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Abstract

Background

Speech and language skills are an important
developmental milestone for all children, and one
of the most prevalent forms of developmental
delay among Aboriginal children. However,
population-based indicators of Aboriginal
children’s language outcomes are limited.

Data and methods

Data from the Aboriginal Children’s Survey
(ACS) were used to examine measures of
language for Aboriginal children who were 2 to

5 years of age. Responses to ACS questions

on ability in any language were examined in
exploratory factor analyses to determine possible
language indicators. Construct validity was
examined by regressing language outcomes onto
socio-demographic characteristics known to be
associated with children’s language.

Results

Four language outcomes were identified
and labelled: expressive language, mutual
understanding, story-telling, and speech and
language difficulties.

Interpretation

The conceptualization of items from the ACS into
separate language indicators can be used by
researchers examining young Aboriginal children’s
language outcomes.
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ne of the most prevalent forms of developmental
delay among Aboriginal children pertains to
language,'? with speech-language difficulties being
reported by parents of up to 10% of Aboriginal
children.** Speech-language deficits and delays
account for the largest percentage of diagnoses of

special needs.’

Language develops rapidly from infancy
through the preschool years. The period
from 0 to 60 months is the most sensitive
for language development and the most
opportune to promote language learning
and intervene to remedy difficulties.t
Early interventions have higher returns
than later interventions.” Even before
children enter school, weak language
skills are associated with behaviour
and attention problems,*® poorer school
readiness,'*!!, and poorer cognitive per-
formance,'? literacy and educational
achievement."!'* In addition, early lan-
guage development is important for
social inclusion and cultural identity."
Knowledge about Aboriginal chil-
dren’s language development is
limited.'*"® Until recently, Aboriginal
children have not been purposively
sampled in national longitudinal cohort
studies of Canadian children (for
instance, the “National Longitudinal
Survey of Children and Youth”? and
“Understanding the Early Years”).?

Monitoring, screening and diagnostic
tools have been developed and standard-
ized on a general population of Canadian
children, most of whom have English or
French as their first language.! These
tools do not account for cultural differ-
ences in speech patterns* or the use of
non-standard English/French,® and are
often administered by people unfamiliar
with Aboriginal sociolinguistic prac-
tices or cultural differences. As a result,
Aboriginal children’s linguistic skills?***
may be underestimated.

Standardized tools assess domains
such as expressive language—the pro-
duction of language (speech)—and
receptive language—understanding of
language.'®?* However, other indica-
tors may be more relevant for Aboriginal
children. For instance, interactions in
which the emphasis is on reciprocal inter-
changes—mutual understanding— and
story-telling may be important for early
development.?*?+*"**  However, neither
mutual understanding nor story-telling is



commonly described as a language indi-
cator in the literature.

To avoid reliance on standardized
measures, maternal reports have been
widely used in the study of non-Western
children’s language acquisition and
skills.?#3%31 In fact, because the validity
of existing language assessment mea-
sures is questionable for Aboriginal
children,**” parent reports are a good
alternate source of information.

The goal of the current study was
to describe how items collected from
parents/guardians for a nationally
representative sample of Aboriginal
children (off reserve) as part of the 2006
Aboriginal Children’s Survey (ACS)*
could be used as language indicators.
Because this study concerns language
development generally, outcomes in any
dialect or language, rather than in a spe-
cific Aboriginal language, are examined.

Methods
Data from the ACS were used to inves-
tigate language outcomes among

Aboriginal children aged 2 to 5 years.
The ACS was developed by Statistics
Canada and Aboriginal advisors from
across the country, and conducted
jointly by Statistics Canada and Human
Resources and Skills Development
Canada. The target population con-
sisted of First Nations children living
off reserve, Métis children, and Inuit
children. (Although the ACS used the
term, “North American Indian,” the
term, “First Nations,” is used throughout
this report.) The survey excluded chil-
dren living on reserves in the provinces;
however, all children living in the terri-
tories and children in some First Nations
communities in Quebec were included.
The sample was selected from children
under age 6 who had been identified
in the 2006 Census as North American
Indian and/or Métis and/or Inuit; and/or
had treaty or registered Indian status; and/
or had Indian Band membership; and/or
had Aboriginal ancestors. The overall
response rate was 81%, yielding a sample
of 12,845 that represented a population of
approximately 135,000 Aboriginal chil-

Statistics Canada, Catalogue no. 82-003-X ¢ Health Reports, Vol. 24, no. 1, pp. 10-16, January 2013
Measures of language outcomes using the Aboriginal Children’s Survey « Methodological Insights

dren under age 6. Detailed information
about the sample and survey is available
elsewhere.*

The sample for the current study con-
sisted of children aged 2 to 5 who were
reported to have single or multiple
Aboriginal identity (n = 7,417). Parents/
Guardians of children younger than age
2 were not asked to complete all the sec-
tions relevant to the language outcomes
on the ACS.

Measures

Socio-demographic characteristics
The parent/guardian (a biological parent
for 90% of First Nations children living
off reserve, 94% of Meétis children,
and 81% of Inuit children) reported the
child’s age and sex, parent/guardian
education, and family structure (single-
or dual-parent household). Household
income, obtained from the 2006 Census,

was adjusted for the number of people in
the household.

Language outcomes

All ACS items that reflected children’s
language outcomes were explored in this
analysis.
The parent/guardian was asked:
e “Has the child ever expressed his/
her needs using full sentences?”’
e “Has the child ever expressed his/
her needs using 2 or 3 words?”

e “Has the child ever expressed his/
her needs using a single word?”

e “Has the child ever expressed his/
her needs using sounds other than
crying?”

The response options were: “yes, all the
time,” “most of the time,” “sometimes,”
“rarely” and “no.”

On a five-point Likert scale (all of
the time, most of the time, sometimes,
rarely, and never), parents/guardians
were asked:

e “How often can other people
understand what he/she is saying?”’

e “How often does the child
understand you when you speak to
him/her?”

e “How often can you understand
what he/she is saying?”

LR I3

Respondents were also asked whether
the child had “ever told or retold a story
using his/her own words” or “ever drawn
a picture and then told a story about what
he/she had drawn” (yes/no).

Finally, respondents were asked if the
child had a speech or language difficulty,
and if so, if it had been diagnosed. Those
who reported a diagnosed speech or lan-
guage difficulty were asked if the child
had received treatment for the condition.

Analyses

An exploratory factor analysis (EFA)
with geomin rotation using a Robust
Weighted Least Squares (WLSMYV,
polychoric) estimator was performed to
determine if the items reflected a single
or a set of core factors. To address the
issue of ceiling effects in the data, items
were considered as categorical variables.
The analysis was conducted first for all
Aboriginal children, and then for each
Aboriginal group (First Nations chil-
dren living off reserve, Métis children,
and Inuit children). Geomin rotation
accounts for the correlation of the factors
identified.*

Factor loadings were generated for
each variable, representing the extent to
which the variable reflected the under-
lying latent factor. Factor loadings of
.32 to .44 were considered poor; .45 to
.54, fair; .55 to .66, good; .63 to .70, very
good; and .71 or more, excellent.’*

To determine the appropriate number
of factors to be retained from the EFA,
a parallel analysis was conducted. In a
parallel analysis, an acceptable number
of factors is indicated by determining
the eigenvalues obtained with the dataset
which exceed those obtained from ran-
domly generated datasets.>

The EFA excluded two yes/no
response items on story-telling and
speech-language difficulties because
parents were asked about speech and lan-
guage in a different manner (including a
different scale) than the other language
questions.

The Comparative Fit Index (CFI),*
the Tucker and Lewis Index (TLI),*’
and the Root Mean Square Error of
Approximation (RMSEA)* were used to
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assess the goodness-of-fit of the model
and the appropriate factor structure. CFI
and TLI values of 0.90 or more indi-
cate an acceptable fit,*”* and RMSEA
values of 0.06 or less indicate a good
fit.>” The chi-square (%) test statistic was
not reported because of its sensitivity to
sample size.®

Finally, to assess the validity of the
language items, socio-demographic
factors known to be associated with
language (child gender and age, house-
hold income, parent/guardian education,
and family structure) were regressed
onto the four language outcome scores.
Based on earlier research, being male,*
low household income,*** low parent/
guardian education,” and single-parent
status were hypothesized to be associated
with poorer language outcomes. Using
the factor structure obtained in the EFA
and creating a mean of the two yes/no
story-telling items, scores on each factor
were used in linear regressions predicting
the expressive, mutual understanding,
and story-telling indicators. Logistic
regression was used to predict the odds
of having a speech-language difficulty.
Speech-language difficulty was also
regressed onto the other three language
indicators to further examine construct
validity.

Preparation of the data and calcu-
lation of descriptive statistics were
conducted in SAS version 9.1; factor
analyses (EFA) were conducted using
MPLUS version 6.11.3 Only cases with
no missing data on any of the items were
included in the EFA (n = 6,681). The
advantage of MPLUS over SAS for EFA
is that it allows items to be specified as
ordered categorical variables rather than
as continuous variables. Normalized
survey sampling weights were used in
the descriptive and regression analyses
to account for the unequal probability
of selection among respondents, unit
non-response, and post-stratification. A
bootstrapping technique was applied to
produce estimates of variance.*

Results

Exploratory factor analysis

Two factors emerged and were labelled
expressive language and mutual under-
standing (RMSEA=.034, CFI = .999,
TLI =.997) (Table 1). Retention of two
factors was supported by the parallel
analysis—the eigenvalues obtained for
the two factors in the EFA were greater
than the first two eigenvalues in the par-
allel analysis. A simple structure was
revealed, whereby each item loaded onto
one factor only (with excellent loadings).
The factors were significantly correlated
with one another (» = .53).

Expressive language

In the ACS, expressive language items
were asked sequentially. That is, parents
were asked if children used sentences
to express their needs, and if so, how
often. For scoring purposes, if children
used sentences, they were assumed to
be capable of using levels of communi-
cation requiring lower skills “all of the
time.” However, this creates an artificial
numerator (and denominator) for the
frequencies of lower levels of commu-
nication skills, and also raises an issue
of non-independence of the expressive
language item responses. Therefore, an
overall measure of expressive language
was created by assuming a hierarchy
of skills, with sentences being the most
sophisticated, followed by use of 2 or 3
words, then single words, then sounds.
An overall expressive language score
was created, with 16 indicating that

Table 1

the child used sentences all the time
(15=most of the time, 14=some of the
time, 13=rarely); 12 indicating that the
child used 2 or 3 words all the time; 8
indicating that the child used single
words all the time; and 4 indicating that
the child used sounds all the time. An
expressive language score of 0 indicates
that the child never used sounds to com-
municate (Table 2).

While this strategy creates a con-
tinuous score for expressive language,
normality of the distribution is an issue,
as only 33% of the sample did not receive
the maximum score of 16. Analysis of the
relationship between the expressive lan-
guage score and child age suggests that
as age increases, so does the percentage
of children attaining the maximum score
(39% at age 2; 81% at age 5).

Mutual understanding and story-
telling

Mean scores for the mutual under-
standing outcome and for story-telling
were calculated based on three items
for mutual understanding (internal con-
sistency (o) = .73) and two items for
story-telling (o= .73) (Table 2). Because
of the small number of items constituting
each score, only cases with complete
data were included in the calculations.
A ceiling effect emerged for both indi-
cators, with 38% of the sample scoring
the maximum for mutual understanding
(12% at age 2; 59% at age 5), and 77%
scoring the maximum for story-telling
(43% at age 2; 94% at age 5).

Factor loadings for language items on Aboriginal Children’s Survey, household

population aged 2 to 5, Canada, 2006

Factor 1 Factor 2

Expressive Mutual

Item language understanding
How often does the child express his/her needs using full sentences? 0.699 0.289
How often does the child express his/her needs using 2 or 3 words? 1.003 -0.003
How often does the child express his/her needs using a single word? 1.002 -0.003
How often does child express his/her needs using sounds other than crying? 0.997 0.002
How often can other people understand what he/she is saying? 0.052 0.849
How often does the child understand you when you speak to him/her? 0.119 0.506
How often can you understand what he/she is saying? -0.050 0.935

Note: Bold values indicate that the item loads onto the corresponding factor.

Source: 2006 Aboriginal Children’s Survey.
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Item structure for language outcomes and means for Aboriginal Children’s
Survey, household population aged 2 to 5, Canada, 2006

Subscale Item

Expressive language I
needs using full sentences?

How often does the child express his/her

Mean Standard

How often does the child express his/her

needs using 2 or 3 words?

How often does the child express his/her

needs using a single word?

How often does the child express his/her
needs using sounds other than crying?

Mutual understanding - }
he/she is saying?

How often can other people understand what

How often does the child understand you

when you speak to him/her?

How often can you understand what he/she

is saying?

Story-tellin
& g his/her own words?

Has the child ever told or retold a story using

score error Range
16.07 0.02 11016
4.50 0.01 1105
0.84 0.00 0to1

Has the child ever drawn a picture and then
told a story about what he/she had drawn?

Source: 2006 Aboriginal Children’s Survey.

Speech and language
difficulties

The final language indicator was parent/
guardian reports of speech-language dif-
ficulties. Respondents were also asked if
the condition was diagnosed, and if the
child had received treatment for it. In the
ACS sample of 2- to 5-year-olds, 12%
of children had a speech-language dif-
ficulty, 75% of whom were diagnosed.
Of the children with a diagnosed speech-
language difficulty, 82% had received
treatment.

Aboriginal identity groups

Additional analyses examined whether
the items loaded to an analogous factor
structure for each Aboriginal group
(First Nations children living off reserve
n = 3,257; Métis n = 2,454,; Inuit n =
1,061). The items were associated with
two similarly labeled factors across the
three groups (First Nations: RMSEA =
0.054, CF1 =0.997, TLI = 0.992, corre-
lation between factors (r) = .49; Métis:
RMSEA=0.011, CFI = 1.00, TLI = 1.00,
r = .57; Inuit: RMSEA=0.029, CFI =
0.999, TLI = 0.997, r = .41). Speech-
language difficulty was reported for

13% of 2- to 5-year-old First Nations
children living off reserve and 12% of
Mgétis children (for 75% of them, the dif-
ficulty had been diagnosed, and of those
with a diagnosed difficulty, more than
80% had received treatment). Among
Inuit children, 7% were reported to
have a speech-language difficulty, 70%
of whom had been diagnosed. Of the
Inuit children with a diagnosed speech-
language difficulty, 71% had received
treatment.

Associations with socio-
demographic characteristics
Toassess the validity of the four indicators
identified in this analysis, associations
with socio-demographic characteristics
known to be related to children’s lan-
guage development were examined.
Except for family structure, all charac-
teristics were associated with expressive
language, mutual understanding, and
story-telling in the expected direction
(Table 3). Specifically, boys had lower
scores than did girls, and older children
and children living in households with
higher income and higher parent/guardian
education had higher scores. In addition,
boys and older children were more likely
than girls and younger children to have
speech-language difficulties, and chil-
dren living in higher-income households
were less likely to have speech-language
difficulties, compared with children in
lower-income households. Finally, chil-
dren with higher expressive language,
mutual understanding and story-telling
scores were less likely than those with

Table 3
Regression analysis predicting language outcomes, household population aged 2 to 5, Canada, 2006
Mutual Speech and
Expressive language understanding Story-telling language difficulties
95%
confidence
interval
Standard Standard Standard Odds
Predictor Beta error p Beta error p Beta error p ratio  from to
Male -0.46* 0.05 0.00 -0.13* 0.01 0.00 -0.08* 0.01 0.00 2.35* 1.99 2.78
Age (months) 0.05* 0.00 0.00 0.01* 0.00 0.00 0.01* 0.00 0.00 1.02* 1.02 1.03
Household income 0.07* 0.01 0.00 0.02* 0.00 0.00 0.00* 0.00 0.02 0.88* 0.84 0.93
Parent/Guardian education 0.14* 0.03 0.00 0.02* 0.01 0.00 0.03* 0.00 0.00 1.03 096 1.11
Single parent -0.05 0.05 0.33 0.00 0.01 0.76 -0.01 0.01 0.10 1.02 0.86 1.22

*

significant at p < 0.05

Source:2006 Aboriginal Children’s Survey.
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What is already
known on this
subject?

m  Speech-language deficits are a
prevalent form of developmental
delay among Aboriginal children.

= Knowledge about Aboriginal
children’s language development is
limited.

What does this study
add?

m Based on data from the 2006
Aboriginal Children’s Survey, four
distinct language outcomes were
derived: expressive language,
mutual understanding, storytelling,
and speech and language difficulties.

m  Such indicators may be useful for
research into Aboriginal children’s
language outcomes.

lower scores to have a speech-language
difficulty, even when child age and
gender, household income, parent/
guardian education, and single parent-
hood were taken into account.

Discussion

Aboriginal-specific measures of chil-
dren’s language outcomes have been
identified as an information gap.'”® This
study describes how language indicators
can be created from information collected
in the ACS. Four distinct outcomes
were derived:  expressive language,
mutual understanding, story-telling, and
speech-language difficulties. Expressive
language, a construct commonly assessed
in the literature (albeit with standard-
ized tools such as the Peabody Picture
Vocabulary Test?), indicates children’s
ability to express themselves. Mutual
understanding emphasizes the impor-
tance of a communicative partner and
two-way interactions. Unique to this
study is identification of story-telling
as a language outcome, based on skills

particularly valued in some Aboriginal
cultures.”®  The final indicator, parent-
reported speech-language difficulty, has
been identified as particularly important
for Aboriginal children.

Aboriginal children may learn lan-
guage in a different way than do
non-Aboriginal children. As a result, a
culturally appropriate means of assess-
ment may be needed. For example,
traditional Inuit culture places greater
emphasis on language comprehension
than on expression in the early years,
with parents/guardians defining language
by the child’s understanding of concepts
and directives rather than by vocabu-
lary.*  Aboriginal children may use
less expressive language (for instance,
being called upon to speak less often),
which might affect the interpretation of
standardized test results.?**® Moreover,
language difficulties may need to be
considered in the context of the com-
munity or culture.** Gould* argued that
the identification of speech and language
disorders is hampered by over-reliance
on standardized tools, which are fre-
quently administered by non-Aboriginal
assessors. Thus, although the measures
in this study may reflect parent/guardian
perceptions, these measures may also
make allowance for cultural influences
on language development.

Limitations

This study has several limitations. First,
the factor structure and indicators cannot
be generalized to the on-reserve popula-
tion. Second, the items included in the
four subscales are limited to those asked
in the ACS, and it is likely that they do
not fully represent similar concepts as
in the general literature. For example,
mutual understanding is defined here
as the child’s ability to understand lan-
guage and to be understood, which may
not be a construct typically assessed by
standardized instruments. Ceiling effects
were observed for several of the parent-/
guardian-reported items. This suggests
that a wider range of skills, as well as
reports from multiple raters (for instance,
observers, caregivers), might be con-

sidered for inclusion in future surveys.
Finally, cultural influences that may
affect how children learn languages were
not explored in this study.

Conclusion

The current analysis describes four lan-
guage indicators that can be derived
from the Aboriginal Children’s Survey:
expressive language, mutual under-
standing, story-telling, and speech and
language difficulties. This information
is based on nationally representative
data for First Nations children living
off reserve, Métis children, and Inuit
children, and is, therefore, useful to
researchers investigating Aboriginal-
specific language outcomes.
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