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Developmental Language Disorder
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Purpose: A wealth of studies has assessed the diagnostic
value of the nonword repetition task (NWRT) for the detection
of developmental language disorder (DLD) in the clinical
context of speech and language therapy, first in monolingual
children and, more recently, in bilingual children. This review
article reviews this literature systematically and conducts a
meta-analysis on the discriminative power of this type of task
in both populations.

Method: Three databases were used to select articles based
on keyword combinations, which were then reviewed for
relevance and methodological rigor based on internationally
recognized checklists. From an initial pool of 488 studies,
46 studies were selected for inclusion in the systematic
review, and 35 of these studies could be included in a
meta-analysis.

Results: Most of the articles report significant discrimination
between children with and without DLD in both monolingual
and bilingual contexts, and the meta-analysis shows a
large mean effect size. Three factors (age of the child,
linguistic status, and language specificity of the task)
yielded enough quantitative data for further exploration.

Subgroups analysis shows variance in effect sizes, but
none of the three factors, neither their interactions, were
significant in a metaregression. We discuss how other,
less explored factors (e.g., nature of the stimuli, scoring
methods) could also contribute to differences in results.
Sensitivity and specificity analyses reported in 33 studies
confirmed that, despite possible effect size differences,
the diagnostic accuracy of the NWRT is generally near
thresholds considered to be discriminatory. It generally
increases when it is combined with other tasks (e.g., parental
questionnaire).

Conclusions: This review indicates that the NWRT is a
promising diagnostic tool to identify children with DLD in
monolingual and bilingual contexts with a large mean effect
size. However, it seems necessary to choose the precise
NWRT materials based on the children’s language background
and to complement the assessment sessions with other tools
in order to ensure diagnosis and to obtain complete language
profile of the child.
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many processes such as auditory perception,

phonological encoding and assembly, storage
of phonological representations, motor planning, and
the ability to articulate (Coady & Evans, 2008). Thus, it is
unsurprising that many studies have shown that nonword
repetition task (NWRT) is a good clinical indicator of

g I \' he ability to adequately repeat nonwords relies on
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developmental language disorders, which may affect these
processes (see, for instance, the recent literature review by
Coady & Evans, 2008). The accuracy with which phonologi-
cally plausible nonwords are repeated is a relatively reliable
index of language level (Szewczyk et al., 2018) and a clinical
marker of developmental language disorder (DLD; Boerma
et al., 2015; Conti-Ramsden et al., 2001). Beyond general
performance differences between children with and without
DLD (Archibald, 2008), the presence and nature of errors in
NWRT seem to reflect difficulties in short-term verbal memory
and phonological accuracy (Ferré & Dos Santos, 2015; Li’el
et al., 2019). Indeed, verbal short-term memory is often re-
ported to be affected by language difficulties (Gray, 2004).
Compared to other assessments used in speech and
language therapy (SLT), NWRT has the advantage of not
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directly involving the test subject’s linguistic knowledge
(e.g., lexicon and sentence structure). It is more indepen-
dent from linguistic experience, since it assesses the ability
to process new information (Archibald, 2008). Thus, this
task can already be administered to very young children
(Guiberson & Rodriguez, 2015) and has also been praised
as a promising tool for children from multilingual back-
grounds with very limited exposure to the test language
(e.g., Boerma et al., 2015; Chiat, 2015).

In a global context where multiple languages coexist,
and where the number of individuals speaking several lan-
guages continues to increase (Grosjean, 2015), the question
of the correct language assessment for these individuals is
a central concern. In addition to the many interindividual
differences between children, disparities in language devel-
opment in a context of bilingualism depend on further
factors. For instance, both quantity and quality of expo-
sure crucially impact the development of the bilingual
child’s language skills (Paradis, 2019), which can also be
influenced by the migration path, social and motivational
factors (Di Meo et al., 2014; Paradis et al., 2011). Given
this multitude of aspects influencing the level of linguistic
knowledge in bilingual children, establishing bilingual de-
velopmental norms is not straightforward (Pearson, 2013)
and the diagnosis of DLD in bilingual children is often
characterized as the greatest challenge for the present-day
SLT clinic (Armon-Lotem, 2012). Indeed, it is often diffi-
cult for clinicians to differentiate between persistent lan-
guage difficulties caused by DLD and transient difficulties
due to insufficient exposure to one language (Camilleri &
Law, 2007). The language difficulties of children falling
into these two scenarios are strikingly similar: Typically
developing (TD) children beginning to learn a new language
often make morphosyntactic errors traditionally associated
with DLD in monolingual children (Armon-Lotem, 2012),
for instance, omissions of clitic objects in French (Tuller
et al., 2018). Therefore, the identification of DLD in bilin-
gual children requires the construction of a new set of tools,
of which NWRT seems to be an important part (Boerma
& Blom, 2017). However, it is important to note some con-
troversies on this issue. Although NWRT scores are less af-
fected by the child’s prior language knowledge, some studies
show that they are not completely free from language speci-
ficities. Indeed, a child is more likely to correctly repeat
nonwords created on the basis of the phonological charac-
teristics of their own language. Several studies (e.g., Boerma
et al., 2015; Kohnert et al., 2006) have found that children’s
scores depend largely on their experience in the language
in which the NWRT was created, leading some authors to
advocate the construction of a quasi-universal NWRT (e.g.,
Chiat, 2015). Other authors (e.g., De Almeida et al., 2016;
Thordardottir & Brandeker, 2013) found no influence of
language experience on the task scores used.

Aims of the Article

In view of the numerous studies and the various con-
troversies on the subject (see also Coady & Evans, 2008), the

primary objective of this article is to provide a general over-
view of the current state of evidence regarding NWRT and
DLD diagnosis, both in monolingual and bilingual children.
Coady and Evans’s (2008) literature review and Estes et al.’s
(2007) meta-analysis already provided first overviews of the
use of the task with monolingual children, but to our knowl-
edge, this article is the first systematic review and meta-analysis
that specifically focuses on bilingual children with DLD.

In particular, we will attempt to answer the following
research questions:

1. Does the NWRT reveal significant differences in
performance between children with TD versus DLD,
in a monolingual versus bilingual context?

a. What is the mean effect size of the studies?

b. What are the sensitivity and specificity values of
the NWRT found by the studies in the review?

2. What are the internal and external characteristics of

children that may influence their NWRT scores and

the discriminating power of the task?

a. Does language status (monolingual vs. bilingual)
influence the discriminating power of the
task and the effect size?

b. Does the language specificity of the task (lan-
guage specific vs. quasi-universal) influence
the effect size?

c. Is the age of the children a moderator factor
of effect size?

d. Which other factors do studies report to
influence performance on this task?

Which other tasks correlate with NWRT scores?

4. Which other tasks, in combination with NWRT, im-

prove the discriminative power and thus facilitate
the distinction between children with TD versus
DLD?

In order to zoom in on the most relevant age range
for DLD diagnosis, we decided to focus on studies using data
from children up to the age of 8;11 (years;months). However,
despite the fact the diagnosis of DLD is typically not made
until around the fourth year of life (Bishop et al., 2017;
Norbury et al., 2016), we decided not to use a lower age
limit and to include studies that have focused on children at
risk for DLD and late talkers, generally defined as produc-
ing less than 50 words and having no word combinations at
24 months of age (Desmarais et al., 2008; Pearson, 2013) in
our qualitative part.

Method
Article Selection

A literature search was carried out using three data-
bases: PsycINFO, Scopus, and ASHA (American Speech-
Language-Hearing Association). The PsycINFO and Scopus
databases were selected because of the large number of pub-
lications available, and ASHA, because of its specificity
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to SLT. In order to conduct an exhaustive search of the
existing literature, the following two combinations of English
keywords were entered into the three databases: (a) nonword
repetition, language impairment or language disorders, and
assessment; and (b) nonword repetition, language impair-
ment or language disorders, diagnosis. The same search
was also conducted with the terms in French and in German,
but no results were found in all three databases. For each
database, and for all combinations of keywords, the bib-
liographic search was conducted by two researchers in order
to ensure the reliability of the results. In case of disagree-
ment, the results were reviewed jointly. The search was
conducted between November 2019 and June 2020. In order
to exclude articles that did not correspond to the interests
of this review, criteria were used to mask the following pub-
lications: publications prior to 2000; publications whose
language of publication was neither English, French, nor
German; publications whose population consisted exclu-
sively of children over the age of 8;11 (or, by extension,
adolescents/adults).

The flow chart (see Figure 1) details the exact number
of articles selected at each stage of the literature search. At
this first stage of the selection process, 488 references were
identified from the three databases and 16 from external
sources. After removal of duplicates, a total of 226 studies
were retained. Two of the authors of this study then reviewed
the titles and abstracts of the articles to ensure their relevance.
In case of disagreement, the studies were reviewed jointly.
The following studies were then excluded: (a) systematic re-
views and meta-analysis, (b) studies whose research design
ultimately did not use NWRT, and (c) studies whose popu-
lation consisted of children with disorders associated with
DLD (e.g., deafness, attention deficit disorder) or of chil-
dren who did not fit clinical diagnostic criteria for DLD or
late talkers (e.g., “at-risk” children with scores below the
50th percentile, which was deemed as too broad a criterion).
A total of 74 articles were then included. A critical evalua-
tion process was then conducted using the INESS recom-
mendations (Martin et al., 2013) to identify quality studies,
as well as the PRISMA (Mobher et al., 2009) checklist. Then,
the methodological part and the section concerning the results
of the studies were scrutinized. A robust and sufficiently
described methodological framework was a prerequisite
for our systematic review. We therefore verified that the
studies (a) had a sample size of more than 10 children; that
(b) the groups of participants were described, defined, and
matched; that (c) the NWRT used was described (e.g., stimuli);
that (d) the data analysis methodology was presented; and fi-
nally that (e) inferential statistical analyses had been per-
formed and described. Each article was evaluated on the
basis of these criteria by two authors, so as to ensure reli-
ability among judges in the final selection of articles actually
included in this review.

A total of 46 articles were thus selected and reviewed
in their entirety, of which 35 were used to conduct the meta-
analysis. The remaining articles were excluded from the
meta-analysis because they either did not contain the in-
formation needed to calculate effect sizes, or the clinical

population was not clearly identified as DLD, but at-risk
children or late talkers.

Analysis

To conduct the meta-analysis, we opted for the Com-
prehensive Meta-Analysis software (Bornstein et al., 2013).
We calculated an effect size (Cohen’s d) for each sample
by subtracting each DLD group’s mean nonword repetition
score from its TD group’s mean score and dividing the differ-
ence by the mean within-group (pooled) standard deviation.
With reference to Cohen (1988), the effect size is considered
small when d = .20, medium when d = .50, and large when
d = .80. All effect sizes have been corrected for bias in the
estimation of the sample size. We therefore applied the for-
mula of Hedges and Becker (1986) for the correction factor.
A homogeneity test of effects was used to determine whether
all effects were from the same population. Since our data are
heterogeneous (the /¥ index showed a large heterogeneity of
79.4%), the overall effect size was calculated using random
effects models. In addition, subgroups analysis (language
specificity of the task and linguistic status) and a metare-
gression with moderators (age of children, language specificity
of the task, and linguistic status) was applied to determine
whether study characteristics explain the variation in effect
size between groups. To test for publication bias, we created
a funnel plot and we conducted an Egger’s regression test.

Results and Discussion

We will first report some general characteristics of
the studies included in our systematic review and meta-
analysis. We will then present our quantitative meta-analysis
on group differences between children with TD and DLD
and perform a mean effect size calculation and check for
publication bias. We will then conduct subgroups analysis
and metaregression to understand what contributes to the
variance in effect sizes. We will continue by presenting
other possible influencing factors qualitatively. Finally,
we will examine the discriminative values (sensitivity and
specificity) of this task in monolingual and bilingual as-
sessment contexts, as well as correlations and combinations
with other language tasks.

General Characteristics of the Included Studies

Some basic methodological features (test languages
and stimuli, age ranges, and clinical status of the participants)
of each study are summarized in Table 1 below. It is worth
noting that the majority (32 of the 46 studies) involved an
exclusively monolingual population, five involved an exclu-
sively bilingual population, and nine involved a comparison
between a monolingual and a bilingual population. Table 1
also shows the different language profiles of the children par-
ticipating in the studies identified. We note that the most
studied language is English and that other languages are
examined in several papers (e.g., French and Dutch in
particular). Other languages and profiles (e.g., bilingualism)

3580 Journal of Speech, Language, and Hearing Research  Vol. 64 « 3578-3593 ¢ September 2021

Downloaded from: https://pubs.asha.org Universite De Neuchatel on 05/26/2023, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions



Figure 1. PRISMA flux diagram illustrating the literature research steps and quantitative results.
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are also studied (e.g., Vietnamese monolinguals in the study
by Pham & Ebert, 2020).

Quantitative Meta-Analysis

First, we conducted an overall meta-analysis of ef-
fect sizes. A forest plot summarizing these results is depicted
in Figure 2, which shows the estimated effect sizes and the
95% confidence interval (CI) for each study. All individual
effect sizes can be found in the Supplemental Material S1.
The mean effect size across the studies is large g = 1.57 (95%
CI[1.37,1.72], p < .001), indicating that the children with
DLD consistently performed much poorer than children
with TD.

We then conducted subgroups analysis to observe
whether effect sizes vary with the linguistic status of
the children (monolingual or bilingual or with the lan-
guage specificity of the task (language-specific or quasi-
universal). Table 2 shows slight variations in mean effect
size across subgroups. Specifically, the effect size is larger
for the monolingual subgroups (1.61) than for the bilingual
subgroups (1.36). Similarly, the use of the quasi-universal
task provides a higher mean effect size (1.73) than the
language-specific task (1.52).

To examine the statistical significance of these varia-
tions, we performed a metaregression. Including three mod-
erators often reported in the literature as influencing factor
(language status, age, and language specificity of the task)
for which sufficient quantitative data were available (> 10
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Table 1. Clinical and methodological characteristics and general aims of the studies on nonword repetition task (NWRT) included in this review (n = 46).

Study Sample size Age Linguistic profile NWRT used
Weismer et al. (2000) n =581 7;1-8;11 (years;months) English monolinguals Dollaghan & Campbell (1998)
Rodekohr & Haynes (2001) n =40 7;,0-7;3 English monolinguals Dollaghan & Campbell (1998)
Conti-Ramsden (2003) n=64 4;4-5;10 English monolinguals Gathercole & Baddeley (1996)
Conti-Ramsden & Hesketh n=~64 DLD: 4;4-5;10/LT: 2;4-3;7 English monolinguals Gathercole & Baddeley (1996)
(2003)
Gray (2003) n=44 4;0-5;11 English monolinguals Gathercole et al. (1994)
Gray (2004) n =40 4;0-5;11 English monolinguals Dollaghan & Campbell (1998)
Horohov & Oetting (2004) n=>54 57 years English monolinguals Montgomery (1995)
Washington & Craig (2004) n =81 3;10-4;1 English monolinguals Dollaghan & Campbell (1998)
Thal et al. (2005) n=64 4;0-4;6 English monolinguals Dollaghan & Campbell (1998)
Bortolini et al. (2006) n=22 3;7-5;6 Italian monolinguals own task
Gray (2006) n =106 3-6 years English monolinguals Dollaghan & Campbell (1998)
Oetting & Cleveland (2006) n=283 4;0-6;0 English monolinguals Dollaghan & Campbell (1998)
Chiat & Roy (2007) n =483 2;0-4;0 English monolinguals “PRT” (Roy & Chiat, 2004)
Oetting et al. (2008) n=95 4;0-6;0 English monolinguals Dollaghan & Campbell (1998)
Archibald & Joanisse (2009) n =400 5;3-9;4 English monolinguals Dollaghan & Campbell (1998)
Jones et al. (2010) n=236 5;7-6;7 English monolinguals Gathercole & Baddeley (1996) and own task
Deevy et al. (2010) n=76 4;1-5;11 English monolinguals Dollaghan & Campbell (1998)
Gutiérrez-Clellen & n=144 3;0-7;0 English—Spanish bilinguals Dollaghan & Campbell (1998) and own task
Simon-Cereijido (2010)
Thordardottir et al. (2011) n=92 4;1-5;9 French monolinguals Courcy (2000)
Petrucelli et al. (2012) n=95 5;0-5;8 English monolinguals Gathercole & Baddeley (1996)
Kapalkova et al. (2013) n=32 3-5 years Slovak monolinguals own task
McKean et al. (2013) n =50 3;0-5;11 English monolinguals own task
Guiberson & Rodriguez (2013) n=44 3;0-5;10 Spanish monolinguals Ebert et al. (2008)
Dispaldro et al. (2013) n=34 3;11-5;8 Italian monolinguals Dispaldro et al. (2009, 2011)
Paradis et al. (2013) n=178 4;10-8;7 bilinguals English—other languages “CTOPP” (Wagner et al., 1999)
Stokes et al. (2006) n=44 DLD: 4;2—7;7/same-age Cantonese monolinguals own task
TD: 4;1-6;9/younger
TD: 2;11-3;6
Thordardottir & Brandeker (2013) n =140 4;4-5;9 French monolinguals, bilinguals French—other languages Courcy (2000), Thordardottir et al. (2011),
and Gathercole et al., (1994)
Tuller et al. (2013) n=29 5-7 years French—Arabian bilinguals French LITMUS
Topbas et al. (2014) n =60 3;6-8;3 Turkish monolinguals own task
Guiberson & Rodriguez (2015) n=65 2;0-2;11 Spanish monolinguals own task
Boerma et al. (2015) n=120 4;,6-7;3 Dutch monolinguals, bilinguals Dutch—other languages  Rispens & Baker (2012), Dutch LITMUS
Ferré & Dos Santos (2015) n =67 5;2-8;5 French monolinguals, French—Arabian/English bilinguals French LITMUS

(table continues)
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Table 1. (Continued).

Study Sample size Age Linguistic profile NWRT used

De Almeida et al. (2016) n =136 5;4-8;11 French monolinguals, French Portuguese/Arabian/ French LITMUS and “Palpa-P” (Castro et al.,
Turkish bilinguals 2007)

Armon-Lotem & Meir (2016) n =231 5;5-6;8 Hebrew and Russian monolinguals, Hebrew—Russian Shortened version of Armon-Lotem & Chiat
bilinguals (2012)

De Almeida et al. (2017) n=137 5;4-8;11 French monolinguals, French Portuguese/Arabian/ French LITMUS and “Palpa-P” (Castro et al.,
Turkish bilinguals 2007)

Le Clercq et al. (2017) n=288 5;4-8;10 Dutch monolinguals Normal version and shortened version of

Rispens & Baker (2012)

Boerma & Blom (2017) n=132 5;0-6;0 Dutch monolinguals, Dutch—Berber/Moroccan/ Quasi-universal LITMUS (Chiat, 2015)
Turkish bilinguals

Hodges et al. (2017) n=>52 2;1-2;11 English monolinguals “TENR” (Stokes & Klee, 2009) and “MITT”

(Hodges et al., 2017)

Kazemi & Saeednia (2017) n=>51 3;7-5;3 Persian monolinguals Afshar et al. (2013)

Marini et al. (2017) n =293 2;2-2;11 Italian monolinguals “BVL” (Marini et al., 2015)

Tuller et al. (2018) n =227 5;6-8;11 French and German monolinguals, French/German— French and German LITMUS
Arabian/Portuguese/Turkish bilinguals

Dos Santos & Ferré (2018) n==67 5;2-8;5 French monolinguals, French/Arabian/English bilinguals ~ French LITMUS

Li'el et al. (2019) n =61 5;0-6;0 bilinguals English—other languages “CTOPP” (Wagner et al., 1999)

McDonald & Oetting (2019) n =106 4;11-6;2 English monolinguals Dollaghan & Campbell (1998)

Pham & Ebert (2020) n =104 5;2-6;2 Vietnamese monolinguals Pham et al. (2018)

Bonifacci et al. (2020) n=>55 6;4-7;4 bilinguals ltalian—other languages “PVN 5-11” (Bisiacchi et al., 2005)

Note. N = 486, listed by order of publication date. DLD = developmental language disorders; LT = late talkers; TD = typic development.
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Figure 2. Forest plot. N =35.

——Weismer et al. (2000)
——Rodekohr & Haynes (2001) White population
~——Rodekohr & Haynes (2001) African population
——Conti-Ramsden (2003)
——Conti-Ramsden & Hesketh (2003)
~——Gray (2003) Time 1
——Gray (2003) Time 2
——Gray (2003) Time 3
——Gray (2004)
~——Horovov & Oetting (2004)
——Bortolini et al. (2006)
——Gray (2006) 3 years
——Gray (2006) 4 years
Gray (2006) 5 years
——Gray (2006) 6 years
——Oetting & Cleveland (2006)
——Oetting et al. (2008) White population
——Oetting et al. (2008) African American population
——Jones et al. (2010) Low lexicality nonwords
——Jones et al. (2010) High lexicality nonwords
——Deevy et al. (2010)
~——Gutiérrez -Clellen & Simon-Cereijido (2010) English task
——Gautiérrez -Clellen & Simon-Cereijido (2010) Spanish task
——Thordardottir et al. (2011)
——Petrucelli et al. (2012)
~——Kapalkovi et al. (2013)
——MecKean et al. (2013) High phonological probability
——Mckean et al. (2013) Low phonological probability

——Guiberson & Rodriguez (2013) 3 years

——Guiberson & Rodriguez (2013) 4 years
~——Guiberson & Rodriguez (2013) 5 years
——Dispaldro et al. (2013)
——Paradis et al. (2013)
——Stokes et al. (2013)
——Thordardottir & Brandeker (2013)
——Guiberson & Rodriguez (2015) Younger children
—Guiberson & Rodriguez (2015) Older children

B etal. (2015) Dutch task

etal. (2015)

——Boerma et al. (2015) Bilinguals/ Dutch task
——Boerma et al. (2015) Bilinguals/ Quasi-Universal task

Quasi-Universal task

——Ferré & Dos Santos (2015) Monolinguals/language dependant

——Ferré & Dos Santos (2015) Monolinguals/language independant

——Ferré & Dos Santos (2015) Bilinguals/language dependant
——Ferré & Dos Santos (2015) Bilinguals/language independant
——Armon-Lotem & Meir (2016) Monolinguals/ russian task
—— Armon-Lotem & Meir (2016) Monolinguals/ hebrew task
~—— Armon-Lotem & Meir (2016) Bilinguals/ russian task
—— Armon-Lotem & Meir (2016) Bilinguals / hebrew task
——Le Clercq et al. (2017) Normal version
——Le Clercq et al. (2017) Short version

& Blom (2017)
——Boerma & Blom (2017) Bilinguals
——Kazemi & Sacednia (2017)
——dos Santos & Ferré (2018) Monolinguals
~—dos Santos & Ferré (2018) Bilinguals
——Li‘el et al. (2019)
——McDonald & Oetting (2019) Southern White English
——McDonald & Oetting (2019) African American English
——Bonifacei et al. (2020)
——Pham & Ebert (2020)
——Radom effects model

_—
R

—_—

———————————
e e

studies). However, as can be concluded from the results in
Table 3, the three moderators do not significantly influence
effect size as assumed, neither do their interactions. Thus, al-
though there may be small trends with respect to language sta-
tus and the language specificity of the stimuli in the subgroup

analysis, these should be interpreted with caution as they are
not statistically confirmed, which may of course be due to
the small and unequal sample size of the studies.

It may seem surprising at first that age does not have
a significant impact, but it is worth noting that, here, we do
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Table 2. Mean effect size and subgroups analysis.

Task/group Hedges’s g Standard error Variance Lower limit Upper limit Z value p value

Language-specific 1.52 0.09 0.01 1.33 1.71 15.51 p < .001**
Quasi-universal 1.73 0.18 0.03 1.36 2.10 9.15 p < .001**
Bilinguals 1.36 0.10 0.01 1.16 1.57 12.95 p < .001**
Monolinguals 1.61 0.11 0.01 1.37 1.84 13.64 p < .001*
Overall 1.57 0.08 0.00 1.40 1.73 18.19 p <.001**

Note. Some studies were counted multiple times because they detailed their results according to several tasks or groups of children (e.g., age,
language status). See details in Supplemental Material S1. For language specificity of the task, N = 59 (language-specific task, n = 53; quasi-
universal task, n = 6). One study (looking at two groups of children, monolingual and bilingual) could not be clearly identified as having used a
language-specific or quasi-universal task, that is, Dos Santos and Ferré (2018), those who used tasks that included language-dependent and

language-independent items. For linguistic status of the children, N = 61 (bilingual children, n = 13, monolingual children, n = 48).

*hk

D < .001.

not examine the influence of age on the children’s scores per
se, but on performance differences between children with
DLD and TD of the same age. Furthermore, the NWRT
stimuli, often taken from test batteries, are generally chosen
to fit with the age range of the children studied, and many
tasks contain (sometimes age-specific) abortion criteria in
order to make them maximally discriminative for all ages.
Thus, the discriminative power of NWRT does not seem
to vary across the age range examined (2;00-8;11), and we
can therefore confirm that NWRT is a reliable indicator
of DLD across development in young children.

Finally, to test for publication bias, we created a
funnel plot (in the Supplemental Material S2). We noted
missing data mostly on the left side of the figure, indicating
that studies with small effect sizes or with nonsignificant
data are missing. The Egger’s regression was statistically

significant (¢ = 4.13, p < .001), indicating a publication bias.

We can think of several explanations for this fact: First,
NWRT is a well-established and robust clinical task used
in many test batteries that are designed to maximize the
effect of DLD; thus, studies not finding such an effect at
least in monolingual children would be very hard to publish.
Second, despite our efforts to contact authors in the field
and to participate in relevant conferences, we were not able
to find and include unpublished gray literature on the topic.

Table 3. Moderators analysis.

However, it should be noted that the main point of our re-
view was not to establish whether NWRT can be used to
distinguish TD and DLD children, which has been done be-
fore, but to compare how it fares for monolingual and bi-
lingual children as well as analyze the influence of other
factors.

Qualitative Analysis

In the following, we will qualitatively assess other
factors that may influence NWR scores, but that could not
be included in the meta-analysis because of lack of data.
These factors are mentioned by few studies, and often the
details (means and standard deviations) relating to them
do not appear in the articles. Again, we focus specifically
on the influence of these factors on the discriminative power
of the task, rather than scores per se.

Stimuli Characteristics

Referring to Table 1 (presented earlier), we note that
different tasks were used. Several studies used language-
specific tasks like Dolloghan and Campbell’s (1998) task
or the NWRT developed by Gathercole et al. (1994) and
Gathercole and Baddeley (1996). Some studies created their
own NWRT (e.g., Bortolini et al., 2006) or drew on other

Covariate Coefficient Standard error 95% Lower 95% Upper Z value p value
Intercept 1.94 0.50 0.95 2.93 3.85 p < .001**
Linguistic status 0.14 0.23 -0.31 0.61 0.62 p=.53
Task type 0.08 0.42 -0.75 0.92 0.21 p=.83
Linguistic Status x Task Type 0.44 0.59 -0.71 1.60 0.75 p=.45
Age -0.00 0.00 -0.02 0.00 -1.24 p=.21

Note. Some studies were counted multiple times because they detailed their results according to several tasks or groups of children (e.g., age,

language status). See details in Supplemental Material S1. For language specificity of the task, N = 59 (language-specific task, n = 53; quasi-
universal task, n = 6). One study (looking at two groups of children, monolingual and bilingual) could not be clearly identified as having used a
language-specific or quasi-universal task, that is, Dos Santos and Ferré (2018), those who used tasks that included language-dependent and
language-independent items. For linguistic status of the children, N = 61 (bilingual children, n = 13, monolingual children, n = 48). For age of
children, N = 61. Test of the model: Q = 3.95, df = 4, p = .41.

*p < 001.
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tasks previously designed or derived from test batteries

(for details, refer to Table 1). A few studies have also used
Chiat’s (2015) quasi-universal task and combinations of

language-dependent and language-independent items (e.g.,

Dos Santos & Ferre, 2018).

Different characteristics of the NWRT stimuli have
been shown to influence children’s scores. Turns out, 46
studies have focused on syllable structure (Dos Santos &
Ferré, 2018; Ferré & Dos Santos, 2015; Hodges et al., 2017;
Jones et al., 2010; Marini et al., 2017). This varies widely
among the different studies. Some studies used a single
syllabic structure (CV or CVC), while others combined
different syllabic structures within nonwords (e.g., CV +
CVC, CV + CCV). Dos Santos and Ferré (2018) found
that, in the presence of complex consonant groups, the per-
formance of DLD children decreases in both monolinguals
and bilinguals. Children with DLD have more difficulties
than children with TD when the structures are complex
(Jones et al., 2010). Dos Santos and Ferré also specified
that the complexity of items can be influenced by whether or
not they resemble the child’s language. Therefore, on the
basis of the LITMUS task, these authors create stimuli that
are dependent on and independent of the language spoken
by the child. The results show that with the exception of
monolingual children with DLD, none of the groups had
a significant difference between the two types of stimuli of
the test. Other authors such as Hodges et al. (2017) have
focused on the acquisition of phonemes in relation to syllabic
structure. They found that the effect of complexity appears
only when the initial consonants are those acquired early and
not late. This is valid for children with DLD and with TD,
even if for the latter the effect is less pronounced.

Nonword length is another factor that is often con-
sidered important. In the studies reviewed here, it varies
between one and five syllables. Some authors have chosen
not to go beyond four syllables, given the age of the children
in their sample (e.g., Jones et al., 2010). Of the 46 studies in
our literature review, 18 found an effect of the length of
nonword (Boerma et al., 2015; Bortolini et al., 2006; Chiat
& Roy, 2007; Dispaldro et al., 2013; Guiberson & Rodriguez,
2013; Guiberson & Rodriguez, 2015; Horohov & Oetting,
2004; Jones et al., 2010; Marini et al., 2017; McDonald &
Oetting, 2019; McKean et al., 2013; Oetting & Cleveland,
2006; Petruccelli et al., 2012; Rodekohr & Hayne, 2001;
Thal et al., 2005; Thordardottir & Brandeker, 2013; Topbas
et al., 2014; Weismer et al., 2000). In general, both children
with TD and children with DLD have more difficulty with
NWRT as stimulus length increases (Bortolini et al., 2006;
Chiat & Roy, 2007; Dispaldro et al., 2013; Guiberson &
Rodriguez, 2013; Horohov & Oetting, 2004; Jones et al.,
2010; Marini et al., 2017; Oetting & Cleveland, 2006;
Petruccelli et al., 2012; Rodekohr & Haynes, 2001; Thal
et al., 2005; Topbas et al., 2014). Boerma et al. (2015) noted
that monolingual and bilingual children with DLD per-
form less well than those with TD on all syllable lengths.
Some authors (Dispaldro et al., 2013; McKean et al., 2013;
Petruccelli et al., 2012) claimed that there is a significant
difference between children with DLD and TD only when

the length of nonwords increases, reflecting the limited short-
term verbal memory capacity of children with DLD. One
study found that children with DLD were significantly less
accurate than children with TD on nonwords with two and
three syllables of simple structures (Jones et al., 2010). The
study by Petruccelli et al. (2012) identified that late-talking
children’s scores of fall between the scores of children with
TD and children with DLD. Children with DLD and late-
talking children have more difficulties than children with TD,
especially on three- and four-syllable nonwords (Weismer
et al., 2000). Finally, some authors claim that, for preschool
children, it is not be relevant to use four- and five-syllable
nonwords in the NWRT because of floor effects (Guiberson
& Rodriguez, 2015).

Furthermore, five of the 46 studies examined possible
effects of the wordlikeness of the nonwords used (Chiat &
Roy, 2007; Gray, 2003; Hodges et al., 2017; Jones et al.,
2010; McKean et al., 2013). McKean et al. (2013) found a
wordlikeness effect for children with TD and with DLD.
Jones et al. (2010) confirmed these results, although the effect
is much stronger for children with DLD than for children
with TD. Hodges et al. (2017) observed this, but with late-
talking children instead of children with DLD. Gray (2003)
reflected that the wordlikeness effect may signal a greater in-
fluence of prior language knowledge. Finally, lexical status
seems to influence performance as well, as shown by Chiat
and Roy (2007) in their study comparing repetition of words
and nonwords. Chiat and Roy (2007) also looked at prosody.
They noted that accented syllables are almost never omitted.
Children with DLD omitted accented syllables only in long
nonwords (bisyllables and trisyllables). However, children with
DLD omit nonaccented syllables that follow accented syllables
more easily, but this is not the case for children with TD.

Scoring Method

Different scoring methods were used, depending on
the tasks and on authors’ preferences (e.g., Gray, 2003, 2006).
Two main scoring methods were identified in the review
studies. First, a relatively straightforward count of percent-
age of items correct (PIC) was used by 21 studies (Archibald
& Joanisse, 2009; Armon-Lotem & Meir, 2016; Boerma &
Blom, 2017; Bonifacci et al., 2020; Chiat & Roy, 2007,
Conti-Ramsden, 2003; Conti-Ramsden & Hesketh, 2003;
De Almeida et al., 2016; De Almeida et al., 2017; Gray,
2003; Gray, 2006; Guiberson & Rodriguez, 2015; Horohov
& Oetting, 2004; Jones et al., 2010; Li’el et al., 2019; Marini
et al., 2017; Paradis et al., 2013; Petruccelli et al., 2012; Thal
et al., 2005; Tuller et al., 2013, 2018).

Second, 12 studies in the review count the percentage
of phonemes correct (PPC; Deevy et al., 2010; Gray, 2004;
Gutiérrez-Clellen & Simon-Cereijido, 2010; Hodges et al.,
2017; McDonald & Oetting, 2019; Oetting & Cleveland,
2006; Oetting et al., 2008; Rodekohr & Haynes, 2001;
Thordardottir & Brandeker, 2013; Thordardottir et al.,
2011; Washington & Craig, 2004; Weismer et al., 2000).
The precise way in which the PPC is calculated can influence
the method’s discriminating performance. For example,
Deevy et al. (2010) compared two PPC methods (e.g., by
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treating phonemes out of inventory either as errors or as
unscorable) and observed differences in their percentages
of sensitivity and specificity.

Eight out of 46 studies combined different scoring
methods: For example, Topbas et al. (2014) combined PIC
and PPC and added the percentage of vowels correct.
McKean et al. (2013) calculated the number of incorrect
phonemes in each nonword, and Dos Santos and Ferré
(2018) also looked at the number of errors present in each
item. These three studies then linked this score to the PIC or
PPC. A final study conducted in Cantonese (Stokes et al.,
2006) attempted to assign a point for each correct nucleus
and consonant. This shows that, depending on the lan-
guage, in this case Cantonese, the scoring method can dif-
fer for linguistic reasons. Bortolini et al. (2006) combined
the PIC and the number of errors per segment. Finally,
Kapalkova et al. (2013) and Pham and Ebert (2020) com-
bined several measures (e.g., between three and five depend-
ing on the study). They observed that all the measures used
made it possible to dissociate children with DLD from those
with TD. A few studies (Boerma et al., 2015; Deevy et al.,
2010; Dispaldro et al., 2013; Guiberson & Rodriguez, 2013;
Le Clercq et al., 2017; Pham & Ebert, 2020) used several
scoring methods (including PIC and PPC) to compare them.
The authors found that both methods discriminated between
children with TD and DLD. However, the PIC had better
sensitivity (e.g., 97% in Boerma et al., 2015; 71% in Guiberson
& Rodriguez, 2013; and 100% in Dispaldro et al., 2013) in
contrast to the PPC (63%, 48%, and 94%, respectively).
Furthermore, Boerma et al. (2015) found that PIC was
more accurate for monolingual children (in the quasi-universal
NWRT), whereas no difference was found between PPC and
PIC for bilingual children. Le Clercq et al. (2017) observed
similar results for the effectiveness of PIC and PPC. Finally,
PIC scoring is faster and therefore seems interesting for the
clinic (Dispaldro et al., 2013; Pham & Ebert, 2020).

Error Analysis

As noted above, beyond a generally lower perfor-
mance on NWRT, children with DLD may also make
different errors than children with TD. Kapalkova et al.
(2013) found more phonological errors in Slovak children
with DLD, including some atypical errors such as nasal
and alveolar assimilations. In a study in which children
were considered at risk for DLD (children were referred
to speech language therapy because they were suspected
of having a DLD), older at-risk children scored similarly
to younger children with TD, omitting syllables more
often than children with TD of their age (Chiat & Roy,
2007). However, only few studies make use of a com-
plete error analysis, which is very time consuming, and
none of them analyzed its potential to increase overall
diagnostic accuracy.

Sociocultural Characteristics

Two studies (Chiat & Roy, 2007; Washington &
Craig, 2004) found no effect of gender and socioeconomic
status on children’s performance in the NWRT. Study by

Boerma et al. (2015) also found no effect of socioeconomic
status on NWRT scores. In addition, Chiat and Roy
(2007) found that there was no effect of day care type and
languages spoken at home on scores.

Discriminative Value of the NWRT

Going beyond group differences, we will now turn
to a clinically highly relevant parameter, the discrimina-
tive power of the NWRT to detect DLD in individuals
among monolingual and bilingual children. We note that
33 out of 46 studies, summed up in the Supplemental
Material S3, report the sensitivity and specificity of the
NWRT. We note large methodological differences in
the pathology thresholds adopted (sometimes expressed
as scores, percentile, standard deviation) and, in the tasks,
scoring methods and inclusion criteria of DLD used. The
discriminative value of the NWRT also varies largely, with
sensitivity ranging from 40% to 100% and specificity from
48% to 100%. We note that the majority of studies consider
NWRT to be accurate since they have sensitivity and speci-
ficity percentages between 80% and 100% (e.g., Plante &
Vance, 1994). However, 14 studies obtained at least one
result considered to be diagnostically inaccurate. Seven
of these studies involved a monolingual population. We
note that some authors (e.g., Conti-Ramsden, 2003) have
attempted to vary the threshold score (based on receiver
operating characteristic curves; Dunn, 2014) to be reached
but the percentages did not improve. It should be noted
that the study by Thal et al. (2005) carried out on a mono-
lingual population obtained a low sensitivity percentage
(40%) for the NWRT alone, but this result improves signifi-
cantly when the NWRT is combined with other tools. This
point will be discussed more fully in later sections. Among
the seven studies reporting poor discriminant results in a
bilingual population, the majority used language-specific
tasks (e.g., Dos Santos & Ferré, 2018; Gutiérrez-Clellen
& Simon-Cereijido, 2010), sometimes influencing the sub-
ject’s ability to repeat according to their experience in the
language of the task (Boerma et al., 2015; Kohnert et al.,
2006). The quasi-universal LITMUS task (Chiat, 2015)
seems promising because it provides results that are still
considered accurate in bilinguals. With this bilingual popula-
tion, the deviation thresholds sometimes have to be modified
in order to find the optimal discriminating values for chil-
dren with and without DLD (e.g., Thordardottir, 2015). In-
deed, Armon-Lotem and Meir (2016) also noted that,
depending on the language of the tasks used, sensitivity
and specificity scores can sometimes improve (e.g., the
case for Hebrew but not for Russian). Finally, three studies
(Deevy et al., 2010; Guiberson & Rodriguez, 2013; Pham &
Ebert, 2020) noted differences in sensitivity and specificity
depending on the scoring method. It is therefore not possi-
ble to conclude whether it is better to use an NWRT in the
language of the society and/or family. Indeed, the skills of
the bilingual child differ according to the time and tasks
proposed (Gutiérrez-Clellen & Simon-Cereijido, 2010).
Moreover, the latter can sometimes be designed with
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various methodological properties (Dos Santos & Ferré,
2018). In order to obtain the best diagnostic accuracy, it
therefore seems appropriate to carry out NWRTs in both
of the child’s languages or to use a quasi-universal task
(Tuller et al., 2018).

NWRT and Other Assessment Tools

Correlations Between NWRT and Other Measures

Some authors reported correlations between NWRT
scores and other verbal and nonverbal measures (summary
presented in the Supplemental Material S4). For example,
some studies observed a significant correlation between
NWRT scores and vocabulary measures in English, Spanish,
Italian, and French (e.g., Thordardottir & Brandeker,
2013). However, two further studies, Stokes et al. (2006)
and Thordardottir et al. (2011), found no correlation be-
tween vocabulary measures and NWRT scores, neither
for children with TD nor with DLD who speak Canton-
ese and French. Thordardottir and Brandeker (2013) and
De Almeida et al. (2017) also found significant correla-
tions between NWRT scores and other measures from
standardized French and English language tests tapping
into morphosyntax (sentence repetition) and phonology
(word repetition). In addition to the aforementioned cor-
relation with vocabulary, Horohov and Oetting (2004)
reported significant correlations between NWRT scores
and standardized measures of English syntax (syntax
comprehension). Finally, Paradis et al. (2013) observed
correlations between NWRT and tasks testing inflectional
morphology in English for the group of children with TD.
These authors, however, observed no correlation between
these standardized test measures and NWRT scores for the
group of children with DLD.

A number of studies put NWRT in relation with
other tasks requiring repetition. Dispaldro et al. (2013)
noted a correlation between the ability to repeat nonwords
and the ability to repeat words in Italian. De Almeida
et al. (2016, 2017) and Thordardottir and Brandeker
(2013) observed correlations between children’s scores
on NWRT and a sentence repetition task in bilinguals
with TD and DLD in French, Portuguese, and English.
Conversely, the study by Stokes et al. (2006), focusing
on Cantonese, found no correlation between NWRT
and sentence repetition. Petruccelli et al. (2012), on the
other hand, found no significant correlation between
NWRT scores and scores on number and word recall
in English. Gray (2003) noted correlations between the
NWRT task and a number repetition task (assessed at
different points in time) and other standardized language
assessments in English. Other research has investigated
links between NWRT and nonverbal tasks, with conflict-
ing results. Oetting et al. (2006, 2008) noted a correlation
between NWRT scores and a nonverbal reasoning test,
whereas Boerma et al. (2015) found no correlation between
nonverbal IQ and NWRT.

Several authors are also interested in possible corre-
lations with parental observations. Tuller et al. (2018) found

that high NWRT scores were most strongly correlated with
positive early language development, as established through
analysis of a parental questionnaire. Similarly, De Almeida
et al. (2016, 2017) noted a correlation between NWRT and a
language impairment risk index calculated through a pa-
rental questionnaire.

To sum up, NWRT seems to be generally correlated
to other assessment measures, in particular those concern-
ing oral language, such as vocabulary, morphosyntax, and
early developmental indexes. However, the data are hetero-
geneous and, to date, no firm generalizations can be made
regarding the link between NWRT and other verbal and
nonverbal measures.

Combining NWRT With Other Measures

Nine out of 46 studies have addressed the value of
combining NWRT with other empirical tools to increase
diagnostic accuracy for DLD (see in the Supplemental
Material S5). For example, NWRT can be combined with
a sentence repetition task (Armon-Lotem & Meir, 2016), a
comprehension test (Oetting & Cleveland, 2006), or a recep-
tive vocabulary test (Thordardottir et al., 2011"). Boerma
and Blom (2017) also obtained an increase in discriminant
value by associating the NWRT with a narrative task, but
only in the group of bilingual children. Bortolini et al. (2006),
in their study of Italian, found that sensitivity and specific-
ity improve when NWRT is combined with morphosyntac-
tic tasks, such as third-person plural inflection and a clitic
object task. Four studies (Boerma & Blom, 2017; Bonifacci
et al., 2020; Li’el et al., 2019; Paradis et al., 2013) showed
that the combination of NWRT with a parental question-
naire reporting early language milestones and parental con-
cern can improve the accuracy of diagnosis in different
groups of children (monolinguals—bilinguals/children with
TD or DLD). Thus, combining NWRT with other tasks
can be an effective means to increase diagnostic accuracy,
especially in situations where the discriminative value NWRT
is not sufficient on its own.

General Discussion and Conclusions

The aim of this work was to report and synthesize re-
cent results on the use of NWRT in monolingual and bilin-
gual SLT assessments. The various studies show that, in
general, children with DLD (or at risk of developing DLD)
score significantly lower than children with TD, which can
be related, among other things, to impairment of their short-
term verbal memory. Beyond these memory deficits, children
with DLD often have poorer phonological abilities and have
more difficulty developing fine and accurate phonological
representations (McKean et al., 2013). We also note that
children with DLD are less accurate in repetition and make
more errors (Jones et al., 2010). The phonological errors of

!The study by Thordardottir et al. (2011) is included in Supplemental
Material S5, but the new sensitivity and specificity scores with combined
tasks are not described in the reference article.

3588 Journal of Speech, Language, and Hearing Research ¢ Vol. 64 « 3578-3593 ¢ September 2021

Downloaded from: https://pubs.asha.org Universite De Neuchatel on 05/26/2023, Terms of Use: https://pubs.asha.org/pubs/rights_and_permissions


https://doi.org/10.23641/asha.15152370
https://doi.org/10.23641/asha.15152370
https://doi.org/10.23641/asha.15152370

these children are sometimes atypical, such as nasal and
alveolar assimilations (Kapalkova et al., 2013). However,
given the number of NWR tasks used in the studies and
the associated methodological differences, it is difficult
to determine what exactly each type of NWRT measures
(verbal short-term memory vs. phonological accuracy).
We note that children with clearly diagnosed DLD show
much more difficulties with all NWRT types than their
peers without DLD. The large effect size found in our meta-
analysis confirms that the NWRT appears to be a robust
and recommendable tool for detecting DLD in monolin-
gual and bilingual children.

In order to explore why our meta-analysis data were
heterogeneous, we examined the influence of three factors
known to influence NWRT performance, linguistic status,
language specificity of the stimuli, and age. Indeed, sub-
groups analysis showed that effect sizes appear to vary
according to the linguistic status of the children (with
larger effects for monolinguals) and the language speci-
ficity of the task (with larger effects for quasi-universal
tasks). However, these factors were not significant mod-
erators in a metaregression, which may be due to the small
and unequal number of studies included. In addition, with
respect to age, discriminative power does not seem to vary
by age in children up to age 8;11, who represent the main
target group for DLD assessment. However, it is possible that
an inclusion of older children (for instance, in the context of
reading difficulties) would yield an influence of the age factor.

Other child-internal factors were analyzed qualitatively
such as sociocultural, socioeconomic, gender, and day care
attendance, and they do not appear to have an impact on
children’s scores (e.g., Chiat & Roy, 2007). It appears then
that the NWRT is relatively transparent to the child’s char-
acteristics and could be used with a relatively heterogeneous
population.

We also had to address several well-known factors
relating to stimuli and task characteristics qualitatively,
due to the limited number of studies that report this type
of details. We noted that an effect of syllabic length of
the nonword items has been demonstrated many times, in
particular on the performance of children with DLD (e.g.,
Boerma et al., 2015; Thordardottir & Brandeker, 2013). Al-
though analyzed systematically in fewer studies, an effect of
syllabic complexity has also been shown (e.g., Dos Santos
& Ferreé, 2018). Wordlikeness and prosody have been stud-
ied infrequently and can also be important (e.g., Chiat &
Roy, 2007). We were also able to highlight differences in
the scoring method. The two most commonly used methods
are PIC (counting correct items) and PPC (counting correct
phonemes). Conveniently, it appears that PIC is faster, eas-
ier to use, and more discriminating (Le Clercq et al.,
2017). We can therefore think that these factors, which
are more complex to analyze quantitatively, could consti-
tute other interesting moderators to deal with. In particu-
lar, Estes et al., (2007) had shown that the length of
stimuli was an important moderator of effect size.

Despite significant methodological differences
(e.g., type of task and stimuli, age of children, analysis),

we noted that they unanimously mention the NWRT’s high
discriminative power for detection of DLD in monolingual
and bilingual children. Most studies reported acceptable
sensitivity and specificity (over 80% following Plante &
Vance, 1994). The studies that obtained poor discrimina-
tive accuracy mainly concern language-specific tasks, where
the scores obtained by children may depend on their lan-
guage experience in the language of the task (Boerma et al.,
2015; Kohnert et al., 2006). One solution for this issue may
be the use of a quasi-universal task, like the one devised by
Chiat (2015), which still allows for good discrimination.
However, we noted that some of the poor discriminative
accuracy scores also come from studies in a monolingual
population (e.g., Conti-Ramsden, 2003). We can therefore
hypothesize that methodological choices regarding the de-
sign of certain tasks can also contribute to low accuracy
percentages.

Finally, it also appears that performance in NWRT
is frequently correlated with that on other tasks and that it
could be combined with other tools to increase diagnostic
accuracy. Several studies associated NWRT with other
tasks such as sentence repetition, expressive and receptive
lexical tasks, narrative tasks, or a parental questionnaire,
which all increased diagnostic accuracy to a certain extent.
In absence of a clearly superior combination, clinician may
be able to choose associated tasks depending on the child’s
profile of difficulty, the family’s request, and what is avail-
able in a specific language. It should also be kept in mind
that the NWRT highlights phonological and short-term
verbal memory difficulties in children with DLD (Ferré &
Dos Santos, 2015; Gray, 2004, Li’el et al., 2019). However,
some children with DLD may not have phonological diffi-
culties, making the complementary use of other tools in as-
sessment sessions essential (Kapalkova et al., 2013). This
recommendation fits well with the long-standing clinical
tradition to combine different diagnostic sources in order
to establish with relative certainty the actual presence of
DLD in a child (Bishop & McDonald, 2009), whether mono-
lingual or bilingual. Moreover, combining tasks focused on
the evaluation of procedural skills, as the NWRT, with tests
assessing the child’s declarative knowledge (e.g., lexical,
grammatical, narrative skills), is also important for guiding
intervention.

To conclude, we note that the NWRT is a tool that
has been found to be effective in the studies reviewed and
thus deserves a fixed place in language assessments of
monolingual and bilingual children. Of course, as already
mentioned, the type of task and stimuli need to be carefully
chosen to fit the age and linguistic profile of the child, and
NWRT should be complemented with other tools in order
to obtain the most complete language profile possible and
to corroborate any diagnostic indications from NWRT by
different sources.
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