
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speech or the presence of lengthy questions witiptex syntactic structures, etc. (see Strong &
Prinz 1997, 2000)), the SAT-HI remains subject iiaism. Hoffmeister (2000), for example,
highlights the fact that the SAT-HI has considegalbhitations which make it unsuitable for a
thorough assessment of reading comprehension edamsly uses decontextualized, and often
unfamiliar, reading passages or sentences.

It is important to point out that in the provincE@uebec, no reliable standardized reading test
comparable to the SAT exists. In the test we deeslp we took into account the criticism
mentioned above. The text presented to the chilehasabout topics specific to their reality (e.qg.
Halloween), most of the vocabulary was familiatiiem and the syntactic structures were rather
simple. Assessment questions were also formulatepls in written French, and if necessary,
the instructions and the questions could be gindrSQ.

In order to ensure that the test would comply wiitl requirements of the Quebec Ministry of
Education we developed it on the model of existegjs administered in elementary schools in
the province of Quebec to assess children’s reaclngprehension. These tests are designed in
such a way that in order to answer the questidrikiren have to use four mental operations that
play a role in the comprehension of written teldsating, grouping, selection and inference. The
children are asked to locate information clearlypressed in the text (locating); a question
relating to this type of mental operation would Wbe; example:What is the color of the
princess’s dresa The correct answer would involve the locatiortte relevant information in
the text sentencd:he princess has a pink dresBurther, children are required to group together
different elements in the text; for example, theywd to identify all costumes appropriate for
Halloween (grouping). To demonstrate their abiatythe level of 'selection’ they must choose
among many pieces of information and classify theo or more sets; for example, they have

to put together articles of clothing that make ygriacess’s costume or that of a sorcerer. Finally,
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they have to find out information that is not exgz®d in words but is suggested in the text and
needs to be deduced from contextual clues (infejeor example, following a text in which the
story begins on Saturday morning, one of the taestions ask3Vhy are the children not going
to school today?

We elaborated a multilevel reading comprehensieh el — 1) which was to be used with
children from grade 1 to grade 3. The difficultyééof the questions had to be graded in order to
distinguish the reading levels of the children frgrade 1 to grade 3. However, the vocabulary
and the sentence structures had to be simple erfoudie children in the®igrade to be able to
take the test.

As we were aware from previous studies that childfiel not perform adequately if the same test
was administered twice during the same school yeaecond version of the test was developed
(L1 - 2). In order for us to better assess progressading comprehension, we ensured that both
versions of the test would be of same the linguikgvel, i.e. the two different stories involved
similar sentence structures, and in both caseydb&bulary was familiar to the participants.
Additionally, it was also deemed necessary to dgvel third, more difficult version of the test,
for the children who achieved nearly perfect scal@sng the second testing session. This new
version (L1 — 3) assessed the same mental opesafiocating, grouping, selection and
inference), was longer, used more complex sentstraetures and contained a more advanced
vocabulary.

For L1 — 1, L1 — 2 and L1 — 3, a scoring templateswleveloped, in which each of the four
abilities tested (locating, grouping, selection arfdrence) was listed and used for the grading of
each answer on the basis of the following saad¢:acquired(0 points)partly acquired(1 point)

andacquired(2 points).
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Table 5 presents the number of mental operatidating to 'locating’ and 'inference' assessed in
the three test sessions along with the numberemhstused in each test. Since only a few
questions assessed these mental operations, thes sssociated with grouping and selection did
not have a sufficient weight to be used as categofor statistical analyses. Thus, these
categories do not appear in table 5, but are takt®naccount in the global mark. The global

mark, as will be explained later on, is therefdre sum of the results obtained for locating,

grouping, selection and inference.

Table 5 shows that the number of questions asgefstability to locate information in a text
was reduced in the L1 — 3 test because the asseiseft@is ability was no longer necessary as
the results indicated that it was already masténedhe children at the end of the 2002-2003

school year.

Table 5 Mental Operations Assessed and Global Markhie French Reading Tests

Locating Inference Global
L1-1 8 8 20
L1-2 8 8 20
L1-3 3 7 14

3.3 Test sessions

Table 6 summarizes the test sessions and the parfassessment for both languages.

Table 6. Test sessions for LSQ and French

LSQ Tests French Reading Tests
2001 Q1-1 L1-1
2002 Q1-2 L1-2

2003 Q1-3 Q2-1 L1-3
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Since our study was conducted in a school settiaglving authentic situations of Quebec deaf
school reality, we had to deal with a small numifesubjects and the circumstance that from one
year to the next new students joined the bilinguagramme while others left.

Table 7 shows the number of subjects that partiethan language testing sessions. All the
children participating in the bilingual programmtettze time took the first LSQ test in 2001 (Q1-
1: 24 children), and the same children took thé agsin in 2002 (Q1-2: 24 children). In 2003,
the LSQ test (Q1-3) was administered to 20 childfiénhfrom the preceding year and 7 new ones,
see table 1) and the new revised LSQ test (Q2)agasnistered to 18 children (several children
were absent at different moments and five of thdestts took only one of the two tests).

Since the preschool children were too young toigpéte in the French reading test sessions, in
2001-2002, 15 out of the 24 children took the Larid L1-2 tests. In 2003, only 11 of those

children attended the bilingual classes and 9 tdoB (two were absent).

Table 7 Number of subjects for each test session

LSQ Tests French Reading Tests
2001 24 15
2002 24 15
2003 20 18 11

To verify that the tests reflected the studentsigpess, we compared, on the one hand , the
results of the four LSQ testing sessions and, enather hand, the first and the third French
reading test sessions (because of a probable waagould not take the results of L1-2 into
account). To establish correlations between thelteesh LSQ and those in French reading, we
used the results of subjects involved in each gfdiests that we compared (see the grey boxes in

table 7). As shown in table 8, for the LSQ tessegsions, 24 subjects were the same in 2001 and



18

2002, 13 in 2002 and 2003, and 15 for the two t@sB)03. For French reading comprehension,
8 children were given both L1-1 and L1-3. For congmmn of LSQ and French tests, 15 students
took both tests in 2001 and 9 in 2003. Here agai@,variation in the number of subjects is
explained by the instability of the cohort and bg exclusion of the preschool students for the

LSQ/French comparison.

Table 8 Number of subjects for the correlation anajsis

Between LSQ test sessions Between reading test sessions Between LSQ and reading test

sessions
Q1-1vs Q1-2
Q1-2 vs Q1-3

24 Q1-1vsLl-1 15
13
15 L1-1vs L1-3 Q2 vs L1-3

4 Results and discussion

Q1-3vs Q2

We will first present the results of the LSQ tesitsl the results of the French reading tests. We
will then compare the successive test sessionallfinve will show the correlations between the

mastery of LSQ and French reading comprehension.

4.1 Results from the LSQ test

Altogether, the results of Q1-1 Q1-2 and Q1-3 shioat children became better at using spatial
markers in LSQ, either when assigning a locus cewieferring back to i

A paired Student t-test shows a significant improgat in the scores obtained in the second
testing session compared to those of the first émejocus assignment (p = 0.009) and for
reference (p < 0.0001). Likewise, a paired Studdest shows a significant improvement in the
scores obtained in the third test session compgar#dwse of the second one for locus assignment

(p = 0.0454) and for reference (p = 0.0251). Madifions to the first version of the test (Q1)
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made the second version (Q2) more difficult, arzkiging effect was therefore avoided for the
more advanced children. The average score obtdmeassignment markers in the Q2 test was
51.3 (SD = 20.7), whereas it was 61.1 (SD = 21In6R1-3. Furthermore, the average score
obtained for reference markers in Q2 was 44.1 (¥84), whereas it was 61.5 (SD = 26.4) in
Q1-3. However, the Pearson correlations betweenstioees in Q1-3 and in Q2 are highly
significant (p < 0.01) for assignment markers a#§ asfor reference markers. These correlations

are presented in Table 9.

Table 9: Correlations between Q1-3 and Q2 (Pearsarorrelation)

N=15 Q2 Assignment Q2 Reference
Q1-3 Assignment 0.85** 0.75**
Q1-3 Reference 0.81** 0.70**

*p < 0.01

Table 10 compares the results for assignment maeka reference markers for the tests Q1-1,
Q1-2, Q1-3 and Q2. The scores for assignment maukier significantly higher than the scores
for reference markers (p < 0,0001 for Q1-1, p =1@M for Q1-2 and p = 0,0044 for Q2).

However, in the case of the Q1-3 test, scores $eigament markers and for reference markers

do not differ (61.1% and 61.5% respectively).

Table 10: Accuracy of Assignment Markers versus Refence Markers in LSQ

Assignment Reference
Q1 — F'testing session + -
Q1 — 2 testing session + -
Q1 -3 testing session = =
Q2 testing session + -

These results suggest that assignment markersaarer @0 acquire than reference markers, an
assumption that would have to be further verifiedangitudinal studies on the acquisition of

LSQ by deaf children of deaf parents in a natutiali@cquisition situation. A possible
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explanation of the equal scores for Q1-3 may beikng effect on assignment markers in the

first version of the test (Q1).

4.2 Results of the French Reading Comprehension Tests

The data analysis in this domain focused on thbajlscores and on the scores for the ability to
locate and infer information when reading. A twdesi paired Student t-test comparing the
results from the L1-1 and L1-2 tests shows a sicanit improvement in the reading test scores
between the beginning and the end of the schoal (ea 0.0155). No improvement was found
for the ability to locate information in a text §0.6209), however the scores were already quite
high in the L1-1 test (75%). The general improvetneas essentially due to the children’s
ability to infer information from the text (p = @B4), but a confounding factor was later
uncovered which may have biased the scores (theriexgnter was a newcomer to the team and,
without realizing it, partly gave the answers te tthildren of one of the groups while he was
giving them LSQ instructions for L1-2). The obseatverogress in the children’s performance
could therefore not be taken into account and & mat possible to verify the children’s progress
between the spring of 2002 and the spring of 20 ertheless, it was possible to compare the
results of the L1-1 and L1 — 3 tests. This compari®nly involved the ability to make
inferences, since the L1 — 3 test did not includeynquestions targeting the ability to locate
information in a text. A one-sided paired t-tesbwh that the children’s ability to make

inferences improved between L1-1 and L1 — 3 (p0410).

4.3 Relationship between the use of space in LSQ aeddirReading Comprehension
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In this section we present the results of staibanalyses that show how, on the basis of the test

presented above, mastery of the use of space ini$ 86ated to reading comprehension.

As summarized in Table 11, the tests taken intowacin the analyses are the LSQ and reading

tests administered in 2001 and the ’Sd reading tests administered in 2003.

Table 11: Summary of the correlations between thehility to use space in LSQ and French Reading Comhension

LSQ Tests French Reading Tests
2001 Q11 <—» 11
2002 Q1-2 L1-2
2003 Q1-3 Q2 —> L1-3

Because the compared groups were small, PearsonSpedrman correlation tests were
performed in order to verify that the results oftbtests showed the same tendencies. However,
in the present paper, only the results of the Spaartests are presentéd.

The Spearman test (for the tests taken in 2001ywslaohighly significant correlation between
global reading comprehension in French (locatimguping, selection and inference) and global
ability to use space in LSQ (assignment and retererMore specifically, there is a correlation
between the ability to assign loci in LSQ and théity to infer information in reading, and also
between assignment in LSQ and global reading skillsthermore, there is a correlation between
the ability to refer to a pre-established locusLBQ and the ability to infer information in
reading, as well as between reference in LSQ aabdaglreading comprehension. There is no
correlation between locus assignment in LSQ orregige in LSQ and the ability to locate
information in a text when reading. Finally, thesea correlation between the level of global
ability in the use of space in LSQ and the abildymake inferences in reading. Table 12 shows

the correlations for the tests taken in 2001.
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Table 12: Correlations between the LSQ test (Q1-Bnd the reading test (L1-1) (2001)

2001 (n=15) Assignment Reference Global score
Locating information 0.41 0.34 0.43
Inference 0.68** 0.76** 0.77*
Global score 0.66** 0.62** 0.71*
**p<0.01

For the tests administered in 2003, the resultsirwé children who took both tests (L1 — 3and
Q2-1) were also analyzed using a Spearman cowelédist. The results of eight out of nine of
these children were included in the analysis ofrdsailts for the tests taken in 2001. As seen in
Table 10, the significant correlations that weran® are the same as those found in 2001 (see
Table 9). However, Table 13 also shows two new iBogmt correlations between locus
assignment in LSQ and locating skills in reading] also between the global skill level in LSQ

and locating skills in reading.

Table 13: Correlations between the LSQ test (Q2) ahthe reading test (L1 — 3) (2003)

2003 (n=9) Assignment Reference Global score
Locating information 0.79* 0.52 0.67*
Inference 0.59* 0.75* 0.64*
Global score 0.70* 0.92** 0.84**

*p <0.05and *p <0.01

Because the groups were small and because thdatimmecoefficients were too close to one
another, particularly in the case of the data ftbe 2001 test sessions, the confidence intervals
were too wide to allow us to determine whether éhwas any difference between them (for
instance, whether the correlation between referenceSQ and inference in the reading of
French was more significant than assignment in 1#®@Q inference in the reading of French).
However, the overall analyses we conducted shovsistamt correlations between the level of

global ability in using space in LSQ and the lewélglobal comprehension in the reading of



23

French. Furthermore, the analyses also show thaicigncy in the use of space in LSQ is
correlated to the ability to make inferences rattan to the ability to locate information in a
text. In particular, no correlations were foundviestn the ability to locate information in a text,
which is used very early by learners, and the tgbit refer to a pre-established locus in LSQ,
which is learned later. It would be interestingaifuture study, to test the correlations founceher
and to determine to what extent the mastery ofdassignment and of spatial reference in LSQ

are related to higher-level processes in readiny fj@erence).

5 Conclusion

In a bilingual education setting, the assessmeaigof language proficiency is an essential aspect
of the curriculum for determining the level of acgtion of certain components of sign language
structure. However, an evaluation can only be edraut on elements of the language for which
a linguistic description is available. LSQ gramnhas not yet been fully described, and we
therefore chose to consider the use of space essergative of the degree of proficiency in LSQ.
Because the description of LSQ is ongoing, thegedsnstant back and forth movement between
descriptive research and language assessment, evllenmeed for caution in the interpretation
of what may be considered a global measure of ggskills in sign language.

The study presented in this paper contributes betéer determination of the elements to be
considered in the assessment of language skillS@. It also shows that there are correlations
between deaf children’s mastery of spatial elemefteSQ and their reading comprehension
level. We cannot assert, from a bilingual acqusitperspective, that there is a unidirectional link
between mastery of LSQ and French reading. Noresbhgthe results of our analysis have shown

that there is a relation between specific LSQ $tmés and cognitive tasks implied in the reading
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process. As this relation involves specific skdltdifferent linguistic and non-linguistic levels
adequate interpretation will only be possible oaac@ore comprehensive model of bilingualism
becomes available. Existing hypotheses on theitiailg effects of the knowledge in the L1 for
the acquisition of the L2 do not sufficiently expaon the origins of such effects. It would be
interesting to conduct further research to exartlieequestion of directionality in the relationship
between signing and reading proficiency.

Despite the many methodological and descriptivatdiions of this study, the results lead to a
new stage in the development of evaluation instrusand the analysis of the language skills of
deaf children in Quebec. The study was conductea sthool setting, which implied real-life
factors such as the coming and going of studems fone year to another. Despite these
conditions, however, the results provide interesteads for further research, particularly on the
relationship between a specific aspect of sign uage proficiency (spatial reference) and a
specific aspect of reading comprehension (inferendtseems, as Hoffmeister (2000) suggests,
that sophisticated measures of sign language skitth as spatial reference are related to reading
skills. Furthermore, it is interesting to note tiabur study, a specific ability in LSQ (referring
to a pre-established locus) ésplicitly correlated to a higher-level reading process (naki
inferences). This brings us a step farther in dtorts to understand the interaction of both

languages.

" We use the terms “cycle” and “grade” because thexses correspond to those used in the standambkskistem.
However, in the case of schools for special comtiegiithe homogeneity implicit in such terms does always
correspond to reality because the children vangictamably in their levels of acquisition of knowgd

" Studies on sign order have shown that grammatitations in LSQ are established spatially rathantby linear
order. This explains why there are many possibitersr for signs in LSQ. The same has been descfilbdetench

sign language in different frameworks (Cuxac, 20@0let, 2005).
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" This first-pass analysis was a “strict” analygissecond, more lenien analysis was also appli¢dealata from the
first testing session with Q1; half the points wgiheen when a child had produced a spatial margaivalent to the
one produced by the experimenter instead of remindithe model. A comparison of both types of asesyshowed
that the children produced very few acceptabletitukisns.

¥ The sentences could be seen repeatedly at the’schidquest or if there was a technical problenfréaen
computer or a discontinuous video flow). In orderbe able to distinguish memory processes (re¢ahe entire
target to be reproduced) from linguistic procegpesduction of morpho-syntactic structures), adis allowed to
view a video as many times as needed before repiraglit.

¥ Topographic space in sign languages consiststiarsposition of real-life scenes in order to pdeva detailed
description of spatial relationships or of the gdadrrangement of elements. Syntactic space iabstract use of
space to establish a setup for the realizatioefefrence in a discourse (Emmorey 1996; Emmoreyin@at Bellugi
1995).

¥ There was much variation in the children’s abitityreproduce "3-person possessives in the first two test sessions
of Q1 (Q1-1 and Q1-2). This variation may be expadi by the fact that when a sign expressing passeisspresent
in a sentence, a constraint is imposed on the afdggns (Boucharet al.,2000). This constraint appears to interact
with the degree of difficulty in using space whsigning.

YI The agreement of directional verbs is generallyressed by the modification of the signs’ initiabdfinal place
of articulation, whereas the agreement of locatimesbs is expressed by the modification of thensiglace of
articulation and by the addition of a pronoun. Hindahe agreement of plain verbs does not invahe modification
of the place of articulation (compared to the @itaform of the verb), but instead the use of onea@ pronouns is
required. For more details on verbs in LSQ, se&s&a{2003).

Vil For the comparative analysis presented in thisecstatistics were computed from the resultsudfjects who
had taken two tests: either Q1-1 and Q1-2 (n=24}2@nd Q1-3 (n=13), or Q1-3 and Q2 (n=15).

ix For the 2003 test session, only the second eersf the LSQ test (Q2) is included in the analyBiscause of the
possibility of a ceiling effect on the performarfoe the assignment markers category (as discudsaeey the Q1-3
test (' version and 8 testing session) was removed from the analysis.

¥ The statistical analyses were performed by the BGa\service offered by the University to assistearchers in
the analysis of their data. Only the results of $pearman correlation tests are presented bedaasmalyses are
based on the rank of the children rather than eir #tores. Such a test avoids putting too muchhasip on the

great variation between scores, and also allowgedround the influence of outliers.
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