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Abstract

Background: The inaccurate estimation of language difficulties by teachers suggests the benefit of a
short-laMsure that could be used to support their decisions about who requires referral to
a speech—language therapist. While the literature indicates the potential for the development of a

short-lang @ sure, evidence is lacking about which combination of language tasks it should
include.

H I
Aims: To uSerstand the number and nature of components/language tasks that should be included

in a short- measure for children in the early school years.

Methods &Procedlires: Eight language tasks were administered to participants of the Early Language
in Victoria Stu LVS) at ages 5 (n =995) and 7 (n = 1217). These included six language tasks
measured oMnibus language measure (which comprised a direction-following, morphological-

SC

completion ce-recall, sentence-formation, syntactic-understanding and word-association
task) and a
language measures) Scores were analyzed using principal component analysis (PCA), the Bland and

d repetition and a receptive vocabulary task, measured by two task-specific

U

Altman method, and receiver operating characteristic (ROC) curve analysis.

£

Outcomes &Results: PCA revealed one main component of language that was assessed by all
language tasks. The most effective combination of two tasks that measured this component was a
direction-f@llo and a sentence-recall task. It showed the greatest agreement with an omnibus

a

language s nd exceeded the criterion for good discriminant accuracy (sensitivity = 94%,

specific curacy = 91%, at 1 SD (standard deviation) below the mean).

Conclusions & ations: Findings support the combination of a direction-following and a

vt

senten

to assess language ability effectively in the early school years. The results could
justify the future production of a novel short-language measure comprising a direction-following and
a sentencezrecall task to use as a screening tool in schools and to assess language ability in research

[

participant,

O

Keywords: assessment, language, language impairment, school-age children, screening

<A>Wh adds

th

<B>What is already known on the subject

Ul

Evidence suggestsgdihat the language ability of young school-aged children can be measured without

domains and modalities of language. Studies also indicate that combining language
e the accuracy for low language-ability discrimination; however, these studies have
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only investigated three types of tasks using small, and in some cases, clinically referred samples. No
population-based studies have evaluated the effectiveness of combining tasks to assess language
ability.

T

<B>What t&ds to existing knowledge

This stua/ ted the number of components and the language tasks that should be included in
a short-lan asure for children in their early school years by analysing eight language tasks

administeregdito rge-population sample. The results suggest that combining a direction-following
and a sente@hce-regall task can effectively assess language ability in the early school years.

S

<B>What aréthe"potential or actual clinical implications of this work?

The findings suggest there is potential to develop an accurate short-language measure that could be

J

used to investigate the language abilities of children in schools and in research.

<A>Introd

dln

In the early%c years, oral language skills are essential for learning and literacy
approximately 10% of children start school with language difficulties (Norbury et

al. 2016). The ildren are at risk of poor academic achievement (Johnson et al. 2010) and social,
ehavioural difficulties (Whitehouse et al. 2009), prompting the need for adequate
detection and intervention services.

ThSe are large variations in how language difficulties are identified, defined and labelled,
but the co
from the cq I!!!l of information from multiple sources and include evidence of functional impact

that a clinical diagnosis of ‘developmental language disorder’ (DLD) should arise
(Bishop et 2017). Detailed diagnosis is often not feasible in research studies, so language is
frequently assessed by administering a standardized language assessment that directly samples a
child’s perf@rmance and compares it with that of other children (Betz et al. 2013). In this paper, the
term ‘| (LL) ability’ will be used to refer to children with significantly lower scores on a
standange measure. These children require further evaluation for a diagnosis of DLD,
which implies evidence of functional impact, sufficient language exposure and unknown aetiology
(Bishop et al. 201

The idepsafication and management of school-aged children with language difficulties
is heavyi t on teacher referral to speech—language therapy services. Yet, the literature
suggests hers cannot always correctly differentiate children categorized with LL or normal-
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range language skills when filling out a communication checklist (Antoniazzi et al. 2010).
Consequently, over 50% of school-aged children with LL are never referred to speech—language
therapy sepvices (Bjshop and McDonald 2009, Poll et al. 2010, Norbury et al. 2016) and over half of
school—aHn referred to and assessed by speech—language therapists in clinics have age-

appropriat nication skills (Curran et al. 2015).

A on for this is that teachers have limited knowledge about language concepts
and laclEcOWF@EREE when answering questions pertaining to language (Stark et al. 2016). High
under- ano&er—referral rates could also be due to lack of teacher awareness about language
difficulties, confysion about the role of a speech—language therapist or poor knowledge of correct
referral paghways.language difficulties may also be confused with or masked by behavioural issues.
The resultin rtainty that teachers have about which children require referral to speech—

language t rvices highlights the need for a new approach.

S

The inaccuracy of teacher referrals to speech—language therapy services may be reduced by
teacher training tOjfaise awareness and understanding of language difficulties and typical language

L

developm his technique may not control for the different perceptive abilities of teachers.

Teacher tr y therefore be supplemented by the availability of a short-language measure

that could @lso improve the accuracy of referrals by providing teachers with a fast way to screen the

3‘1:

language skills of their students. Screening in this way could improve the appropriate and timely
referral of with LL (who may have DLD), who may not otherwise have been identified, if

teachers c strate accurate use of the screening tool. The measure could otherwise be

a

admini ech—language therapists during a clinician-led screening programme or to

confirm racy of referrals.

to this approach is that the measure can only be used to assess language ability.
Thus, children with other communication impairments (e.g., speech or social) would not be
identified by the measure as requiring referral to a speech—language therapy service for further
assessmenhstrators would need to be mindful of this when using the measure and

esults. An awareness of the measure’s limitations and strategies for recognizing

other com @ bn impairments would need to be incorporated into teacher training.

As - uage measure may also improve our understanding about LL as it may be used
in researchito investigate language development. The administration of standardized language
measur e consuming and costly, which can restrict the collection of language data in
populati“The availability of a short-language measure may overcome this barrier,

providing ﬁmethod to evaluate language ability on a large-scale in population studies.

Whi
sufficient accu

short-language measures have been developed, existing measures lack

Dockrell and Marshall 2015, Law et al. 2000). Accuracy is the percentage of
Brfeatly classified by a measure as having LL and normal-range language skills. A measure’s

accuracy is ed to its sensitivity (the percentage of children correctly classified as having LL) and
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specificity (the percentage of children correctly classified as having normal-range skills). Any short
measure must meet acceptable accuracy standards as the misclassification of children can result in
unnecessary distress and misuse of resources (if misclassified as having LL) or lack of adequate
supportH

On, commercially available short-language measure is the Clinical Evaluation of
Language FUN@a &8s (CELF) screening test (Semel et al. 2004). The measure contains 28 items
that ass@ssH@Umdifferent language tasks. It is purported to have sensitivity and specificity rates of
88%, but issied to assess 5—21 year olds, so contains few items that can discriminate the language

abilities of yqun ildren. An alternative measure with items that are more relevant for young
school—age‘ childr:’w is needed.

Thedir p in the development of a short-language measure is to determine whether it is
even possiflle 0 agSess language ability adequately in a short measure. Language is considered to be
a complex systent of knowledge, comprising several distinct domains (syntax, semantics and

morphology) andfaodalities (expressive and receptive) (Tomblin and Zhang 2006). This is reflected in
the structu

fied as having normal-range skills).

nibus language assessments that comprehensively assess the domains and

modalities ge, with the exception of assessing pragmatics or discourse skills. But to what
extent do these separate domains and modalities reflect distinct language abilities? If the domains
and modal nterrelated, then it may not be necessary to administer a large range of language
tasks to ge ation of a child’s overall language ability.

Severa dies have investigated the structure of language ability in population-

les. Amongst these studies, there is evidence to indicate that language in the
early school yeaf&ais composed of one main component: that is, the domains and modalities of
errelated and contribute to the assessment of one ability (general language ability)
4, Colledge et al. 2002, Klem et al. 2015, Tomblin and Zhang 2006). There is also
evidence indicating that language ability is composed of two distinct components of language

(Anthony et al.

(specificall&hat ﬁrammar and semantics are distinct abilities) in the early school years (Lonigan and
Milburn 2017, Pentimonti et al. 2015, Tomblin and Zhang 2006).

ry that language in the early school years is predominantly composed of one or
two components indicates that it is theoretically possible to construct an effective short-language
measure. Hbwever, the conflicting findings on the composition of language warrants further

investigai mar and semantics are indeed distinct, then the measure must include certain
tasks th miners to assess and mark these components separately (such as a grammatical
marker an ulary proficiency task). Children would be considered at risk for DLD if they
obtained low scor@s on either of these component tasks. However, if language is predominantly
composed mponent, then children would be considered at risk based on their combined
results from i d tasks.

This article is protected by copyright. All rights reserved.
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The second step in the development of a short measure is to determine what language tasks
it should include. The literature on the effectiveness of language tasks has focused on comparing the
accuracy of single tasks (Pawlowska 2014). Measured alone, single tasks are at best moderately
accuratsthing LL. Combining tasks, however, has been shown to increase the accuracy of

short-lang asures (Conti-Ramsden et al. 2001, Poll et al. 2010). Yet, only a few studies have

investigate and their findings are limited to the use of small, clinically referred samples and the
inclusion of only a few types of language tasks (Archibald and Joanisse 2009, Conti-Ramsden et al.

2001, POII

has only fo@used ofi accuracy. Accuracy calculations determine whether a measure is effective at

distinguishi et, accuracy calculations are complicated by lack of consensus on the criteria and
cut-off poi o categorize LL. Furthermore, accuracy calculations do not provide any
informatio he capacity of a measure to investigate language ability (and distinguish the
range of la ills).

A prehensive method to investigate the function of a short-language measure is to
evaluate its ent, or the closeness between scores, on two separate measures. Measuring
agreementiguantifies a language measure’s capacity to differentiate children’s abilities across the
entire con language skills. This is an important consideration if a short measure is to be
used to invmlanguage.
<B>Aims
The ai nt study was to understand the number of components and language tasks that

should be included in a short-language measure for children in the early school years. Specifically,

guage measure; and (2) with the highest accuracy to distinguish children with LL

the study aimed to determine the combination of language tasks (1) with the greatest agreement
with an O:L‘

from those wi rmal-range language skills.

<A>Mater'!s anE methods

<B>Sampl.

investigating langu@ge development (Reilly et al. 2006). The study began in 2002, recruiting a
community= sample of 1910 infants, aged between 7.5 and 10 months. Infants were recruited

The partic:re drawn from the Early Language in Victoria Study (ELVS), a longitudinal study
from six of government areas (LGAs) in metropolitan Melbourne, in the Australian state of
Victori m each of the three tiers in the Socio-Economic Indexes of Areas (SEIFA) (Australian
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Bureau of Statistics (ABS) 2001). SEIFA is a census-based Australian Index for Relative Socio-
Economic Disadvantage. All the children, aged between 7.5 and 10 months, living in the six LGAs
were invited to participate through the Victorian Government Maternal and Child Health Program in
Melbounho had a known condition affecting their development were excluded. Parent
guestionnajg@éata were collected annually and the direct assessment of language was conducted at
ages 4,5, @ ears. Eligible participants for the current study were all those who received
direct language assessments at ages 5 (n = 995) and/or 7 years (n = 1217). Figure 1 depicts
participa-ntreenlon across the first eight waves of the study and the number of participants who

provided d ves six (age 5) and eight (age 7).

<fig 1>

<B>Procedm

Child and family chracteristics data were collected at recruitment via parent questionnaire. Parents
rt on factors such as whether their child was born prematurely (before 36 weeks’

C

were aske
gestation) her any of their immediate family members had a speech or language-learning
difficulty. Pacticipants from non-English-speaking backgrounds were defined as families who

reported mainly speaking a language other than English to their child. The socioeconomic status of
each partiﬁs measured using the SEIFA index, collected during the 2001 Census (ABS 2001).

Participating children were individually assessed by trained research assistants during a

single s€SSigR. Children were assessed at their local community child health centres (at age 5) and
schools (at a requested, assessments were also conducted at participants’ homes. Before
conduc ssments, assessors completed a one-day training course. They were also
observed by an experienced assessor for a minimum of four assessment sessions to ensure

consistent gssessment administration.

<B>Measunguage tasks

The langua res administered were the Clinical Evaluation of Language Fundamentals—4th
Edition (CERE-4) (Semel et al. 2006), the Children’s Test of Non Word Repetition (CNrep) (Gathercole
and Baddeiy 199? and the Peabody Picture Vocabulary Test—3rd Edition (PPVT-IIl) (Dunn and
Dunn 19 en were administered all three measures at age 5. Owing to time constraints, only

two meas . ELF-4 and PPVT-IIl, were administered at age 7. To reduce the assessment time
further, th ipistration of the PPVT-IIl was discontinued at age 7 following the assessment of 402

children. Raw totadsscores for the CELF-4, CNrep and PPVT-IIl were calculated by the trained
assesso he measures’ manuals.

This article is protected by copyright. All rights reserved.
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Six subtests from the CELF-4 were administered. The CELF-4 composite scores: core
language score (CLS), expressive language score (ELS) and receptive language score (RLS), were
calculated by summing age-specific scaled subtest scores, as per the directions in the manual (Semel
et al. ZOH

Tposite and subtest scores and total CNrep and PPVT-IIl scores were normed
to have a amerd@@iand standard deviation (SD) of 15 for the 5- and 7-year-old ELVS data by
calculatifg @AEEESEaling z-scores for the ELVS cohort at these ages. Normative scores within the

ELVS coho
preference tg p

le 1 for the compositions of these scores and the measure descriptions.

ere used to reflect a community sample of Australian children at respective ages in

ished norms in the CELF-4 manual as the ELVS sample was considerably larger.
the raw composite scores for the ELVS sample at ages 5 and 7 were similar to
e CELF-4 manual for the sample of children used to derive normative

distributiom
The CELF-4 subtest scores and CNrep and PPVT-IIl total scores were treated as eight

independent langBage task scores. These scores were also combined by adding their individual

scores and
100 and SD &

them to have a mean = 100 and SD = 15. Subsequently, all scores had a mean =

=
C

<tab 1>

<B>Defining language ability and low language (LL)

The three CE mposite scores were used to determine language ability and define LL. Two
were investigated to explore comprehensively the assessment of language. In the
efined as performance of less than or equal to 1.25 SD (i.e., < 81) below the mean
on the CLS. In the second definition, LL (2) was defined as performance of < 1.25 SD below the mean

on the RLS@nd/or ELS.

[

<B>Statistic Sis

O

All analyseSlwere conducted in Stata 14.1 (StataCorp 2015). Three separate analyses were

n

conducted® | component analysis (PCA), an agreement analysis and receiver operating

!

charact curve analysis. Participants without raw scores for a given analysis were

excluded a tantially smaller number of participants had the PPVT-IIl administered (n = 402)

at age 7. Consequdhtly, the number of participants included in each analysis differed (n = 899-986 at

u

age5,n= 1 atage7).

A
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<B>Principal component analysis (PCA)

PCA was performed to explore the number of components to include in a short-language measure. It
assesseMt scores for intercorrelations. Scores that are correlated are considered to be
related, formiag.a component. Each component can explain a certain amount of variance in the
data; this @

@ ds to a component’s eigenvalue. Principal components with small eigenvalues
may simpl B andom clustering and, therefore, it is usually only recommended to retain
comporiénSuit@igenvalues > 1.

Be rming PCA, the sampling adequacy (suitability for PCA) of both data sets was
assessed. Tie KaiSer—Meyer—Olkin (KMO) values were 0.88 and 0.89 for 5- and 7-year-old data
respectivel ing the recommended value of 0.6 (Kaiser 1974). Bartlett’s test of sphericity also
reached stagisti ignificance (< 0.001), indicating the suitability of the data for PCA.

SCI

<B>Agreement andlysis

U

An agreem sis was conducted to determine the combination of language tasks with the

greatest agfleement with the CELF-4 composite scores using the Bland and Altman (BA) method. The
BA metho
1986). The

measures)

I

score differences of two measures against their means (Bland and Altman

des reference lines at the mean difference (average difference between
imits of agreement (mean difference 2 x SD of the differences) in which

|

approximately 95% of data will fall. A narrower limit of agreement indicates stronger agreement
ures. Visual examination of the plot can also reveal any evidence of systematic
variationin a nt across scores.

s correlation coefficients were also calculated even though correlation is not a true
measure of agreement but of the average linear association across a range of scores. It can be
misleadingVlf two measures only agree for a certain range of scores, but provides a useful, easily

I

interpreted summary value.

O

<B>Receiv ing characteristic (ROC) curve analysis

N

ROC cu
accurat

as conducted to determine which combination of language tasks is most

imglishing children with LL. ROC curves for individual language tasks and

[

combinati ks were plotted using two LL definitions. ROC curve analysis plots sensitivity over

1 — specificity for alfange of diagnostic cut-off points. The area under the curve (AUC) represents the

L

probability ild will be categorized correctly by the task(s) under investigation. The higher the

AUC, the urate a task is at defining LL.

A
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<B>Results

Table 2 shows the characteristics of the original ELVS sample and the participants who took part in
this stuMcteristics of the children who completed the PPVT-IIl at age 7 years are also

included. As j ated, the participants’ mothers had significantly higher education levels and
significantl @ ere from a non-English speaking background. The prevalence of LL in both the 5-
and 7-year®ol@S@parate cohorts was 10% based on LL definition 1 (< 1.25 SD below the mean on the

CLS) an@n15%8m9@8@d on the LL definition 2 (< 1.25 SD below the mean on the RLS and/or ELS). These
were caIcuSed seﬁarately for each age group by including all eligible participants.

<tab 2>

<B>Compo anguage

oC

The scree he 5- and 7-year-old data, generated by the PCA, are displayed in figure 2. They

U

show the s corresponding to each extracted component. The first component, which

explains th t amount of variance across scores, had an eigenvalue of 4.2 at 5 years and 4.0

at 7 years. {lhis component explained 52% of the variation in all scores at 5 years and 57% of

A

variation i t 7 years. The extent to which a language task contributes to the measurement

of a compq gan be expressed by its loading value. The higher the loading value of a task, the
more that fask ibutes to the measurement of that component. All language tasks loaded into
the first component, indicating that all tasks contributed to its measurement (supporting its

Q0 as a general language ability component). The loading values of tasks ranged from
0.41t00.21.T hest loading was from recalling sentences (RS = 0.41) and concepts and

(CFD) (0.40) at both ages.

The first component accounted for considerably greater variance in all scores than the next
largest conionent, which had an eigenvalue of 0.9 at 5 years and 0.7 at 7 years. This second
component accounted for 11% of variation in all scores at both ages. Word classes (WC) was the only
language t @ vositively loaded onto this component (> 0.2). Conversely, the PPVT-IIl (another
measure of\gecepiliVe vocabulary) negatively loaded onto this component, indicating that the

k specific and measured an ability that was specific to WC, such as a higher-level

function that is involved in the recognition of semantic relationships, rather than the broader
antics.

ML e

The remaining components each accounted for less than 10% of the variation in scores at

both ages. These c@mponents appeared to be task specific as only one language task significantly
loaded ont maining component. There was no evidence of separate grammar, semantic,

expressive or ive language components as specific tasks that measure these aspects of

load into the same components. For example, tasks that measure expressive
language (w cture (WS), RS, formulated sentences (FS) and the CNrep) and grammar (WS,

This article is protected by copyright. All rights reserved.
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sentence structure (SS), FS and, to some extent, RS) did not load onto the same separate
components.

<fig 2>

{

<B>Agreement between language tasks and CELF-4 composite scores
|

BA plots weke generated for all language tasks and CELF-4 composite scores. As the BA method

requires measures to be on the same scale, all language tasks were scaled to have a mean = 100 and
SD = 15. A summany of the limits of agreement and correlation coefficients between language tasks

and CELF-4
of agreem

C

ite scores are displayed in table 3. The language tasks with the narrowest limits
ighest correlation coefficients have the greatest agreement with a CELF-4
composite dherefore, the language task with the greatest agreement with the CLS and ELS
was the RS
at ages 5 and 7 wag the CFD. The limits of agreement between all single-language tasks and the
CELF-4 co
4 composi

S

and 7. In contrast, the language task with the greatest agreement with the RLS

U

cores were all > 15, indicating that the differences between single tasks and CELF-
were > 1 SD in over 5% of cases.

g

Th
in figure 3. AAEPIEts slight variation in the agreement for the two measures across the range of

for the agreement between the RS and CLS for the 5-year-old cohort is displayed

language sQare here is greater vertical scatter in the middle of the plot. The points on the left

d

are also more closel
RS and
the middle ra

y scattered around the midline. This suggests that the agreement between the

reater for children with LL abilities and weaker for children with language abilities in
ere was also considerable individual variation in the differences in scores

\

betwee

uage tasks and composite scores, as seen by the range on the vertical axis. There
were two cases with a considerably higher CLS. In one case, the participant had a score difference of
—47 points,indicating that their CLS was 47 points higher than their RS score. These individuals both

had very hi on all CELF-4 subtests except for RS.

[

<fig 3>

O

The combinations of two language tasks with the greatest agreement with the CELF-4
composite§cores were CFD + RS, CFD + WS and RS + WS. Their limits of agreement with the CLS
ranged

N

2 score points at ages 5 and 7. This suggests that assessing a second task

reduce ces in scores to < 1 SD in 95% of cases.

{

Th
displayed i
the distribution
across |
the indiv

for the agreement between CFD + RS and the CLS for the 5-year-old cohort is

. The scatter of points is more evenly dispersed and closer to the midline across

3

nguage scores than seen in figure 3. This indicates more uniform agreement

ability levels when two language tasks are assessed. There was also a reduction in
riation in score differences when two language tasks were combined and the limits

This article is protected by copyright. All rights reserved.

11



of agreement with the CLS reduced by 6 points (age 5) and 7 points (age 7). Assessing a third task
further reduced the limits of agreement with the CLS by 2 points (age 5) and 4 points (age 7).

<fig 4, taw

<B>Accuracy of language tasks
I

Table 4 shaWs the AUCs for each language task and combination of tasks for the 5- and 7-year-old
data. The tasks
90%, speci
5, LL definit

SD below tmon RS for age 5, LL definition 1).
CombDining two language tasks increased the AUC by as much as 4%. The combination of two

tasks with est overall AUC was the CFD + RS at both ages. The AUC was just as large for two
(CFD + WS and RS + WS) for LL definition 1 (age 7); however, these combinations

had a lower n CFD + RS when LL definition 2 was investigated.
Cogilbimingstwo tasks, CFD + RS, showed the highest accuracy for distinguishing LL (sensitivity

= 94%, specifici
third langugge

the greatest AUC for distinguishing LL at both ages were the CFD (sensitivity =
%, accuracy = 88%, at a cut-off point of 1 SD below the mean on the CFD for age
nd RS (sensitivity = 84%, specificity = 90%, accuracy = 89%, at a cut-off point of 1

other combi

=891%, accuracy = 91%, at 1 SD below the mean for age 5, LL definition 1). Adding a
% WS, did not increase the AUC when considering LL definition 1 in the 5-year-old
cohort (sen = 98%, specificity = 90%, accuracy = 91%, at 1 SD below the mean). It did,

howev rease the AUC (by 1%) in the 7-year-old cohort (LL definition 1) and at ages 5
and 7 when ¢ ring LL definition 2.
<tab 4>

<A>Discussion

The finding
agreement and

and 7-year, cohorts and both definitions of LL investigated. The results suggest that a short-
langua an indicate a child’s overall language ability and determine their need for a full
diagnosWnt.

<B>Compo;/anguage

The us uggested the retention of one component of language that was assessed by all
language t is indicated that all eight tasks contributed to the assessment of one main

This article is protected by copyright. All rights reserved.

is study indicate that in relation to an omnibus language measure, the greatest
ighest accuracy is achieved by combining the CFD and RS. This was true for the 5-
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language component that measured general language ability. This component explained 52—-57% of
the variance in language scores, signifying that much of the variance in scores was not accounted for
by this component. Yet, the remaining variance did not appear to be due to distinct semantic or
gramma%u

et

compositioRefilg

t seemed to be associated with specific tasks.

rom this study are comparable with previous studies that have explored the
glidge ability (Anthony et al. 2014, Colledge et al. 2002, Klem et al. 2015, Tomblin
and Zhdfig 2008)MIR accordance with these studies, no independent receptive, expressive, semantic
or grammasbilities were identified. This suggests that a short-language measure does not need to
assess speci

short measlire shoflld assess one component (general language ability) by combining the scores

ains or modalities of language independently. The results demonstrate that a

from differe uage tasks.

SG

studies thafjhave investigated the value of combining tasks have only measured accuracy (Archibald

<B>Combi age tasks
The langua to include in a short-language measure were investigated by measuring their
agreemenEe full scale of an omnibus measure and accuracy to distinguish LL. Previous

and Joanisse 2009, Conti-Ramsden et al. 2001, Poll et al. 2010). While accuracy calculations enable
one to det@rm hich tasks can differentiate children with LL, they do not give any indication

ity to differentiate the range of language skills.

e-language tasks with greatest agreement and highest accuracy in relation to an
omnibus lan easure were the CFD and RS. Yet, only assessing one of these tasks resulted in
inconsi ent across the distribution of language scores and suggested that the
differences between scores on these tasks and the CELF-4 composites were larger for children with
middle-range language abilities. In addition, measuring the CFD or RS alone did not exceed the
criterion ( above) for ‘good discriminant accuracy’ (Plante and Vance 1994). This indicates
that only assessimg one language task does not adequately differentiate the language abilities of

children, s @ that a short-language measure should include more than one task.

Co wo language tasks reduced the variation in agreement across language scores.
This signifigs that assessing two tasks is more effective at differentiating between the language skills
of child task combinations with the greatest agreement with the CELF-4 composite

scores VMations containing the CFD, RS and WS. Whereas, the combination of two tasks
with the hi uracy for LL discrimination was CFD + RS. This combination exceeded the
criterion (of 90% oflabove) for ‘good discriminant accuracy’ (Plante and Vance 1994). These two

tasks also ighest loading onto the retained component in PCA, indicating that they

provided t est contribution to the measurement of general language ability.
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While no known studies have compared the accuracy of a direction following task, the RS
has previously been determined to have the highest accuracy for LL discrimination in comparison
with non-word repetition and grammatical tasks (Archibald and Joanisse 2009, Conti-Ramsden et al.
2001, PHO). The effectiveness of the CFD and RS as a task combination may be explained
by the colle ge of knowledge and cognitive functions that these tasks assess. The RS

measures |

nowledge such as morphosyntax, lexical phonology and, to a lesser extent,

semantics (Polisenska et al. 2015). It can also draw on aspects of short-term and working memory,

which is-a mng impairment in children with persistent language difficulties (Petruccelli et al.

2012). Tthses semantics, specifically the understanding of instructional concepts, and

draws on memory and visual object recognition. Together these tasks are considered to
rra

assess a w of skills than is measured by the other two task combinations.

Ass5sj third language task (WS) slightly increased the agreement with an omnibus
measure ( 4 sgore points). It also increased the accuracy for LL discrimination by as much as 1%.

Yet, at age ering LL definition 1), there was no increase in accuracy when assessing three
tasks. It is thereforig perceived that the benefits for including a third task in a short measure are not
substantial to warrant the additional assessment time.

AsSssing two or three language tasks still resulted in considerable individual variation in the

difference scores on task combinations and CELF-4 composite scores. This suggests that
scores on nguage measure and omnibus measure may considerably vary and that some
children w ge-appropriate language skills may be considered at risk for DLD when assessed

with a short measure, or vice versa. Therefore, the results from two language tasks cannot
substitu se of an omnibus measure when significant decisions are being made about a child’s

access to ther; ssessing two language tasks can, however, provide a feasible option to evaluate

langua rge-scale research studies and potentially be used in schools to identify children

who need referral to a speech—language therapist for further assessment.

ThSensitivity and specificity of assessing the CFD and RS exceeded values previously

reported for available short-language measures (Law at al. 2000). Short-language measures often

ensitivity, indicating that it is easier to determine when children have age-
ge skills than it is to identify LL. Available short measures can have specificity
et sensitivity levels as low as 17% (Law at al. 2000). The current study showed

measure. herefore suggest that it is possible to construct a short-language measure that

would tht accuracy to be useful in a practical setting.

-
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<B>Limitations

The current study contains several limitations. Firstly, the initial investigation into the components of

languag imited to PCA. Confirmatory factor analysis was not conducted to verify the structure
of language ability and discourse and pragmatic language tasks were not included in this analysis.
Se nguage ability and categorization of the LL was based on participants’ CELF-4

composjite segres Composite score calculations did not include measures of vocabulary or non-word
repetition.gis could explain the relatively low effectiveness of these tasks. Nevertheless, these two

tasks had uracies than one subtest of the CELF-4 (WC). In addition, it could be argued that
if a short-laffgua easure were designed to assess general language ability, a measure including
the CFD an Id be most effective given that these tasks contributed the highest loading to

this compomhe PCA.
Thiraly, current analysis was largely dependent on the quality of the specific measures

investigatej CELF-4 was used as a reference measure, the accuracy of the LL subgroup and
validity of the lan

CELF-4 assessment. The effectiveness of each language task was also specific to the quality of the
measures Eoevaluate each task. For this reason, the results cannot reliably be applied to
specific ta ies, such as other measures that assess direction following or sentence recall.

AIternativem these tasks will need to be explored in future.

nd conclusions

age ability of participants were dependent on the accuracy and validity of the

The pur is study was to understand the number of components and types of language tasks
to include in a short-language measure for children in the early school years. The study analyzed
eight language tasks administered to a large-population sample. The findings suggest that it is
possible t nstruct an accurate short-language measure to assess language ability in the early

school years by including a sentence-recall and a direction-following task. Measuring these two tasks

had high agre with an omnibus measure and exceeded the criterion for good discriminant
accuracy. A easure containing these tasks could be used to assess language ability in research
and in scho next step in making a short-language measure available would be to construct an
easily admifiistered and scored version that is independent of the CELF-4. Determining the new
measur ness would then allow for the replication of findings and indicate whether the

measur

L

ptable accuracy, validity and reliability standards for practical use. Its
effectiven administered by education staff will also need to be explored to determine

whether it could bg delivered by teachers.

Ay
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Table 1. MWIanguage tasks administered at 5 and 7 years

est/language | Subtest or assessment description Derived scores
CLS RLS ELS
CELF-42® Evaluates the ability to interpret * *
and follow spoken directions
Evaluates the ability to use * *
pronouns and apply word structure
rules
Evaluates the ability to repeat * *
tences (RS) spoken sentences
ulated Evaluates the ability to formulate * *
sentences (FS) complete and meaningful
sentences
ence Evaluates the ability to interpret *
cture (SS) sentences
d classes Evaluates the ability to understand *
relationships between words
-word Evaluates the ability to repeat non- Total score
tition words
Reegeptive Evaluates the ability to match Total score
vocabulary words with pictures
Notes: aDaged for the 5-year cohort.
PData colle the 7-year cohort.
*Inclusi subset to form the CELF-4 composite score; CLS, core language score; RLS,
receptive la score; ELS, expressive language score.
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Table 2. Summary of the participant characteristics

Character!tic

Original Age5 | p- Age7 | p- PPVT p-
sample cohort | value cohort | value at7 value
(baseline) years
Included RaLticipants (n | 1910 995 - 1217 - 402 -
=)
Age, mearh 8.5(0.6) |5.2 - 7.4 - 7.2 -
months (0.1) (0.2) (0.1)
Male, n (% 965 488 0.17 595 0.05 184 0.03
(50.5) (49) (48.9) (45.8)
<36 [59(3.1) |31 0.94 |40 0.50 |20 0.01
weeks), n : (3.1) (3.3) (4.9)
Maternal education, n <0.01 <0.01 0.13
(%)°
Complete or 179 (9.4) | 69 86 26
less (6.9)2 (7.1)2 (6.5)
Completed'Y 765 379 478 160
c 6 (40.2) (38.2)° (39.4)z (40.0)
Compl imersity | 693 422 488 153
degree (36.4) (42.5)z (40.2)z (38.3)
Family 475 248 0.95 296 0.46 90 0.19
speech/language- (24.9) (24.9) (24.3) (22.4)
learning difficulties, n
(%) L
Non-English aking 126 (6.6) | 38 <0.01 |47 <0.01 |14 <0.01
backgrou) (%) (3.8)? (3.9)? (3.5)2
SEIFA Index'@ 1036 (60) | 1042 0.95 1040 0.46 1036 0.19
Disadvantage n (53) (56) (58)
(SD)¢

Notes: |gi| |cantilifference between the included group and the excluded group at p < 0.01.

PYears 10— e last three years of school in Australia.
¢Socio-Eco i ex for Areas (SEIFA) Disadvantage. The lower the index score, the more

disadva&ample (Australian population mean = 1000, standard deviation (SD) = 100).
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Table 3. Limits of agreement and Pearson correlation coefficients for agreement analysis between
IanguagMCELFA composite scores for 5- and 7-year-old data

Limit of agreement

Pearson correlation coefficient

7 years 5 years 7 years
ELS CLS RLS | ELS CLS | RLS | ELS | CLS | RLS | ELS
CFD (-23.0, | (-18.0, | (-~ |(-23.9, |08 |0.7 |06 |0.8 |0.7 |0.6
23.3) 17.9) 19. | 23.9) 3% | 9* |9* |2* |7* |8*
9,
19.
8)
WS (-17.0, | (-18.5, | (-~ |(-17.2, |08 |05 |0.8 |0.8 |0.5 |0.8
17.2) 18.5) 28. | 17.3) 2% |\ 7* | 3% | 0* |4* |3*
6,
28.
5)
RS (-17.2, | (<156, | (- |(15.2, |08 |05 |0.8 |0.8 |0.5 |0.8
17.3) 15.6) 27. | 15.2) 3* |9* |3* |6* |8 |7*
3,
27.
3)
FS (= (-19.0, | (- |(-17.6, |0.7 |05 |08 |0.7 |05 |0.8
18.3,1 | 19.0) 28. | 17.6) 9* | 2* |3* |9* |5* |2%
8.4) 2,
28.
2)
wWC (-35.8, | (-33.1, | (-~ |(-33.6, |03 |0.7 |0.2 |03 |0.7 |03
35.9) 33.1) 22. | 33.6) 1* | 1* |8 |8 |2* |6*
0,
21.
9)
SS (—28.1, | (-284, | (— |(=29.5, |06 |0.7 |05 |05 |0.7 |05
28.2) 28.4) 19. | 29.4) o* | 7% |5* |4* |8* |1*
6,
19.
5)
PPV (-29.2, | (-27.3, | (- |(=27.1, |05 |05 |05 |05 |05 |05
T-11 28.9) 28.7) 30. | 29.4) 6* |6* |2* |7* |0* |e6*
7,
29.
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6) 7)
CNr | (-28.8, | (- |(-29.0, |- - |- 05 |04 |05 |- |- |-
ep 327.9) 4* | 0* |3*
CFD | & mmmmE | (-16.7, | (- - | 09 |07 [08 |09 |07 |08
+RS | 1281 [20. |169) |11.2,1 |21. |159,1 |1* |6* |4* |3* |5* |G5*
2.5 . 1.1) 0, |5.9)
21.
0)
CFD | (17, (-15.9, | (-11.9, | (- |(-16.0, |09 |0.7 | 0.8 |09 |0.7 |08
+ 11 16.1) |11.9) |21. |16.0) |2* |6* |5* |2*% |4* |5*
WS ) 1,
21.
1)
RS + (-12.3, | (-11.1, | (- |(-9.5, |0.9 |0.6 |09 |09 [0.6 |09
WS 12.4) |11.1) |25. |9.5) 0* | 4% |4* |3% |[3* |4*
7,
25.
7)
CFD (-13.0, | (-7.6, |(- |(-11.4, |09 |0.7 |09 |09 [0.7 |09
+ 13.1) | 7.6) 21. [11.4) | 4* |4* |0* |6* |4* |2*
WS 4,
+RS 21.
4)

Note:*Significant at p < 0.01. Age 5 years: N for CELF-4 subtests = 980-986; N for CNrep = 934-935;

N for PPVT
language s >

following di

word class

Authé

| =925-926. Age 7: N for CELF-4 subtests = 1208-1211; N for PPVT-IIl = 398; CLS, core

, receptive language score; ELS, expressive language score; CFD, concepts and

tence structure.
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Table 4. Areas under receiver operating characteristic (ROC) curves for language tasks and task
combinations for 5- and 7-year-old data

Langua“ LL definition 1 LL definition 2

task/subte Age 5 cohort Age 7 cohort Age 5 cohort Age 7 cohort
AUC N AUC N AUC N AUC N

Concepts 0.95 981 0.94 1206 | 0.91 980 0.88 1202
followimg direetion s

(CFD) :
Word structur 0.94 981 0.93 1206 | 0.89 980 0.85 1202

(WS) ( !
Recalling s s | 0.95 981 0.96 1206 | 0.89 980 0.88 1202

(RS)

Formulat 0.88 981 0.90 1206 | 0.83 980 0.85 1202

sentences

Word classes 0.66 980 0.76 1206 | 0.76 980 0.86 1202

Sentence e |0.81 980 0.85 1202 | 0.85 980 0.85 1202
(SS)

CNrep 0.83 934 - - 0.77 933 - -
PPVT-III 0.83 925 0.80 399 0.83 924 0.83 399
CFD + RS m 0.98 981 0.98 1206 | 0.94 980 0.92 1202
CFD + WS 0.97 981 0.98 1206 | 0.94 980 0.91 1202

RS + WS 0.97 981 0.98 1206 | 0.92 980 0.90 1202

0.98 891 0.99 1206 | 0.95 980 0.93 1202

Note: AUC, are
score (
language scores (ELS) of the CELF-4.

er the curve; LL definition 1 =< 1.25 SD below the mean on the core language
he CELF-4; LL definition 2 =< 1.25 SD below the mean on receptive and/or expressive

Author
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Figure 1. F .@
months) to 7ye3

Withdrawn N=259
Lost-Contact-N=01

howing Early Language in Victoria Study (ELVS) participation from baseline (8
. CELF-4 = Clinical Evaluation of Language Fundamentals—4th edition; CNrep =

Childre@on Word Repetition; PPVT-IIl = Peabody Picture Vocabulary Test—3rd edition
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Figure 3. Bland and Altman plot for agreement between recalling sentences (RS) and the core
language sgor ) at age 5 years.
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Figure Altman plot for agreement between concepts and following directions (CFD) and
recalling ces (RS) and the core language score (CLS) at age 5 years.
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