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Abstract

Previous research has been inconsistent in approaching the
exclusion criterion of nonverbal 1Q when investigating
developmental language disorder (DLD) in monolingual and
multilingual children. The present study investigates the
influence of the controversial low nonverbal 1Q range (between
one and two standard deviations (SD) below the mean) on
lexical and morpho-syntactical abilities. 91 multilingual
children, aged 4-8;11, were tested on Crosslinguistic Lexical
Task and Sentence Repetition Task in Germany. Data were
analyzed using generalized linear mixed models, considering
the factors nonverbal 1Q, DLD status, age, gender, and length
of exposure (LoE) to German. Results show that children with
typical language development (TLD) outperformed those with
DLD on the LITMUS tests, independent of their nonverbal 1Q,
supporting the validity of these tools. Language status
(TLD/DLD) and LoE had the strongest impact on test
performance, exceeding the effect of nonverbal 1Q. Regardless
of language status, nonverbal 1Q affected only receptive
vocabulary but not productive vocabulary or morpho-syntax.
However, when applying the one SD threshold, its influence
shifted from receptive vocabulary to morpho-syntactic
abilities. No significant differences were found between
average and low nonverbal 1Q groups across most tests within
the TLD and DLD groups.
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multilingualism; vocabulary; grammar; morpho-syntax

Background

There are inconsistencies in the research on the role of 1Q in
developmental language disorders (DLD) and in particular on
the use of nonverbal 1Q as an exclusion criterion in the
diagnostic process of DLD. Compared to work on
monolingual children in this field, bilingual children are even
more underinvestigated with respect to 1Q and its role in the
diagnostic procedure of DLD. The present study aims to find
out whether nonverbal 1Q has an influence on performance in
language tests in multilingual children with and without
DLD.

Definition of DLD and the Role of (Non)verbal 1Q

For many years, research and clinical practice on children's
language development and its disorders have been based on
the definition of Specific Language Impairment (SLI) by
Stark & Tallal (1981). Besides language-specific inclusion
criteria they set exclusion criteria for underlying

Anna-Lena Scherger
Department of Rehabilitation Sciences, TU Dortmund
University, Germany

neurological, emotional or sensory-related disorders. These
also cover a diagnosis of an intellectual disability (at that time
still called mental retardation), which is determined when a
child scores two standard deviations (SD) below the
normative mean on an overall 1Q test (1Q < 70). If there was
no underlying overall 1Q score, they also defined an
exclusion criterion for only the nonverbal 1Q: one SD below
the mean, i.e., < 85. This decision was based on the
assumption that these children would score even lower in the
verbal domain, so that an overall 1Q < 70 was expected.
Accordingly, no child with a nonverbal 1Q < 85 was
considered to have SLI.

In the following years, adaptations of the criteria were
discussed controversially, especially with respect to the
exclusion of nonverbal 1Q as a criterion (DeThorne &
Watkins, 2006; Plante, 1998; Rice, 2016; Thordadottir,
2015). Nevertheless, researchers investigating language
development still consider 1Q as a possible influencing
variable and see the exclusion criterion as an important
instrument to minimize the impact of cognitive factors on
language performance (Thordadottir, 2015).

As part of the CATALISE consensus study on
terminology, experts from the field of language acquisition
agreed on a new definition of ‘problems with language
development’ for English-speaking countries (Bishop et al.,
2017). The term SLI has been replaced by the more
comprehensive term DLD. According to that, DLD is
diagnosed when language is affected but not associated with
a known biomedical aetiology (e.g., Down syndrome or
intellectual disability: 1Q < 70). The new definition also
determined that DLD does not require a discrepancy between
verbal and nonverbal abilities. This means that children with
low nonverbal abilities who do not meet criteria for
intellectual disability (Harris, 2013) can be included as cases
of DLD (Bishop et al., 2017). Recent studies show that
language problems are often associated with lower 1Q scores.
However, they suggest that many children with DLD may
have a nonverbal 1Q in the borderline range of one SD below
the mean (about 89.7, Gallinat & Spaulding, 2014; see also
Park et al., 2020).

For German-speaking countries, there is no agreement to
date as to whether an 1Q between 70 and 85 should be
included in DLD terminus in the first place or whether it is a
contributory condition for DLD as other biomedical
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aetiologies (DLD associated with X, Luke et al., 2023).
Furthermore, the role of cognitive abilities in the definition
of DLD in the ICD-11 allows also for some interpretation:
“Developmental speech or language disorders [...] are
outside the limits of normal variation expected for age and
level of intellectual functioning” (WHO, 2022), whereby the
latter is not concretized by a specific diagnostic marker.

Regarding language performance and 1Q in monolingual
children, literature reports mixed results: In line with
expectations, vocabulary is correlated to verbal 1Q (Carvajal
et al., 1993; Smith et al., 2005). However, also weaker
nonverbal cognitive levels seem to be associated with lower
verbal skills (Lervag et al., 2019; Saar et al., 2022). On the
other hand, Rice et al. (2004) and DeThorne & Watkins
(2006) found no significant associations between
semantic/morpho-syntactic abilities and nonverbal 1Q as well
as Bruinsma et al. (2022) found no correlation between
nonverbal 1Q and vocabulary growth which could be
interpreted as processing and memorizing new words.
Another more recent study by Rice et al. (2020) could show
that children with DLD and a nonverbal 1Q > 85 do not
outperform children with DLD and 1Q < 85 on vocabulary
and grammar tests, which indicates that a low nonverbal 1Q
(< 85) is neither necessary nor sufficient for DLD.

Multilingualism, DLD and Nonverbal 1Q

Multilingualism as an additional influence on language
development renders the diagnostic process of DLD even
more complex. Multilingual children can have difficulties or
show cross-linguistic influences in one or both languages,
that are associated with their multilingualism. However, that
does not necessarily mean they have DLD (Chilla et al.,
2022). To meet these diagnostic challenges, so-called
LITMUS tools have been developed (‘Language Impairment
Testing in Multilingual Settings’) during and following
COST Action 1S0804 (Armon-Lotem et al., 2015). They have
been proven to be meaningful tools for identifying DLD in
multilingual children (Hamann & Ibrahim, 2017; Simonsen
& Haman, 2017). Two of them are chosen for this study for
investigating grammar and vocabulary: the Crosslinguistic
Lexical Task (CLT) and Sentence Repetition tasks (SRT).
CLT evaluates vocabulary skills in the modalities of
comprehension and production (Haman et al., 2015), while
SRT examines morpho-syntactic knowledge (Armon-Lotem
& Marinis, 2015; Meir et al., 2015).

Up to date, the role of nonverbal 1Q in the diagnosis of
DLD in multilingual children is unclear because research
concerning these LITMUS tools often focused on
multilingualism-specific characteristics rather than cognitive
influences. A literature review revealed 14 studies on
LITMUS-CLT and LITMUS-SRT (2017 - 2024) that
differentiated children with typical language development
(TLD) from DLD children. As table 1 shows, research on
LITMUS CLT and SRT has used changing exclusion criteria
with regard to nonverbal 1Q.

Table 1: Overview of exclusion criteria in CLT and SRT

studies

No. Exclusion Studies

3 1IQ <85 Abed Ibrahim & Hamann
(2024); Armon-Lotem &
Meir (2016); Meir et al.
(2016)
3 1IQ<80 Hamann & Abed lbrahim
(2017); Tuller et al. (2018);
Zebib et al. (2020)
1 IQ<75 Saliby et al. (2017)
1 1IQ<70 Hamdani et al. (2024)
2 Developmental/ Gagarina et al. (2019);
health issues or Yilmaz Ciftci & Tunger
cognitive deficits  (2024)

4 No description of
1Q-related
exclusion criteria

Antonijevic-Elliott et al.
(2020); Chondrogianni et al.
(2018); San (2023)

The named studies included different 1Q measures (e.g.,
Wechsler’s 1Q scale or different versions of Raven’s
Coloured Progressive Matrices (CPM) which further hamper
the comparison with regard to investigated cognitive domains
and tasks.

Previous research on multilingualism and cognitive
influences on vocabulary or grammar has mainly been
limited to studies on phonological working memory (Abed
Ibrahim & Hamann, 2024; Weismer et al., 2017, Wimmer &
Scherger, 2022), attention (Boerma et al., 2017), processing
speed (Eber, 2021; Park et al., 2020) and executive functions
(Bialystok et al., 2008; Boerma & Blom, 2020; Everaert et
al., 2023; Giguere et al., 2022; Martin Vega, 2024; Yurtsever
et al., 2023). Even though many studies use IQ as an
exclusion criterion for their participants, nonverbal 1Q in the
absence of a biomedical condition has not yet been
investigated as an influencing factor on language
development disorders in multilingual children.

Nonverbal 1Q in Normative Samples

DLD is diagnosed when a child scores 1.5 SD below the
mean in standardized language assessment (Bishop et al.,
2017; Like et al., 2023). Language diagnostic tools therefore
require a normative sample. It occurs that in existing
diagnostic tests the samples differ largely with respect to the
exclusion criteria. Loveall et al. (2022) analyzed 57 norm-
referenced English language assessments for mono- and
bilinguals and found out that 52 of them included individuals
with a variety of disabilities and neurodevelopmental
disorders to their normative samples. But ‘disability type’
was poorly defined and overall, no precise statements were
made about nonverbal 1Q.

The Bilingual English-Spanish Assessment, BESA (Pefia
et al., 2018) is an example for a diagnostic tool for
multilingual children. Pefia et al. (2018) do not report any
exclusion criteria. As far as Germany is concerned, there are
two assessment tools that take multilingual children into
account in their evaluation; LiSe-DaZ (Schulz et al., 2011)
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and PDSS (Kauschke et al., 2023). In the description of their
normative samples, there are either no indications (Schulz et
al., 2011) or the indication that cognitive impairments were
excluded in advance by means of a parental questionnaire
(Kauschke et al., 2022).

The relationship between DLD, multilingualism and 1Q has
not yet been sufficiently investigated. The question arises as
to whether the exclusion criteria of a nonverbal 1Q < 85
should apply to DLD in multilingual children, as in previous
SLI studies.

The Present Study

The current study aims at investigating whether nonverbal 1Q
has an influence on lexical and grammatical abilities for
multilingual children with TLD and DLD. For this purpose,
we want to examine whether 1Q (operationalized as either
low nonverbal 1Q 70-85 [L-1Q] or average 1Q > 85 [A-1Q]
has an effect on performance in grammar (LITMUS-SRT)
and vocabulary (LITMUS-CLT) tests in multilingual
children with TLD and DLD. Therefore, we differentiate four
groups of children based on their language development and
nonverbal 1Q: TLD with A-1Q; TLD with L-1Q; DLD with
A-1Q and DLD with L-1Q. A further aim is to see whether
children with DLD underperform children with TLD on the
LITMUS tools, when children with a nonverbal 1Q 70 - 85
are explicitly included in the sample, as this has not been
uniformly implemented in LITMUS research to date (see
table 1).
The following research questions are of interest:
. How does nonverbal 1Q influence CLT and
SRT accuracy in general performance?

Il. TLD: Do children with A-1Q differ from those
with L-1Q in CLT and SRT accuracy?

I1l. DLD: Do children with A-1Q differ from those
with L-1Q in CLT and SRT accuracy?

IV. Do children with DLD underperform children
with TLD in CLT and SRT?

In line with previous research (Bishop et al., 2017;
DeThorne & Watkins, 2006; Gallinat & Spaulding, 2014;
Park et al., 2020; Rice et al., 2020), a nonverbal 1Q in the
range between 70 and 85 should have no effect on language
performance. Therefore, we would predict for research
questions I, 1l and I11:

Hypothesis A: 1Q has no effect on children’s performance
in lexical-semantic and morpho-syntactic domains.
Therefore, children with TLD and A-1Q and children with
TLD and L-1Q perform equally high. Concerning DLD,
children with A-1Q and those with L-1Q perform equally low.

Hypothesis B: With respect to research question IV, we
expect all children with DLD to underperform TLD children.

Methods

Participants

This paper is part of a large-scale research project in
Germany in which standard values for LITMUS tools for
multilingual children are to be determined (Gagarina etal., in
prep.) Ethical approval was granted by the ethics committee
of the DGfS (German Linguistics Society). Although more
children have been recruited in the project so far, only those
children were included for whom complete background
information, 1Q test results and data from CLT and SRT were
available. The current sample consists of 91 participants,
after four children were excluded due to potential intellectual
disabilities, as indicated by a honverbal 1Q more than two SD
below the mean (1Q > 70). All participants were recruited in
four major urban areas in Germany. The sample includes
children from diverse linguistic backgrounds, with 27
different first languages spoken in addition to German. Table
2 provides an overview of the sample’s demographic
information, including age, length of exposure to German
(LoE), the age of onset (A0O) i.e., start of contact to German
and gender for the respective groups. There are no significant
differences between compared groups with respect to age.
Children were classified as having DLD if a specialist
(speech therapists, doctors, or special needs teachers)
diagnosed them through a formal procedure. This group
included those attending special language support schools or
receiving speech and language therapy, as indicated in the
parental questionnaire. Nonverbal 1Q was assessed using
Raven’s Coloured Progressive Matrices (Raven’s CPM,
2018). The average nonverbal 1Q of the total sample is 90.07
(SD 11.37). The children with TLD have an average 1Q of
90.57 (SD 10.79) and the children with DLD 89.48 (SD 9.61).

Procedure

The data collection took place over two or three sessions of
30 minutes each conducted in a separate room at the
participants’ kindergarten or primary school. During the
sessions, the nonverbal 1Q was always assessed first. The
LITMUS tools were displayed on a tablet, and children wore
headphones to ensure audio clarity and minimize distractions.
All standardized assessments were administered in strict
accordance with the respective manual instructions to ensure
reliability and validity of the data.

Measures

Background Information. Background information about
the multilingual children was obtained through a parental
questionnaire, modeled on the PABIQ (Parents of Bilingual
children Questionnaire, Tuller, 2015) and the Q-Bex
(Quantifying Bilingual Experience, De Cat et al., 2022),
which was administered to gather details about language-
related background factors, including the child’s exposure to
and use of different languages.
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Table 2: Overview of participants (mean and range in years; SD in months)

1Q _score Age LoE AoO Gender
TLD & A-1Q 99.3 (8.71), 6;4 (13.56), 4;3 (26.22), 2;1(28.02), m 38.5%

n=27 87-118 4;3-7;11 0;8-7;9 0;0-7;2 f61.5%
TLD & L-1Q 79.8 (4.75), 5;10 (17.05), 3;11 (15.88), 1;11 (18.13), m 31.8%
n=22 70-85 4;0-8;10 1;1-6;1 0;0-5;3 f 68.2%
DLD & A-IQ 95.5 (7.39), 7;3 (8.14), 4;11 (17.00), 2;3(16.13), m 70.4%
n=27 86-110 6;0 - 8;7 2;2-75 0;0-5;6 f 29.6%
DLD & L-IQ 78.6 (5.74), 6;11 (13.39), 5;1 (24.43), 1;10 (15.73), m 64.3%
n=15 70-85 4;10-8;5 1;4-8;3 0;0-4,0 f35.7%

Raven’s 2 CPM. CPM (Raven et al., 2018) was used to
evaluate participants’ nonverbal IQ, including three test sets
with a total of 36 items for the targeted age groups. This tool
is designed to measure analytic reasoning skills through
pattern recognition and problem-solving tasks. Children were
required to select the best option to complete a pattern from
a stimulus book.

LITMUS-CLT. Receptive and expressive vocabulary was
assessed using the LITMUS-CLT, hereafter referred to as
CLT. The German version (Rinker & Gagarina, 2014)
contains 32 nouns and 32 verbs in the comprehension subtest
and 32 nouns and 32 verbs in the production subtest. As
receptive and productive vocabulary address different
modalities and are assessed in different ways, we decided to
treat CLT subtests for comprehension (CLT_Rec) and for
production (CLT_Prod) as individual tests. Participants were
presented with stimulus pictures on an app interface. For
CLT_Rec they were asked to select the correct item and for
CLT_Prod to name the items.

LITMUS-SRT. The German SRT (Hamann et al., 2013) was
employed to evaluate participants’ grammatical skills. This
task targets the ability to process and reproduce sentences of
varying morpho-syntactic difficulty. It consists 45 items
containing three levels of difficulty concerning syntactic
complexity. Participants listened to sentences presented via
PowerPoint slides and were instructed to repeat them as
accurately as possible. Children’s responses were rated with
regard to the “Identical repetition” method.

Statistical Analysis

Children’s test scores were treated as binary dependent
variables with the levels 0 for incorrect and incomplete
answers and 1 for correct answers. Subsequently, generalized
linear mixed models (GLM) in R (version 4.3.3, R Core
Team, 2024) have been conducted to analyze the data. The
best-fitted models for each LITMUS test data were chosen
when the Akaike Information Criterion (AIC) had a value <
2 compared to the most complex models. No separability was
found, i.e., the parameters of the model are estimable. The
variance inflation factors (VIFs) of all predictors are below 2,
which indicates no problematic multicollinearity. All the
final models included L-1Q/1Q-Score, DLD, age, gender and
LoE as fixed factors on the dependent variable accuracy.

Items and participant were added as random factors. We
calculated two regressions per LITMUS test in order to
include 1Q once as a categorical variable and once as a
continuous variable. Lme4 package (version 1.1-27.1) and
the ImerTest package (version 3.1.3) were used for GLMER
implementation. After that emmeans package (version
1.10.5) was employed for each LITMUS test to conduct
pairwise comparisons among the groups.

Results

Figure 1 shows descriptive statistics for group performance
on the three different tests (CLT_Rec, CLT_Prod and SRT):
all groups perform highest on CLT_Rec, followed by
CLT_Prod and lowest on SRT. The following sections report
the results of separate models for each test in order to analyze
the influence of DLD, nonverbal 1Q and other factors on
accuracy.

Accuracy by Test and Group

Group TLD with A1Q -® TLD with LIC -# DLD with A-IQ DLD with L-1Q

Accuracy (%)
——

CLT_Rec CLT_Prod SRT
Test

Figure 1: Accuracy by Test and Group (Mean and SD)

Influence of Nonverbal 1Q as a Categorical
Variable

CLT_Rec. The analysis revealed that DLD (8 = -1.88, p <
.001) and LoE (8 = 0.05, p <.001) had a significant influence
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on accuracy in CLT_Rec. Whereas age, gender and low
nonverbal 1Q showed no such influence (p > .05). The odds
ratios (OR) showed that a higher LoE was associated with a
slight increase in the probability of correct answers (OR =
1.05), while DLD was associated with a lower probability
(OR =0.15).

CLT_Prod. As in CLT_Rec, there is a significant influence
of DLD (f =-1.28, p = .001) and LoE (5 = 0.05, p <.001)
for the accuracy in CLT_Prod. Age, gender and low
nonverbal 1Q are no influencing variables in this test (p >
.05). DLD reduced the odds of correct answers (OR = 0.28).
Higher LoE values slightly increased the odds (OR = 1.05).

SRT. In contrast to the CLT tests, it can be stated that in
addition to DLD (8 = —4.11, p < .001) and LoE (8 = 0.05, p
<.001), displaying a nonverbal 1Q (5 = —5.32, p = .046) also
has a significant influence on the accuracy of the SRT, but
not age or gender. DLD significantly reduces the probability
of correct repetitions (OR = 0.02), while lower 1Q further
decreases this likelihood substantially (OR = 0.01). In
contrast, higher LoE values are associated with a slight
increase in the odds of correct repetitions (OR = 1.05).

Influence of Nonverbal 1Q as a Continuous
Variable

CLT_Rec. If IQ is analyzed as a continuous variable in a
separate model, it shows a significant main effect on accuracy
in CLT_Rec (8 =0.74, p =.003), with an increase in 1Q score
associated with a higher probability of correct answers (OR =
2.09).

CLT_Prod. For CLT_Prod the effect is not significant (5 =
0.43, p = .057). A one-unit increase in the standardized 1Q
score is associated with an increase in the odds of correctness
by a factor of 1.54.

SRT. The effect of 1Q on accuracy in SRT is not statistically
significant (# = 0.42, p = .279). An increase in 1Q score is
associated with a higher probability of correct answers (OR =
1.50), though this effect is not statistically significant.

Comparison between A-1Q and L-1Q within the
same language groups

We compared children with an A-IQ and children with a L-
IQ within either the TLD or the DLD group on the three
LITMUS tests. Table 4 shows this comparison.

CLT_Rec. When contrasting the groups in terms of accuracy
on CLT_Rec, children with TLD and A-IQ differ
significantly from those with TLD and L-IQ (p = .043).
Within the group of children with DLD, there is no significant
difference in accuracy between those with A-1Q and L-1Q (p
=.999).

Table 4: Comparison of accuracy between groups

TLD: A-1Q vs. L-1Q

OR z-value p-value
CLT_Rec 3.22 2.63 .043*
CLT_Prod 1.80 0.89 428
SRT 1.78 0.90 .808

DLD: A-1Q vs. L-1Q

OR z-value p-value
CLT_Rec 0.95 -0.11 .999
CLT_Prod 0.99 —-0.01 1.000
SRT 0.51 -0.91 .800

CLT_Prod. Children with TLD and A-IQ do not differ
significantly from children with TLD and L-1Q (p =.428) on
CLT_Prod. Similarly, children with A-1Q and L-1Q show no
significant difference if they have DLD (p = 1.000).

SRT. When the groups are compared in terms of accuracy in
the SRT, results show that there are no significant differences
between children with A-1Q and L-1Q within both groups:
TLD (p =.808) and DLD (p = .800).

Comparison between TLD and DLD

CLT_Rec. When the DLD and TLD groups are compared in
terms of accuracy CLT_Rec and IQ is not taken into account,
the DLD groups perform significantly worse than the TLD
groups (B = —1.28, p < .001). Participants with TLD had a
higher probability of correct answers (OR = 3.61).

CLT Prod. Children in the DLD group have a significantly
lower probability of correct answers compared to the TLD
group (8 =-1.11, p <.001). The odds of correct answers are
reduced by a factor of 0.33 in the DLD group (compared to
TLD).

SRT. Children with DLD also significantly underperform
children with TLD in terms of accuracy on SRT (f = —3.74,
p <.001, OR = 42).

Discussion

To answer research question I, we analyzed the influence of
1Q on the three different tests, regardless of language status
(TLD or DLD), treating 1Q once as a continuous variable and
once as a categorical variable. The analysis revealed that 1Q
seen as a continuous variable does not influence test
performances except for receptive vocabulary. It may
indicate that children with a lower 1Q have difficulties in
processing, building or recalling receptive vocabulary. This
could be in line with the results of Lervag et al. (2019), who
found an influence of nonverbal 1Q on vocabulary growth,
although the included nonverbal 1Q ranges were not
described in this study. However, when treating 1Q as a
categorical variable (L-1Q vs. A-1Q), this influence on
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receptive vocabulary disappears in accordance with the
results on expressive vocabulary, whereas an influence on
morpho-syntactical abilities is shown. Nevertheless, this has
no effect on the diagnosis of DLD, since the influence of low
IQ disappears when categorizing into DLD / TLD. DLD and
LoE were identified as the main influencing factors across all
tests. Age and gender, on the other hand, showed no
influence. The outcome that DLD has a strong influence on
the accuracy in DLD diagnostic tools is unsurprising and
support the validity of the tests. Furthermore, the finding that
LoE is an influencing factor on the language performance
confirms previous research (Ehl & Grosche, 2021; Hamann
et al., 2020; Hansen et al., 2017).

To answer research questions Il and 111, the differences
between average nonverbal 1Q and low 1Q were analyzed
separately for the TLD and DLD group. Within the children
with TLD, we found children with L-1Q to underperform
children with A-1Q in receptive vocabulary. This finding
appears to be neglectable as both show high accuracy with
low variation (TLD with A-1Q: M = 98.40% [SD = 0.6] and
TLD with L-1Q: M = 95.00.0% [SD = 1.9]). Since Brown
(1973), in language acquisition research a linguistic structure
is assumed as mastered when it is realized correctly >90%.
No differences between children with A-1Q and L-1Q could
be identified in productive vocabulary and grammatical
abilities in the TLD group. Within the DLD group, we found
no differences between A-IQ and L-1Q in all language
abilities. These results are consistent with hypothesis A and
confirm that children with A-1Q and L-1Q perform equally
within the TLD and DLD groups. (DeThorne & Watkins,
2006; Gallinat & Spaulding, 2014; Park et al., 2020; Rice et
al., 2020).

Many studies have confirmed that children with DLD
underperform children with TLD on CLT and SRT, but some
excluded children with 1Q < 85 (see table 1). Research
question 1V therefore aims to determine whether the
LITMUS tools can reliably identify children with DLD, if
children with L-1Q are explicitly included in the sample. Our
analysis shows that if we do not consider IQ in the
comparison of children with TLD and DLD, children with
DLD underperform their typically developing peers on all
tests. Therefore, the findings indicate that children with DLD
can be detected by the LITMUS tools regardless of having a
low nonverbal 1Q. This confirms our hypothesis B that we
expect all children with DLD to underperform TLD children
across the tests (Gagarina et al., 2019; Hamann & Abed
Ibrahim, 2017).

The discrepancies in the results could be addressed in
future studies by systematically varying methodological
choices — such as testing different 1Q categorization
thresholds or applying nonlinear modeling approaches — to
assess the robustness and stability of the findings.
Additionally, incorporating interaction terms (e.g., 1Q x
DLD, IQ x LoE) in future analyses could more accurately
capture the complex interplay between cognitive abilities,
language exposure, and developmental language status.

One potential methodological criticism involves our SRT
rating method. Hamann and Abed Ibrahim (2017) describe
two approaches: the 'identical repetition' method and the
'target structure' method. The ‘identical repetition' method
only ignores phonological errors, treating lexical
substitutions as mistakes—which can confound vocabulary
challenges in multilingual children. In contrast, the 'target
structure’ method evaluates mastery of complex syntactic
constructions, offering deeper insights into morpho-syntactic
abilities. Although the ‘identical repetition' approach is
quicker and widely used by speech-language pathologists for
identifying children with DLD (Hamann & Abed Ibrahim,
2017), future studies should incorporate ‘'target structure'
accuracy to better elucidate the relationship between
nonverbal 1Q and morpho-syntactic abilities.

Another limitation is the composition of the sample. The
children show a large variation in heritage languages, which
can have different crosslinguistic effects on linguistic
abilities in German (Chilla et al., 2021; Lago et al., 2021).
The age of the children is widely dispersed and even though
age was not identified as a significant influencing variable in
our analyses, linguistic abilities differ over the course of age.
In addition, the group sizes differ from 15 to 27 participants,
hampering comparisons. Finally, the assignment of the
diagnosis of DLD must be treated with caution. As there are
no diagnostic tools with reliable norm values for multilingual
children in Germany, we relied on the diagnosis of
specialists. Our results show that the children diagnosed with
DLD by these professionals performed significantly worse on
the three LITMUS tools developed to identify DLD.
However, previous misdiagnoses that could have influenced
the results cannot be ruled out.

Conclusion

To summarize, children with TLD performed higher on the
LITMUS tests than children with DLD, regardless of their
nonverbal 1Q. This supports the validity of the tests, also
when children with a nonverbal 1Q between 70-85 are
included. The main results show that children with A-1Q vs.
L-1Q do not differ across (almost) all tests within the TLD
and DLD groups. Another important finding is that nonverbal
1Q in the (continuous) range of 70-118 had no effect, neither
on productive vocabulary nor on morpho-syntactic
performance, but it did affect receptive vocabulary. When
applying the limit of 1 SD below the mean in nonverbal 1Q
(categorical) this influence disappears in receptive
vocabulary but arises in morpho-syntactical abilities.
Therefore, further research might address this discrepancy.
However, of all analyzed variables, language status
(TLD/DLD) and LoE showed the greatest influence on
LITMUS test performance, more than nonverbal IQ.
Although the results of the present study cannot fully cover
the complex interplay between 1Q and multilingualism, the
findings support the statement of the CATALISE study that
children with low nonverbal ability who do not meet criteria
for intellectual disability (IQ < 70) can be included as cases
of DLD (Bishop et al., 2017) — also in multilingual children.
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