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From the Editor / Mot du rédacteur en chef

Spring Issue / Numéro de printemps

The first paper in the current issue of the Canadian Journal of Speech-Language Pathology is entitled “Typical Per-
formance on Tests of Language Knowledge and Language Processing of French-Speaking 5-Year-Olds’. It was written by
Elin Thordardottir, Eva Kehayia, Nicole Lessard, Ann Sutton, and Natacha Trudeau. The study presents normative data for
78 5-year-old monolingual speakers of Quebec French regarding vocabulary, morphosyntax, syntax, narrative structure,
nonword repetition, sentence imitation, rapid automatized naming, following directions, and short term memory.

The second paper was written by Neil Purcell and Pamela Millett. It has the title ‘Effect of sound field amplification
on grade one reading outcomes. In this study, Purcell & Millet examined changes in reading outcomes for Canadian
grade one students (N=486) in 24 classrooms, 12 with sound field amplification and 12 without, over one school year.

Elizabeth Fitzpatrick contributed a paper entitled ‘A Framework for Research and Practice in Infant Hearing’. This
paper develops a theoretical framework based on a population health perspective, with the purpose of informing the
implementation of existing and new population hearing screening programs.

The fourth paper in the current issue is entitled ‘Développement langagier atypique chez une enfant adoptée de
Chine : démarche de raisonnement clinique et évolution des habiletés langagiéres. It was written by Elisa-Maude
McConnell, Audette Sylvestre, and Andrea A.N. MacLeod. This longitudinal case study describes the clinical reasoning
used to understand the speech and language development of a young girl adopted from China.

The fifth and final paper by Penny Anderson Gosselin and Jean-Pierre Gagné is entitled ‘Use of a Dual-Task Paradigm to
Measure Listening Effort’ and emphasizes the importance of adding measures of listening effort to clinical audiology.

We have two book reviews in this issue of the Canadian Journal of Speech-Language Pathology. Janine Boutilier
reviews ‘Practically Speaking), edited by Gloria Soto and Carole Zangari, and Tim Bressmann reviews ‘Phonology for
Communication Disorders’ by Martin J. Ball, Nicole Miiller, and Ben Rutter.

Also in the current issue, you may find the program for the upcoming annual conference of the Canadian Association of
Speech-Language Pathologists and Audiologists in Whitehorse, Yukon, which will take place from May 19th to 22nd 2010.

Le premier article du présent numéro de la Revue canadienne d’orthophonie et d’audiologie s’intitule « Performance
type lors d’examens de connaissances et de traitement du langage chez les enfants francophones de cing ans ». Il a été
écrit par Elin Thordardottir, Eva Kehayia, Nicole Lessard, Ann Sutton, et Natacha Trudeau. Létude présente des données
normatives recueillies aupres de 78 enfants unilingues francophones québécois de cinq ans concernant le vocabulaire, la
morphosyntaxe, la syntaxe, la structure narrative, la répétition de non-mots, I'imitation de phrase, la dénomination rapide
automatisée, I'application de consignes et la mémoire a court terme.

Le deuxieme article, « Effet de 'amplification en champ libre sur les performances de lecture des éleves de premiere
année », a été écrit par Neil Purcell et Pamela Millett. Dans cette étude, Purcell et Millet ont examiné pendant une année
scolaire les changements des performances de lecture chez les éleves canadiens de premiére année (N=486) dans 24 classes,
dont 12 avec amplification en champ libre et 12 sans.

Elizabeth Fitzpatrick a collaboré au présent numéro avec son article « Cadre de travail pour la recherche et la pratique
concernant les troubles de 'audition chez les enfants ». Cet article élabore un cadre théorique en s’appuyant sur le point de
vue de la santé publique, afin de donner des renseignements sur la mise en ceuvre des programmes, existants ou nouveaux,
de dépistage de troubles auditifs.

Le quatriemearticle, « Développementlangagier atypique chez une enfantadoptée de Chine: démarche deraisonnement
clinique et évolution des habiletés langagiéres », a été écrit par Elisa-Maude McConnell, Audette Sylvestre et Andrea A.N.
MacLeod. Cette étude de cas longitudinale décrit le raisonnement clinique utilisé pour comprendre le développement
langagier chez une enfant adoptée de Chine.

Le cinquieme et dernier article a été écrit par Penny Anderson Gosselin et Jean-Pierre Gagné. Larticle « Utilisation d'un paradigme de
double tache pour mesurer I'attention auditive » met I'accent sur I'importance de mesurer lattention auditive en audiologie clinique.

Ce mois-ci, vous trouverez deux comptes rendus de livre dans la Revue canadienne d’orthophonie et d’audiologie.
Janine Boutilier analyse « Practically Speaking », publié sous la direction de Gloria Soto et Carole Zangari, et Tim Bressmann
analyse « Phonology for Communication Disorders », de Martin J. Ball, Nicole Miiller et Ben Rutter.

Vous trouverez aussi dans ce numéro le programme de la conférence annuelle de I’Association canadienne des
orthophonistes et audiologistes qui aura lieu a Whitehorse, au Yukon, du 19 au 22 mai 2010.

Tim Bressmann
Editor / Rédacteur en chef
tim.bressmann@utoronto.ca
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Typical Performance on Tests of Language Knowledge
and Language Processing of French-Speaking 5-Year-Olds

Performance type lors d’examens de connaissances et de
traitement du langage chez les enfants francophones de
cinqg ans

Elin Thordardottir
Eva Keheyia
Nicole Lessard
Ann Sutton
Natacha Trudeau

Abstract

The evaluation of the language skills of francophone children for clinical and research purposes
is complicated by a lack of appropriate norm-referenced assessment tools. The purpose of this
study was the collection of normative data for measures assessing major areas of language for
5-year-old monolingual speakers of Quebec French. Children in three age-groups (4;6, 5;0
and 5;6 years, n=78) were administered tests of language knowledge and linguistic processing,
addressing vocabulary, morphosyntax, syntax, narrative structure, nonword repetition, sentence
imitation, rapid automatized naming, following directions, and short term memory. The
assessment measures were drawn from existing tools and from tools developed for this study,
and included formal tests as well as spontaneous language measures. Normative data are pre-
sented for the three age groups. Results showed a systematic increase with age for most of the
measures. Correlational analysis revealed relationships of varying strength between the measures,
indicating some overlap between the measures, but also suggesting that the measures differ
in the linguistic skills they tap into. The normative data presented will facilitate the language
assessment of French-speaking 5-year-olds, permitting their performance to be compared to the
normal range of typically developing monolingual French-speaking children and allowing the
documentation of children’s profiles of relative strengths and weaknesses within language.

Abrégé

Lévaluation des capacités langagieres des enfants francophones a des fins clinique et de
recherche est compliquée en raison du manque d’outils d’évaluation normalisés adéquats. Le but
de cette étude était de recueillir des données normatives pour différentes mesures qui évaluentles
principaux aspects du langage chez les enfants de cinq ans unilingues francophones québécois.
Des enfants de trois groupes d’age (4;6, 5;0 et 5;6, n=78) ont passé des examens sur les connais-
sances et le traitement du langage concernant : le vocabulaire, la morphosyntaxe, la syntaxe, la
structure narrative, la répétition de non-mots, 'imitation de phrase, la dénomination rapide
automatisée, 'application de consignes et la mémoire a court terme. Les mesures d’évaluation
ont été élaborées a partir d’outils existants et d’outils créés pour la présente étude. Elles étaient
composées de taches formelles ainsi que de mesures du langage spontané. Les données norma-
tives sont présentées pour les trois groupes d’age. Les résultats de la plupart des mesures ont
montré une amélioration systématique avec I’age. analyse corrélationnelle a révélé des rela-
tions de forces variées entre les mesures, indiquant un certain chevauchement entre certaines
d’entre elles, mais suggérant aussi que les mesures varient en fonction des capacités langagieres
mises a profit. Les données normatives présentées faciliteront I’évaluation du langage chez les
enfants francophones de cinq ans. Elles permettront de comparer leur performance a celles des
enfants unilingues francophones dont le développement est dans la norme et de documenter
le profil des enfants quant a leurs forces et faiblesses relatives au langage.
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in Quebecis complicated by the lack of language

measures developed and appropriately norm-
referenced for this population. This problem is all too well
known to Speech-Language Pathologists working with
francophone populations, as well as to researchers. Several
authors have written about the severity of the situation (e.g.
Garcia, Paradis, Sénécal & Laroche, 2006). Given the rela-
tive paucity of French language measures, clinical decisions
must frequently be made on the basis of subjective criteria,
informal tests, as well as translations of formal tests, with
results either interpreted informally or reported to nor-
mative data collected in another language. A few language
tests have been available for French-speaking children
in Quebec, such as the Echelle de vocabulaire en images
Peabody (EVIP, Dunn, Thériault-Whalen, & Dunn, 1993),
and an adaptation of the Test for Auditory Comprehension
of Language (Carrow-Woolfolk, 1985), with norms collected
foralimited age group (Groupe Coopératif en orthophonie,
1999). More tests and assessment procedures are currently
being developed. For example, the Quebec version of the
MacArthur-Bates CDI (Trudeau, Frank, & Poulin-Dubois,
1999; Boudreault, Cabirol, Trudeau, Poulin-Dubois, &
Sutton,2007) isan important addition to the tests available
for preschool children, and a Quebec French adaptation of
spontaneouslanguage sampleanalysis usingthe clinical SALT
software permits norm-referenced analysis of utterance
length,as well aslexicaland morphosyntactic development
(Elin Thordardottir, 2005). Norms for preschool-age
children have been collected for a Quebec French version
of the Reynell Developmental Language Scales (Boucher,
Lavoie & Bergeron, 2004; Reynell & Gruber, 1990), and
normative data for phonological development of mono-
lingual French-speaking preschool children have recently
been reported (MacLeod, Sutton, Trudeau & Thordardottir
(under review)). Further, tools are being developed for
bilingual speakers of French (Elin Thordardottir, 2008a).
However, even with these developments, there is a serious
lack of norm-referenced language tests for francophone
children in Quebec and more tests are urgently needed.

The language assessment of francophone children

The lack of appropriate language measures not only
makes clinical assessment of individual children difficult,
but also affects the way that language impairment is
defined and conceptualized. Without clear, reliable language
measures, it is hard (or impossible) to define language
impairment in terms of specific linguistic skills that must
be found to be lacking for an impairment to be formally
identified. As well, the lack of norms (documentation of
the mean performance and normal variability) precludes
the setting of firm cut-off criteria that separate performance
within and outside the normal range, or that indicate levels
of severity of the impairment. The lack of measures also
makes it difficult to accurately establish a profile of areas of
relative strengths and weaknesses for individual children,

which is an important part of selecting and prioritizing
clinical goals. Finally, without adequate measures, clini-
cians are limited in the extent to which they can objectively
track children’s performance over time to document treat-
ment gains or to monitor the development of children
considered at risk.

The present study was undertaken to provide language
assessment tools for French-speaking children aged five.
This is the age at which many children who experience
slow language development are first seen for a formal
evaluation in Quebec. A series of measures were selected
for this preliminary norming effort. Our intention was to
cover a range of language skills to enable a comprehensive
assessment of the major domains of language which will
permit the establishment of a profile of strengths and
weaknesses for individual children and to examine the
relationships between areas of language in the development
of French. We included assessment of both receptive and
productive skills in lexical, syntactic, and morphological
development. We also included assessment of narrative
skills and language processing measures. The selection
of areas to include was guided by previous research
on the clinical identification of language impairment
(Conti-Ramsden, Crutchley & Botting, 1997; Dollaghan &
Campbell, 1998; Ellis Weismer et al.,2000; Tomblin, Records
&Zhang,1996). Research focusing primarily on English has
supported the inclusion of a range of language measures
for a comprehensive language assessment, but has also
identified certain measures particularly accurate clinical
markers indicating the presence of language impairment.
The existence of normative data on a range of measures
will ultimately permit the evaluation of the usefulness of
different measures in French. Tomblin et al. (1996)
developed an assessment system known as epi-SLI. In
that research, the initial choice of language measures was
motivated by clinical practice and expert opinion and was
designed to cover the major areas of language. Tomblin et
al. included a narrative task because of the link between
narrative skills and reading and academic achievement.
Our test selection is also similar to that used by Conti-
Ramsden, Crutchley & Botting (1997). In addition to
the areas covered by Tomblin et al., we also use tests of
verbal processing in light of the strong relationship that
has now been demonstrated between such measures and
language test scores, as well as recent findings demonstrating
the diagnostic utility of such processing measures in
English and in other languages (Bishop et al., 1999; Conti-
Ramsden, 2003; Conti-Ramsden, Botting & Faragher,2001;
Dollaghan & Campbell, 1998; Ellis Weismer etal.,2000; Elin
Thordardottir, 2008b; Girbau & Schwartz, 2007; Sahlén,
Reuterskjold-Wagner, Nettelbladt & Radeborg, 1999).

It was important to us to assess language skills both
with formal tests, which have the advantage of targeting
specific language structures, as well as with samples of
spontaneous language, which give a less targeted measure-
ment, but by the same token assess the child in a relaxed
everyday setting, providing a measure of greater ecological
validity. Spontaneous language samples were collected
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for this purpose in a conversational context. Analysis
of spontaneous language yielding the measures of mean
length of utterance (MLU) in words and in morphemes
is based on the work of Roger Brown (1973). MLU has
been among the most widely used yardsticks of language
development. Its use as such is based on the observation
that progress in early language development results in
lengthening of the utterance. Children progress on one
hand from using predominantly one-word utterances to
using two-word and three-word utterances etc. Further,
if the use of grammatical morphemes is also viewed
as additions to the length of the utterance, it becomes
possible to track the combination of word use and use
of the associated grammatical morphology as increased
utterancelength. Frenchis considerablyricher than English
ingrammaticalmorphology. MLU inwordsand morphemes
has been shown to be a developmentally sensitive measure
in French (Elin Thordardottir, 2005). The assessment of
narrative skills targets a different aspect of spontaneous
language than conversational language sampling. Narratives
are more structured at the discourse level than conversa-
tions,requiring planningand organization of alarger set of
utterances. Narratives are increasingly included in clinical
assessments to evaluate discourse skills and because of the
documented links between narrative skills and academic
and reading achievement (Tomblin et al., 1996; Griffin,
Hemphill, Camp, & Palmer, 2004).

The usefulness of verbal processing measures has been
strongly supported by research and they are becoming
increasingly common in clinical assessment protocols.
The results of Dollaghan and Campbell (1998) and those
of Ellis Weismer et al. (2000) and Conti-Ramsden (2003)
support the utility of nonword repetition scores in the
correct identification of specific language impairment, as
partof alarger diagnostic protocol (see however Archibald
&Joanisse (2009) who find nonword repetition to have good
sensitivity but fairly low specificity in the identification of
specific language impairment). Nonword repetition tests
have the advantage of rapid administration and scoring
and there are indications that they are relatively immune
to dialectal differences (Dollaghan & Campbell, 1998).
However, they do not provide accurate results for children
who have significant articulation deficits. Similarly, a test
as simple as Sentence Imitation has been shown to add
significantly to the diagnostic protocol (Conti-Ramsden,
Botting, & Faragher, 2001; Archibald & Joanisse, 2009).
Additional processing tests included Following Directions,
which requires children to comprehend and remember
increasinglylongand complexinstructions,and demonstrate
understanding by pointingto pictures or manipulatingitems.
This test emphasized the processing or working memory
part of this task, using easily comprehensible vocabulary.
Short-term memory and working memory were assessed
further by the use of tests of Forward and Backwards Digit
Span. A final measure included in our protocol was Rapid
Automatized Naming of animals (RAN). This task was
included as an assessment of prerequisite skills for reading, given
its strong relationship with subsequent word recognition

skills (Catts, 1993). At age 5, most of the children in the
study are too young to be tested on reading achievement.

The purpose of the present study was to collect prelimi-
nary normative data for the language measures described
above for monolingual francophone children aged 5. In
order to get a sense of developmental variation around age
5, children aged 6 months younger and 6 months older
were included in addition to children aged 5. Our main
interest here is to report the normative values for these
measures, and discuss their developmental sensitivity in
this age range.

Methods

Participants

Participantsincluded 78 monolingual French-speaking
children from the Montreal area ranging in age from 49
months to 71 months, with a mean and median age of 59
months. The children were divided into three age groups
representing 4 ¥ year-olds (49 to 56 months inclusive),
5-year-olds (57 to 63 months inclusive) and 5 ¥ year-olds
(64 to 71 months inclusive), yielding groups with the fol-
lowing mean ages: 52.41 (SD 1.78), 60.15 (SD 2.23) and
66.2 (SD 2.32). The children were recruited from daycares
and preschools in the Montreal area by invitation letter
sent home with the children by the daycare staff. Sixty-five
of the children were recruited and tested as part of this
study. Twelve additional children were tested within other
studies conducted by the same team of researchers, using
the same methods (Sutton et al., 2009). For this reason,
however, some of the measures are not available for all the
children (see Table 2). All children were from monolin-
gual French-speaking homes and had no developmental
concerns, pre-or perinatal complications, major illnesses
or hospitalizations as per parent report (a history of otitis
media was not a exclusionary criterion in this study given
its relatively high frequency). The children had had no
significantregular exposure to languages other than French
(defined asless than five hours per week). Nonverbal cogni-
tive development was tested using the Leiter International
Performance Scale-Revised BriefIQ (Roid & Miller,1997).
Thisis a test whose stimuliand administration are entirely
nonverbal. The brief IQ measure is based on four subtests:
Figure Ground, Form Completion, Sequential Order, and
Repeated Patterns. To be included in the study, children
were required to obtain a standard score of 70 or higher
on this test in order for the sample to represent the normal
variation of cognitive levels while excluding children with
scores consistent with mental retardation.

A hearing screening was conducted under earphones
using a portable audiometer on the day of the test at octave
frequencies from 500 to 4000 Hz, to ensure that no signifi-
cant hearingloss was present. Children passed a screening
at 10 dB HL, with some exceptions involving somewhat
higher thresholds at individual frequencies. A reliable
result could not be obtained at 10 dB HL in many cases
due to background noise as the test was not conducted in
a sound-proof booth. Children were not tested if their hearing
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Table 1

Background Characteristics: Mean and (standard deviations) for age, nonverbal cognition scores and maternal

education by age group.

Age group: 4 1% years 5 years 5 % years
Number of girls 14 16 11

Number of boys 13 16 8

Age in months* 52.4 (1.8) 60.2 (2.2) 66.2 (2.3)
Nonverbal cognition 102.4 (14.8) 101.3 (19.1) 102.3 (19.3)
(Leiter Brief 1Q)

Maternal education 15.7 (2.8) 17.4 (2.9) 16.9 (2.4)

(Number of years)

* A significant group difference was found for age

was considered to be impaired based on the screening.
Background variables including age, nonverbal cognition
and maternal education are reported in Table 1. One-way
ANOVA analysis revealed a significant group difference in
age (F(2,74)=240.552, p=.000), but no significant group
difference in maternal education (p=.074) or nonverbal
cognition (.978).

Procedures

Children were tested individually by trained research
assistants who were native speakers of Quebec French. Each
child attended one test session lasting approximately 2 to
2 1/2 hours, which was conducted either at their school,
at their daycare, or in a research laboratory at McGill
University or University of Montreal. Breaks were provided
as needed. All testing was audio- and video-recorded. The
particular measures used are described below. These in-
clude standardized tests that had previously been adapted
from English, test procedures adapted from English for
the purpose of this study, and procedures developed by
members of the research team previously or for this study.
It was beyond the scope of this study to develop new test
materials in all the areas to be assessed for this preliminary
look at the language profile of Montreal francophone
children. Several test translations/adaptations have been
in wide clinical use in Quebec, with or without normative
data. Insofar as such tests 1) are based on well established
English tests, 2) include careful adaptation going beyond
simple translation, and 3) are supported by clinical experience
with francophone populations in Quebec, they were
considered potential candidates for inclusion in this study.
In other cases, materials were developed for this study.
A major goal of the study was to examine the usefulness
of these materials. During the test session, children were
administered the following measures (the order of tests
varied across children):

1.The Echelle de vocabulaire en images
Peabody(EVIP, Dunn, Thériault-Whalen, & Dunn, 1993)
was used to assess receptive vocabulary (comprehension of
singlewordsinisolation). This test was originally developed
in English,but was adapted for Canadian speakers of French
and normed for this group. However, it has been shown
that the published norms underestimate the typical skills

of Quebec francophone children (Godard & Labelle, 1995),
most likely because the norms included French-speaking
children who are monolingual speakers and also bilingual
French-speakers from across Canada. We considered the
EVIP to be a well established test of receptive vocabulary,
however, needing to be reevaluated for the appropriateness
of its norms for Quebec. In addition to its wide clinical
use, the EVIP is frequently used in research for purposes
of participant selection and matching. The EVIP was
administered and scored as directed in the manual.

2. The Carrow (Groupe coopératif, unpublished
Quebec French adaptation of the Test for Auditory Compre-
hension of Language [TACL-R]; Carrow-Woolfolk, 1985)
was used to assess receptive language skills (vocabulary,
morphosyntaxand syntax). The Carrowisa Quebec French
translation and adaptation, a well-known and widely used
test both in clinical practice and research. The adaptation
of this test to French involved translation and reordering
of items to better reflect the development of French within
a previous norming study (Groupe coopératif, 1999). The
Carrow has enjoyed considerable clinical popularity in
Quebec and the available norms for Kindergarten (mater-
nelle) children indicate thatitis sensitive to the development
of French within the age range of this study. This test has
three subtests: Classes de mots et relations [Vocabulary],
Morphémes grammaticaux [Grammatical Morphemes],
and Phrases complexes [Elaborated Phrases and Sentences].
The test was administered and scored using the test materials
of the TACL-R (with items reordered as directed in the
adaptation) and scored as directed in the TACL-R manual.

3. A spontaneous language sample was collected in a
free-play conversational context based on the guidelines
of Leadholm & Miller (1992) using age-appropriate toys
(suchas playmobil hospital and school,and polly pockets).
The language samples were transcribed orthographically
using the SALT software (Systematic Analysis of Language
Transcripts, Miller & Chapman, 1984-2002). Coding of
grammatical morphology followed the Quebec-French
adaptation of SALT conventions developed by Elin
Thordardottir (2005). MLU computed following this
procedure has been shown to be developmentally sensi-
tive in French with MLU in morphemes being higher for
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French-speaking children than it is for English-speaking
age mates, reflecting the greater frequency of grammatical
morphemes in French. The measures reported are based
on 100 utterances (excludingimitations) and include Mean
Length of Utterance in words (MLUw) and in morphemes
(MLUm). Those language samples that were not collected
as part of this study were rechecked to ensure that the same
grammatical coding procedure was applied uniformly to
all the samples and that the measures were based on the
same transcript cut. Reliability checks were performed
by an independent scorer on a randomly selected subset
of 23 language samples (29% of the samples). Interrater
agreement for MLUwwas 96.2 % (SD 3.05) and for MLUm
95.4 (SD 4.2).

4. The Edmonton Narrative Norms Instrument
(ENNI), developed by Schneider, Dubé and Hayward
(2002-2006), was used in a French adaptation developed
within this study (Thordardottir & Gagné, 2006; Gagné &
Thordardottir, 2006). A number of measures have been
used clinically and in research to assess narratives. Just as
with any assessment of spontaneous language, the elicita-
tion context influences the child’s productions. Elicitation
methods for narratives vary notably in whether they use
picture support and in whether the children formulate a
story or retell a story. The ENNI, developed recently in
Canada, comprises a set of wordless picture stories that
are carefully constructed to increase in length and in the
complexity of the story grammar. Story grammar refers
to the main categories of information that are part of
a good story and form the macrostructure of the story
(Schneider, Dubé, & Hayward, 2002-2006). A measure of
narrative microstructure, First Mentions, is also derived
from this instrument. This measure assesses the children’s
use of referring expressions to introduce characters and
objects as they tell the story. In the elicitation procedure,
the children are presented novel stories in pictures, but
are not told the stories. The procedure, therefore, targets
children’s ability to formulate the story rather than their
ability to retell a story. Schneider et al. have demonstrated
that this instrument is sensitive to development with
English-speaking children aged 4 to 9 and that signifi-
cant differences are found on this test between children
with and without language impairment. In the ENNI
normingstudy (Schneideretal. ), children were administered
two sets of stories: A and B. For this study, administra-
tion of both stories would have been too time-consuming
given the larger protocol of tests. Initially, children were
administered either set A or B, counterbalanced across
children. However, it became apparent that children
responded less well to set B, indicating that the two sets
were not equivalent in the French application. In subse-
quent testing, story set A was administered to all children.
This change in procedure accounts for missing data in the
ENNI dataset, as data from those children administered
stories B were not included.

Eachstorywasadministered in the followingmanner: the
child was first shown the entire story such that the examiner
does not see them. The child was then shown the pictures

again and asked to tell the story to the experimenter. The
child was asked/prompted to say what happened in the
story rather than to describe the pictures. The stories were
transcribed orthographically and scored in terms of Story
Grammar Complexity and First Mentions. This scoring
followed the ENNI manual (Schneider et al., 2002-2006),
using a French adaptation of the scoring forms developed
for thisstudy. The Story Grammar Score givesan indication
of the child’s ability to include story grammar elements,
while First Mentions addresses whether the child provides
sufficientinformation on first mention, subsequently using
pronouns to refer to previously presented entities. The
full scoring of First Mentions as described in the ENNI
manual (Schneideretal.,2002-2006) uses information from
stories A and B. Our version of First Mentions is based
only on the A set. In the present analysis, only these two
scores are reported (additional scores that can be derived
include MLU and production of grammatical morphology
and complex syntax — however, MLU was obtained from
spontaneous samples and the main interest in the ENNI
here was in narrative assessment).

5. Nonword repetition, comprising a set of 40 words
ranging in length from 1 to 5 syllables was derived from
word lists developed expressly for Quebec French by Courcy
(2000). The nonwords were administered from a tape and
were scored online with subsequent rechecking of the re-
cording of the responses. Scoring followed the procedure
of Dollaghan & Campbell (1998), whereby children are
credited for the number of correct phonemes produced.
Creditisgiven for phonemesthatare produced inadistorted
form, and no points are subtracted for phonemes that are
added. Children do not receive credit for phonemes that
are missing or that are substituted, or for phonemes that
appear in the wrong order relative to other phonemes in
the nonword.

6. Sentence imitation was tested using an adaptation
of the sentence imitation subtest of the CELF-P (Clinical
Evaluation of Language Fundmentals-Preschool, Semel,
Wiig, & Secord, 1992). This subtest involves a story book
entitled The Moving Scene, wherein children are told a
story as they look at the pictures. The story is then retold
by the examiner, and the child is asked to repeat selected
sentences. The French adaption of this subtest, Le grand
déménagement, was developed by Royle & Thordardottir
(2003). The adaptation involved a translation of the story
and modification of the scoring guidelines. This particular
sentence imitation task was selected because the sentences
are embedded in a story with picture support, which is
appropriate for an imitation task for children in the
age range of this study in that it aids their memory and
increases their motivation. The appropriateness of this
particular story is supported by its long-standing clinical
use. Instead of sentences receiving scores ranging from 0
to 3, the adapted scoring reflects the percentage of words
repeated, which gives a more finely graded results scale of
partial credit for partially repeated sentences.
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7. Rapid Automatized Naming (RAN) (Catts, 1993)
was tested by presenting a sheet with pictures of a horse
(cheval), a cow (vache) and a pig (cochon) in black (noir),
red (rouge) or blue (bleu), arranged in random order in 4
rows of 6 animals each for a total of 24 animals. The chil-
dren were asked to name each picture, naming the animal
and its color as fast as they could, going from left to right,
and through each row from top to bottom. Before the test,
the examiner ascertained that the children recognized the
animals and knew their names, as well as the colors. Two
scores were derived from this test: the number of errors
made by the child, and the time in seconds required for
completion (starting from when the child named the first
animal and ending when the child had named the last ani-
mal), thusaddressingboth accuracyand speed.In counting
the number of errors, only the child’s last production for
each animal was considered (thus, the child was allowed
to self-correct). Unlike in English, the color term comes
after the animal name (e.g. cheval noir [black horse]). No
error was counted where the child named the color and
animal in the wrong order.

8. The children’s ability to follow auditory directions
was assessed using an unpublished preliminary French
adaptation of the Following Directions subtest of the
Clinical Evaluation of Language Fundamentals-4 (CELF-4,
Semel, Wiig, & Secord, 2003) developed by Boulianne &
Labelle (2006). This subtest requires children to carry out
directions by pointing to picture stimuli. For example,
they might be asked to point to item A and then to item B,
or to point to item B before they point to item A. Testing
started at item 1 for each child and was discontinued after
9 consecutive errors.

9. Digit span was administered using an unpublished
preliminary French adaptation of the Forward and Back-
wards Digit Span subtests of the CELF-4 (Clinical Evalua-
tion of Language Fundamentals-4, Semel, Wiig, & Secord,
2004) developed by Boulianne & Labelle (2006). The two
subtests were administered according to the instructions
of the CELF-4 manual.

Detailed administration procedures as well as
materials and score sheets for those procedures that were
developed for this study may be obtained by contacting
the first author.

Results

Meansand standard deviations for each of the measures
arereported for each age group of children in Table 2. EVIP
scores are reported as raw scores and as standard scores,
referenced to the published norms (Dunnetal., 1993). The
scores for the Carrow/TACL-R and the CELF-4 subtests
(Following Directions, Forward Digit Span and Backwards
Digit Span) are raw scores. The results of Nonword Repetition
and Sentence Imitation are reported as percent correct
scores. RAN accuracy scores are reported in terms of the
number of errors (out of 24 animals to be named) and in
terms of the time required to complete the task in seconds.

Mean Length of Utterance in words (MLUw) reflects the
average number of words found in each child utterance
in the sample, whereas MLU in morphemes (MLUm)
reflects the average number of words as well as grammatical
morphemes in each utterance. In addition to means and
standard deviations, Table 2 reports the number of children
for whom data were available for each measure. Smaller
sample sizes are seen notably for the youngest age group
for Nonword Repetition, Sentence Imitation, Following
Directions and Digit Span. This is due to the fact that 12
children in this group came from another study in which
these measures were not administered. Other variations
in numbers are more minor and are due to children not
finishing tasks or experimenter mistakes. Missing data
for the ENNI result from the exclusion of story B data, as
discussed in the Methods section.

Inspection of Table 2 reveals that the measures in
general increase systematically with age, with the excep-
tion of RAN time, which decreases with age (reflecting
increased speed in completing the task with age). Given
that the study covers an age range of less than 2 years (49
to 71 months), some developmental change would be
expected in the measures, but this change might not be
large for some of the measures, and might vary between
measures, reflecting differences in the rate of development
of different linguistic skills within this time period. The
systematic changes with age suggest that the measures are
developmentally sensitive, but the numbers also indicate
that some change more in this period than others. A series
of one-way ANOVAs were used to examine the effect of age
group on mean scores for each of the measures. Thirteen
ANOVAsin total were conducted with the criticalalphalevel
set at.05/13, or .004 as a result of a Bonferroni correction
for multiple comparisons (for the EVIP, only raw scores
were included given that normalized scores are expected to
be more stable across age and for the Carrow, only the total
score was included to limit the number of comparisons).
Significantgroup effects were further examined with Fischer
LSD posthoc comparisons. A significant effect of age group
was found for the following measures: EVIP raw score (F
(2,77)=15.86, p<.001, n* = .29), MLUw (E(2,74)=13.12,
p<.001, n? = .27), MLUm (F(2,74)=12.02, p<.001, ),
n? = .25), ENNI First Mentions (F (2,68)=8.13, p=.001,
n*=.20), ENNI Story Grammar (F(2,67)=13.20, p<.001,
1n*=.29),and RAN Time (F(2,70)=6.63, p=.002,11*=.16).
Post hoc tests revealed that for MLUw, ENNI First Mentions
and ENNI Story Grammar, the means of all three age groups
differed from each other. For the EVIP and RAN time, the
youngest group differed from each of the older groups,
but the middle and oldest groups were not significantly
different from each other. For MLUm, both the youngest
and middle groups differed significantly from the oldest
group, but the youngest and middle groups did not differ
significantly from each other

The relationship between different measures of
language and verbal processing was examined by
correlational analysis. With the number of measures
administered in this study, inclusion of all the measures in
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Table 2
Results of language measures by age group, reported as means and (standard deviations). P values are
reported for the age group comparison for each measure.

Age group: 4% years 5 years 5 % years p
EVIP raw 54.6 (16.3) 69.7 (15.4) 78.2 (13.6) <.001
n 27 32 19
EVIP ss 111.4 (18.0) 116.2 (17.7) 22.4(13.5) 101
n 27 32 19
Carrow total 74.8 (17.0) 82.9 (13.9) 90.2 (11.9) 006
n 25 29 16

1. Classes de mots 30.2 (6.1) 32.4 (2.9) 33.9(2.7)

2. Morphémes 24.5 (5.5) 26.7 (6.1) 27.3(7.4)

3. Phrases complexes 19.6 (8.5) 23.7 (6.3) 27.4 (4.7)
MLUw 3.97 (1.1) 472 (1.1) 5.89 (1.7) <.001
n 27 30 18
MLUMm 5.15 (1.3) 5.90 (1.4) 7.59 (2.3) <.001
n 27 30 18
ENNI SG 13.7 (4.9) 16.9 (5.3) 21.9 (5.9) <.001
n 27 24 17
ENNI FM 13.1 (3.7) 16.9 (5.3) 21.9 (5.4) 001
n 27 25 17
Nonword Rep 89.4 (7.5) 86.9 (9.5) 91.8 (4.0) 149
n 13 27 16
Sent. Imit. 74.2 (29.2) 76.3 (16.7) 88.7 (10.0) 057
n 14 30 17
RAN error 1.0 (2.0) 0.97 (1.3) 1.2 (1.9) 901
n 25 31 15
RAN time 112.4 (44.0) 85.4 (24.4) 79.6 (21.8) 002
n 25 31 15
Foll. Dir. 24.6 (8.6) 27.3(9.2) 32.3(13.3) -166
n 11 25 14
F digit span 5.0 (1.6) 5.5 (1.7) 6.7 (2.3) 053
n 13 32 14
B digit span 0.7 (1.1) 1.1 (1.4) 1.9 (1.2) 040
n 13 32 15

this analysis would have resulted in a prohibitive number
of correlations. Therefore, six key measures were selected
for this analysis: EVIP raw score, Carrow total score,
MLUm, ENNI Story Grammar, Nonword Repetition and
Sentence Imitation. These were selected because they ad-
dress major domains of language skills considered part
of a comprehensive evaluation of language (receptive
vocabulary, receptive morphosyntax and syntax, syntactic
production, and production of narrative discourse struc-
ture). As well, Nonword Repetition and Sentence Imitation
are increasingly part of clinical evaluation protocols. The
correlationsbetween these measures are presented in Table
3. With a total of 15 correlations, the critical alpha level
was set at .0038, applying a Bonferroni correction. These
correlations need to be interpreted with some caution
due to the fact that they are not all based on an equal ‘#’
due to missing data, notably for Nonword Repetition and

Sentence Imitation. The Table reveals significant correlations
ranging from weak to strong between the EVIP and all the
other measures except Nonword Repetition and MLUm.
The strongest correlation for the EVIP is with the Carrow
(r=.714). The Carrow is moderately to strongly correlated
with all measures except MLUm. ENNI Story Grammar is
significantly moderately correlated with the EVIP and the
Carrow. In contrast, MLUm is not significantly correlated
with any of the other measures. The two processing measures,
Nonword Repetition and Sentence Imitation are correlated
with each other and with the Carrow. The correlation with
the Carrow is stronger for Sentence Imitation than Nonword
Repetition (r=.741 vs. .456). Sentence Imitation is, in
addition, moderately correlated with the EVIP, whereas
Nonword Repetition is not.
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Table 3

Correlations between language measures: EVIP, MLUm, Carrow, Story Grammar, Nonword Repetition and

Sentence Imitation

EVIP MLUm Carrow
EVIP -
MLUm 319 -
.005
Carrow 714 .216 -
.000* .074
SG 594 181 526
.000* 139 .000*
NWR 314 .091 .456
.018 .504 .001*
Sl 547 .188 741
.000* .148 .000*

SG NWR Sl
.260 -

.066

.370 .595 -
.005 .000*

* correlation significant at the .003 level

EVIP: raw score

MLUm: MLU in morphemes
Carrow: total scores

SG: ENNI story grammar score
NWR: Nonword repetition score
Sl: Sentence Imitation

Discussion

This article presents preliminary normative dataon a
number of measures of language knowledge and language
processing for francophone children from the Montreal area
between the ages of 4;6 and 5;6. The results are prelimi-
nary in that they are based on a relatively small sample of
children and cover a fairly limited age range. In addition,
the children are all from the Montreal area and therefore,
these normative data cannot be assumed to reflect all fran-
cophone children in the province of Quebec. For some of
these measures, larger datasets targeting this age range or
larger age ranges are being collected and analyzed (Elin
Thordardottir et al., 2009; Sutton et al., 2009), including
children from Quebec city and rural areas. In spite of their
preliminary nature, however, these results do represent a
useful reference base for the evaluation of language skills
in francophone children within this age range for both
clinical and research purposes. The age range covered here
corresponds to theage at which many children receive their
first formal evaluation and in which language impairment
is first identified. Some of the data reported here are for
tests that are already in clinical use. All of the tests are
easy to use clinically and are accessible to clinicians. The
existence of normative data for these measures will permit
clinicians to compare the scores of individual children to
the typical performance of French-speaking children in
Quebec and thus to ascertain whether the performance
of the child falls within the normal range or significantly
below it. The tables provided in the Appendix are designed
to facilitate this comparison.

To participate in this study, children had to be monolin-
gual speakers of French and had to have had no serious

developmental concerns or major illnesses. They also had
to receive nonverbal cognitive scores within the normal
range. The normal range was fairly broadly defined, as
encompassing children who score as much as 2 SD below
the mean. This was done so as to allow within the sample
a typical variability of cognitive levels, rather than using
an overly restrictive criterion. The resulting background
characteristics indicate that the sample does indeed reflect
considerable variability in this respect: The mean cogni-
tive score is right around 100 in each age group, with a
standard deviation of 14 to 20 points, which is similar
to the norms for this test. Therefore, the results for the
participants of this study closely resemble the normative
sample for this test and can be seen as providing a good
representation of the normal variability of cognitive levels
in the population.

The pattern of scores for each of the language
measures shows a systematic increase with age, suggesting
that each is sensitive to developmental increases in skill.
However, the developmental increase was larger for some
measures than others, as reflected in that most, but not all
of the tests showed a significant effect of age group, and
by the fact that some showed significant effects between
all adjacent age groups, whereas others did not. This is
not unexpected. Different language skills show periods
of more rapid vs. slower growth at different ages. Given
that this study covers a fairly small age range, the lack of
an age effect does not mean that the measure in question
would not show developmental changes given a larger
age range. Among the measures that had a significant
age effect were the EVIP raw score, MLUw and MLUm
in spontaneous language, both ENNI measures: Story
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Grammar and First Mentions, and RAN time. The strong
age progression seen in MLU (with significant difference
between all groups for MLUw) is noteworthy given that
MLU is regarded by many as having limited developmen-
tal sensitivity beyond a certain level, expressed in terms
of an age level (age 5) or an MLU level (often considered
to be an MLUm of 3.0). Indeed, several studies have re-
ported MLU to increase linearly up to a certain point,
defined in terms of age or MLU level, with a subsequent
leveling off of the developmental increase (Miller &
Chapman, 1981; Rondal, Ghiotto, Bredart, & Bachelet, 1987;
Scarborough, Wyckoff, & Davidson, 1986). The present data
clearly indicate that MLU in French, both as measured in
words and morphemes, continues to show an important
systematic increase with age, at least up to the age of 5;6
and an MLU level of 5.9 words and 7.6 morphemes. In
fact, the increase between 5;0 and 5;6 is significant for both
MLUw and MLUm, suggesting that the developmental
curve does not yet show signs of leveling off. This suggests
that MLU is a useful measure for French-speaking children
in this age range. It should also be noted that in spite of
previous results showing nonlinearities in MLU develop-
ment fairly early in development as noted above, MLU
norms for English have been collected up toage 13 (Leadholm
&Miller, 1992; Miller & Chapman, 1984-2002), showing de-
velopmental increases throughout this age range, especially
for narrative samples which require the use of more complex
syntax than does conversation. Further, significant group
differencesin MLU have been documented between groups
of English-speaking school-age children with and without
specificlanguage impairment (Elin Thordardottir,2008b),
suggesting that even in English, MLU should not be too
easily discarded for older preschoolers and school-aged
children. Given that French is more highly inflected than
English, producing a considerably higher MLU within a
givenage group (Elin Thordardottir,2005),and the finding
that the acquisition of grammatical morphology is more
protracted in French than in English, MLUm in French is
likely to show developmental changes longer than it does
for English. Continued increase in MLU throughout the
school age range has been demonstrated also for Icelandic,
another language considerably more highly inflected than
English (Elin Thordardottir, 2008b).

The ENNIwasanother spontaneous measure showing
a significant age effect. This indicates that the discourse
formulation skills tapped by this instrument are developing
at a relatively rapid rate within this age range. We did not
expect that this measure would yield identical scores in our
French version as it does in the original English version.
Story Grammar addresses higher level story organization
and inclusion of information, which is a skill relatively
independent of language structure as such, and therefore
might be expected to yield similar scoresacrosslanguages.
However, cultural variation is also known in story telling
style, and it is possible that the picture materials interact
in a different way with cultural traditions and knowledge.
The ENNI norms are given for children age 4 to 9 at 1-
year intervals (Schneider et al., 2002-2006). The closest

comparisons are between our 5 ¥ year-olds, who compare
closely in age to the normative group of 5-year-olds and
between our 4 V2 year-oldsand the ENNI4 year-olds. These
comparisons of our data with the English ENNI data show
thatour 5 Y2 year-olds obtain a mean Story Grammar score
for story A3 of 21.9 (SD 5.9) compared to 21.25 (SD 4.97)
in the ENNI norms. The corresponding comparison for
the 4-year-olds is 13.7 (SD 4.9) versus 17.06 (SD 6.45).
The French and English results, therefore, appear to agree
closely for the 5-year olds, but somewhat less well for the
4-year-olds. This provides preliminary evidence that the
tests are fairly comparable in the two languages in terms
of Story Grammar scores for Story A. Further examina-
tion including exact age matches is required to ascertain
whether the observed cross-linguistic differences in scores
for the younger group are meaningful. Cross-linguistic
comparison with the First Mentions (FM) scores is more
problematic due to a difference in procedures. The full
ENNI FM score is obtained by scoring elements from both
the A and B series of stories. In this study, we administered
only the A series. As a result, our FM scores reflect a trun-
cated version in comparison to the FM scores reported
in the ENNI norms. Indeed, comparison reveals that our
scores are approximately half the ENNI scores. Further
comparison is not meaningful due to the differences in
administration.

It was of interest as well to compare our EVIP scores
to the published norms (Dunn et al., 1993) given previous
indications that these norms do not adequately repre-
sent monolingual French-speaking children in Quebec
(Godard & Labelle, 1995). Table 2 reports raw scores for
the EVIP, as well as standard scores, which are obtained
by converting raw scores using the published norms. The
EVIP standard scores have a mean of 100 and a SD of 15.
Thus, the average child is expected to obtain a standard
score around 100. Our results for each of the 3 age groups,
show standard score means well above 100 (112, 116 and
122, respectively). Thus, the difference between our results
and the published norms is on the order of a standard
deviation — a non negligible difference. It is unlikely that
this finding results from our sample being non-representative
of its population. First, we made no effort to include
only children with relatively high language abilities. The
mean nonverbal cognitive scores and the range of scores
both indicate that the sample represents children of
various ability levels, with the means for nonverbal cogni-
tion close to 100 for each age group,and thus agreeing closely
with the published norms for the Leiter test of nonverbal
cognition. Secondly, this result constitutes a replication
of the findings of Godard and Labelle. This finding has
therefore been reported in two independent studies. The
difference may result from several factors. The published
EVIP norms, in their effort to represent the whole popula-
tion of francophone children in Canada, included children
whose exposure to French varies considerably. This may
partly explain why the population that possesses the most
advanced French skills — monolingual francophone native
speakers, performs better than the nation-wide norm.
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In addition, the typical performance may have changed
since the EVIP was normed. The clear implication is that
theinterpretation of the EVIP, when used with this popula-
tion, must draw on additional local norms. The same may
be true of other francophone populations within Canada.

Significant correlations were found between many
of the measures, most of which were in the weak to moderate
range, but some of which were fairly strong. Strong
correlations were found notably between the Carrow
and Sentence Imitation and the Carrow and EVIP, and
moderate ones between Sentence Imitation and the EVIP
and Nonword Repetition, respectively, and between the
EVIP and ENNI Story Grammar. Interestingly, MLUm was
not significantly correlated with any other measure. The
pattern of correlationsindicates that the different language
measures do overlap to a certain degree, but at the same
time, they also tap different skills. In particular, MLU in
spontaneous language appears to tap a different skill than
the other measures, not only in comparison to formal tests
of receptive language (EVIP and Carrow), butalso in com-
parison to the production of narrative structure (ENNI).
The pattern of correlations suggests that in spite of some
overlap, these measures do contribute unique information
regarding the children’s language skills.

Normative data are an important tool for clinicians
in Speech-Language Pathology. They allow an individual
child’s performance to be compared to that of other chil-
dren of the same age and who have had similar language
experiences. Language impairment generally results in
significantly low scores in one or more areas of language.
Therefore, norm-referenced tests play a key role in
accurate identification of language impairment and in
the determination of severity levels, the documenta-
tion of the child’s profile of strengths and weaknesses
and the detailed documentation of the current level of
functioning used to select appropriate treatment targets.
Not all tests are equally well suited for each of these pur-
poses, however. Not all areas of language may be equally
severely affected by a language impairment. Further,
formal tests are targeted to specific areas of language, but
use amore contrived elicitation method than spontaneous
measures. Therefore, clinical workis greatly facilitated by the
availability of different types of language measures.
Normative data are important in guiding treatment
decisions in that they provide information on the normal
sequence of development, thereby helping to prioritize
goals based on the child’s needs and level of readiness
for new learning. However, norms are not sufficient by
themselves to accurately identify the presence of language
impairment in all cases. While very severe cases are easily
identified by very low scores, decisions are more compli-
cated in moderate and borderline cases. Language tests
differ in how sensitive they are to the presence of language
impairment (Conti-Ramsden, Botting & Faragher, 2001;
Plante & Vance, 1995; Tomblin, Records & Zhang, 1996).
Therefore, the next step in this research, aiming to develop
anassessment protocolis the verification of howaccurately
these tests are able to rule in or rule out the presence of
language impairment. Such work is currently underway.
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Appendix

Scores corresponding to cut-off points of -1 standard deviation, - 1.5 standard deviation, and -2 standard deviations
for each of the measures, for each of the three age groups. In a normal distribution, the -1 SD point corresponds to the

16th %ile. The -1.5 SD point corresponds roughly

Age 4 Y2 years (range 49 to 56 months inclusive)

-1SD -1.5SD -2SD
EVIP raw score 37.30 29.17 21.05
EVIP ss 93.42 84.45 75.47
Carrow total 57.77 49.28 40.78
1. Vocabulary 42.14 21.12 18.09
2. Morphology 19.01 16.27 13.54
3. Syntax 11.11 6.85 2.58
MLUw 2.89 2.35 1.81
MLUm 3.86 3.22 2.57
ENNI First Mention 9.45 7.62 5.79
ENNI Story Grammar 8.72 6.24 3.77
Nonword Repetition 81.95 78.20 74.45
Sentence Imitation 44.89 30.27 15.64
RAN Errors 0 0 0
RAN Time 156.41 178.44 200.36
Following Directions 15.96 11.67 7.38
Forward Digit Span 3.37 2.56 1.74
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Age 5 years (range 57 to 63 months inclusive)

-1SD -1.5SD -2SD
EVIP raw score 54.32 46.62 38.93
EVIP ss 98.47 89.61 80.75
Carrow total 70.87 64.88 58.88
1. Vocabulary 29.53 28.10 26.66
2. Morphology 20.59 17.52 14.46
3. Syntax 17.41 14.26 11.11
MLUw 3.66 3.13 2.60
MLUm 4.46 3.74 3.03
ENNI First Mention 11.75 10.13 8.50
ENNI Story Grammar 11.57 8.90 6.23
Nonword Repetition 77.36 72.59 67.82
Sentence Imitation 59.67 51.37 43.07
RAN Errors 0 0 0
RAN Time 109.76 121.97 134.17
Following Directions 18.11 13.53 8.94
Forward Digit Span 3.87 2.92 2.06
Age 5 Y2 years (range 64 to 71 months inclusive)
-1SD -1.5SD -2SD
EVIP raw score 64.52 57.70 50.88
EVIP ss 108.86 102.11 95.36
Carrow total 78.20 72.21 66.21
1. Vocabulary 31.21 29.85 28.48
2. Morphology 19.87 16.17 12.46
3. Syntax 22.69 20.35 18.00
MLUw 4.23 3.40 2.57
MLUm 5.27 4.11 2.95
ENNI First Mention 14.30 12.81 11.31
ENNI Story Grammar 16.55 13.86 11.16
Nonword Repetition 87.69 85.64 83.59
Sentence Imitation 78.71 73.71 68.71
RAN Errors 0 0 0
RAN Time 101.33 112.2 123.06
Following Directions 18.99 12.34 5.69
Forward Digit Span 4.36 3.21 2.05
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Abstract

Sound field amplification provides mild amplification and even distribution of a classroom
teacher’s voice around the classroom as a strategy to improve listening and overcome effects of
poor classroom acoustics. Research has documented improvements in attention, behaviour,
speech understanding,academic outcomes and teacher vocal health, but few studies have focused
on literacy outcomes. This study examined changes in reading outcomes for Canadian grade
one students (N=486) in 24 classrooms, 12 with sound field amplification and 12 without, over
one school year. Results indicated greater changes in the total percentage of students reading
at grade level at the end of the school year in amplified classrooms vs unamplified classrooms,
although results were not statistically significant. As well, positive trends were seen in improved
reading outcomes for students identified at risk for reading difficulties, although again, not
statistically significant.

Abrégé

Lamplification en champ libre augmente légerement 'intensité de la voix du professeur et la
répartie dans la salle de classe afin d’améliorer 'écoute et de surmonter les effets d’'une mauvaise
acoustique. Larecherche a documenté des améliorations au niveau de I'attention, du comporte-
ment, de la compréhension de la parole et des résultats scolaires des éleves ainsi qu’au niveau
de la santé vocale du professeur. Cependant, peu d’études se sont attardées aux répercussions
sur I'alphabétisation. Cette étude a examiné pendant une année scolaire les changements des
performances de lecture chez les éléves canadiens de premiére année (N=486) dans 24 classes,
dont 12 avec amplification en champ libre et 12 sans. Bien qu’ils ne soient pas statistiquement
significatifs, les résultats ont démontré de plus grands changements au niveau du pourcentage
total d’éleves capables de lire en premiére année a la fin de 'année scolaire dans les classes ouril y
avait amplification par rapport a celles sans amplification. De plus, de meilleures performances
en lecture ont été notées méme chez les éleves identifiés a risque d’éprouver des difficultés en
lecture. Cependant, les résultats ne sont pas statistiquement significatifs.

Key words: sound field amplification, reading, Developmental Reading Assessment
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and ensuring even distribution of the teacher’s

voice around the classroom to ensure better
hearing, listening and attention, and to overcome the
detrimental effects of poor classroom acoustics, has been
a strategy used in classrooms since the early 1980s. These
amplification and sound distribution systems, typically
referred to as “sound field systems,” are often recommended
forindividual students with hearing orauditory processing
difficulties; however, they are increasingly being used in
regular classrooms to help all children hear and listen more
effectively. While the term “sound field amplification” might
suggest that the teacher’svoice becomes significantly louder,
infact,the primary purpose of the systemis to ensure equal
distribution of the teacher’s voice throughout the classroom
(rather than raising the volume, which would only distort
the teacher’s voice). This does require mild amplification
of the teacher’s voice but the design and placement of the
speakers in the classroom ensures that the teacher’s voice
is heard at a clear, equal, slightly increased volume for all
students, regardless of seating arrangements. The ratio-
nale for the use of sound field systems in regular classes
is based on an extensive body of literature documenting
a higher incidence of ear infections (and related hearing
loss) in young children, greater difficulty understanding
speech in the presence of noise, and immature listening
skills related to neuromaturation of the auditory system
wellinto adolescence (Bluestone, 2004; Gil-Loyzaga, 2005;
Moore, 2002; Nelson & Soli, 2000; Stelmachowicz, Hoover,
Lewis, Kortekaas, & Pittman, 2000).

Aswell, studieshave found thatrecommended acousti-
calstandards for noiselevelsand reverberation timesarenot
achieved in the majority of classrooms, and that classrooms
represent poor listening environments for young children
(Bess, Sinclair & Riggs, 1984; Crandell & Smaldino, 1994;
Crandell & Smaldino, 2000; Pekkarinen & Viljanen, 1991).
Researchers haveargued that the intersection of poor class-
room acoustics, the inherent high demands on listening
and auditory processing in classrooms, and the immature
listening skills of children due to neuromaturation, create
barriers to learning that place all children at educational
risk (Anderson, 2004; Flexer, 2004). A possible strategy to
address these barriers to learning is the use of sound field
amplification. By improving signal to noise ratios (ie. the
level of the teacher’s voice compared to the level of the
background noise), clearer speech signals can be attained
(Larsen & Blair, 2008). By raising the level of the speaker’s
voice slightly above the background noise, his/her voice
becomes easier to hear clearly. While the purpose of the
system is to improve signal to noise ratio by increasing the
signal (the teacher’s voice), there are reasons to suggest
that there might also be an additional effect of decreasing
background noise. While there are no research studies
measuringdecreased background noiselevelsin classrooms
with sound field amplification, Flexer (2009) reported that
in fact, the majority of background noise in classrooms
is created by students themselves (although certainly
there can be other internal sources of noise such as fans).

P roviding mild amplification of a teacher’s voice

Classroom noise levels can therefore be expected to rise
when students are inattentive, talking to each other or
otherwise unengaged in classroom instruction. If sound
field systems can increase student attention, behaviour
and engagement, classroom noise would be expected to
decrease. Thiswasseeninarecent Canadian study by Rubin,
Aquino-Russell, & Flagg-Williams (2007), who conducted
astudy of 60 New Brunswick classrooms, grades 1 through
3, half of which used sound field amplification. Using the
Revised Environmental Communication Profile (as de-
scribed in Massie, Theodoros, McPherson, & Smaldino,
2004), they found statistically significant increases in
student responses to teacher statements, decreases in
the number of teacher repetitions, and fewer student
initiated communications with peers during instruction
in the amplified classrooms. Anecdotally, teachers and
students reported a perceptual decrease in background
noise levels.

Sound field amplification has been shown to have
positive effects on speech discrimination, attention,
behaviour, listening and academic outcomes (see Millett,
2008 for review). Studies have found improved scores in
speech discrimination tasks and dictated spelling tests
(Arnold & Canning, 1999; Burgener & Deichmann, 1982;
Zabel & Taylor, 1993). Massie & Dillon (2006) reported
statistically significantimprovementin ratings of attention,
communication and classroom behaviour with sound field
amplification, and noted that teachers considered that
“sound-field amplification facilitated peer interaction,
increased verbal involvement in classroom discussion,and
promoted a more proactive and confident role in class-
room discussion” (p. 89). Wilson (1989) studied language
skills for children enrolled in Head Start programs, and
found that while neither sound field amplification nor
teacher traininginlanguage developmentaloneresulted in
measurable changes in language scores for these children,
the combination of amplification and training did.

Studies investigating changes in academic outcome
measures, such as standardized reading tests, are fewer but
suggesta potential positive impact. Given that the strongest
predictor of readingskills are early phonological awareness
skills (a skill heavily reliant on hearing), and given that
improved speech perception might be expected to result
in greater potential to benefit from classroom instruc-
tion, an argument can be made for a positive relationship
between sound field amplification and reading outcomes.
Flexer, Biley, Hinkley, Harkema, & Holcomb (2002)
studied changes in phonological awareness skills in three
groups of kindergarten children; one group taught with
the standard curriculum, a second group taught with the
standard curriculum plus targeted phonological awareness
instruction, and a third group taught with the standard
curriculum plus phonological awareness instruction in
an amplified classroom. While both the second and third
groups showed higher post-test scores on a standardized
test of phonological awareness, the third group from the
amplified classroom showed the highest scores. At the end
of the first semester of kindergarten, 57% of children in
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the control group and 43% of the children in the direct
instruction group scored in the “at risk” category, compared
to 7% of the group receiving direct instruction and sound
field amplification.

Allcock (1999) also reported improvementin scores on
standardized tests of phonological processing, with 74% of
childreninamplified classroomsachievinganimprovement
of 1 stanine or more, versus 46% in unamplified classrooms.
Chelius (2004) reported that students in grades 1, 3,4 and
5 in amplified classrooms achieved better standardized
test scores in early literacy, on the Developmental Reading
Assessment and in reading fluency. Similarly, a longitu
dinal study by Gertel, McCarty, & Schoff (2004) found that
students in amplified classrooms scored 10% higher on a
standardized achievement test than students in unampli-
fied classrooms. Dairi (2000) found first grade students
in amplified classrooms to show greater literacy gains as
measured by a reading inventory. Long-term outcome
measures from the Mainstream Amplification Resource
Room Study Project (MARRS) indicated better scores
on standardized tests of listening and language skills for
kindergarten students, and better scores in the areas of
math concepts, math computation and reading for grade
2 and 3 students (Ray, 1992).

Although studies reporting benefits of sound field
amplification for students in regular classrooms are
numerous, very few of them are Canadian and few focus
specifically on literacy outcomes. The present study was
undertaken as a pilot project in a Canadian school board
to investigate changes in reading performance for grade 1
students related to provision of sound field amplification
in the classroom over the course of one school year.

Research questions

The research questions for this study addressed the
impact of sound field amplification on reading scores for
grade 1 students, specifically:

(a) Do students in amplified classrooms demonstrate a
greater gain in number of reading levels attained than
studentsin unamplified classrooms over the course of
aschool year? In other words, are students in ampli-
fied classrooms able to read materials at a higher level
of difficulty than students in unamplified classroom
after one school year?

(b) Do students in amplified classrooms demonstrate a
greater change in the percentage of students readingat
grade level than students in unamplified classrooms?
An alternate outcome measure to be investigated
concerned changes in the numbers of students read-
ing at or above grade level. It could be argued that
ensuring that students are meeting the benchmark
and reading at grade level is the more important
outcome measure for the purposes of school boards
and ministries of education.

(c) Is there an interaction between gender and ampli-
fication — that is, is there a difference in percentage of
malesreadingat gradelevel in the amplified classrooms
compared to unamplified classrooms? This research
question wasincluded as purely exploratoryinnature,

based on research which links reading proficiencyand
gender. Research continues to debate differences in
reading performance between girlsand boys (Martino,
2008), and in fact, initiatives by the Ontario Ministry
of Education addressing boys’ literacy were recently
launched based on the three-year Boys’ Literacy
Teacher Inquiry Project (Ministry of Education,2009).
Boys’ literacy is an important topic in education in
Canada, and therefore, findings that an intervention
such as sound field amplification provided particular
benefits to boys would be interesting.

(d) Is there an interaction between at-risk readers and
amplification — that is, do students identified as at
risk (as defined by provision of Early Reading Inter-
vention in grade 1) show a greater change in reading
scores or percentage of students reading at grade
level in amplified classrooms? The research on the
benefits of sound field amplification for students at
risk for learning discussed earlier suggests that sound
field amplification may be of particular benefit for
children who are struggling academically, perhaps
by providing an extra “boost” in focus, attention and
speech discrimination. The same rationale may also
hold true for students identified as being at risk for
reading difficulties (although not identified formally
with a reading disability)

Method

Participants

This study took place in the Hastings and
Prince Edwards District School Board in eastern
Ontario over the 2002-2003 school year; with the excep-
tion of two small cities (total population 45,000 people),
communities within this board are largely rural. This
board has a total of 53 grade 1 classes, of which 24 were
selected to participatein the sound field amplification study.
Demographic information collected for each student
included gender, existence of an Individual Education Plan
(IEP), and participation in an Early Reading Intervention
(ERI) program in senior kindergarten or grade 1. Parental
and teacher consent was obtained prior to the study.

Initially, a total of 514 students were included in the
study,in 12 schools. At the time of final testing in May 2003,
28 students had moved to other schools and therefore,
complete data was available for 486 students. Of these 28
students, 12 were from amplified classrooms and 16 were
from unamplified classrooms. Data for these students was
removed prior to analysis. Of the participating schools,
6 had a single grade 1 classroom, 4 had two classrooms,
2 schools had three classrooms and 1 school had four
classrooms, for a total of 24.

This study implemented a quasi-experimental, non-
equivalent groups (based on lack of random assignment
of students to classrooms) design which measured pre-test
and post-test reading scores for an experimental group
(amplified classrooms) and control group (non-amplified
classrooms). Where possible, schools with more than one
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Table 1
Demographic information
Total #  Gender Students Hearing Refer results Students
students M F with screening on hearing receiving ERI
IEPs completed screening in grade 1
Amplified 247 123 124 22 174 27 94 (38.1%)
classrooms (50.8%) (49.8%) (50.2%) (67.2%) (15.5%)
(N=12)
Unamplified 239 132 107 16 147 16 90 (37.7%)
classrooms (49.2%) (55.2%) (44.8%) (57.7%) (10.9%)
(N=12)
Total (N=24) 486 255 231 38 321 43 184
(52.5%) (47.5%) (7.8%) (62.5%) (13.4%) (37.9%)

grade 1 class were selected, to account for potential differ-
ences in school size, design or classroom acoustics, and to
enable one grade 1 class in the school to be equipped with
sound field amplification, and one to remain unamplified.
Schools were selected that had similar sizes and geographical
locations, and no split grade 1 classes were included.

Sound field amplification systems

Phonic Ear VocaLight infrared sound field amplifica-
tion systems were installed in 12 grade 1 classrooms. The
systems consist of a teacher-worn transmitter, an infrared
sensor and receiver, and four wall-mounted speakers. All
systems were installed by a professional company con-
tracted by Phonic Ear. All teachers using the systems were
inserviced on use, care and maintenance at the beginning
of the study.

Hearing screening

In September, hearing screenings were completed
using otoacoustic emissions testing by a graduate student
in audiology from the School of Human Communication
Disorders at the University of Western Ontario. Parental
consent was obtained prior to screening. A Maico Ero-Scan
(screener model) was used for all screening. A “pass” result
on this screening required the presence of otoacoustic
emissions at 2000, 3000 and 4000 Hz in both ears; absence
of an otoacoustic emission at any frequency in either ear
was recorded as a “refer” Parents were notified of hearing
screening results, and provided with information on
follow-up for students receiving a refer result. Due to time
and financial constraints, not all students in the study
were screened (only 321 of 484 students received hearing
screenings).

Reading Assessment

Thefirstedition of the Developmental Reading Assess-
ment (DRA) was used in this study, and was administered
and scored by each student’s classroom teacher (Beaver,
1999). The DRA is used routinely as the standard reading
assessment across the school board, so that all teachers in
the study had used the DRA before and were familiar with
its use. To further ensure consistency, all teachers received
ashortinservice on the DRA at the beginning of the study.
School board policy required administration of the DRA in

September, January and May. Only data from September
and May was used for this study, because of the very short
time span between the September to January, and January
to May administrations.

Because DRA book levels are not numbered entirely
consecutively (e.g., levels are coded as 0, 1, 2, 3,4, 8, ....),
thebooklevel achieved by an individual student represents
data which has characteristics of both nominal and ordinal
data and cannot be analyzed as raw data. Therefore, data
was analyzed in two different ways. First, data was recoded
to indicate number of levels changed between September
and May (e.g., a student who achieved a level of 3 in
September, and 8 in May showed a gain of 2 levels, not
5). This recoded data was then used to compare mean
number of levels increased over the school year between
groups. Second, the DRA Benchmarks for first and third
terms were used to code each student as reading below
gradelevel or at/above grade level in both terms. Using this
data, percentage of students reading at grade level could
be calculated for different groups.

Teacher questionnaires

Of the 12 teachers using sound field amplification,
11 completed the Teacher Opinion and Observation List,
Voice Subsection, of the Listening Inventory for Education
(Anderson & Smaldino, 1998). Thisinstrumentisateacher
questionnaire which asks teachers about their experiences
with sound field amplification using a 5 item Likert scale
(“stronglyagree”to“strongly disagree”). Examples of items
on the Teacher Opinionand Observation Listinclude “your
voice shows less sign of strain at the end of the day” and
“you have to repeat yourself less often.”

Results

Demographic information is provided in Table 1, and
indicates that the amplified and unamplified classrooms
were very similar with respect to number of students,
distribution of gender, number of students with IEPs,
number of students whose hearing was screened, and
number of students receiving Early Reading Intervention
(ERI). Overall,7.8% of students had educational programs
which included an IEP, and more than one third (37.9%)
of students had been identified by their teachers as being
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Figure 1: Change in percentage of students at risk at grade level

at risk for reading in kindergarten, and therefore received
Early Reading Intervention in grade one.

The first research question addressed changes in
mean increase in reading levels between September and
May for the experimental vs. control groups. As described
previously, data was recoded to reflect total number of
levels increased for each student. A one-way analysis of
variance (ANOVA) using “number of levelsincreased from
September to May” as the dependent variable indicated a
mean change of 5.80 levels (standard deviation=3.02) for
the amplified classrooms, and a mean change of 5.89 levels
(standard deviation = 2.81) for the control classrooms, a
difference which was notstatistically significant (F , =.12,
p>.05). However, while potentially a useful analysis, com-
paring changes in number of reading levels increased is
complicated by the fact that differences between levels do
not represent equal intervals. That is, the level at which a
student starts is important. The lower levels (e.g., moving
from a Level 1 book to a Level 3 book) does not represent,
either quantitatively or qualitatively, the same change in
reading competency and skill as does moving from a Level
18 to a Level 20 book. A more useful way of looking at the
data is to compare percentage of students reading at grade
level, which is, after all, potentially the statistic of most
interest to teachers and administrators.

The second research question asked “do students in
amplified classrooms demonstrate a greater change in the
percentage of students reading at grade level in May than
studentsin unamplified classrooms?” Using the benchmark
data from the DRA for first term and third term, each
student was identified using his/her September and May
scores as reading at/above grade level or reading below
grade level. Table 2 illustrates these results for amplified
and unamplified classrooms. A Chi-square test was used

to investigate differences between the two groups, and was
not found to be statistically significant }*(2, N = 486) =
.48 p>.05. However, a trend showing a greater percent-
age of students reading at grade level in the amplified
classrooms was seen, with an increase of 2.8% in amplified
classrooms compared to a decrease of 0.4% in the unam-
plified classrooms. A post hoc power analysis indicated
that this sample size (N=486) with alpha = .05 yielded a
statistical power of .11, indicating that this study did not
have sufficient power to detect an intervention effect size.
Since the sample size in this study was relatively large, it
may be that the instrumentation used (the DRA) was not
sensitive to effects of sound field amplification or that the
study duration was not long enough to see such effects.

The third research question, “is there an interaction
between gender and amplification?” was included strictly
as an investigational question, as no previous sound field
research studies have examined questions of gender dif-
ferences and, as discussed previously, there is at least a
theoretical rationale for investigation of this question.
A numerical value of 0 was assigned to scores below the
benchmark in September and May, and a value of 1 to
scores above thebenchmark, again for September and May.
A two-way analysis of variance demonstrated a significant
main effect for gender, (FL482 =1.97, p<.01), with a greater
percentage of girls than boys reading at grade level, but no
significant main effect for amplification nor an interaction
effect between the two.

The fourth research question, “do students identi-
fied as at risk (as defined by provision of Early Reading
Intervention in grade 1) show a greater change in reading
scores or percentage of students reading at grade level in
amplified classrooms?” was investigated using the same
analysis method as question 3. A two-way analysis of
variance again showed a main effect for ERI (students
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Table 2

Changes in percentage of total students reading at grade level

% of students reading

% of students reading at

Change from September

(N=239)

at grade level in grade level in May to May
September
Amplified classrooms 50.9% 53.7% +2.8%
(N=247)
Unamplified classrooms 50.2% 49.8% -0.4%

receiving ERI scored lower than other students), but no
significant main effect foramplificationand no interaction
effect. Not surprisingly, students identified at risk showed
a mean increase in reading levels of only 4.22 levels, com-
pared to students not receiving ERI, whose reading levels
increased on average by 6.81 levels. In September, for the
total group of students, 55% of students were reading
at grade level. By May, this number had not increased,
with only 52.9% reading at grade level. When considered
overall, students receiving ERI also showed a slight decrease
in percentage of students reading at grade level. These
results are discouraging in terms of the efficacy of the Early
Reading Intervention program, since no apparent changes
in numbers of children reading at grade level were seen
overall. However, when at-risk students in amplified and
unamplified classrooms are examined more closely, some
interesting trends were seen.

In September, a smaller percentage of students reading at
grade level was found in the amplified classrooms (27.7%
versus 37.8%). In May, results indicated that the percentage
of students reading at grade level in amplified classrooms
had increased by 5.3%, while for the unamplified class-
rooms, the percentage of students reading at grade level
had decreased by 6.7%. Figure 3 summarizes this trend,
in comparison to the performance of all students. A post
hoc power analysis was performed and yielded a statistical
power of .05, again indicating that this study did not have
sufficient power to detect an intervention effect size. As
described previously, it may be that the instrumentation
used (the DRA) was not sensitive to effects of sound field
amplification or that the study duration was not long
enough to see such effects.

During the study design phase, it was intended that
results for students with hearing loss would be analyzed.
However, this proved not to be feasible given the large
number of students who could not be screened, the small
number of students with refer results, the very unequal
sample sizes between students with “pass” and “refer”
results, and the fact that the small number of students
with refer results were spread over 12 classrooms. Hearing
screenings were conducted for 321 of 486 students (62.5%),
with 43 students receiving a “refer” result (13.4%). Refer
results were obtained for 27 students in amplified class-
rooms, and 16 students in unamplified classrooms.
Comparing reading outcomes for sample sizes of 27 and
16 was not felt to be statistically valid.

Teacher experiences with the sound field systems were
extremely positive. The LIFE usesa 5 point Likert scale from
“strongly agree”to “strongly disagree.” With respect to vocal
strain, 100% of teachers strongly agreed that they showed
less vocal strain during the day, and all teachers strongly
agreed with the statement “overall you like the impact on
your teaching voice and presentation.” Ten of 11 teachers
strongly agreed that noise interfered less with teaching.
Responses were averaged for each item, and results showed
teachers reporting the strongest agreement for statements
concerning need for less repetition (average rating = 4.45),
less need for clarification (3.91) and less need for time
spent in classroom management (3.91). Table 3 indicates
the percentage of teachers reporting agreement or strong
agreement with each statement.

Discussion

Thisstudyindicated positive changesin the percentage
of students reading at grade level for students in ampli-
fied classrooms, compared to students in unamplified
classrooms. Students in unamplified classrooms showed
no overall change in the percentage of students reading at
grade level between September and May, while amplified
classroom results showed an increase of 2.8%, although
differences between the two groups were not statistically
significant. Two factors can beidentified which may explain
positive trends but lack of statistical significance, particu-
larly in view of findings of very low statistical power for
both the overall group of students and for the students at
risk for reading difficulties.

This study represented almost half of all grade 1 class-
rooms in this school board, and all classrooms consistently
showed a very high percentage of students reading below
gradelevel. The fact that many studentsin this school board
appear to be at risk for reading difficulties, even at grade 1,
suggests that interventions with this population might be
expected to show smaller, or slower effects. The relatively
short time span of the study may have also been a factor.
Although the study was conducted over the entire time
span of grade 1,a single school year seems a relatively short
time span to show large changes in reading proficiency,
regardless of the nature of the intervention.

A second factor contributing to the lack of statistical
significance may be the sensitivity of the instrumenta-
tion. The reading instrument used in this study, the DRA,
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Table 3
Teacher perceptions of sound field amplification use

L.I.F.E. statement

Percentage of teachers reporting agreement
(score of 2) or strong agreement (score of 5)
with the statement

Your voice shows less sign of strain during the day
Your voice is more flexible
Your voice sounds better than before

Your voice is less vulnerable when you have a cold
or allergy

Noise (from whatever source) is less interfering and
disruptive to your teaching

Your voice feels more like “the real you”

You have to repeat yourself less often

Over the school day you speak less
You feel less tired generally

You do not have to clarify what you say as often with
SFA

Your voice sounds more confident

You are less likely to take time off because of
laryngitis/ sore throat/ injury

It is easier to get the attention of the whole class

You spend less time managing behavior and more
time focusing on the curriculum

You have been able to be more adventurous than
before

You need to raise your voice less often

It is easier to think on your feet

Overall you like the impact the system has on your
teaching voice and presentation

100% - strong agreement
91% - agreement
91% - agreement

64% - agreement

91% - strong agreement
9% - agreement

36% - agreement

82% - strong agreement
18% - agreement

64% - agreement
36% - agreement

64% - strong agreement
36% - agreement

82% - agreement

55% - strong agreement

100% - agreement

64% - strong agreement
36% - agreement

18% - agreement

91% - agreement

9% - agreement

100% - strong agreement

assesses overall reading competence,but does notassess phono-
logicalawareness directly, and it may be that an instrument
which targets phonological awareness specifically might
show different results. At the grade 1 level, the earliest
assessmentlevelsincorporate many sight words, buthigher
levels begin to require greater skill in decoding and greater
reliance on the link between phonological awareness and
print symbols. Phonological awareness refers to awareness
of the sound structure of spoken words, and includes skills
such as rhyming, phoneme discrimination, and segmenta-
tion, blending and manipulation of phonemes. As such,
it is an auditory based skill and therefore, there may be
reason to believe thatan auditory-based intervention (such
as sound field amplification) might have beneficial effects
on its development.

Students receiving ERI as a result of identification by
teachers as being at risk for reading difficulties showed
more improvement in the amplified classrooms. In fact,

the percentage of students reading at grade level in the
unamplified classes actually decreased by 6.7%, while per-
centage of students reading at grade level in the amplified
classes increased by 5.3% (a difference of 12% between
the two groups), despite provision of the same reading
intervention. These results for the unamplified classrooms
do not necessarily indicate that students were performing
poorer in reading compared to themselves,but that the gap
between these students and students reading at grade level
was widening in the unamplified classrooms. However,
the gap appeared to be closing slightly in the amplified
classrooms, with some students achieving age appropriate
reading levels over the course of the year.

In both cases (for the group overall and for students
atrisk for reading difficulties), the increases in numbers of
studentsreadingatgradelevelinamplified classrooms were
small, but contrasted with the unamplified condition, in
which thenumber of students either showed noimprovement
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or actually decreased. For a population of students which
already demonstrated weaker reading scores than the rest
of the province (as measured by provincial testing), even a
small increase is a step in a positive direction. Grade 1 is
an important time in the process of learning to read; it is
a time when students begin to apply their phonological
awareness skills to the process of decoding, and eventually,
reading with comprehension. For grade 1students whose
phonological awareness skills are weak, improved access to
the teacher’s voice as phonics programs are being taught
cannot help but be beneficial.

Teacher experiences with the sound field systems
were extremely positive, with teachers reporting less
vocal strain, less interference from classroom noise, less
need for repetition and clarification, and less time spent
on classroom management. A potential weakness of this
assessmentinstrumentis that statements are often worded
in such a way as to suggest a potential bias in favour of
sound field benefit (e.g. “your voice sounds better than
before”). As well, the possibility that teachers responded
more favourably knowing that this was a board-initiated
project cannot be discounted. However, certainly the large
number of items for which teachers responded “strongly
agree” (rather than with a more neutral rating) and indi-
cating high satisfaction levels with the system, is consistent
with other reports in the research. A number of other
studies have also reported positive effects on vocal health
with sound field amplification, a significant benefit in an
occupation which has been demonstrated to be high risk
forvocal problems (Allen, 1995; Edwards, 2005; Jonsdottir,
2002; Massie & Dillon, 2006). Teachers who experience
less vocal strain and lower stress levels because of reduced
noise,and more time available for teaching because of better
classroom management and student listening, would be
expected to have more physical and emotional resources
for effective teaching.

A final piece of evidence might be considered. While
statistical significance was not achieved in the data analysis,
school board administrators were pleased with the results
of both the reading assessment data and teacher reports of
positive experiences, and subsequently purchased sound
field amplification systems for 48 grade one classrooms
across the school district. Further studies focusing specifi-
cally on the specific area of phonological awareness, both
for typical readers and children at risk for learning to read,
are recommended.
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Il A Framework for Research and Practice in
Infant Hearing

Bl Cadre de travail pour la recherche et la pratique
concernant les troubles de ’audition chez les enfants

Elizabeth Fitzpatrick

Abstract

Population-based infant hearing screening has received worldwide attention as an oppor-
tunity to improve communication development outcomes for children with hearing loss.
While there is evidence that screening can accurately identify infants, less information is
available on the effectiveness of early intervention and how to maximize these new opportunities. This
paper presents a framework for research and practice in infant hearing. Using the International
Classification of Functioning, Disability and Health model as a starting point, this research
applied a population health perspective to develop a framework to guide clinical practice and
research. The framework was refined on the basis of the literature as well as research relative to
thebenefits of newborn screening including parents’ perspectives of benefits and needs. The new
framework defines outcomes from the perspective of families and highlights contextual factors
suchasaccessto parentsupportand coordinated services, which may beimportant determinants
of outcome to consider in program evaluation. Newborn hearing screening programs have
received support on the basis that earlier identification of hearing loss will lead to improved
communication results. This framework expands these outcomes and can inform the imple-
mentation of population hearing screening programs as they continue to expand worldwide.
Elizabeth Fitzpatrick, PhD

Faculty of Health Sciences Abrégé
University of Qttawa Le dépistage au sein de la population des troubles auditifs chez les enfants a été percu dans le
Ottawa, Ontario monde entier comme une occasion d’améliorer les perspectives de développement de la com-

munication chezles enfants ayant des pertes auditives. Alors qu’il est clair que le dépistage permet
d’identifier avec exactitude les troubles auditifs chez les bébés, on retrouve moins d’information
sur Pefficacité d’une intervention précoce et sur la fagon de maximiser ces nouvelles occasions.
Cet article présente un cadre de travail pour la recherche et la pratique concernant les troubles
de I'audition chez les enfants. En se référant au modele de la Classification internationale du
fonctionnement, du handicap et de la santé, cette recherche a utilisé le point de vue de la santé
publique pour élaborer un cadre afin de guider la pratique et la recherche cliniques. Le cadre
a été mis au point a Paide de la documentation et des recherches concernant les avantages du
dépistage chezles nouveaux nés, ainsi que dela vision des parents quant aux besoins et bénéfices.
Le nouveau cadre définit les performances du point de vue des familles et souligne les facteurs
contextuels tels que le soutien aux parents et les services coordonnés, lesquels peuvent jouer
un rdle important au niveau des performances et doivent étre considérés dans I’évaluation du
programme. Les programmes de dépistage de troubles auditifs chez les nouveaux nés ont recu
beaucoup de considérations, car on croit que I'identification précoce de perte auditive meénera
a de meilleures performances en communication. Ce cadre détaille ces performances et donne
des renseignements sur la mise en ceuvre de programmes de dépistage de troubles auditifs au
sein de la population. Ces derniers continuent d’ailleurs de prendre de I’essor mondialement.

Key words: infant hearing, screening, hearing loss, parents, qualitative research
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( :hildhood hearing impairment has received
increasing attention as a public health issue
in the last decade. Hearing loss is one of the

most common congenital disorders, affecting 1 to 3 per

1000 children (Fortnum, Summerfield, Marshall, Davis,

& Bamford, 2001; Prieve & Stevens, 2000) and can have

negative consequences for language, social and academic

development. Newborn hearing screening (NHS) has
become an important population health intervention aimed at
improving the health and education outcomes for children
with hearing loss and their families (Joint Committee on

Infant Hearing, 2007). Several studies provide support for

thebenefits of early detection and intervention in achieving

better communication outcomes in children with hearing
loss (Calderon & Naidu, 2000; Kennedy etal., 2006; Moeller,

20005 Yoshinaga-Itano, Sedley, Coulter, & Mehl, 1998). It

is well recognized that screening in itself is insufficient to

improve developmental outcomes, that early intervention is
crucial toasuccessful early hearing detection program and
that detection without intervention maybe of limited value

(Jerger, Roeser, & Tobey, 2001; Joint Committee on Infant

Hearing, 2007; Yoshinaga-Itano,2004). Itisrecommended

that newborn hearing screening be embedded in a system

of comprehensive family-oriented care that includes the
identification of hearing loss, family counseling, fitting of
technology and intervention (Canadian Working Group

on Childhood Hearing, 2005).

Newborn hearing screening initiatives share the
characteristics of many population-based interventions
in that they essentially become multiple intervention
programs, targeting many levels in the system. Multiple
intervention programs are initiatives that target changes
(outcomes) at multiple levels (Edwards, Mill, & Kothari,
2004) in that strategies are directed not only at the indi-
vidual level but at different levels of the socio-ecological
system and are delivered to multiple audiences. Hearing
screening, in its very simple form, may be viewed as a single
intervention aimed at lowering the age of identification of
congenital hearing loss for an individual baby. However,
as a population health intervention, the ultimate goal of
NHS is to improve health outcomes and reduce dispari-
ties across members of a population. Increasingly, there
is a realization that infant hearing screening cannot be
isolated from the subsequent management of hearing loss
and family supports (Hyde, 2005; Yoshinaga-Itano, 2004).
Accordingly, many NHS initiatives have also targeted delib-
erately or indirectly changes at structural levels of care, for
example, ata programmatic level in terms of resources for
additional clinical trainingand clinical equipment, and ata
systemic level in terms of facilitating access to high quality
pediatricaudiologic services and reducing wait times when
there is suspicion of hearing loss (Bamford, Uus, & Davis,
2005; Hyde, 2005). Parents also describe changes such as
easier access to diagnostic and rehabilitative audiologic
services as benefits of infant hearing screening initiatives
(Fitzpatrick, Graham, Durieux-Smith, Angus, & Coyle,
2007). Inapplying resources to NHS, modifications have
been made to the process of infant hearing care that extend

well beyond the mere introduction of screening and the
subsequent lowering of age of confirmation of hearing
loss. Consequently, when NHS projects are envisioned as
multiple interventions, the evaluation of the effectiveness
of universal screening programs becomes complex and
measuring outcomes using traditional research paradigms
can be challenging.

Effectiveness of newborn hearing screening

The historical focus of evaluating the effectiveness of
NHShasbeen onspeech andlanguage outcomes (Thompson
et al., 2001; Yoshinaga-Itano, 2003a, 2003b). Although
there is a considerable body of literature substantiating
the effectiveness of population screening for the early
detection of childhood hearing loss, the evidence for a
clear association between early identification and future
communication skills remains inconclusive (Thompson
et al., 2001). While some studies have shown an asso-
ciation between age of identification of hearing loss and
improved communication outcomes (Kennedy etal.,2006;
Yoshinaga-Itano et al., 1998), others have not been able to
demonstrate a clear relationship between age of confir-
mation and speech-language development (Fitzpatrick,
Durieux-Smith, Eriks-Brophy, Olds, & Gaines, 2007; Wake,
Poulakis, Hughes, Carey-Sargeant, & Rickards,2005). Such
indicators of outcome are typically indirect or partial mea-
sures of a complex intervention (Casebeer, Deis, & Daze,
1999). Several researchers have recognized that screening s
the first step in a comprehensive care process to minimize
the impact of childhood hearing loss on individuals and
society. Previous research has served to point out that
many child, family and contextual factors may affect com-
munication development (Calderon, 2000; Moeller, 2000;
Yoshinaga-Itano, 2003a). Consequently, there has been a
shift in the dialogue and more recently, investigators have
questioned whether speech and language measures should
be the ultimate outcome for evaluating the effectiveness of
newborn hearing screening (Durieux-Smith, Fitzpatrick,
& Whittingham, 2008; Hyde, 2005).

Family oriented services

Consistent with the escalation of NHS initiatives in
Canada and elsewhere, interest has grown in evaluating
the real world effectiveness and value of the intervention.
Theattention on NHS has prompted interest in examining
the influence of other factors that work in concert with
newborn screening to impact developmental outcomes
in young children. The contribution of screening as one
component of a hearing health services package aimed at
reducing disability may be affected by many family and
environmental factors. Onesuch factor which hasemerged
and is attracting greater attention in the literature is family
participation and the ability of the system to meet family
needs. In a study of outcomes in early and late identi-
fied children, parental involvement was identified as an
important predictor of communication outcomes (Moeller,
2000). Recently, a series of studies from the evaluation
of the newly implemented newborn hearing screening
program in the United Kingdom (UK) emphasized the
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importance of family perspectives and family perceived
outcomes at various stages in the screening and early
assessment process (Tattersall & Young, 2006; Young &
Tattersall, 2005; Young & Tattersall, 2007). Professional
communication and manner were reported to be the most
significant predictors of parents’ perspectives of their
experiences during the diagnostic process in audiology
and medical clinics.

There is also a growing recognition that overall infra-
structure and resources related to intervention are critical
to positive outcomes in newborn hearing screening initia-
tives. As the UK embarked on a national screening program,
challenges in service provision were identified through a
national study of preschool servicesin which parentsidentified
well-coordinated and high quality services as fundamental
to“family friendly” care (Robinshaw & Evans,2003). Pairing
newborn screening initiatives with quality early interven-
tion in a family friendly context has been described as one
of the most important challenges to the success of newborn
hearing screening initiatives (Kennedy, 2000).

The implementation of newborn hearing screening
represents a paradigm shift where services are moving to
more family-oriented approaches with greater inclusion
of parents in care and decision-making. There is some
evidence from other areas of health care to support that in
addition to theactual outcomes of intervention, the process
of receiving care is important for individuals (Ratcliffe &
Buxton, 1999; Ryan, 2000). There is also evidence from
pediatric rehabilitation to suggest that patient satisfac-
tion is related to both the actual care process (i.e., techni-
cal competence and quality of care) and organizational
aspects of the service delivery model (King, Cathers, King,
& Rosenbaum, 2001).

During the early development of NHS initiatives,
attention was focused on the effectiveness of screening
techniques (e.g., electro-physiologic screening measures)
and yield of screening programs in order to provide an
evidence-base for universal screening. There is a growing
understanding that other aspects of post-screening care
such as the appropriateness of service delivery models for
families can have an important impact of the outcomes of
newborn screening initiatives. The abilities of parents to
participate in intervention programs through attendance
at a clinic or even in home-based settings may be related
to many factors including culture, socio-economic cir-
cumstances, geographical disparities, beliefsand supports.
Even in countries with socialized medicine, the ability to
navigate waiting lists, attend therapy sessions, and pay
for certain services such as hearing aids are influenced by
individual family resources (Fitzpatrick, Angus, Durieux-
Smith, Graham, & Coyle, 2008). These contextual factors,
which have received less attention than age of diagnosis in
theliterature, may place children at risk for poor outcomes
despite the potential advantages of early diagnosis through
population screening,and maybe important determinants
of outcome in children with hearing impairment (Watkin
et al., 2007).

Rationale and Purpose

Several years ago, the United States Preventive Services
Task Force, through a systematic review, concluded that
newborn hearing screening leads to earlier diagnosis but
that the evidence for improved communication outcomes
was inconclusive (Thompson et al., 2001). The review
identified the need for an examination of other benefits
of screening and noted that there was insufficient evidence
to draw conclusions about any potential process outcomes
or other benefits for families resulting from early diag-
nosis and intervention. It has become increasingly clear
that screening to improve infant development cannot be
detached fromintervention services. Asindicated in several
reports, the effectiveness of newborn hearing screening is
intricately linked to the subsequent intervention process
which includes audiologic assessment and rehabilitation
for confirmed hearing loss (Canadian Working Group
on Childhood Hearing, 2005; Joint Committee on Infant
Hearing,2007; Watkin et al.,2007; Yoshinaga-Itano,2004).
Therefore, screening is increasingly viewed as a procedure
which must be anchored in a context of clinical support
services for affected children and families.

The purpose of this paper is to propose a framework
for infant hearing research that offers a structure for the
next generation of research and practice in infant hearing
screening. The framework was conceptualized based on a
comprehensive literature review and the findings from a
recent doctoral thesis which have been reported in a series
of publications (Fitzpatrick, Durieux-Smith, et al., 2007;
Fitzpatrick, Graham, et al., 2007; Fitzpatrick, Coyle, et al.,
2007). This research examined the impact of early identi-
fication of hearingloss and factors affecting outcome both
through objective communication development measures
and through the perspective of parents. In particular, the
work in this project centered on two broad domains: (a)
the benefits of early identification including traditional
communication outcomes and other benefits perceived
by parents, and (b) aspects of the care model that are
important to parents. Specifically, the research examined
typical speech and language outcome measures and their
contribution to understanding the benefits of early diag-
nosis of hearing loss. Secondly, the research was directed
atidentifying parents’ perspectives of benefits, their needs
for support, and their preferences for the attributes of
rehabilitation care models. The overall goal was to examine
the complex interaction between the child with hearing
loss and numerous contextual factors to provide a more
comprehensive perspective of health and well-being for
children with hearing loss and their families.

Opverall, these studies demonstrated that families of
young children with hearing loss, regardless of whether
theyentered the process through newborn screening or not,
value earlyidentification initiativesasa core componentofa
system of infanthhearingservices. Although the effectiveness
of screening in improving specific communication out-
comes could not be quantified through objective measure-
ment tools, (Fitzpatrick, Durieux-Smith, et al.,2007) these
studies provided evidence that parents either experienced or
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envisioned several positive child and family benefits from
early identification. These perceived outcomes, which will
befurtherdiscussed in the context of the framework; included
access to hearing and improved self-esteem for the child as
well as better access to care and reduced guilt for families
(Fitzpatrick, Graham, et al., 2007). Through interviews
and a conjoint analysis survey, parents highlighted well-
coordinated services, support from other parents and
access to information as important determinants of out-
come (Fitzpatrick, Coyle, et al., 2007). These benefits from
the perspectives of families, combined with the evidence
in the literature for improved access to hearing, provide
additional support for universal hearingscreening. However,
it is important to note that these studies were conducted
in the context of a publicly funded health system where
more than 90% of families with infants identified through
NHS choose oral communication options (personal
communication). Accordingly, the proposed framework is
shaped by this focus on oral communication development
and inclusion with hearing peers.

In addition, the framework was influenced by the
research of several other investigators who have examined
outcomes in communication development for children
who are exposed to early detection and intervention
(Calderon &Naidu,2000; Kennedyetal.,2006; Moeller,2000;
Yoshinaga-Itanoetal.,1998). These and other publications
(Calderon, 2000; Robinshaw & Evans, 2003; Yoshinaga-
Itano, 2004; Young & Andrews, 2001) serve to highlight
the potential contribution of numerous other factors,
including service provision and parental involvement, to
infant hearing development.

The research described above forms the theoretical
underpinnings of the model which attempts to both inte-
grate current findings on outcomes in childhood hearing
as well as identify factors that are associated with child
and family outcomes. The framework is presented as a
starting point for thinking about infant hearing in
population health, practice and policy. The framework
is discussed and interpreted in relation to the conceptual
framework of the International Classification of Functioning,
which has gained momentum in the area of research in
childhood disability.

Development of the Conceptual Framework

Theoretical Basis of the conceptual framework

Newborn hearing screening is the first step in a
system of care encompassing hearing and communication
development. The framework proposed in this paper
builds on the International Classification of Functioning,
Disability, and Health (ICF) model which has become
widely acknowledged in the literature on disabilities since
itsintroduction by the World Health Organization in 2001
(World Health Organization,2001). The ICF model differs
from previous models of disabilityin thatitembracesanew
paradigm where health and well-beingare seen as an inter-
action between the individual and his/her environment. In
this model, there are desired activities (outcomes) for the

individual which eventually lead to fuller participation in
society. Applying the ICF modeltoinfanthearing,outcomes
can be conceptualized as consisting of communication
outcomes for the child such as hearing, communication
and social skills as well as process and quality of life out-
comes for the family, all of which lead to fuller participation
in everyday life. Drawing on this broader conception of
health outcomes, these outcomes can be envisioned as a
complex interplay between the hearing impairment, child
characteristics, family characteristics and environmen-
tal or contextual factors, acting at the child, family and
community level. Effectively, the ICF model is a framework
that attempts to capture the notion of multiple outcomes
and, consistent with a population health perspective, the
model emphasizes contextual factorsas contributing to the
functional well-being of the individual. Contextual factors
such as easy access to quality intervention services, family
resources,as well as familyand social supports may providea
better opportunity for positive outcomes from early hearing
and communication development programs. The model
recognizes thatan intricate interaction of causal factors can
shape the developmental outcomes in infant hearing loss.
The ICF model represents a starting point for reflecting on
the myriad of factors that interact with early confirmation
of hearing loss through population-based screening to
influence outcomes for children and families.

ThisICF framework served to categorize the published
literature and provided a reference for the subsequent
research which motivated the development of the new
framework. Asnoted, the proposed frameworkisinformed
both by the extant literature and a series of recent studies
described above that examined broader outcomes and
explored determinants of outcome beyond proximal
factors. An important feature of this research is that it
privileged the perspective of the parents who are so intri-
cately involved in the care process.

Revised conceptual framework
for infant hearing

The new framework proposed in this paper furthers
the understanding of infant hearing research in regard to
the current focus on early identification. Figure 1 presents
aconceptual view of how the new findings and theliterature
align with and extend the initial ICF framework which
guided the research.

The ICF conceptual framework has been reconfigured
to integrate and advance this new knowledge (Figure 1).
The term “Infant Hearing” rather than hearing loss was
selected as the title for the framework in accordance with
the terminology adopted by the Canadian Working Group
on Childhood Hearing. This task force was commis-
sioned by the Government of Canada, to review evidence
and develop a resource document on newborn hearing
screening as the country embarked on population-based
screening initiatives (Canadian Working Group on
Childhood Hearing, 2005).

Intheproposed framework,bodyfunctionsandstructures
have been retained from the original ICF model and refer
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Figure 1: Conceptual framework of outcomes and factors for infant hearing

to the physical/sensory and functional limitations of an
individual’s disability (World Health Organization,2001).
Theoutcomesarearranged and defined as four interrelated
outcomes: communication outcomes, life skills outcomes,
process outcomes, and impact on family outcomes. These
categories were selected for presentation in the framework
based onrecentresearch which indicated that parents clearly
viewed improved communication outcomes and related
life skills as the primary reason for newborn screening,
followed by benefits related to the process of identifica-
tion of hearing loss (Fitzpatrick, Graham, et al., 2007). In
the modified framework, each outcome category has been
further defined to incorporate the findings of the research.
The outcomes have been arranged to reflect that they are
not discrete and separate phenomena but rather have the
potential to interact with each other. For example, in this

A

research, families who perceived that their children had
access to hearing (communication outcome) expected
that their children would have positive life skills outcomes
such as positive self-identity and family relationships.
These families also described the positive impact of early
identification of hearingloss on the family whereas some
families who were concerned about their child’s poor
communication skills attributed it to late diagnosis and
referred to theincreased guiltand anxiety at the familylevel
(Fitzpatrick, Graham,etal.,2007). Although knowingearly
was perceived asbeneficial, families have also described the
initial identification of hearing loss as a stressful period
for them, (Fitzpatrick, Graham, et al., 2007; Tattersall &
Young, 2006). Families who experienced difficulty with
the referral process to audiology (process outcome) also
associated this experience with increased stress, frustration,

Revue canadienne d’orthophonie et d’audiologie - Vol. 34, N° 1, Printemps 2010 <« 29



Infant Hearing Framework

and anxiety for the family and with reduced opportunities
for the child to learn through hearing. Although access
to services may not traditionally represent an outcome of
NHS initiatives, this notion emerged as a powerful theme
in parentinterviews whichled toitsinclusion in the frame-
work as a potential outcome (Fitzpatrick, Graham, et al.,
2007). Taking the perspective of families, who obtain health
care in a socialized medical system, the ease of access to
services and subsequent early confirmation of hearingloss
can be a useful outcome of screening programs. Delayed
or inconsistent access was viewed as a barrier to necessary
services, for example, hearing aids/cochlear implants and
therapy which directly impact outcome. The definition
of outcomes provided by this study attempts to extend the
field beyond the narrow and more traditional boundaries
common to previous investigations of the benefits of
population screening.

The objective evidence for superior language outcomes
from early intervention remains inconclusive. This is due
to the difficulty in controlling for many other variables
such as severity of hearing loss, technological advances in
hearing devices, family involvement, type of intervention
and type of service models. The findings of the research
conducted for this framework and a considerable body of
other literature points to the importance of a myriad of
factorsininfluencing outcomesin children (Moeller, 2000;
Vohr, Moore, & Tucker, 2002; Wake et al., 2005; Yoshinaga-
Itano,2003a) permitan elaboration of these factors in the
framework. In this framework, these factors are classified
as environmental factors, family factors, and child factors;
theyare positioned below the outcomesin accordance with
the presentation format in the ICF model (World Health
Organization,2001). The boxes for environmental factors,
family factors and child factors have been ordered from
left to right as environmental factors appeared to most
closely interact with family factors to facilitate or create
barriers to meeting families’ needs such as technology and
intervention services. For example, families who described
financial hardship which in turn interfered with timely
access to hearing technology described a barrier that is
directly influenced by family circumstances (Fitzpatrick
et al., 2008). This factor has the potential to impact the
child’s access to hearing, and eventual outcomes in multiple
domains. Second, in particular, the environmental fac-
tors box has been rearranged to include and reflect the
findings of the study. In this reconfigured framework,
service providers, geography and service models are seen
as dynamic and interrelated factors that can influence and
determine theavailability of other components, e.g.,hearing
technology, access to service, availability of natural child
experiences. In addition, coordination of care, parent
support, and information access which emerged as strong
themes in the qualitative interviews with families (and
received high preference values in the conjoint analysis)
have been added as characteristics of the environment
(Fitzpatrick, Coyle, et al., 2007). Finally, in the category
of child factors, hearing age (age at which child begins to
hear sound) has been added in addition to age of diagnosis

to reflect this concept, which so strongly emerged in this
research, both as a positive consequence of population
screening (i.e., access to hearing) and as a contributor to
outcome from the perspective of families. Although new-
born hearing screening can lead to earlier “access to hearing,”
research has shown that even in countries with public
health care systems, some children still experience delay to
the fitting of amplification due to other medical concerns,
severity of hearing loss or parental indecision (Durieux-
Smith et al., 2008). In addition to child factors related di-
rectly to the hearingloss, other child characteristics such as
developmentallevel (e.g.,the presence of other disabilities)
and temperament contribute to overall outcomes.

Discussion

Population-based infant hearing screening has
received worldwide attention as an opportunity to improve
developmental outcomes for children with hearing loss.
Early detection of hearing loss represents an opportunity
for improved and perhaps even age appropriate commu-
nication outcomes for children when screening is embedded
in a comprehensive system of care (Hyde, 2005; Joint
Committee on Infant Hearing, 2007). Providing evidence
of the effectiveness of NHS has proved to be daunting and
potentially delays the adoption of screening initiatives in
some regions. This paper extends the original ICF model
tothefield of infant hearing research. The modified frame-
workis grounded in a population health perspective which
shifts thinking from clinical treatment to determining
how population health interventions can have the greatest
impact on outcomes (Evans & Stoddart,2003). A hallmark
ofapopulation health perspective is the acknowledgement
of the complex and overlapping interactions among the
various determinants of health. Applying a population
health perspective, the proposed framework definesbroader
outcomes of early identification of childhood hearingloss
from the perspective of families and highlights contextual
factors such as access to parent support and coordinated
services,which maybe important determinants of outcome
to consider in the evaluation of screening initiatives. This
conception of infant hearing development is consistent
with the comprehensive approach to newborn hearing
screening and intervention practices supported by the
Joint Committee on Infant Hearing (2007).

The synthesis of the findings into a new framework
which encompasses multiple outcomes and a diversity of
determinants of outcomes provides a common language
for audiologists, language and other specialists, program
administrators and policy makers interested in popula-
tion infant hearing practice and research. Assembling the
findings in the revised framework brings to light the fact
that population infant hearing screening is not a single
intervention but rather a catalyst for multiple interven-
tions which potentially affect differentlevels of the system,
including the individual (child), family, service provision
and societal levels (Edwards et al., 2004) This further
explains why it may be extremely difficult to isolate the
effects of lower age of identification through screening
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on longer-term communication outcomes as the imple-
mentation of universal screening programs have typically
translated into multiple interventions at multiple levels
of infant hearing care (Bamford et al., 2005; Hyde, 2005)
Furthermore, as reflected in this framework, many of the
factors (e.g. hearing technology, type of intervention) can
beviewed aslayered or “nested” within other determinants
such as the service model of care (Edwards et al., 2004).
Interventions such as universal screening can effectively
create synergies which can optimize the impact of screening
and ultimately affect the ability of children and families to
more fully participate in society.

The purpose of this paper is to present a framework
that outlines multiple outcomes and factors which can be
used as a guide for future research. The development of
a single research design which would incorporate these
components was not the intent of the research and is
beyond the scope of this project. Yoshinaga-Itano (2004)
provides a comprehensive summary of the challenges
and limitations of conducting the kind of research that is
required to reach the highest levels of scientific evidence.
As pointed out by the author, such a research design may
be impossible to achieve in this field due to our current
inability to reliably measure some of the more complex
variables such as parental involvement,and the contribution
of other contextual factors. As a first step, this framework
attempts to acknowledge and systematically organize the
interveningvariables. Multiple types of research paradigms
using both quantitative and qualitative research methods
may help structure and refine future research questions
and measures. Despite these limitations, it is hoped that
the proposed framework can act as a reflective framework
for research and practice.

Although the proposed framework was conceptualized
based on the extant literature, it was also largely informed
by recent work undertaken in one Canadian province
where thereisafocus on oral communication development
following earlyidentification of hearingloss. Moreover, this
research was conducted in the context of publicly funded
medical care which translates to challenges in accessing
some health services, and therefore certain elements may
not be applicable to all settings. Although some of the
constructs put forward may be context or region-specific,
the framework serves to unite some of the determinants of
outcomein child hearingresearch. Overall, the framework
isadvanced to stimulateand shape thinkingas new evidence
is collected in the field of infant hearing, evidence which
will serve to fill current gaps in this framework.

In summary, as a population health intervention,
infant hearing screening has thrust childhood hearing loss
under the public health lens. This visibility brings with it
aresponsibility to ensure that decisions related to hearing
screening and subsequent management of the disorder are
grounded in the best available evidence. This framework
was developed to contribute to science by offering insights
into measurable outcomes, as well as the perceived benefits,
needs and values of those who use and are most affected by
population-based infant hearing screening. Increasingly,

thereisarealization thatinfant hearingscreening cannotbe
isolated from the subsequent management of hearing loss
and family supports. The framework lays the foundation
for research on NHS and offers a format to conceptualize
questions for the next generation of research. It is hoped
that this framework can inform the development, imple-
mentation and evaluation of population hearing screening
programs as they continue to grow.
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Abrégé

L'adoption internationale est devenue une pratique de plus en plus courante pour les
nord-américains désireux de fonder une famille. Or, le développement langagier de ces
jeunes enfants pose un certain nombre de questions. Cette étude de cas longitudinale a
comme objectif derendre compte duraisonnement clinique emprunté faceal’évolution
du langage d’une enfant d’origine chinoise adoptée par une famille francophone de
Montréal, au Québec (Canada) a 'age de 19 mois. Son langage a été évalué en trois
temps et la derniere évaluation correspond au début de la scolarisation. Lors de chacun
des temps de mesure, I’évaluation a été réalisée a I'aide de mesures standardisées et
de l'analyse d’un échantillon de langage spontané. L'analyse des données a permis de
montrer que le développementlangagier de cette enfant est caractéristique d’'un trouble
développemental du langage comme l'indiquent ses difficultés morphosyntaxiques
alors que le développement du lexique et de la phonologie se situe dans les limites de
la normale. Le contexte d’adoption ne peut toutefois pas étre tenu responsable de la
problématique présentée. La description d’une démarche de raisonnement clinique
face au parcours développemental atypique de cette enfant permet I'ajout de don-
nées pertinentes a un corpus de recherches encore limité sur Pexamen des troubles
développementaux du langage dans un contexte d’adoption internationale.

Motsclés:adoption internationale,développementlangagier, trouble développemental
du langage, raisonnement clinique

Abstract

As international adoption has become more common for North-Americans wishing to
start a family, a number of questions have arisen regarding the language development
of these young children. This longitudinal case study describes the clinical reasoning
used to understand the speech and language development of a young girl adopted from
Chinaattheage of 19 months. Her development was studied at three time points, the last
of which corresponds with the beginning of schooling. Her speech and language were
studied using standardized measures and an analysis of her spontaneous speech. Data
analysis has shown that this child’s language development is characteristic of a specific
language impairment as indicated by difficulties in the acquisition of morphosyntax
but lexical and phonological development that was within normal limits. The specific
language impairment cannot be explained by the adoption context. The description of
aclinical reasoningapproach regarding atypical developmental paths of the child allows
the addition of relevant data to a body of research that remains limited on the review
of developmental disorders of language in a context of international adoption.

Key words: international adoption, language development, specific/primary language
impairment, clinical reasoning
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Introduction

u cours de la derniere décennie, I'adoption
Ainternationale estdevenue unealternativelarge-
mentrépandue pour plusieursnord-américains
souhaitant fonder une famille (Conseil d’adoption du
Canada, 2006; Département d’état des Etats-Unis, 2006).
Ces enfants adoptés internationalement sont souvent
confrontés a des perturbations sociales, émotionnelles,
culturelles et linguistiques bien particulieres (Glennen,
2002; Ladage,2009; Wilson,2009). Leur développementlan-
gagier constitue un domaine d’intérét retenant ’attention
d’un nombre grandissant de chercheurs. Lidentification
d’un trouble du langage chez les enfants exposés a deux
ou plusieurs langues présente un défi de taille pour les
orthophonistes en raison dela variabilité dela chronologie
du développement en bas age et des écarts attendus dansle
niveau des compétences langagieres dans différenteslangues
(Kohnert, Windsor et Ebert, 2008; Roberts et Scott, 2009).
Par conséquent, il est fréquent queles difficultés des enfants
aux parcours langagiers multiples soient sous-estimées
ou, au contraire, que ces enfants soient pris en charge a
tort pour une intervention orthophonique (Crutchley,
Botting et Conti-Ramsden, 1997; Judge, 1999; Roseberry-
McKibbin, 1995; Salameh, Nettelbladt, Hikansson et
Gullbert, 2002; Stow et Dodd, 2003). Il apparait donc
essentiel que les orthophonistes qui rencontrent des
enfants confrontés a cette réalité appliquent une démarche
de raisonnement clinique rigoureuse afin d’étre en mesure
de détecter les troubles du langage chez les enfants exposés
a deux ou plusieurs langues.

Par ailleurs, les orthophonistes qui rencontrent des
enfants connaissant un cheminement particulier comme
celui des enfants adoptés internationalement doivent,
comme avec tout autre enfant, sappuyer sur des balises
précises pour confirmer ou non la présence d’un trouble
développemental du langage (Glennen, 2008). Différents
travaux de recherche ont permis I'identification d’un
certain nombre de ces critéres. Ainsi, il a été montré
que les enfants francophones présentant un trouble
développemental dulangage (TDL) produisent une syntaxe
peu variée et répétitive (Thordardottir et Namazi, 2007)
et utilisent peu de phrases complexes (Comblain, 2004;
Piérart,2004). La diversité lexicale est limitée (Thordardottir
et Namazi, 2007). Lorsque comparés aux enfants ayant un
développement typique, ils font plus d’erreursauniveau des
flexions temporelles,du genre,dunombreetdel’utilisation
des pronoms personnels (Comblain, 2004; Piérart, 2004;
Roulet-Amiot et Jabukowicz, 2006; Thordardottir et
Namazi, 2007). Lomission des pronoms compléments
est considérée une caractéristique prédominante d’un
TDL en frangais (Hamann et al., 2003). Au plan réceptif,
on reléve des difficultés de compréhension de différents
typesde phrases complexes (Comblain,2004). Ces données
montrent queles difficultés de construction etla consolida-
tion des représentations morphologiques et syntaxiques
nécessaires au traitement du langage de niveau de com-
plexité croissant présentent la caractéristique distinctive
du TDL (Rice, Tomblin, Hoffman, Richman et Marquis,

2004; van der Lely, 2005). D’autres résultats de recherches
soulignent également la présence de difficultés d’ordre
pragmatique, le plus souvent secondaires aux déficits des
aspects structuraux du langage (Bishop,2000). Lensemble
de ces difficultés se manifeste de facon particuliere lors de
I'entrée al’école compte tenu des exigences spécifiques a ce
contexte de communication, en particulier au plan social
(Cain et Oakhill, 2007; Ullman et Pierpont, 2005).

La présente étude vise deux objectifs face a la
situation d’une enfant d’origine chinoise adoptée par une
famille francophone de Montréal, au Québec (Canada) a

"age de 19 mois. Le premier objectif est de rendre compte
du raisonnement clinique emprunté dans un contexte
d’adoption internationale. Le deuxiéme objectif vise a
décrire I'évolution du langage de cette enfant a travers
trois temps de mesure dontle dernier correspond au début
de la scolarisation. Le compte rendu d’une démarche de
raisonnement clinique et celle du parcours développemental
de cette enfant permet I'ajout de données pertinentes a
un corpus de recherches encore limité sur 'examen des
troubles développementaux du langage dans un contexte
d’adoption internationale.

Présentation du cas clinique

Lenfant dont il est question dans la présente étude
de cas a été recrutée dans le cadre d’une étude de cohorte
menéeal Université McGill (Gauthier et Genesee,en cours).
Pour participer a cette étude, les fillettes devaient (a) étre
d’origine chinoise, (b) étre adoptées par une famille franco-
québécoise et (c) présenter un développement cognitif dans
les limites de la normale tel que confirmé a l'aide du Leiter
International Performance Scale Revised (Leiter-R; Roid et
Miller, 1997) au premier temps de mesure.

Léa (nom fictif) a vécu en orphelinat de sa naissance
jusqu’au moment de son adoption. Aucune information
n'est disponible concernant son histoire périnatale, ses
antécédents familiaux ou le contexte social et socio-
sanitaire précédant’adoption. Uenfant ne présentaitaucun
probleme de santé particulier au moment de sa mise en
adoption. A sonarrivéeau Québec, elle parlait et comprenait
le mandarin, langue inconnue des membres de sa nouvelle
famille. Donc, dés que Léa est arrivée au Québec al’age de
19 mois, I'exposition au mandarin s’est arrétée. Concur-
remment au francais, elle a aussi été exposée a I'anglais
a partir de I'age de quatre ans. Chez les enfants adoptés
en bas age, le développement n’est considéré bilingue
que pour un court laps de temps. En effet, la dominance
linguistique change radicalement de la langue initiale a la
langue dumilieu d’adoption etles habiletés delalangue pré-
adoption s’estompent tresrapidementjusqu’al’effacement
complet (Glennen, Rosinsky-Grunhut et Tracy, 2005).
C’est pourquoi le francais est considéré étre la premiere
langue de cette enfant et ’anglais, la deuxieme, bien que
le mandarin soit la langue initiale.

Selon les propos rapportés par sa mere adoptive,
Léa aurait rapidement progressé dans I'apprentissage du
francais. Ainsi, elle aurait produit ses premiers mots a ’age
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de 20 mois, soit un mois apres son arrivée dans la famille,
ses premieres combinaisons de deux mots a 24 mois et ses
premiers énoncés de plusieurs mots a 36 mois. A partir de
I’age de 4 ans, Léa a été intégrée a un environnement bi-
lingue danslequel se cotoyaientle francais (3 jours/semaine)
et I'anglais (2 jours/semaine) et ce, jusqu'a sa premiere
année scolaire ot elle étaitalors majoritairementscolarisée
en anglais (4 jours/semaine).

Le développement du langage de Léa en francais a été
évalué a deux reprises dans le cadre de I’étude de cohorte
menée par Gauthier et Genesee (en cours). La premiere
collecte des données a été réalisée alors qu’elle était agée de
4 ans 8 mois, soit plus de trois ans suivant son arrivée dans
sa famille d’adoption et huit mois apres I'introduction de
I'anglais. Lesrésultatsindiquaient un profil développemental
atypique. L'évaluation faite a 5 ans 11 mois a montré le
maintien de ces difficultéslangagieres. Une troisieme évalu-
ation a eu lieu dans le cadre de la présente étude en janvier
de la premieére année du primaire. Les trois entrevues de
collecte des données d’une durée de deux heures chacune
ont été faites dans les locaux de I'Université McGill.

Objectif 1 — Processus de raisonnement
clinique : Méthodologie

Le premier objectif poursuivi est de présenter le proces-
sus de raisonnement clinique emprunté dans un contexte
d’adoption internationale. Le cas clinique de Léa souleve
des questionnements compte tenu de son parcours com-
plexe (c.a.d., changement de milieu linguistique suivant
I'adoption et bilinguisme) et des difficultés langagieres
mises en évidence dés la premiére évaluation. A premiére
vue, différentes hypotheses pouvaient étre envisagées pour
expliquer le profil langagier atypique de cette enfant. En
effet, les difficultés langagieéres observées pouvaient étre
attribuables (a) au changement d’environnement linguis-
tique inhérent au processus d’adoption internationale, (b)
al’apprentissage d’'une deuxieémelangue,l’anglais, introdu-
ite avant Pentrée a I’école ou (c) a un TDL. C’est par un
examen minutieux des écrits scientifiques que 'une ou
l'autre de ces possibilités a pu étre ou non confirmée. Une
recension des écrits portant sur lesliens entre (a) 'adoption
internationale, (b) 'apprentissage d'une langue seconde et
(c) les troubles développementaux du langage a ainsi été
effectuée dans les banques de données informatisées.

Objectif 1 — Processus de raisonnement
clinique : Résultats

D’entrée de jeu, la premiere hypotheése qui propose
que les difficultés langagieres observées puissent étre
attribuables au changement d’environnementlinguistique
inhérent au processus d’adoption internationale a été
écartée. Plusieurs résultats de recherche ont permis de
montrer que pour une majorité d’enfantsadoptés de Chine
avantl’age de 24 mois,’apprentissage delanouvellelangue
progresse rapidement au cours des deux années suivant la
dated’adoption pour rejoindrele niveau de développement
langagier atteint par des pairs non adoptés au cours de la

période préscolaire (Glennen et Masters, 2002; Krakow,
Tao et Roberts, 2005; Pollock, 2005; Pollock et Price, 2005;
Roberts, Pollock, Krakow, Price, Fulmer et Wang, 2005; Tan
et Yang, 2005). Ce phénomene a également été observé
chezdesenfantsadoptés dontles performanceslangagieres
étaientinitialement déficitaires (Roberts, Pollock et Krakow,
2005). Ces données de recherche indiquent que le langage
del’enfant sous investigation aurait dii étre normalisé bien
avant le moment de I’évaluation initiale.

La seconde hypothese voulant que les difficultés puis-
sent étre attribuables a Papprentissage d’'une deuxieme
langue introduite avant Pentrée a Iécole a également
été réfutée. En effet, les résultats de plusieurs recherches
menées aupres d’enfants bilingues dont I'apprentissage
des deux langues se fait de facon séquentielle, C’est-a-dire
lorsqu’une deuxieme langue est acquise apres la langue
maternelle, suggérent que le développement de la pre-
miere langue se poursuit, plafonne ou se détériore lors de
I'introduction de la deuxieme langue (Anderson, 2004;
Francis, 2005; Jia et Aaronson, 2003; Jia, Kohnert, Collado
et Aquino-Garcia, 2006; Kan et Kohnert, 2005; Kohnert et
Bates, 2002; Kohnert, Bates & Hernandez 1999; Leseman,
2000). Or, pour que la premiere langue plafonne ou se
détériore, il est nécessaire que I'enfant ait été exposé de
facon systématique a la deuxieme langue pour une durée
minimale de sept ans (Bolonyai, 2007; Kohnert et Bates,
2002). Les lacunes observées en francais au cours de la
période d’observation ne peuvent donc pas s’expliquer par
I'introduction de I'anglais, la durée d’exposition n’ayant
pas été suffisamment longue.

Ainsi, la troisieme hypothese selon laquelle cette en-
fant présente un TDL restait la seule plausible. Il s’avérait
alors tres intéressant de suivre cette enfant lors de I'entrée
al’école pour caractériser I’évolution de son langage au fil
du temps et déceler d’éventuelles difficultés pragmatiques
a ce moment.

Objectif 2 — Evolution du langage chez Léa :
Méthodologie

Le deuxieme objectif de cet article est de décrire
I’évolution du langage de Léa en incluant la premiere
année de scolarisation. Pour ce faire, un troisieme temps
de mesure a été réalisé a 7 ans 3 mois dans le cadre de la
présente étude.

Procédures de collecte des données

Tel que mentionné par Roberts et Scott (2009),
I’évaluation des habiletés langagieres d’'un enfant adopté
internationalement devrait inclure plusieurs procédures
notamment (a) des tests normalisés, (b) des question-
naires a compléter par les parents et les enseignants et
(c) des échantillons de langage et de narration spontanés.
De plus, ces auteures soulignent 'importance de suivre le
développementlangagier de’enfant de fagonlongitudinale
pour permettre 'identification continue de ses forces et
de ses faiblesses. Le francais a été employé comme langue
d’évaluation pour chacune des entrevues respectant ainsi
la premiere langue et la langue dominante de 'enfant.
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