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Abstract

Children with developmental language disorder (DLD) often have spelling difficul-
ties. Previous research has established that children with DLD, especially those with
additional reading problems, perform below typically developing (TD) children on
spelling, but it is unknown if they struggle with certain types of words. We com-
pared the spelling dictation outcomes of 152 Dutch children with DLD attending
special education in Grades 5/6, to that of 129 TD children in Grades 4/5, and 108
TD children in Grades 2/3. The dictation task included transparent words (spaarpot
‘piggy bank’), analogy-based words (maaien ‘to mow’), rule-based words (takken
‘branches’), and visual imprint words (cactus ‘cactus’). Within the group of children
with DLD, we compared the performance of children with average-to-good read-
ing abilities (n=62) to that of children with poor reading abilities (n=82). Children
with DLD spelled significantly fewer words correctly than TD children in Grades
4/5, but performed similarly on mean spelling correct to TD children in Grades 2/3.
When comparing word categories within groups, all three groups of children per-
formed best on analogy-based words. A difference in spelling patterns on the com-
plex word categories emerged between the groups: Children with DLD in Grades
5/6 and TD children in Grades 4/5 performed similarly on rule-based and visual
imprint words, whereas TD children in Grades 2/3 performed better on rule-based
than on visual imprint words. Finally, average-to-good readers with DLD outper-
formed poor readers with DLD on spelling. Children with DLD are delayed in their
spelling development. Their spelling pattern on complex word categories is compa-
rable to that of TD children slightly younger than them. A more substantial delay
emerges for children with DLD with word reading difficulties compared to children
with DLD-only, though their spelling patterns are similar. The results suggest that
children with DLD still require continued intensive spelling instruction for all word
categories at the end of elementary school.

Keywords Developmental language disorder - Spelling ability - Word categories -
Reading ability
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Introduction

Children with developmental language disorder (DLD) have difficulties under-
standing and producing language, despite normal hearing, average intelligence,
and the absence of biomedical conditions (Bishop et al., 2017). They form a het-
erogeneous population, as children with DLD can have deficits in different lan-
guage abilities (Bishop et al., 2017). Their compromised communicative compe-
tence affects their daily functioning. In addition to their oral language difficulties,
many children with DLD have difficulties with written language (Catts et al.,
2005; Eisenmajer et al., 2005; McArthur et al., 2000). Children with DLD are
therefore at risk for deficits in academic abilities (Ziegenfusz et al., 2022). Most
studies on written language and DLD have focused on this group’s reading abili-
ties; less research has been conducted on their spelling abilities.

Two meta-analyses have shown that children with DLD have lower spelling
outcomes than typically developing (TD) children. The meta-analysis by Joye
et al. (2019), specifically on the spelling abilities of 7-16 year-old children with
DLD, established that these children obtain lower spelling outcomes than age-
matched children. The meta-analysis by Graham et al. (2020) focused on the
broader writing performance of children with specific language impairment (SLI),
which we subsume under DLD. The age bracket they assessed were youth aged
6-18 years: children with DLD performed lower on all writing features included,
namely, writing quality, vocabulary, output (number of words and sentences),
grammar, and spelling, than TD peers. Although these findings are consistent,
the results of the two meta-analyses differ regarding the question whether spelling
abilities differ between children with DLD and younger, language-matched chil-
dren. Whereas Joye et al. (2019) found similar spelling performance of children
with DLD and language-matched children, Graham et al. (2020) showed that chil-
dren with DLD obtain lower outcomes on writing features than language-matched
children. There are some methodological differences between the two studies that
can account for these different findings, for instance the inclusion of broad writ-
ing measures in Graham et al., versus more specific spelling measures in Joye
et al. Generally, studies refer to the number of errors made in spelling words.

To gain more insight into the spelling problems of children with DLD, it
would be useful to not only measure their overall spelling performance, but to
assess which types of words they find difficult to spell. Based on this information,
spelling instruction can be tailored more specifically to their educational needs.
Spelling encompasses spelling transparent words, with a one-to-one phoneme-to-
grapheme relation (e.g., star in English; spaarpot ‘piggy bank’ in Dutch), as well
as spelling less transparent words. Some of these words can be spelled by analogy.
For example, if a child knows how to spell mile and file, they can apply <ile > to
other words such as smile. Or, in Dutch, [a:j] is spelled < aai > instead of < aaj >,
and can be spelled correctly by analogy to other words, such as draaien ‘to turn’
and maaien ‘to mow’. For other words, additional knowledge of morphological
and orthographic patterns is required.
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Rule-based words require additional knowledge because these center around
orthographic conventions, such as doubling of a consonant after a short vowel in
disyllabic words (as in knitter in English; Deacon et al., 2011; short vowel /E/ in
wedden ‘to bet’ in Dutch; Notenboom & Reitsma, 2007). Rules can also refer to
morphological patterns, such as spelling plurals with -s regardless of whether the
pronunciation is /s/ or /z/ (see Kemp & Bryant, 2003). Spelling rule-based words
is also affected by implicit patterns. In English, for example, single consonants
occur more often than doublets and the spelling of a root usually remains the same
in derivations. This can lead to incorrect spellings such as *kniter for knitter (Dea-
con et al., 2011). This makes rule-based words especially complicated. Finally, there
are words that contain inconsistent spellings that cannot be derived from context or
rules, here called visual imprint words. In the word friend, for example, there is no
indication that the /E/ has to be spelled <ie >, neither does this pattern occur in any
other English word. An example in Dutch is that <ei> and <ij > are phonologically
identical; children need to memorize which spelling is correct in, for example, geit
‘goat’ and dolfijn ‘dolphin’. Whereas analogy-based and rule-based words need to
be learned through explicit instruction and implicit learning of patterns and rules,
visual imprint words rely on rote memorization.

Effects of word complexity on spelling performance are evident from previous
studies with TD children. Keuning and Verhoeven (2008) conducted growth analy-
ses based on spelling data of Dutch 2-to-6 graders. They analyzed how many chil-
dren were expected to master (>80% correct) different word categories in each
grade. On the basis of their analyses, by the end of elementary school, all children
would spell transparent words correctly, around 80% would spell rule-based words
correctly, around 55% would spell analogy-based words correctly, and a little over
20% would spell visual imprint words correctly. Keuning and Verhoeven propose
that analogy-based and rule-based words have the same ‘level’ of complexity; both
types of words can only partially be spelled by using phonological information and
require learning patterns. It must be noted that there will be differences in when and
in what order word categories are acquired, depending on the orthography (Dutch:
de Bree et al., 2018; Landerl & Reitsma, 2005, English: Altmiller et al., 2023;
Deacon et al., 2011), the stimuli used in studies (e.g., pseudowords in Bosse et al.,
2003), and the amount and content of spelling instruction provided in schools (Gra-
ham & Santangelo, 2014). Nevertheless, the following order of word complexity can
be derived from previous studies: transparent> analogy-based, rule-based > visual
imprint.

Theoretical models of spelling development agree that transparent words should
be easier to spell and will be spelled correctly earlier in development than complex
words (Brown & Loosemore, 1994; Ehri, 2000; Tainturier & Rapp, 2001; Treiman
& Kessler, 2014). Within complex words, it is suggested that words that require
more convergence of phonological, orthographic, and morphological knowledge,
i.e. that deviate more from standard phoneme-to-grapheme mappings, should be
increasingly difficult to spell (Brown & Loosemore, 1994; Ehri, 2000; Tainturier
& Rapp, 2001; Treiman & Kessler, 2014). This balancing of multiple cues to what
should be the correct spelling of a word is particularly apparent in rule-based words.
As visual imprint words by definition do not provide useful cues to correct spelling,
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it is not clear, from a theoretical point of view, how difficult these would be com-
pared to other word categories.

Children with DLD can be at a disadvantage in spelling different word catego-
ries correctly compared to their peers, as these children can struggle with phonology
(e.g., Conti-Ramsden et al., 2001), morphosyntax (e.g., Calder et al., 2022; van der
Lely & Ullman, 2001; Zwitserlood et al., 2015), as well as vocabulary (Gray, 2005;
Kan & Windsor, 2010). At the same time, it is not clear whether children with DLD
show difficulties with the same word categories as TD children, as research on this
topic is sparse.

Though no previous study has investigated the spelling performance of children
with DLD on different word categories, we can make some predictions based on
previous research. A study by de Bree et al. (2022) found that Dutch 8-10 year-old
children with DLD made mostly rule-based errors, followed by analogy-based errors
and errors regarding orthographic knowledge, and made the fewest errors regard-
ing simple phoneme-grapheme associations. In a scoping review, Broc et al. (2021)
found that children with DLD produced more phonological (e.g., clars for clouds)
and morphological (e.g., omission of -s on regular plural nouns) errors than TD chil-
dren in a variety of European languages. In contrast, orthographically illegal spell-
ings (e.g., tdpnmf is not a legal combination in English, whereas prit is) were not
more frequent in spelling of children with DLD than TD children (Silliman et al.,
2006). Thus, children with DLD may have difficulties spelling words for which
phonological and morphological knowledge is needed, but do seem sensitive to the
orthographic pattern of words.

In addition to oral language abilities, word reading ability seems an essential
determinant of spelling outcomes; it has been found to be a strong predictor of spell-
ing in children with and without DLD (de Bree et al., 2022; Georgiou et al., 2020;
Werfel et al., 2021). This implies that spelling problems are expected for children
with DLD who have concomitant reading problems. This is the case for a substantial
proportion of children with DLD (Catts et al., 2005; de Bree et al., 2022; Eisenmajer
et al., 2005; McArthur et al., 2000). Furthermore, the meta-analysis by Joye et al.
(2019) showed that children with DLD and reading difficulties perform significantly
lower on spelling than children with DLD-only. Nevertheless, spelling difficulties
can also exist in children with DLD-only.

Present study

The aim of the present study was to gain more insight into the spelling outcomes of
children with DLD in upper elementary school. First, we addressed whether chil-
dren with DLD differ from slightly younger and substantially younger TD children,
not just on overall spelling performance, but on spelling of different word catego-
ries. Second, we examined whether the spelling outcomes of children with DLD dif-
fer between those children with DLD with and without reading problems. Such an
investigation is required to (further) tailor spelling instruction to the specific needs
of children with DLD. We expected that children with DLD would spell signifi-
cantly fewer words correctly than slightly younger TD children, but not substantially
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younger TD children, similar to the meta-analysis of Joye et al. (2019). With respect
to word categories, we distinguished between transparent, analogy-based, rule-
based, and visual imprint words. Our classification of word categories corresponds
to didactic approaches used in Dutch schools, and is similar to that used in Keuning
and Verhoeven (2008). We expected that the TD groups would show (near) ceiling
performance on transparent words, and that they would have the most difficulties
with visual imprint words. Based on previous research, it remains an open question
whether analogy-based or rule-based words are more difficult to spell. For children
with DLD, a distinction was also expected between transparent and more complex
word categories (i.e., analogy-based, rule-based, and visual imprint words), which
require more oral language abilities, and morphological and orthographic knowl-
edge. Though 8-10 year-old Dutch children with DLD still made errors regarding
simple phoneme-to-grapheme associations (de Bree et al., 2022), we expected the
performance of our participants with DLD on transparent words to be near ceiling,
as they have had several years more experience in and practice with spelling these
than the children in de Bree et al.. Finally, based on de Bree et al. (2022), a tenta-
tive expectation was that children with DLD would have more difficulties with rule-
based words than with visual imprint words and analogy-based words. This pattern
would be different than what has been found for TD children (rule-based, analogy-
based > visual imprint, Keuning & Verhoeven, 2008).

With regard to the second research question, we expected that poor readers would
perform worse on spelling overall compared to average-to-good readers (Bishop
et al., 2009; de Bree et al., 2022; McCarthy et al., 2012; Snowling et al., 2019). It
was an open question whether the two subgroups would show a similar pattern of
spelling outcomes for the different word categories.

Methods
Participants

A total of 152 children with DLD and 237 TD children participated in the study.
Children with DLD were recruited from 11 different Dutch schools of the Royal
Dutch Auris Group, providing special education for children with auditory and com-
municative needs. Whether a child can attend special education is decided based
on audiological, psychological, and linguistic evaluation (Siméa, 2017). Children
must have a DLD diagnosis and deficits in speech, grammar, semantics, and/or prag-
matics. Language scores need to be 1.3 to 2 standard deviations below the mean,
depending on how many domains are affected.

In total, 175 children with DLD were recruited. Parents of 23 children did not
give consent to participate in the study. Four children were excluded because they
had a microdeletion syndrome. In all, we analyzed data from 148 children with
DLD, who were either in Grade 5 or 6. Of these children, 61% were monolingual
Dutch speakers; 39% spoke at least one other language at home, and were consid-
ered multilingual.
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Typically developing (TD) children were recruited from two Dutch mainstream
schools. No specific in- or exclusion criteria were applied. The 237 TD participants
were in Grades 2 through 5. Of these children, 76% were monolingual Dutch speak-
ers; 24% were considered multilingual.

For the first research question, participants were split into three groups: children
with DLD (n=148), TD Grades 4/5 (n=129), and TD Grades 2/3 (n=108). Par-
ticipant characteristics can be found in Table 1. The groups differed in distribution
of multilingualism, y2(2)=6.308, p=0.043, and sex, y2(2)=13.687, p=0.001. The
DLD group contained more boys and more multilinguals than the control groups.
This is unsurprising, as around 60% of children diagnosed with DLD are male (Nor-
bury et al., 2016; Tomblin et al., 1997), and Boerma et al. (2022) found that bilin-
gual children are more likely to receive specialist educational support for a long
period of time than monolingual children. We found no difference in spelling per-
formance between monolingual and multilingual children with DLD in the current
dataset (see de Bree et al., 2023). As expected, all groups differed significantly from
each other on age, F(2,382)=691.60, p <0.001.

For the second research question, we made a distinction between children with
DLD who are average-to-good readers (n=65) and children with DLD who are poor
readers (n=382) based on their score on the Three Minute Test (see Instruments).
One participant had a missing reading score and was excluded from this analysis. A
norm score of either V (on a scale of I — V) or E (on a scale of A — E) captures the
lowest 10-20% of performances and was classified as ‘poor’; all other scores were
classified as ‘average to good’. The groups did not differ in distribution of multi-
lingualism, »*(1)=3.800, p=0.051, or sex, y*(1)=0.276, p=0.599. There was no
significant difference in age between the two groups (see Table 1).

Instruments
Spelling ability

Stimuli Spelling was assessed with a word dictation task developed for this study.
The dictation task consisted of 60 targets, of which 52 were analyzed (see Online
Resource for all words originally included in the task). To gain insight into the spell-
ing abilities of children with DLD on different word categories, we distinguished
between: transparent words (n=2), analogy-based words (n=8), visual imprint
words (n=10), and rule-based words (n=32). Eight words that were originally in
the analogy-based category were excluded, because these words contained both an

Table 1 Number of participants

and mean ages (year; month) for Group N Age

each participant group TD Grades 2/3 108 (52 girls) 8:4 (8.0)
TD Grades 4/5 129 (62 girls) 10;4 (8.0)
DLD Grades 5/6 148 (43 girls) 11;5(7.8)

Standard deviations for age in months are in parentheses
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analogy and a rule. For example, the word leeuwentemmer ‘lion tamer’ contains both
a part that is spelled by analogy (-eeuw) and is thus spelled similarly in different
words, namely, < eeuw >, as well as a consonant doubling rule in the short vowel /E/
word temmer. All included words contained two or three syllables. The two trans-
parent words were included to assess participants’ knowledge of Dutch phoneme-
grapheme associations. The analogy-based words contained patterns such as <lijk >,
which does not correspond with its pronunciation /1@k/, as in huwelijk ‘marriage’,
and < aai >, pronounced /a:j/, as in draaien ‘to turn’. The visual imprint words focused
on graphemes such as < ¢ >instead of <k > for /k/ as in cactus ‘cactus’ and differen-
tiating between < ei >—<ij> (both pronounced /Ei/) and < au>—<ou > (both pro-
nounced /Au/) as in geit ‘goat’ and schouder ‘shoulder’. For the rule-based words,
two common Dutch rules were included. Sixteen words required vowel reduction,
which occurs when a long vowel is situated at the end of a syllable, as in /ma:n/ maan
‘moon’ versus /ma:n@/ manen ‘moons’. The other sixteen words required consonant
doubling, which occurs when a consonant is preceded by a short vowel and is fol-
lowed by another vowel, as in /tAK/ tak ‘branch’ versus /tAk@/ takken ‘branches’.
We used two versions (A and B) of the dictation task, each containing 60 tar-
get words. The versions contained different targets, but preserved the number
of targets per word category. Within each version, the target words did not dif-
fer in terms of word frequency (version A: M(SD)=29.04(70.03); version B:
M(SD)=23.61(50.76); 1(102)=0.452, p=0.652; Keuleers et al., 2010) and the
age at which words are acquired (version A: M(SD)=7.07(1.81); version B:
M(SD)=17.47(2.09); t(102) =1.029, p=0.306; Brysbaert et al., 2014).

Task First, each target word was introduced in isolation. Next, children heard a
sentence containing the target. The target word was then repeated two more times
with a short break in between, as in: Het volgende woord is ‘takken’. Aan deze
boom zit één tak. Aan die boom zitten wel honderd takken. Schrijf op: ‘takken’ ...
Takken. (‘The next word is ‘branches’. This tree has one branch. That tree has a
hundred branches. Write down: ‘branches’ ... Branches.”). A word was scored as
correct if the whole word was spelled correctly. Thus, words could only get a score
of 1 (correct) or O (incorrect). Per participant, proportion correct scores were cal-
culated for all word categories. We used proportion scores to ensure that all word
types, which were unequal in number of items, were measured on the same scale.

The reliability of the total dictation task and each word category was suffi-
cient or good for both versions (version A: overall a=0.948; analogy-based
words: a@=0.752, rule-based words: ¢ =0.941, visual imprint words: a=0.771;
version B: overall a=0.922; analogy-based words: a=0.783, rule-based words:
a=0.899, visual imprint words: a=0.745).

Background variables for children with DLD We report the descriptives of a recep-
tive vocabulary measure and two morphosyntactic measures for the DLD group as
an insight into their language difficulties. We used a word reading measure to split
the DLD group into average-to-good and poor readers. The language tests used are
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periodically conducted in special education. Language and reading scores were not
available for the TD children attending mainstream education.

Vocabulary. Receptive vocabulary was measured with the Dutch version of the
Peabody Picture Vocabulary Test (PPVT-III-NL; Dunn et al., 2005). In the PPVT,
children are shown four pictures. The examiner says a word and the child must point
to the picture representing that word. Raw scores were converted into a word com-
prehension quotient, with a mean of 100 and SD of 15. The reliability of the PPVT
is good (42=0.95-0.96 for the different age groups; Schlichting, 2005).

Morphosyntax. Morphosyntax was measured with two subtests from the Dutch
version of the Clinical Evaluation of Language Fundamentals (CELF-4, Wiig et al.,
2010; CELF-5, Wiig et al., 2019). The subtest Recalling Sentences requires children
to repeat sentences of increasing length and complexity back to the examiner. It has
good reliability (CELF-4: 12=0.89-0.93, Wiig et al., 2010; CELF-5: 1=0.86-0.90
for age group 9;0 to 12;0, Wiig et al., 2019). For the subtest Formulated Sentences,
the examiner shows the child a picture accompanied by a word. The child must for-
mulate a sentence that (1) contains the target word and (2) is related to the picture.
Reliability for this subtest is good, except for age group 12;0 in the CELF-4 (CELF-
4: 22=0.64-0.74, Wiig et al., 2010; CELF-5: 12=0.76-0.87, Wiig et al., 2019). For
both subtests, raw scores were converted to norm scores, with a mean score of 10
and SD of 3.

Reading. Word reading was measured with the Drie Minuten Toets (Three Minute
Test, DMT; Verhoeven, 1995). The DMT is a standardized word-decoding test in
which children are asked to read aloud as many words as possible in one minute.
The DMT consists of three cards: (1) 150 transparent monosyllabic words without
consonant clusters, (2) 150 transparent monosyllabic words with consonant clusters,
and (3) 150 transparent and non-transparent words with two, three or four syllables.
The raw score is the total number of words read correctly in 3 X 1 min. This results
in an ability score on a scale of either I to V (I=percentiles 80-100; Il =percentiles
60-80; IIl=percentiles 40-60; IV =percentiles 20-40; V =percentiles 0-20) or A
to E (A =percentiles 75-100; B =percentiles 50-75; C =percentiles 25-50; D =per-
centiles 10-25; E=percentiles 0—10). The reliability of this test is good (8 =0.86-
0.93 for Grades 5 and 6; Van Til et al., 2018).

Procedure This study is part of a larger project for which a dictation task and a
writing task were conducted. The dictation tasks were always conducted before
the writing task and were split into three blocks of 20 targets. The word categories
were divided across the three blocks, and the same word category never occurred
twice in a row. For the DLD group, the grade teacher or the first author conducted
the tasks. When the teacher conducted the tasks, the children remained seated at
their own tables. The first author conducted the dictation task in three smaller
groups in a different room. Background information and data about language and
school results were extracted from the pupil monitoring system. The control group
data was collected by the grade teachers. In most cases, all three blocks of the
dictation task were conducted on the same day, with short breaks in between. In
all cases, the blocks were conducted in the same week. The DLD group was tested
in the middle of the school year (November or December). The control group
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was tested near the end of the school year in April. We gained informed consent
from all participants’ parents. This study was approved by the Ethical Committee
of the Research Institute of Child Development and Education at the University
of Amsterdam (DLD participants: 2019-CDE-11491; control participants: 2021-
CDE-13241).

Analyses First, we examined the spelling abilities of children with DLD on differ-
ent word categories and whether their performance differs from slightly younger
and substantially younger TD children. A repeated measures ANOVA with pro-
portion correct score as dependent variable, word category (analogy-based, rule-
based, visual imprint) as within-subjects factor and group (TD group Grades 2/3,
TD group Grades 4/5, DLD group Grades 5/6) as between-subjects factor was con-
ducted. When Mauchly’s test indicated a violation of the homogeneity of variances
assumption, Huyhn-Feldt corrected results were reported. Transparent words were
excluded from analyses, because this category only contained two targets per par-
ticipant. The results of these targets are reported separately.

Second, we examined whether within the group of children with DLD, spell-
ing abilities differed for average-to-good readers and poor readers. To this end, a
repeated measures ANOVA with proportion correct as dependent variable, word
category as within-subjects factor and group (average-to-good and poor readers)
as between-subjects factor was conducted.

Results
Data screening

Thirteen children (three in the DLD group, ten in the control groups) were not
present during two or three (out of three) dictation tasks and were excluded from
the analyses.

There were three multivariate outliers (p <0.001 on Mahalanobis distance;
Tabachnick & Fidell, 2007) on the proportion correct scores of three word cate-
gories combined. All were negative outliers from the control group (two in Grade
2, one in Grade 3). There were eight univariate outliers (Z> —3.29), all on the
analogy-based word category. Seven of these outliers were children with DLD;
one was a TD child in Grade 2. We ran the analyses with and without outliers
and found that the pattern of results remained the same. Therefore, outliers are
included in the analyses.

The skewness and kurtosis values were sufficient (i.e., skewness values
between —2 and+ 2; kurtosis values between — 7 and + 7; Kim, 2013) for the scores
on all word categories (rule-based: skewness — 1.10; kurtosis —0.42; visual imprint:
skewness — 0.72; kurtosis 0.42; analogy-based: skewness — 1.95; kurtosis 3.95).

An independent samples t-test revealed a significant difference in proportion
correct scores between dictation task version A (M=0.78, SD=0.22) and B
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(M=0.71, SD=0.21), t(370)=3.33, p=0.001. When separate repeated measures
ANOVAs with proportion correct as dependent variable and word categories as
within subjects variable were conducted, there were no indications of differences
in the pattern of results. Therefore, the difference in versions was not considered
problematic.

Language outcomes

Table 2 displays the language outcomes of the DLD group as a whole and of the two
subgroups (the average-to-good DLD readers and the poor DLD readers). The range
of language outcomes are large in both DLD groups, from below average to above
average. As a group, both DLD subgroups perform at least 1 SD below the mean on
all language tests. The two subgroups did not differ significantly in their language
outcomes, see the rightmost column in Table 2.

Spelling outcomes for the DLD and TD groups

The first research question addressed the spelling outcomes (proportion cor-
rect score) per word category for children with DLD in Grades 5/6 compared to
TD children in Grades 2/3 and Grades 4/5. The dictation task included two trans-
parent words, on which not all participants performed at ceiling. On average, TD
group Grades 4/5 (M=0.99, SD=0.08) obtained numerically higher spelling cor-
rect results than the DLD group (M=0.88, SD=0.24) and TD group Grades 2/3
(M=0.89, SD=0.26). The transparent words are not included in the following anal-
ysis, because we included only two such words in the dictation task.

Table 3 displays the proportions spelling correct for the analogy-based, rule-
based and visual imprint words per group. Overall, TD Grades 4/5 performed best
on all categories. The DLD group outperformed TD Grades 2/3 on visual imprint
words, but not on the other categories. All groups performed best on analogy-based
words. Both TD groups, but not the DLD group, performed better on rule-based
than visual imprint words.

The repeated measures ANOVA with proportion correct as dependent variable
showed a main effect of word category, F(1.89, 697.22)=143.13, p<0.001, and a
main effect of group, F(2, 369)=53.70, p <0.001. There was an interaction between
group and word category, F(3.78, 697.22)=21.24, p<0.001. Two follow-up RM
ANOVAs (with adjusted alpha values, set to 0.025) were conducted to compare
the DLD group to the control groups separately. There was a main effect of group
when comparing the DLD group and TD Grades 4/5, F(1, 269)=84.25, p<0.001,
as well as an interaction between group and word category, F(1.89, 508.95)=4.17,
p=0.018. There was no main effect of group when comparing spelling outcomes
of the DLD group and TD Grades 2/3, F(1, 244)=0.01, p=0.934, but there was
an interaction between group and word category, F(1.84, 449.99)=22.88, p <0.001.
In order to interpret these interactions, we performed three follow-up RM ANO-
VAs (with adjusted alpha values, set to 0.017) with word category for all groups
separately. They all showed a main effect of word category (DLD group, F(1.80,
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Table 3 Proportion correct score per word category per group

Group Analogy-based words Rule-based words Visual imprint words
M (SD) Range M (SD) Range M (SD) Range

DLD 76 (.27) .00-1.00 .65 (.26) .00-1.00 .65 (.26) .10-1.00

(n=145)

TD Grades 2/3 .82 (.21) .00-1.00 .70 (.23) .03-1.00 .54 (.22) .00-1.00

(n=101)

TD Grades 4/5 94 (.10) .50-1.00 .89 (.14) .34-1.00 .86 (.14) A40-1.00

(n=126)

258.45)=138.02, p<0.001; TD Grades 4/5, F(2, 250)=28.79, p <0.001; TD Grades
2/3, F(1.90, 190.13)=75.34, p<0.001). Within each group, follow-up pairwise
comparisons were subsequently conducted. For the DLD group, outcomes were
better on analogy-based words than on rule-based (» <0.001) and visual imprint
(p<0.001) words. The results of the DLD group did not differ on rule-based and
visual imprint words (p=0.735). The pattern of the TD Grades 4/5 group was the
same (analogy-based words > rule-based words, p <0.001, and visual imprint words,
p<0.001; rule-based words=visual imprint words, p=0.134). The pattern for the
TD Grades 2/3 group was partly different. Similar to the other groups, they per-
formed better on analogy-based words than rule-based words (»p <0.001) and visual
imprint words (p <0.001), but they performed better on rule-based words than vis-
ual imprint words (p <0.001).

Spelling outcomes for average-to-good and poor readers with DLD

Within the DLD group, the proportion of transparent words spelled correctly (based
on two items) was higher for the average-to-good readers with DLD (M =0.95,
SD =0.15) than the poor readers with DLD (M =0.83, SD=0.29).

Regarding the other word categories, the proportions correct per DLD sub-
group for the analogy-based, rule-based, and visual imprint targets are presented in
Table 4. Numerically, average-to-good readers performed better on all word catego-
ries than the poor readers. Both subgroups performed best on analogy-based words
and performed similarly on rule-based and visual imprint words.

Table 4 Proportion correct per word category for the DLD subgroups

Group Analogy-based words Rule-based words Visual imprint words
M (SD) Range M (SD) Range M (SD) Range
DLD, average- .85 (.20) .00-1.00 79 (.19) .13-1.00 77 (.23) .10-1.00
to-good readers
(n=62)
DLD, poor read- .70 (.30) .00-1.00 .55 (.26) .00-.97 .56 (.24) .10-1.00
ers (n=82)
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These findings were confirmed by statistical analyses. An RM ANOVA with
proportion correct as dependent variable, word category as within-subjects vari-
able and group as between-subjects variable showed a main effect of group, F(1,
142)=30.21, p<0.001 (average-to-good readers > poor readers), as well as a main
effect of word category, F(1.79, 253.77)=33.69, p <0.001. There was an interaction
between group and word category, F(1.79, 253.77)=4.71, p=0.012. To interpret
this interaction, we performed two follow-up RM ANOVAs (with adjusted alpha
values, set to 0.025) with word category for the separate subgroups. Both showed
a main effect of word category (average-to-good readers, F(1.68, 102.68)="7.61,
p=0.002; poor readers, F(1.85, 149.92)=32.64, p<0.001). Pairwise comparisons
within each group for the different word category combinations showed that both
groups performed better on analogy-based than rule-based words (poor readers:
p<0.001; average-to-good readers: p=0.008) and better on analogy-based than
visual imprint words (poor readers: p <0.001; average-to-good readers: p=0.004).
Both groups performed similarly on rule-based and visual imprint words (poor read-
ers: p=1.000; average-to-good readers: p=0.856). In sum, both groups showed the
same spelling pattern. Poor readers showed a larger difference in scores between
analogy-based words on the one hand and rule-based and visual imprint words on
the other hand than average-to-good readers.

Discussion

The aim of this study was to gain more insight into the spelling abilities of children
with DLD. We did this by assessing spelling of word categories differing in com-
plexity by Dutch children with DLD at the end of elementary school (Grades 5/6).
We compared their spelling to that of TD children in Grades 4/5 and Grades 2/3. A
subsequent step was to compare the spelling performance of children with DLD and
average-to-good reading abilities and children with DLD and poor reading abilities.
More insight into potential spelling difficulties in children with DLD, with and with-
out reading problems, is essential to tailor instructions to their specific educational
needs.

Spelling performance and pattern

The results showed that children with DLD lag behind in their spelling development
on all word categories compared to slightly younger TD children, in line with meta-
analyses by Graham et al. (2020) and Joye et al. (2019). This spelling delay is thus
present at the end of elementary school. The mean spelling outcome of children with
DLD did not differ significantly from those of TD children in Grades 2/3, aligning
with the results of Joye et al. (2019) of comparable spelling of children with DLD
and younger TD children. The findings thus point to a substantial spelling delay.

An unexpected result was that not all children with DLD could spell the two
transparent words correctly. This could tentatively imply that the basics of spelling
are not in place for all children with DLD. The literature, mostly on young children
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with DLD, indicates that they can have difficulties on tasks tapping abilities such
as letter knowledge, letter-sound-knowledge, phoneme discrimination and phonemic
awareness (Claessen et al., 2013; Cordewener, 2012a; Van Alphen et al., 2004; Van-
dewalle et al., 2010, 2012). It is an open question whether the children included in
our study have met these prerequisites for spelling. The interpretation on acquisi-
tion of the basics of spelling is limited by our design. First, we only asked children
to write disyllabic transparent words. We do not know whether accuracy would be
perfect for spelling of simpler (monosyllabic) transparent words. Only two transpar-
ent words were included in the dictation task, and more data on transparent words
is needed to verify, and further explore, our results. Nevertheless, this preliminary
finding on transparent words indicates the severity of the spelling delay that children
with DLD have.

Numerically, all three groups of children spelled transparent words correctly more
often than complex words. Furthermore, all groups performed better on analogy-
based than rule-based words. This is in line with models of spelling development
that indicate that complexity impacts on spelling acquisition (Brown & Loosemore,
1994; Ehri, 2000; Tainturier & Rapp, 2001; Treiman & Kessler, 2014): The rule-
based words included in this study required additional orthographic and morpho-
logical knowledge. There was a difference in spelling pattern between the groups:
TD children in Grades 2/3 performed better on rule-based than visual imprint words,
whereas children with DLD and TD children in Grades 4/5 performed similarly on
these. Thus, on the overall proportion correct score, children with DLD are compa-
rable to TD children in Grades 2/3, but their spelling pattern is comparable to TD
children in Grades 4/5. This points to a relative strength in spelling visual imprint
words in the DLD group, which de Bree et al. (2022) also established. One very ten-
tative interpretation of our findings is that children with DLD in upper elementary
school do not distinguish between rule-based and visual imprint words (consciously
or unconsciously), but approach spelling of these words the same. In our study, the
DLD children’s scores on visual imprint words were more strongly correlated with
rule-based (r=0.785) and analogy-based (r=0.670) words than in TD Grades 2/3
(rule-based, r=0.567; analogy-based, r=0.321) and TD Grades 4/5 (rule-based,
r=0.592; analogy-based, r=0.474). It must be noted that the TD children in Grades
4/5 scored relatively high on all word categories, causing less variability in the data.
This may partially explain the lower correlations. The higher correlations for the
DLD group might imply that children with DLD use a similar approach for the dif-
ferent word categories. A future longitudinal study could monitor the spelling of the
same stimuli over time to show whether the spelling pattern and use of strategies by
children with DLD changes over time compared to TD children.

As children with DLD showed a relative strength compared to TD children in
Grades 2/3 in spelling visual imprint words, which are learned through rote memo-
rization, it might be that children with DLD can rely on rote memorization in spell-
ing rule-based and, possibly, analogy-based words as well. Such an interpretation
relates to the Procedural Deficit Hypothesis, which states that children with DLD
have difficulties with procedural learning (i.e., learning rules, skills, and other pro-
cedures), but have relative strengths in declarative learning (i.e., learning facts and
other information; Ullman & Pierpont, 2005). Empirical support for this assumption
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is found in both studies that point to difficulties in procedural learning (meta-analy-
ses by Lammertink et al., 2017 and Lum & Conti-Ramsden, 2013) as well as a study
that found a relative strength in declarative memory: Bishop and Hsu (2015) found
that declarative learning of links between auditory and visual stimuli to learn new
vocabulary were relatively intact in 7-11 year-old children with DLD. Transposing
these findings on oral language abilities to spelling, this could mean that children
with DLD might rely on rote memorization in word spelling, leading to storage of
whole word forms in declarative memory, rather than applying rules during spelling.
This hypothesis could be tested in future studies on spelling of children with DLD.

Spelling performance and reading ability in children with DLD

Within the group of children with DLD, those with average-to-good reading abili-
ties outperformed those with poor reading abilities on mean spelling outcome. The
finding that a spelling delay was most pronounced in children with DLD with poor
reading abilities is in line with previous research (Bishop et al., 2009; de Bree et al.,
2022; McCarthy et al., 2012; Snowling et al., 2019).

Although the poor reader subgroup obtained lower correct scores, the ranking of
difficulty was the same for the two subgroups: analogy-based > rule-based, visual
imprint words. The very tentative interpretation of overreliance on rote memori-
zation in spelling different word categories seems to hold for children with DLD
regardless of their reading abilities. The poor readers did show a larger gap in out-
comes between analogy-based words on the one hand, and rule-based and visual
imprint words on the other. Possibly, children with DLD +reading difficulties have
not had enough practice with and/or exposure to rule-based and visual imprint
words, as they cannot yet spell all basic transparent and analogy-based words
correctly.

Limitations and future directions

This study is qualified by some limitations. One limitation concerns the differences
in number of items included per word category in the dictation task. Although the
reliability of these categories was good, future studies could include a more even
distribution of items to increase comparability. We included two transparent words
to check that participants had mastered simple phoneme-grapheme associations.
Unexpectedly, this was not the case for all participants. Future studies could there-
fore consider including more transparent words when conducting a dictation task,
especially with (older) children with DLD.

Another limitation is that the TD children in the oldest control group were one
or two grades below the children with DLD, and thus were not the same age.
Because of this, not all our results can be directly compared to previous research,
in which age-matched control groups are often included (as in 29 out of 31 studies
included in the meta-analysis by Joye et al., 2019). Additionally, we did not use a
norm-referenced spelling test to compare the performance of children with DLD
to children in the same grade or of the same age. Nevertheless, the children with
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DLD in our study performed below slightly younger TD children. This renders it
unlikely that children with DLD would have performed similarly to age-matched
TD children. Recruiting children with DLD and TD children of the same age as
well as younger TD children would gain more precise insight into the amount of
spelling delay children with DLD have.

Third, in the present study, both spelling and reading abilities were measured
at one time point. We therefore cannot conclude whether children’s problems are
persistent, as it is possible that they would have performed better on a previous
or following test. For reading, Botting et al. (2020) found that 75% of adults with
DLD had word reading difficulties at age 24, emphasizing the persistency of read-
ing problems. For spelling, however, based on cross-sectional data, Broc et al.
(2013) found that 7-11 year-old, but not 12—-18 year-old, children with DLD had
a spelling delay in a communicative narration task. We are not aware of longi-
tudinal studies that have monitored the spelling abilities of children with DLD.
Such longitudinal data would give more insight into the developmental trajectory
of spelling and predictors of spelling development of children with DLD (similar
to, for instance, Georgiou et al., 2020; Lervag & Hulme, 2010). For example, it
could show how and when children with DLD progress in spelling abilities, and
which oral and literacy abilities contribute to their performance.

Fourth, it is relevant to note that the amount and content of spelling instruction
in school may impact on spelling outcomes (e.g., Cordewener et al., 2012b; Gra-
ham & Santangelo, 2014). The children with DLD in our study attended special
education. In this educational setting, instruction is more intensive than in main-
stream education. At the same time, there might be variation between schools in
the amount and type of instruction. Future research could take this information
into account to control for potential effects on children’s spelling performance.

Related to spelling instruction, a fifth limitation is that we do not know which
sources of knowledge the children in our study used to spell different word cate-
gories. Children may be able to spell words using multiple implicit phonological,
morphological, and orthographic cues (e.g., Deacon et al., 2011; de Bree & van
den Boer, 2018; Pacton et al., 2005; Treiman & Kessler, 2006). These implicit
cues influence how a child spells a word, regardless of which spelling strategy
a child has been taught. In the present study, we used the didactic approach for
spelling different types of words as starting point to identify the educational
needs of children with DLD. To gain more understanding into the sources of
information children with DLD use in spelling, future studies could focus on how
children spell words, rather than on how the words are taught.

Furthermore, a remaining question is which factors play a role in spelling
different word categories for children with DLD. Future research could investi-
gate which word characteristics (e.g., lexical frequency, Keuleers et al., 2010)
and child characteristics (e.g., oral language abilities, Werfel et al., 2021) play a
role in spelling different word categories, and whether these factors differentially
affect children with DLD, TD peers, and younger TD children. If different fac-
tors affect the spelling of children with DLD compared to TD children, this could
yield new insights to adapt the spelling instruction for children with DLD.
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Conclusions and implications

We showed that Dutch children with DLD at the end of elementary school, espe-
cially those with poor reading abilities, have a spelling delay in all word cate-
gories assessed. These lower outcomes were present in spelling more complex
words, but also transparent words. Furthermore, the pattern of outcomes was
partly different for children with DLD and TD children in Grades 4/5 than for
TD children in Grades 2/3: whereas the latter group obtained lower outcomes
on visual imprint words than on rule-based words, the former groups performed
similarly on these word categories. Spelling outcomes on word categories were
more strongly correlated for the DLD group than the TD groups. Together, these
findings point to the importance of assessing spelling in children with DLD in
more depth, beyond total correct scores. Furthermore, they yield the very tenta-
tive interpretation that children with DLD in upper elementary school use rote
memorization for spelling both visual imprint and rule-based words.

It is clear from our results that children with DLD require continued inten-
sive spelling instruction for all word categories, especially those children with
DLD and reading difficulties. At the end of elementary school, attention might
still need to be devoted to the basics of spelling, in learning to spell transparent
words correctly. Additionally, instruction needs to focus on spelling words that
require additional morphological and orthographic knowledge, specifically rule-
based and visual imprint words.

Supplementary Information The online version contains supplementary material available at https://doi.
org/10.1007/s11145-024-10593-w.

Acknowledgements We want to thank all teachers of the participants with DLD for providing us with
information from the pupil monitoring system and oral language test scores. We want to thank Roxette
van den Bosch for assistance in recruitment and data collection.

Funding This research was supported by the Royal Dutch Auris Group.

Declarations
Conflict of interest The authors declare there are no conflicts of interest to report.

Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long
as you give appropriate credit to the original author(s) and the source, provide a link to the Creative
Commons licence, and indicate if changes were made. The images or other third party material in this
article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended
use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain permis-
sion directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/
licenses/by/4.0/.

@ Springer


https://doi.org/10.1007/s11145-024-10593-w
https://doi.org/10.1007/s11145-024-10593-w
http://creativecommons.org/licenses/by/4.0/
http://creativecommons.org/licenses/by/4.0/

2104 W. Bliekendaal et al.

References

Altmiller, R., Treiman, R., & Kessler, B. (2023). Double trouble: Using spellings of different lengths
to represent vowel length in English. Journal of Experimental Child Psychology, 231, 105649.
https://doi.org/10.1016/.jecp.2023.105649

Bishop, D. V. M., & Hsu, H. J. (2015). The declarative system in children with specific language
impairment: A comparison of meaningful and meaningless auditory-visual paired associate
learning. BMC Psychology, 3(1), 1-12. https://doi.org/10.1186/s40359-015-0062-7

Bishop, D. V. M., McDonald, D., Bird, S., & Hayiou-Thomas, M. E. (2009). Children who read words
accurately despite language impairment: Who are they and how do they do it? Child Develop-
ment, 80(2), 593-605. https://doi.org/10.1111/j.1467-8624.2009.01281.x

Bishop, D. V. M., Snowling, M. J., Thompson, P. A., Greenhalgh, T., & Catalise-2 Consortium.
(2017). Phase 2 of CATALISE: A multinational and multidisciplinary Delphi consensus study of
problems with language development: Terminology. Journal of Child Psychology and Psychia-
try, 58(10), 1068-1080. https://doi.org/10.1111/jcpp.12721

Boerma, T., Wijnen, F., & Blom, E. (2022). Discontinuation of specialist educational provision for chil-
dren with DLD in the Netherlands: performance and predictors. Stem-, Spraak- En Taalpathologie.
https://doi.org/10.21827/32.8310/2022-SG-1

Bosse, M. L., Valdois, S., & Tainturier, M. J. (2003). Analogy without priming in early spelling develop-
ment. Reading and Writing, 16, 693-716. https://doi.org/10.1023/A:1025883815395

Botting, N. (2020). Language, literacy and cognitive skills of young adults with developmental language
disorder (DLD). International Journal of Language and Communication Disorders, 55(2), 255-265.
https://doi.org/10.1111/1460-6984.12518

Broc, L., Bernicot, J., Olive, T., Favart, M., Reilly, J., Quemart, P., & Uze, J. (2013). Lexical spelling in
children and adolescents with specific language impairment: Variations with the writing situation.
Research in Developmental Disabilities, 34(10), 3253-3266. https://doi.org/10.1016/j.ridd.2013.06.
025

Broc, L., Joye, N., Dockrell, J. E., & Olive, T. (2021). Capturing the nature of the spelling errors in devel-
opmental language disorder: A scoping review. Language, Speech, and Hearing Services in Schools,
52(4), 1127-1140. https://doi.org/10.1044/2021_LSHSS-20-00086

Brown, G. D., & Loosemore, R. P. (1994). Computational approaches to normal and impaired spelling. In
G. D. A. Brown & N. C. Ellis (Eds.), Handbook of spelling: Theory, process and intervention (pp.
319-336). Wiley.

Brysbaert, M., Stevens, M., De Deyne, S., Voorspoels, W., & Storms, G. (2014). Norms of age of acquisi-
tion and concreteness for 30,000 Dutch words. Acta Psychologica, 150, 80-84. https://doi.org/10.
1016/j.actpsy.2014.04.010

Calder, S. D., Claessen, M., Leitdo, S., & Ebbels, S. (2022). A profile of expressive inflectional morphol-
ogy in early school-age children with developmental language disorder. Clinical Linguistics & Pho-
netics, 36(4-5), 341-358. https://doi.org/10.1080/02699206.2021.1931454

Catts, H. W., Adlof, S. M., Hogan, T. P., & Weismer, S. E. (2005). Are specific language impairment
and dyslexia distinct disorders? Journal of Speech, Language, and Hearing Research, 48(6), 1378—
1396. https://doi.org/10.1044/1092-4388(2005/096)

Claessen, M., Leitdo, S., Kane, R., & Williams, C. (2013). Phonological processing skills in specific lan-
guage impairment. International Journal of Speech-Language Pathology, 15(5), 471-483. https://
doi.org/10.3109/17549507.2012.753110

Conti-Ramsden, G., Botting, N., & Faragher, B. (2001). Psycholinguistic markers for specific language
impairment (SLI). Journal of Child Psychology and Psychiatry, 42(6), 741-748. https://doi.org/10.
1111/1469-7610.00770

Cordewener, K. A., Bosman, A. M., & Verhoeven, L. (2012a). Predicting early spelling difficulties in
children with specific language impairment: A clinical perspective. Research in Developmental Dis-
abilities, 33(6), 2279-2291. https://doi.org/10.1016/j.ridd.2012.07.003

Cordewener, K. A., Bosman, A. M., & Verhoeven, L. (2012b). Specific language impairment affects the
early spelling process quantitatively but not qualitatively. Research in Developmental Disabilities,
33(4), 1041-1047. https://doi.org/10.1016/j.ridd.2012.01.011

de Bree, E., Geelhoed, J., & van den Boer, M. (2018). Overruled!: Implicit cues rather than an ortho-
graphic rule determine Dutch children’s vowel spelling. Learning and Instruction, 56, 30-41.
https://doi.org/10.1016/j.learninstruc.2018.03.006

@ Springer


https://doi.org/10.1016/j.jecp.2023.105649
https://doi.org/10.1186/s40359-015-0062-7
https://doi.org/10.1111/j.1467-8624.2009.01281.x
https://doi.org/10.1111/jcpp.12721
https://doi.org/10.21827/32.8310/2022-SG-1
https://doi.org/10.1023/A:1025883815395
https://doi.org/10.1111/1460-6984.12518
https://doi.org/10.1016/j.ridd.2013.06.025
https://doi.org/10.1016/j.ridd.2013.06.025
https://doi.org/10.1044/2021_LSHSS-20-00086
https://doi.org/10.1016/j.actpsy.2014.04.010
https://doi.org/10.1016/j.actpsy.2014.04.010
https://doi.org/10.1080/02699206.2021.1931454
https://doi.org/10.1044/1092-4388(2005/096)
https://doi.org/10.3109/17549507.2012.753110
https://doi.org/10.3109/17549507.2012.753110
https://doi.org/10.1111/1469-7610.00770
https://doi.org/10.1111/1469-7610.00770
https://doi.org/10.1016/j.ridd.2012.07.003
https://doi.org/10.1016/j.ridd.2012.01.011
https://doi.org/10.1016/j.learninstruc.2018.03.006

Spelling abilities of Dutch children with developmental... 2105

de Bree, E., Lammertink, I., Van Witteloostuijn, M., & Rispens, J. (2022). Word-level spelling of children
with dyslexia and developmental language disorder. Stem-, Spraak- En Taalpathologie. https://doi.
org/10.21827/32.8310/2022-SG-24

de Bree, E. H., Bliekendaal, W., & van den Boer, M. (2023). Word spelling in monolingual and bilingual
children with developmental language disorder [Manuscript submitted for publication].

Deacon, S. H., Leblanc, D., & Sabourin, C. (2011). When cues collide: Children’s sensitivity to letter-and
meaning-patterns in spelling words in English. Journal of Child Language, 38(4), 809-827. https://
doi.org/10.1017/S0305000910000322

Dunn, L. M., Dunn, L. M., & Schlichting, L. (2005). Peabody Picture Vocabulary Test-III NL. Instruction
manual. Pearson Assessment and Information B.V.

Ehri, L. C. (2000). Learning to read and learning to spell: Two sides of a coin. Topics in Language Disor-
ders, 20(3), 19-36.

Eisenmajer, N., Ross, N., & Pratt, C. (2005). Specificity and characteristics of learning disabilities. Jour-
nal of Child Psychology and Psychiatry, 46(10), 1108-1115. https://doi.org/10.1111/j.1469-7610.
2004.00394.x

Georgiou, G. K., Torppa, M., Landerl, K., Desrochers, A., Manolitsis, G., de Jong, P. F., & Parrila, R.
(2020). Reading and spelling development across languages varying in orthographic consistency:
Do their paths cross? Child Development, 91(2), e266—279. https://doi.org/10.1111/cdev.13218

Graham, S., & Santangelo, T. (2014). Does spelling instruction make students better spellers, readers,
and writers? A meta-analytic review. Reading and Writing, 27, 1703—1743. https://doi.org/10.1007/
s11145-014-9517-0

Graham, S., Hebert, M., Fishman, E., Ray, A. B., & Rouse, A. G. (2020). Do children classified with spe-
cific language impairment have a learning disability in writing? A Meta-Analysis. Journal of Learn-
ing Disabilities, 53(4), 292-310. https://doi.org/10.1177/00222194209173

Gray, S. (2005). Word learning by preschoolers with specific language impairment: Effect of phono-
logical or semantic cues. Journal of Speech, Language, and Hearing Research, 48(6), 1452—-1467.
https://doi.org/10.1044/1092-4388(2005/101)

Joye, N., Broc, L., Olive, T., & Dockrell, J. (2019). Spelling performance in children with developmental
language disorder: A meta-analysis across European languages. Scientific Studies of Reading, 23(2),
129-160. https://doi.org/10.1080/10888438.2018.1491584

Kan, P. F., & Windsor, J. (2010). Word learning in children with primary language impairment: A meta-
analysis. Journal of Speech, Language, and Hearing Research, 53(3), 739-756. https://doi.org/10.
1044/1092-4388(2009/08-0248)

Kemp, N., & Bryant, P. (2003). Do beez buzz? Rule-based and frequency-based knowledge in learning to
spell plural -s. Child Development, 74(1), 63—-74. https://doi.org/10.1111/1467-8624.00521

Keuleers, E., Brysbaert, M., & New, B. (2010). SUBTLEX-NL: A new measure for Dutch word fre-
quency based on film subtitles. Behavior Research Methods, 42(3), 643-650. https://doi.org/10.
3758/BRM.42.3.643

Keuning, J., & Verhoeven, L. (2008). Spelling development throughout the elementary grades: The Dutch
case. Learning and Individual Differences, 18(4), 459-470. https://doi.org/10.1016/j.1indif.2007.12.
001

Kim, H. Y. (2013). Statistical notes for clinical researchers: Assessing normal distribution (2) using skew-
ness and kurtosis. Restorative Dentistry & Endodontics, 38(1), 52. https://doi.org/10.5395/rde.2013.
38.1.52

Lammertink, I., Boersma, P., Wijnen, F., & Rispens, J. (2017). Statistical learning in specific language
impairment: A meta-analysis. Journal of Speech, Language, and Hearing Research, 60(12), 3474—
3486. https://doi.org/10.1044/2017_JSLHR-L-16-0439

Landerl, K., & Reitsma, P. (2005). Phonological and morphological consistency in the acquisition of
vowel duration spelling in Dutch and German. Journal of Experimental Child Psychology, 92(4),
322-344. https://doi.org/10.1016/j.jecp.2005.04.005

Lervag, A., & Hulme, C. (2010). Predicting the growth of early spelling skills: Are there heterogeneous
developmental trajectories? Scientific Studies of Reading, 14(6), 485-513. https://doi.org/10.1080/
10888431003623488

Lum, J. A., & Conti-Ramsden, G. (2013). Long-term memory: A review and meta-analysis of studies of
declarative and procedural memory in specific language impairment. Topics in Language Disorders,
33(4), 282. https://doi.org/10.1097/01.t1d.0000437939.01237.6a

McArthur, G. M., Hogben, J. H., Edwards, V. T., Heath, S. M., & Mengler, E. D. (2000). On the “spe-
cifics” of specific reading disability and specific language impairment. The Journal of Child

@ Springer


https://doi.org/10.21827/32.8310/2022-SG-24
https://doi.org/10.21827/32.8310/2022-SG-24
https://doi.org/10.1017/S0305000910000322
https://doi.org/10.1017/S0305000910000322
https://doi.org/10.1111/j.1469-7610.2004.00394.x
https://doi.org/10.1111/j.1469-7610.2004.00394.x
https://doi.org/10.1111/cdev.13218
https://doi.org/10.1007/s11145-014-9517-0
https://doi.org/10.1007/s11145-014-9517-0
https://doi.org/10.1177/00222194209173
https://doi.org/10.1044/1092-4388(2005/101)
https://doi.org/10.1080/10888438.2018.1491584
https://doi.org/10.1044/1092-4388(2009/08-0248)
https://doi.org/10.1044/1092-4388(2009/08-0248)
https://doi.org/10.1111/1467-8624.00521
https://doi.org/10.3758/BRM.42.3.643
https://doi.org/10.3758/BRM.42.3.643
https://doi.org/10.1016/j.lindif.2007.12.001
https://doi.org/10.1016/j.lindif.2007.12.001
https://doi.org/10.5395/rde.2013.38.1.52
https://doi.org/10.5395/rde.2013.38.1.52
https://doi.org/10.1044/2017_JSLHR-L-16-0439
https://doi.org/10.1016/j.jecp.2005.04.005
https://doi.org/10.1080/10888431003623488
https://doi.org/10.1080/10888431003623488
https://doi.org/10.1097/01.tld.0000437939.01237.6a

2106 W. Bliekendaal et al.

Psychology and Psychiatry and Allied Disciplines, 41(7), 869-874. https://doi.org/10.1111/1469-
7610.00674

McCarthy, J. H., Hogan, T. P., & Catts, H. W. (2012). Is weak oral language associated with poor spelling
in school-age children with specific language impairment, dyslexia or both? Clinical Linguistics &
Phonetics, 26(9), 791-805. https://doi.org/10.3109/02699206.2012.702185

Norbury, C. F., Gooch, D., Wray, C., Baird, G., Charman, T., Simonoff, E., Vamvakas, G., & Pickles, A.
(2016). The impact of nonverbal ability on prevalence and clinical presentation of language disor-
der: Evidence from a population study. Journal of Child Psychology and Psychiatry, 57(11), 1247—
1257. https://doi.org/10.1111/jcpp.12573

Notenboom, A., & Reitsma, P. (2007). Spelling Dutch doublets: Children’s learning of a phonological
and morphological spelling rule. Scientific Studies of Reading, 11(2), 133—150. https://doi.org/10.
1080/10888430709336556

Pacton, S., Fayol, M., & Perruchet, P. (2006). Children’s implicit learning of graphotactic and morpho-
logical regularities. Child Development, 76(2), 324-339. https://doi.org/10.1111/j.1467-8624.2005.
00848_a.x

Schlichting, L. (2005). Peabody Picture Vocabulary Test-1II-NL. Amsterdam, The Netherlands: Hartcourt
Assessment BV.

Silliman, E. R., Bahr, R. H., & Peters, M. L. (2006). Spelling patterns in preadolescents with atypical
language skills: Phonological, morphological, and orthographic factors. Developmental Neuropsy-
chology, 29(1), 93—123. https://doi.org/10.1207/s15326942dn2901_6

Siméa (2017). Richtlijn Toelaatbaarheid [ Admission guideline]. Utrecht: Siméa.

Snowling, M. J., Nash, H. M., Gooch, D. C., Hayiou-Thomas, M. E., & Hulme, C. (2019). Wellcome
Language and Reading Project Team Developmental outcomes for children at high risk of dyslexia
and children with developmental language disorder. Child Development, 90(5), e548—e564. https://
doi.org/10.1111/cdev.13216

Tabachnick, B. G., Fidell, L. S. (2007). Using multivariate statistics (Vol. 5, pp. 481-498). Boston, MA:
Pearson

Tainturier, M. J., & Rapp, B. (2001). The spelling process. In B. Rapp (Ed.), The Handbook of Cognitive
Neuropsychology (pp. 263-289). Psychology Press.

Tomblin, J. B., Records, N. L., Buckwalter, P., Zhang, X., Smith, E., & O’Brien, M. (1997). Prevalence
of specific language impairment in kindergarten children. Journal of Speech, Language, and Hear-
ing Research, 40(6), 1245-1260. https://doi.org/10.1044/jslhr.4006.1245

Treiman, R., & Kessler, B. (2006). Spelling as statistical learning: Using consonantal context to spell
vowels. Journal of Educational Psychology, 98(3), 642. https://doi.org/10.1037/0022-0663.98.3.642

Treiman, R., & Kessler, B. (2014). How Children Learn to Write Words. Oxford University Press.

Ullman, M. T., & Pierpont, E. 1. (2005). Specific language impairment is not specific to language: The
procedural deficit hypothesis. Cortex, 41(3), 399-433. https://doi.org/10.1016/S0010-9452(08)
70276-4

van Alphen, P., de Bree, E., Gerrits, E., de Jong, J., Wilsenach, C., & Wijnen, F. (2004). Early language
development in children with a genetic risk of dyslexia. Dyslexia, 10(4), 265-288. https://doi.org/
10.1002/dys.272

van der Lely, H. K., & Ullman, M. T. (2001). Past tense morphology in specifically language impaired
and normally developing children. Language and Cognitive Processes, 16(2-3), 177-217. https://
doi.org/10.1080/01690960042000076

van Til, A., Kamphuis, F., Keuning, J., Gijsel, M., Vloedgraven, J., & De Wijs, A. (2018). Wetenschap-
pelijke verantwoording LVS-toetsen DMT [Scientific justification pupil monitoring assessments
technical reading]. Arnhem: Cito.

Vandewalle, E., Boets, B., Ghesquiere, P., & Zink, 1. (2010). Who is at risk for dyslexia? Phonological
processing in five-to seven-year-old Dutch-speaking children with SLI. Scientific Studies of Read-
ing, 14(1), 58-84. https://doi.org/10.1080/10888430903242035

Vandewalle, E., Boets, B., Ghesquiere, P., & Zink, I. (2012). Development of phonological processing
skills in children with specific language impairment with and without literacy delay: A 3-year lon-
gitudinal study. Journal of Speech, Language, and Hearing Research, 55(4), 1053—1067. https://doi.
org/10.1044/1092-4388(2011/10-0308)

Verhoeven, L. (1995). Drie-Minuten-Toets [ Three minute test]. Arnhem: Cito.

Werfel, K. L., Al Otaiba, S., Kim, Y.-S., & Wanzek, J. (2021). Linguistic predictors of single word spell-
ing in first-grade students with speech and/or language impairments. Remedial and Special Educa-
tion, 42(2), 118-128. https://doi.org/10.1177/0741932520918858

@ Springer


https://doi.org/10.1111/1469-7610.00674
https://doi.org/10.1111/1469-7610.00674
https://doi.org/10.3109/02699206.2012.702185
https://doi.org/10.1111/jcpp.12573
https://doi.org/10.1080/10888430709336556
https://doi.org/10.1080/10888430709336556
https://doi.org/10.1111/j.1467-8624.2005.00848_a.x
https://doi.org/10.1111/j.1467-8624.2005.00848_a.x
https://doi.org/10.1207/s15326942dn2901_6
https://doi.org/10.1111/cdev.13216
https://doi.org/10.1111/cdev.13216
https://doi.org/10.1044/jslhr.4006.1245
https://doi.org/10.1037/0022-0663.98.3.642
https://doi.org/10.1016/S0010-9452(08)70276-4
https://doi.org/10.1016/S0010-9452(08)70276-4
https://doi.org/10.1002/dys.272
https://doi.org/10.1002/dys.272
https://doi.org/10.1080/01690960042000076
https://doi.org/10.1080/01690960042000076
https://doi.org/10.1080/10888430903242035
https://doi.org/10.1044/1092-4388(2011/10-0308)
https://doi.org/10.1044/1092-4388(2011/10-0308)
https://doi.org/10.1177/0741932520918858

Spelling abilities of Dutch children with developmental... 2107

Wiig, E. H., Semel, E., & Secord, W. A. (2010). Clinical Evaluation of Language Fundamentals (CELF-
4-NL) — Dutch Version (Dutch adaptation by Kort, W., Schittekatte, M., & Compaan, E.). Amster-
dam: Pearson Assessment and Information.

Wiig, E. H., Semel, E., & Secord, W. A. (2019). Clinical Evaluation of Language Fundamentals (CELF-
5-NL) — Dutch Version (Dutch adaptation by Pearson Benelux B.V. in collaboration with De Jong,
J.). Amsterdam: Pearson Assessment and Information.

Ziegenfusz, S., Paynter, J., Fliickiger, B., & Westerveld, M. F. (2022). A systematic review of the aca-
demic achievement of primary and secondary school-aged students with developmental language
disorder. Autism and Developmental Language Impairments. https://doi.org/10.1177/2396941522
1099397

Zwitserlood, R., van Weerdenburg, M., Verhoeven, L., & Wijnen, F. (2015). Development of morpho-
syntactic accuracy and grammatical complexity in Dutch school-age children with SLI. Jour-
nal of Speech, Language, and Hearing Research, 58(3), 891-905. https://doi.org/10.1044/2015_
JSLHR-L-14-0015

Publisher’s Note Springer Nature remains neutral with regard to jurisdictional claims in published maps
and institutional affiliations.

Authors and Affiliations

|1,2

Wendy Bliekendaa - Madelon van den Boer? - Britt Hakvoort’ -

Elise H. de Bree?

P< Wendy Bliekendaal
w.bliekendaal @auris.nl

Royal Dutch Auris Group, Rotterdam, The Netherlands

Research Institute of Child Development and Education, University of Amsterdam, Amsterdam,
The Netherlands

@ Springer


https://doi.org/10.1177/23969415221099397
https://doi.org/10.1177/23969415221099397
https://doi.org/10.1044/2015_JSLHR-L-14-0015
https://doi.org/10.1044/2015_JSLHR-L-14-0015
http://orcid.org/0009-0001-5487-0023
http://orcid.org/0000-0001-5258-7518

	Spelling abilities of Dutch children with developmental language disorder on words differing in complexity
	Abstract
	Introduction
	Present study

	Methods
	Participants
	Instruments
	Spelling ability
	Stimuli 
	Task 
	Background variables for children with DLD 
	Procedure 
	Analyses 



	Results
	Data screening
	Language outcomes
	Spelling outcomes for the DLD and TD groups
	Spelling outcomes for average-to-good and poor readers with DLD

	Discussion
	Spelling performance and pattern
	Spelling performance and reading ability in children with DLD
	Limitations and future directions

	Conclusions and implications
	Acknowledgements 
	References


