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ARTICLE INFO ABSTRACT
Keywords: Background: Children with early language delays are at increased risk of persistent language
Vocabulary screening impairment. Early identification and intervention are desirable. Parent-report inventories are

Validity of screening

useful screening tools, but the screening context places limits at their length. Validity of parent-
Parent report

report screening tools in languages other than English has been rarely reported in detail.

Aims: The aim was to establish the concurrent validity of an existing 40-item parent-report vo-
cabulary screening tool in Czech, using a picture-based examiner-administered comprehension
and production task as a concurrent measure of vocabulary.

Methods & Procedures: Parents of 200 children aged 1;3 to 3;6 were given the screening inventory,
in which they were asked if their child says or comprehends each of 40 words. At the same time,
children were administered a picture-based comprehension and production task. Concurrent
validity of the inventory was examined using correlations, partial correlations, and regression
analyses controlling for age.

Outcomes & Results: The partial Spearman correlation (controlling for age) between production
scores from parent-report and production scores from the examiner-administered task was 0.53;
for comprehension, the correlation between parent report and test scores was 0.36. These values
are similar to those reported for short and full versions of MacArthur-Bates CDI for 2-year-olds.
Conclusion & Implications: A 40-item tool shows clear concurrent relations with an examiner-
administered picture comprehension and production task. The study demonstrates that short
parent-report tools may be useful in early identification of language impairments, and they may
be a good option particularly in languages that have limited repertoire of assessment instruments.

1. Introduction

Language impairments in children present a serious risk for further development, including the development of social relationships,
cognitive skills, educational achievement, and social adjustment (Hughes et al., 2017; McCabe, 2005; Redmond & Rice, 1998; St Clair,
Pickles, Durkin & Conti-Ramsden, 2011; Whitehouse, Watt, Line & Bishop, 2009; Zambrana, Pons, Eadie, & Ystrom, 2014). It is thus
important to identify children with language impairment early, so that appropriate intervention strategies may be deployed in the
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youngest possible age. To identify children early on, various types of assessment instruments are needed, from full-length multidi-
mensional norm-referenced batteries to short tasks that can be used for screening and identification of children who are at risk.
Screening tasks have a valuable role in practice because they can be used for time-efficient identification of children who need further
attention. Full assessment is time-consuming and requires well-trained professionals, and the screening tasks can be used to select, with
relatively low costs, children that should be referred for such detailed examination. In addition, the screening tools are easier to
develop than full-fledged batteries, which is especially relevant in languages that have no formal assessment tools available. The
present study reports the validity of SDDS (Stru¢ny dotaznik détského slovniku, Short questionnaire of children’s vocabulary; Smolik &
Bytesnikova, 2017), a short, 40-item parent-report checklist for screening of vocabulary development in children acquiring Czech,
based on relations to another language development measure.

1.1. Early screening for language impairment

The delayed or disordered development of language skills may be classified under various clinical labels. Children who do not use
language at an age-appropriate level at 2 or 3 years of age, without any obvious medical cause, are described as late talkers (Rescorla,
2011), children with late language emergence (e. g. Rice, Taylor, & Zubrick, 2008) or a similar label. In children who are older, usually
about 4 years old or above, the terms language impairment, language disorder (American Psychiatric Diagnostic and statistical manual of
mental disorders, 2013), specific language impairment (e. g. Tomblin, Smith & Zhang, 1997), developmental language disorder (Bishop
et al., 2017) or similar are used. Children are not diagnosed with language impairment before the age of 4 or 5 years because early
language development is highly variable across children and some proportion of those who are late talkers by 2 or 3 years will catch up
with their peers and their language skills will be in the normal range. The proportion of late talking children who develop long-term
language impairment is a matter of debate, with quite variable estimates available. Dale, Price, Bishop and Plomin (2003) found that
more than 40% of children who scored below 10th percentile on vocabulary at 2 years of age could be classified as language impaired
at 4 years. While this means that early delay does not necessarily lead to later impairment, the likelihood of impairment is substantially
increased if early delay is present. In contrast, Rescorla (2002) found that children classified as late talkers at the age of 2 had language
scores mostly in the normal range when they were 5 years old and older. However, the children’s performance was still below age
average, and this persisted at least until 17 years of age (Rescorla, 2009). It is important to note that children recruited for this study
had expressive-only delays, and this is apparently associated with better prognosis than combined delay in production and compre-
hension (Dale et al., 2003; Thal, Tobias, & Morrison, 1991; Zambrana, Pons, Eadie, & Ystrom, 2014). Overall, there is solid evidence
that children with language delay at the age of 3 years or earlier are at increased risk of developing language impairment, and even
those who later improve have lower language skills than their peers (McKean et al., 2017; Morgan, Farkas, Hillemeier, Hammer, &
Maczuga, 2015; Rice, Taylor, & Zubrick, 2008; Zambrana, Pons, Eadie, & Ystrom, 2014). Screening for language delay at the age of 3
years and earlier is thus well-founded, and there is growing consensus that developmental intervention should be provided as early as
possible, avoiding the wait-and-see approach (Capone Singleton, 2018).

1.2. Language screening and parent report

Various tools and procedures are available for early screening of language development. Some of these include testing by
healthcare professionals such as speech-language pathologists, pediatricians or nurses, and they are often derived from larger full-scale
assessment batteries (Seymour, Roeper & de Villiers, 2003; Uilenburg et al., 2018; Wiig, Secord & Semel, 2013). Other tools rely on
parent report, capitalizing on the fact that parents know the child in a wide variety of situations. The advantage is that parent reports
are based on regular and repeated behaviors of the child rather than short-time snapshots.

The parent report methods have long been used in various areas of child psychology (Humphreys & Ciminero, 1979). In language
acquisition research and assessment, the first formal tools were developed in late 1980s and early 1990s, based on previous use in
research. The two well-known instruments are the MacArthur-Bates Communicative Development Inventories (CDL; Fenson et al.,
1993, 2007), and the Language Development Survey (LDS; Rescorla, 1989). Both contain extensive lists of words, and parents are
asked to mark the words used or understood by their child. In addition to the word list, the tools contain questions about language and
communicative development of children. The original CDI is available in two versions for different ages, 8 to 15 months and 16 to 30
months. In the former, Words and Gestures, additional questions target various nonverbal symbolic and communicative behaviors that
are reliably related to the onset of language. The version for older children, Words and Sentences, contains additional questions about
how children combine words and what kinds of sentences or word combinations they use. The Language Development Survey relies
primarily on the word list but it asks parents to write down five longest word combinations they can remember from the child.

The CDI inventories were developed as general assessment tools for use in practice as well as research. In contrast, LDS was pri-
marily intended as a screening tool for language impairment. Both tools are widely used for these purposes, but they may not be suited
for routine screening because of the amount of time and attention needed to complete them. According to Rescorla (1989), most
parents can fill LDS within 10 min, which seems efficient. CDI is about twice as long, various authors mention times between 30 and 45
min as the typical time needed to respond (Eriksson, Westerlund, & Berglund, 2002; Jackson-Maldonado, Marchman & Fernald, 2013).
With young children or children who say only a few words, the time can be considerably shorter, but even reading the full list of words
in CDI may take 10 to 15 min, and this time may not be available in the settings where screenings are typically administered, such as
the pediatrician’s office.

To some extent, shorter tools are available as components of broader developmental screening instruments such as Ages and Stages
(Squires, Twombly, Bricker & Potter, 2009) or Vineland Adaptive Behavior Scales (Sparrow, Cicchetti & Balla, 2005). Parent-report
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tools focused on language include the Developmental Vocabulary Assessment of Parents (Libertus, Odic, Feigenson, & Halberda,
2015), comprising over 200 items. While shorter than full-scale CDI or LDS, they are not suitable for first routine screening. The
authors of CDI recognized the need for a shortened version of the inventory, and developed two inventories with 89 or 100 items for
children of various ages (Fenson et al., 2000). For children aged 30 to 37 months, CDI III with 100 items was developed (Fenson et al.,
2007). Short versions of CDI were also developed in other languages such as Spanish and Swedish (Eriksson, Westerlund, & Berglund,
2002; Jackson-Maldonado et al., 2013). The reports on the development of these short versions suggest that their measurement
properties are comparable to the full versions and the decrease in accuracy compared to the full versions is small. Shortened
parent-report vocabulary inventories are thus a viable option for developing screening tools.

1.3. SDDS: the Czech 40-item screening tool

In Czech, there are only few tools available for early language assessment, and there are no psychometrically constructed in-
struments or procedures to screen young children for language development delays. This means that professionals have very limited
range of options when examining language in young children. Recently, Dovyko (Dotaznik vyvoje komunikace: Communicative
Development Questionnaire), a normed adaptation of the CDI: Words and Sentences was published (Smolik, Turkova, Marusincova &
Malechova, 2017) but this is not suitable for fast screening. At the same time, there is demand from practicing professionals for formal
screening and assessment tools. To address this need, a screening inventory was developed: SDDS - Strucny dotaznik détského slovniku
(Short questionnaire of children’s vocabulary; Smolik & Bytesnikova, 2017). This inventory used the approach taken in the short
versions of the CDI, namely shortening the vocabulary inventory and using the scores to compare children, not to map the whole
vocabulary. However, a 100-item inventory was still considered lengthy based on discussions with practitioners, and a shorter list of 40
words was developed, based on the age norms of the Czech CDI adaptation and informal feedback from professionals. The final
product, SDDS, is a short questionnaire in which parents mark both whether the child uses or comprehends each word. The idea was to
provide professionals in the field with an instrument that could be completed by parents in a very short period of time, e. g. in the
waiting room of the pediatrician’s office or even during the examination.

1.4. Establishing validity of the SDDS

The SDDS was standardized on a sample of 1047 children from Brno and neighboring areas, and it has been published, along with
the norms and psychometric information (Smolik & Bytesnikova, 2017). The norming study revealed a good discrimination ability
especially around the age of 2 years. Separate norms were created for comprehension and production. While the norming study used a
large sample, it did not include any measures of concurrent validity, relying instead on arguments about the content validity. One
reason for this was the absence of an appropriate measurement tool in Czech that could be used as the validating measure: there are no
such norm-referenced tools in Czech for the ages around 2 or 3 years.

However, it is desirable to test the validity of the screening tool against a direct assessment of language or vocabulary skills. For this
reason, the present study administered the SDDS screening tool along with the Czech version of the Crosslinguistic Lexical Task (CLT;
Haman, Luniewska & Pomiechowska, 2015; Luniewska & Smolik, 2016), a tool that was developed in the European COST cooperation
project on bilingual SLI. The method has not been normed in Czech (nor in any other language) but was developed with the intent to
assess vocabulary. The development took into account naming agreement for stimulus pictures and the properties of the target words
such as frequency, length, and age of acquisition ratings. Details of the procedure for developing and selecting the list of items were
reported by Haman et al. (2017) and Haman et al. (2015). It would be ideal to use a standardized norm-referenced task for validating
our SDDS inventory, but because no such tasks are available for this age range in Czech, CLT is a reasonable option to establish re-
lations between the screening inventory and an examiner-administered measure. The advantage of CLT is that it has an international
community of users and it is likely that more technical information becomes available with the increased usage of the task.

CLT consists of 128 items, of which 64 test comprehension and 64 production. The comprehension component is similar to the
Peabody Picture Vocabulary Test (PPVT; Dunn & Dunn, 2007), and the production component is similar to the initial parts of
Expressive Vocabulary Test (EVT; Williams, 2007). Even though the task does not have formal proof of concurrent validity yet, the fact
that it uses similar type of tasks as well-known instruments supports its content validity. If there are adequate relations between SDDS
and CLT, the validity of both tasks is supported to some extent. Ideally, this will be the first step in the process of describing the
measurement properties of SDDS and CLT, and developing a set of norm-referenced instruments for Czech. We thus examined the
relations between SDDS scores and the examiner-administered CLT vocabulary task using correlational analysis, regression analyses
and sensitivity and specificity analyses, while controlling for the effects of age.

2. Method
2.1. Participants

A total of 200 typically developing children aged 15 to 42 months were recruited for the study. The parents of potential participants
were contacted via preschools, pediatricians, parent’s clubs or social media, either by the staff of the cooperating institutions or
directly by the examiners. Children were included only if parents reported no communication disorder or other developmental dis-
order, no frank neurological impairment or serious sensory impairment. Only three of the children had some exposure to languages
other than Czech at home (Russian or Turkish) but their families reported that Czech was the primary means of communication and
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one of the parents was native Czech speaker. The sample covered the whole age range for which SDDS is normed, i. e. 18 to 42 months,
including a few younger children, but older children were represented somewhat more than younger children. Table 1 summarizes the
distribution of children’s ages as well as the demographic and perinatal information. The children were recruited in various regions of
the Czech Republic, primarily in the South and East, and were from various types of communities, both large cities and the country.
The study was approved by the Ethics Commission of the Institute of Psychology of the Czech Academy of Sciences.

2.2. Measures

SDDS. The inventory consists of 40 items that are shown in the appendix, with approximate translations. The words are organized
by thematic relations, grouping animals, household items, actions and other categories in a similar way as in CDI and Dovyko. The
inventory includes 20 nominals, 9 verbs, 2 adjectives, and 9 words belonging to other categories (including but not limited to in-
terjections, pronouns, and numerals). For each word, the parent marks whether the child uses the word, and whether s/he understands
it. Separate scores were calculated for comprehension and production by tallying the number of words marked in each category.

CLT. Cross-linguistic Lexical Task consists of 128 items, 64 for comprehension and 64 for production. In each group, there are 32
items testing nouns and 32 for verbs. In the production items, the child is shown a single picture and asked to name it. In the
comprehension items, children are shown a page with four pictures and asked to point to the one labeled by the experimenter. The task
was scored separately for production and comprehension. Unlike the standardized measures such as PPVT or EVT (Dunn & Dunn,
2007; Williams, 2007), CLT does not present items with increasing difficulty, and thus does not use discontinuation rules based on
repeated unsuccessful responses. All items must be presented. This was generally not a problem with the comprehension component,
but with the production component, a total of 17 children could not cooperate: they would not respond to the prompts and they
became frustrated and fidgety when confronted with additional items. The administration of the task was finished for these children.
These cases were scored with 0 and included in our main analyses because this appeared to be the more conservative approach for
estimating the validity of SDDS. However, we also report some analyses that excluded these children.

2.3. Procedure

If parents agreed with their children’s participation, they worked with the examiners to schedule a testing session during which CLT
was administered. The testing sessions could be at the child’s preschool, parent club, at a pediatrician’s office or in the children’s home,
always in a quiet room with the examiner, child and possibly the parent present. If parents were present, they were given SDDS task
during the testing session. Otherwise, they received the form from preschool teachers or other collaborators with the instruction to
return it within 7 days from the testing session. CLT was administered first with the comprehension component, then the production
component. The picture stimuli were presented on a tablet screen.

Table 1
Demographic and perinatal data.
Variable N %
Child age in months (years;months)
15-17 (1;3-1;5) 6 3.0
18-23 (1;6-1;11) 28 14.0
24-29 (2;0-2;5) 40 20.0
30-35 (2;6-2;11) 40 20.0
36-42 (3;0-3;6) 86 43.0
Mother’s education
elementary or vocational 19 9.5
completed secondary, some postsecondary 82 41.0
college or university degree 99 50.5
Father’s education (if living in household)
elementary or vocational 51 25.6
completed secondary, some postsecondary 73 36.7
college or university degree 76 38.7
Number of siblings
0 68 34.0
1 103 51.5
2 21 10.5
3 or more 8 4.0
Birthweight
2500 g and above 188 94.0
under 2500 g 12 6.0
City/town of residence population
above 200,000 86 43.0
20,000 - 200,000 21 10.5
2000 - 20,000 28 13.5
under 2000 66 33.0
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2.4. Data analysis

The data were analyzed using correlational analysis and regression analysis examining the relations between the performance on
SDDS and on CLT comprehension and production tasks. For correlational analysis, Spearman rank-order correlations were used
because the relation between the two measures might not be linear. Both SDDS and CLT scores naturally increase with age and the raw
correlations would simply reflect this effect; for this reason, partial correlations controlling for age were used.

Linear regression analysis was used to estimate the effect of using the 10th percentile cut-off criterion on SDDS. In this set of
analyses, CLT production or comprehension score was used as the dependent variable. The status according to SDDS was used as a
categorical predictor, with children at or below 10th percentile for the given age considered at risk, along with age as a continuous
predictor. To control for the effects of age, it was included as an additional quantitative predictor. Age was initially included as
orthogonal polynomial with linear and quadratic components to account for any changes in the growth rate of CLT scores. If the
quadratic component had no significant effect, the models were refit and the model with linear age only is reported. Standardized
regression coefficients () are reported here as measures of effect size. All analyses were performed in R (R development core team,
2020).

Sensitivity and specificity of SDDS for diagnosing impaired language development were calculated using different quantitative
criteria on CLT to determine the language status and different screening criteria on SDDS. Because CLT is also a task in development,
there are no established criteria for diagnosing language impairment using this task. We chose to use the bottom 15 percent criterion
for classifying children as language-impaired according to CLT. Because our children were of different ages, the value of this criterion
must be calculated by modeling quantile curves. The value of 15th percentile for CLT was determined, separately for the compre-
hension, production and total scores, by using the quantSheets function in the software package gamlss for R (Stasinopoulos et al.,
2007).

3. Results

Descriptive data for all methods are shown in Table 2, separately for children in four age bands. There is a clear increase with age in
all measures. Fig. 1 shows scatterplots demonstrating the increase of SDDS and CLT scores with age, also showing a linear regression
line and a nonparametrically smoothed growth curve. The smoothed lines do not assume linear relation between the variables along
the whole range of values of the x-axis variable, but rather show a smoothed empirical relation calculated locally for each point along
the x axis. Fig. 2 shows the mutual relations between SDDS and the criterion task, CLT; close alignment between the regression line and
the nonparametric spline suggests that the relation is linear, but it is not the case for the relations of both tasks with age. Because of the
potential non-linearity in relations between age and the SDDS and CLT scores, the correlational analyses were performed using the
Spearman rank-order correlation coefficients, and the growth models tested for the significance of the quadratic component.

Table 3 (below diagonal) shows the raw Spearman correlations between SDDS scores, CLT scores, and age, as well as (above di-
agonal) partial correlations between SDDS and CLT scores with age partialled out. All these correlations are statistically significant at
the level of p<0.001. Validity of SDDS is best estimated from the partial correlations, and these suggest moderate relations between the
two measures. The correlation coefficient between production scores on SDDS and CLT is 0.53, between comprehension scores 0.36.
The relations also suggest some degree of modality-specific validity, especially for the production. SDDS production scores show
stronger relation to CLT production (r = 0.53) than comprehension (r = 0.39). For SDDS comprehension, the relations to CLT
comprehension and production are very similar (r = 0.36 and 0.32, respectively).

The analyses included 17 children who scored 0 on CLT production because they did not cooperate and produced no verbal labels
for the pictures. When these children were excluded, the estimated coefficients were 0.55 for SDDS production and 0.41 for SDDS
comprehension, comparing to 0.53 and 0.32, respectively, when all children were included. Given these numbers, we were satisfied
that the children who did not provide verbal responses did not skew the validity estimates.

The analyses show a clear correlation between SDDS and CLT scores, but SDDS is likely to be used for making categorical dis-
tinctions about whether to refer the child for further evaluation or not. To compare the performance of children who do and do not pass
a categorical criterion, we examined the performance on CLT in children who were at or below the 10th percentile on SDDS with
children who were above the 10th percentile. The effect of age was taken into account by using linear regression, with the low vs.
normal group as a categorical predictor and age as a continuous predictor. For the analysis of comprehension, age was entered with a
linear and quadratic term to account for the nonlinearity in the growth of CLT. For production, the quadratic component was not
significant and the reported model only includes linear effect of age. Table 4 shows that there were clear differences between the

Table 2

Descriptive statistics in four age bands.
Age SDDS SDDS CLT CLT
(months) Comprehension Production Comprehension Production

N M SD M SD M SD M SD

15-23 34 24.9 9.7 8.5 10.29 27.32 13.77 13.50 11.24
24-29 41 34.7 6.1 26.0 25.88 44.10 16.28 27.98 16.35
30-35 40 36.5 4.6 32.5 31.12 47.55 13.63 28.23 14.90
36-42 85 36.8 5.4 38.0 36.32 50.73 11.58 37.55 13.54
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Fig. 2. Relations between SDDS and CLT, separately for each modality. The curved lines are nonparametric moving-average type estimates.

Table 3
Correlations between all the measures as well as age (below diagonal), and partial correlations between the measures, with age partialled out (above

diagonal). All p’s<0.001.

SDDS prod. SDDS comp. CLT prod. CLT comp.
SDDS production 0.63 0.53 0.39
SDDS comprehension 0.69 0.32 0.36
CLT production 0.71 0.49 0.73
CLT comprehension 0.54 0.52 0.79
Age (days) 0.64 0.54 0.53 0.51

groups. When the low-performing group was based on the SDDS production score, the standardized regression coefficient for SDDS
status was 0.34 (p<0.001), and the average difference between CLT production scores between the low and normal group was over 15
points. Using the SDDS comprehension score to define the low-performing group resulted in mean difference of about 8 points on CLT,
and the corresponding effect size in standardized regression coefficient metrics was 0.18 (p = 0.002). These results show a clear
difference in vocabulary performance between children who are at the 10th percentile or below on SDDS and those who are above this
cutoff. This difference is particularly strong for the production scores, confirming that the production scores on SDDS provide more
precise measure of language status than comprehension scores.

The difference in CLT vocabulary scores between children above or below 10th percentile on SDDS confirms that low status on
SDDS is associated with decreased scores on examiner-administered lexical task. However, diagnostic accuracy of screening tools is
usually described using sensitivity and specificity, which are reported for different screening and reference criteria in Table 5. In
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Table 4
Regression models showing the effect of being at or below 10th SDDS percentile on CLT scores.
Production
Standardized S t p
Intercept — 5.78 <0.001
Age (days) — linear 0.56 10.02 <0.001
SDDS production > 10th percentile 0.34 6.12 <0.001
Comprehension
Standardized p t P
Intercept — 15.80 < 0.001
Age (days) - linear 0.52 8.81 < 0.001
Age (days) — quadratic -0.15 —2.60 0.010
SDDS comprehension > 10th percentile 0.18 3.11 0.002

general, specificity is mostly above 0.8, with lowest values of 0.76. This means that most children who are identified in screening really
have low vocabulary when measured in a test. On the other hand, sensitivity was low, ranging from 0.33 to 0.59, with best results for
the combined criteria on SDDS comprehension and production. Low sensitivity means that a relatively large number of children with
low vocabulary are not identified by SDDS. However, the number should be evaluated in comparison to other parent report tools used
for language screening.

4. Discussion

The results largely confirm that a 40-item parent-report inventory can be used as a screening measure of language development
with acceptable validity. While the validity of parent report tools for child language has been repeatedly established, the shortest
existing instruments consist of 89 items (Fenson et al., 2000; Jackson-Maldonado et al., 2013). It was thus unclear whether shortening
the list of words even further would not render the instrument invalid — the limited length is likely to decrease reliability, which is a
limiting factor for the validity of a test. The usual strategy to overcome the uncertainty of parent reports is to use large numbers of
items, but the requirements of a screening tool are exactly the opposite, and 40 items might be too little to provide enough data.
However, the results show that the 40-item scale can provide meaningful data on early vocabulary.

It could be argued that the relation between SDDS and CLT tasks is not very strong; the partial correlation coefficient is 0.53
between the production measures, and 0.36 between comprehension measures (see Table 3), which corresponds to about 25% or 13%
of variance in CLT explained by SDDS. However, these numbers must be evaluated in the context of similar studies and similar tools.
There are no generally accepted rules for how strong the correlation between a test and a criterion task should be for the test to be
considered valid; rather the procedure of establishing validity requires integrating wide range of information about the performance of
the instrument (Cicchetti, 1994; Newton & Shaw, 2013; Standards for Educational & Psychological Testing, 2014). The current study
provides one step in this process, and the results should be interpreted with regard to other studies that examined the validity of
screening and parent-report tools. In this respect, the current results are fully comparable with criterion validity figures available for
the complete CDI and other screening tools. Feldman et al. (2005) reported correlation coefficient of r = 0.32 between CDI at 2 years of
age and PPVT at 3 years, and of r = 0.41 between the 100-item version CDI-III at 3 years and PPVT at the same age. These numbers best
correspond to our figure of r = 0.39 between SDDS in production and CLT in comprehension (Table 2). There are few validity estimates
comparing production scores on CDI with formal production tasks, but Reese & Read, 2000 reported a correlation between CDI at 2;1
years and EVT (Williams, 2007) at 2;8 years, with the value of r = 0.50. This is very close to our value of 0.52 between the productive
measures reported in Table 2. Libertus, Odic, Feigenson, & Halberda, 2015 tested the validity of their 204-word parent-report in-
strument. In a regression model with the parent-report scores as the dependent variable and the age and examiner-administered
vocabulary task (PPVT) as predictors, the standardized regression coefficient for PPVT was 0.42, which is roughly comparable with
the partial correlation of 0.39 in our results between SDDS production and CLT comprehension scores (although partial correlations
are somewhat different from standardized regression coefficients, i. e. semipartial correlations). Heilmann, Weismer, Evans, & Hollar,

Table 5
Sensitivity and specificity of different SDDS criteria for language delay according to CLT (total N = 200).

CLT Score <=15th percentile

Comprehension Production Total

(N =29) (N =29) (N=43)
SDDS screening criterion Sensitivity Specificity Sensitivity Specificity Sensitivity Specificity
<= 10th percentile in
production (N = 25) 0.38 0.92 0.41 0.92 0.33 0.93
comprehension (N = 30) 0.38 0.89 0.41 0.89 0.33 0.90
both (N =13) 0.48 0.84 0.55 0.85 0.44 0.85
<= 15th percentile in
production (N = 37) 0.45 0.86 0.48 0.87 0.40 0.87
comprehension (N = 35) 0.38 0.86 0.41 0.87 0.33 0.87
both (N = 16) 0.52 0.76 0.59 0.77 0.49 0.77
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2005 examined a group of 24-month-old late talkers and found a correlation of r = 0.63 between the production scores on CDI and the
expressive portion of the Preschool Language Scale-Third Edition (Zimmerman, Steiner, & Pond, 1992). This is higher than the cor-
relation between productive scores on SDDS and CLT observed here (r = 0.53), but the full-length CDI is a more comprehensive
measure so it is understandable. Comparisons with these studies also confirm that validity estimates for the parent-reported
comprehension scores are lower than for production scores, both in SDDS and other studies.

Overall, comparing the correlations between CLT and SDDS in our study with the existing research suggests that the new 40-item
parent-report instrument can be used as a measure of vocabulary skills. It does not have considerably lower validity estimates than full-
length CDI, or the 100-item CDI-III. The reduction to 40 items thus does not limit the instrument’s validity and the use of short parent-
report instruments is supported by the current study.

For practical use of an instrument, sensitivity and specificity are particularly important. Our data show that SDDS has acceptable
specificity but the sensitivity is low with most criteria. This means that children who are identified by the screening criterion usually do
have low vocabulary, but a large number of children with low vocabulary are not identified by the screening tool. However, some
previous studies reported even lower values of sensitivity for well-established screening tasks, e. g. nonword repetition (Archibald &
Joanisse, 2009). A recent metaanalysis found the mean of sensitivity from 6 studies to be 0.66 (Sim, Thompson, Marryat, Ramparsad &
Wilson, 2019), which is only slightly higher than the sensitivity of 0.59 provided by the best criterion reported here. Although our
SDDS data do not reach the values considered as acceptable by Plante & Vance, 1994, they are nevertheless in line with tools used in
practice. We thus recommend caution in the use of SDDS but consider it comparable with existing instruments. Based on the results, we
recommend using combined comprehension and production criteria rather than modality-specific scores. Given the good specificity
values, low result in SDDS should be viewed as an important warning sign that warrants more detailed examination by professionals.
Values above the screening range, on the other hand, should not be used to exclude the possibility of language delay, especially if
children score in lower percentiles.

Most existing research on the validity of parent-reports in language screening is from English-speaking environments using tools in
different varieties of English. Some evidence for the validity of parent-report tools, especially the CDI but also LDS, is available from a
number of languages (including Polish which is closely related to Czech: Rescorla, Constants, Bialecka-Pikul, Stepien-Nycz, & Ochal,
2017; see Dale and Penfold, 2011, for general overview), but test validity can be influenced by many factors and should thus be tested
when tools are adapted in new environments, which was the goal of the current study. For example, parents in a different communities
and cultures may approach the instrument with different beliefs, which might lead to differences in the quality of reporting. With the
short inventory presented here, the validity could be compromised if items are not be representative of the whole vocabulary. The
current study, however, indicates that this is not the case for the Czech SDDS measure.

The results reported here are especially encouraging for researchers and clinicians working in smaller languages with limited
repertoire of assessment and screening tools. The present findings indicate that a short screening inventory can be comparable to much
longer inventories. If a practical tool for efficient screening and early identification of language- impaired children is needed, a short
inventory is a viable option. Such a short inventory is easier to develop than a full-length instrument such as the MCD], and it is thus a
good option as an initial step in developing a portfolio of diagnostic instruments.

We believe that SDDS should be introduced in clinical practice as a part of routine pediatric health checks. This could improve
identification of children who are otherwise not identified. This is especially important because a relatively large proportion of Czech
children do not go to daycare before the age of 4 or 5, and thus their limited skills may not become apparent. The introduction of SDDS
into clinical practice should raise awareness of language and communication problems among pediatricians, and it is likely to be
accepted by health professionals much better than long instruments such as CDI (Dovyko). Even LDS (Rescorla, 1989) would be
probably considered as impractical for routine use due to its length, if it had a Czech version.

A strong aspect of the present study is that it examined the full age range of children for which the SDDS was normed, i. e. from 18 to
42 months, including a few younger children. Usually, validation of developmental measures is done in a narrow age band to avoid the
confounding effect of age. However, this means that the instrument is not tested in the whole age range for which it is normed, and that
the correlations with other measures may be lower in other age bands. The validity estimates presented here reflect the overall
performance of the tool across the whole age range, with the age effects removed using partial correlations.

4.1. Limitations

One limitation of the present study is the nature of the criterion task. Instead of being a well-documented extensive measure of
language development, it was itself a new tool that is currently under development. However, this only reflects the situation that
motivated the development of the 40-item SDDS inventory, namely the severely limited range of assessment and screening instruments
for Czech. Further research will be important in establishing predictive and convergent validity, as well as other measurement
properties.

For a screening tool, it would be most desirable to have an estimate of predictive validity, but with a new method, it is not surprising
that this is not available. Another potential limitation is that the criterion test might not be suitable for the whole age range of children
participating. CLT requires understanding and cooperation from the child, and children may be shy or unresponsive to an examiner
they don’t know. Even though children generally like the picture task formats and the pictures in CLT were well received, the test may
not be performing so well in children below 2 years who have limited ability to cooperate. However, inspection of plots in Fig. 1
suggests that the floor effects on CLT tasks with young children are weak or modest, so this concern is to some extent alleviated by the
data.
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5. Conclusion

Parent-report inventories on child vocabulary have proven as valuable tools in research and in clinical practice. The usual strategy
has been to use long word lists covering a large proportion of possible early words. This produces detailed snapshots of vocabulary
development but may be impractical and unnecessary for estimating the developmental level. Shorter instruments of about 100 items
have been developed for this purpose, and the present report shows that further shortening to 40 items is a viable option. Concurrent
validity of a 40-item parent-report screening inventory is no worse than the validity of full CDI, its short versions, or some other parent
report tools. This is true especially when the production and comprehension sections of the screening tool are used in a combined
criterion. The results are particularly encouraging for work in languages that have no formal language screening tools available for the
early ages. Developing a short parent-report instrument is a relatively low-cost way of creating such a tool.
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Appendix A

List of words and approximate translations

Animal sounds nebe sky
kykyryky cock-a-doodle-doo strom tree
Greetings Action words

dobrou noc good night chtit want
Nominals jit go, walk
auto car dat give
pastelka color pencil zlomit break, snap
marmeldda fruit jam brecet cry
rohlik breadroll hazet throw
hrasek pea opravovat fix
obleceni clothes bydlet stay, live
tricko t-shirt skongit end, finish
nos nose Time, quality etc.

nehet finger-/toenail vecer evening
sprcha shower tady here
okno window hodné alot
Suplik drawer zadny none
kartacek brush moje my, mine
kamarad/ka friend (male/female) kde where
babicka grandma dlouhy long

pes dog suchy dry

zelva turtle maly small
liska fox
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