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Abstract
Background: For over 30 years, parental reports have been used to study the
vocabulary of children under 4 years of age. Research exploring parental check-
lists as a measure of vocabulary in older children is very limited. Typically,
authors of parental checklists report the reliability of the developed tools but do
not explore validity in terms of the agreement between parental assessments and
the children’s actual word knowledge.
Aims: We aimed to explore the reliability and validity of a parental checklist
for assessing vocabulary in children aged between 3 and 6 years. Furthermore,
we aimed to evaluate the agreement between indirect (parental checklist) and
direct (picture naming and picture recognition tasks) assessments of children’s
vocabulary.
Methods and Procedures: A group of 94 typically developing monolingual
Polish-speaking children aged between 3 and 6 years were first directly tested
onsite with picture naming and picture recognition tasks (Cross-Linguistic Lexi-
cal Tasks). Subsequently, the participants’ parents completed an online checklist
containing the same set of 128 items andmarked all the words that they had ever
heard in their child’s spontaneous speech.
Outcomes and Results: The parental checklist demonstrated very high inter-
nal consistency. The scores of the parental checklist and vocabulary tasks were
moderately correlated. We compared the total number of words marked by
parents and the number of items correctly identified by children in the pic-
ture naming and picture recognition tasks. In picture naming, we found no
difference between the children’s scores and the number of words selected by
parents. However, parents selected significantly fewer words than children cor-
rectly recognised in the picture recognition task.When data were analysed at the
level of individual items (i.e., whether parents selected exactly the same items
that children answered correctly), we found that the level of agreement was low.
The level of agreement correlated negatively with the children’s vocabulary; that
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2 PARENTAL REPORT OF VOCABULARY

is, the more words a child knew, the lower the agreement between the direct
measure and the parental checklist.
Conclusions and Implications: Parental checklists should be used with cau-
tion in children aged between 3 and 6 years, especially if the assessed children
have a large vocabulary and if item analysis is planned. Such checklists may be
of more use in younger children or in children with limited vocabulary.

KEYWORDS
assessment, children, parents, preschool, psychometrics, vocabulary

WHAT THIS PAPER ADDS
What is already known on the subject
∙ Parental checklists are commonly used to assess the vocabulary of children
younger than 4 years of age. Previous research has indicated that parental
checklists are reliable in terms of internal consistency and valid in terms of
predictive and convergent validity.

What this paper adds to the existing knowledge
∙ This study introduces a parental checklist designed for assessing the vocab-
ulary of monolingual Polish-speaking children aged between 3 and 6 years.
Statistical analyses reveal that while the parental checklist exhibits high reli-
ability, and the scores on the checklist correlate with direct measures of
vocabulary, the agreement between parental reports and direct vocabulary
measures (i.e., validity) is notably low, particularlywhen examining individual
test items.

What are the clinical implications of this work?
∙ These findings underscore the importance of exercising caution when using
parental vocabulary checklistswith children aged between 3 and 6 years. These
checklists can serve as a replacement for direct vocabulary tests only when the
general/overall score is needed. However, when specific words are the subject
of interest, parental reports may not be a valid measure.

INTRODUCTION

For over three decades, parental reports have served as
a reliable method for studying the vocabulary of chil-
dren under 4 years (Marchman & Dale, 2023). However,
research examining parental reports as ameasure of vocab-
ulary in children older than 4 years remains limited.
The most widely used tool for assessing early vocabulary,
available in over 100 language versions, is the MacArthur-
Bates Communicative Development Inventory (MB-CDI;
Marchman et al., 2023). These inventories are typically
designed for children aged from8months to 30−36months

(Jarůšková et al., 2023; Marchman & Dale, 2023). While a
version of the MB-CDI for older children, that is, 3-year-
olds, was developed 2 decades ago (CDI-III; Feldman et al.,
2005), it gained popularity only recently with the introduc-
tion of new language versions (see, Table 1). These versions
of the CDI-III have consistently demonstrated excellent
reliability, typically characterised by very high internal
consistency (Cadime et al., 2021; Eriksson, 2017; Kas et al.,
2022; Tulviste & Schults, 2020). Moreover, some language
versions of the CDI-III also include data on the tools’ valid-
ity (Cadime et al., 2021; Eriksson, 2017; Tulviste & Schults,
2020).
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ŁUNIEWSKA et al. 3

TABLE 1 The recently developed CDI-III versions with age ranges.

Language Age range (years; months) Authors
Basque 2;6 to 4;2 Garcia et al. (2014)
Croatian 2;6 to 4;0 Šmit Brleković and Kraljević (2023)
Estonian 2;10 to 3;3 Tulviste and Schults (2020)
Hungarian 2;0 to 4;2 Kas et al. (2022)
Norwegian 2;6 to 4;0 Holm et al. (2023)
Persian 2;6 to 3;1 Mokhtari et al. (2022)
Portuguese 2;6 to 4;0 Cadime et al. (2021)
Spanish 2;6 to 4;0 Jackson-Maldonado et al. (2022)
Swedish 2;6 to 4;0 Eriksson (2017)

Reliability and validity of parental reports

Reliability

The reported reliability of parental reports typically refers
to the concept of internal consistency. In publications
of parental vocabulary checklists, the most commonly
applied measures of internal consistency include Cron-
bach’s α (Eriksson 2017; Holm et al., 2023; Tulviste &
Schults, 2020), Kuder-Richardson 20 score (Cadime et al.,
2021) and the split-half method (Šmit Brleković and Kral-
jević, 2023). Considered together, these different measures
of internal consistency indicate the individual items in
parental reports of vocabulary measure the same underly-
ing construct.

Predictive validity

The validity of parental reports is typically reported in
terms of predictive and/or convergent validity. Predictive
validity informs us whether, based on the scores of the
parental report, wemay “predict” a child’s score in another
measurement of, for instance, reading skills, after a given
time interval. For example, expressive vocabulary size at
the age of 2 years (as measured by parental reports) can be
used to predict subsequent language and literacy achieve-
ments up to fifth grade (Lee, 2011). Similarly, the decoding
skills and reading comprehension of sixth graders can be
predicted based on the child’s CDI score when they are 16
to 30 months old (Bleses et al., 2016). Recently, the educa-
tional achievements of 15-year-olds have been shown to be
predicted by expressive vocabulary measured at the age of
16 to 30 months (Dale et al., 2023).

Convergent validity

Convergent validity, on the other hand, evaluates the valid-
ity of parental reports by correlating the scores reported

by parents with an independent measure, often adminis-
tered by a specialist using a different tool. This approach is
referred to as convergent or congruent validity. Assessing
convergent validity is generally more straightforward than
predictive validity, as it involves measurements at a sin-
gle time point. Consequently, there is a substantial body of
research demonstrating the convergent validity of parental
reports on vocabulary.
For example, in children aged 16 to 21 months, CDI

scores have been correlated with a direct measure of recep-
tive vocabulary (Friend et al., 2012). In children aged 2.5 to
4 years, the total vocabulary scores in CDI-III were found
to be correlatedwith scores on the language subscale of the
Griffiths Mental Development Scale (Cadime et al., 2021).
Likewise, scores on theDevelopmental Vocabulary Assess-
ment for Parents (DVAP), a parental checklist based on
items from the Peabody Picture Vocabulary Test 4 (PPVT-
4; Libertus et al., 2015), were correlated with raw PPVT-4
scores in children aged 2;10 to 6;2 (r = 0.69). In summary,
the number of words selected by parents as produced or
understood by their children is consistently reported to
correlate with standardised tests of receptive or expressive
vocabulary.

Whymight correlations not be enough?

Studies on the validity of parental reports indicate that
there is a positive correlation between the number of
words a parent indicates and the number of pictures a
child names or recognises in standardised tests. However,
this correlation alone does not provide a complete pic-
ture of the agreement between parental reports and direct,
test-based measures of vocabulary. In essence, we lack
insight into whether the specific words selected from a
list by parents accurately represent the words the child
actually knows. To put it differently, we lack a compre-
hensive understanding of the level of agreement between
parental reports and alternative vocabulary assessment
methods.
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4 PARENTAL REPORT OF VOCABULARY

So far, the only study that has delved into the agreement
between parental assessments of children’s vocabulary and
children’s actual performance on language tasks using the
same set of words was conducted over 2 decades ago (Ring
& Fenson, 2000) and as far as we are aware, there have
been no replication studies of these findings. In this par-
ticular study, parents of 40 children aged 19 to 31 months
were first asked to complete a CDI: Words and Sentences
to assess the child’s total vocabulary and then to evalu-
ate two sets of pictures. For one set of 35 items, parents
were asked “whether they believed their child compre-
hended each target word” (Ring & Fenson, 2000, p. 145).
For the other set of 35 pictures, parents were asked to
“indicate which pictures their child would be able to label
verbally” (Ring & Fenson, 2000, p. 145). Following the
parental assessments, children were directly tested using
a picture-book technique, employing the very same items
as those judged by parents. This included the same pairs
of pictures for the recognition task and the same set of
pictures for the production task. The results from this
study revealed significant correlations between parental
assessments and children’s performance, with a correla-
tion coefficient of 0.55 for comprehension and 0.67 for
production. Interestingly, the strongest relationship was
found between the children’s production score and the
total score (the number of words that the parents marked
as spoken by the children out of the 680 items on the
list) on the CDI: Words and Sentences completed before
the testing session. This finding may indicate that when
given a longer list of words, parents can more accurately
estimate children’s overall vocabulary, even though they
may not be able to report the specific words that children
know.
What is crucial from the perspective of agreement

between parental reports and other measures of language
skills is that, despite a significant correlation between the
two, parents tended to overestimate their children’s accu-
racy in both comprehension and production tasks. The
accuracy estimated by parents exceeded children’s actual
performance by approximately 10% (in comprehension)
to 20% (in production). These findings suggest that while
there is a moderate correlation between parental assess-
ments and children’s performance (indicating convergent
validity), theremay be a lack of precise agreement between
the two measures. This lack of agreement is particularly
noteworthy in the context of analyses of individual word
knowledge as reported by parents and aggregated inWord-
Bank (Frank et al., 2021). Specifically, the potential lack of
concordance between parental reports and the actual set of
words children know could impact experiments that rely
on parental reports to indicate that children know specific
words.

Parental reports at preschool age

To date, only one tool has been developed for parental
reporting of the vocabulary of children older than 4 years—
specifically those aged 2 to 7 years (Libertus et al., 2015).
This tool is known as the DVAP. The DVAP was created
based on the first 204 items of the PPVT-4 (Dunn, &Dunn,
2007), encompassingnouns, verbs, and adjectives arranged
in order of increasing difficulty. Parents completing the
DVAP are tasked with indicating the words they have ever
heard their children use. The total score is the number
of words selected by the parents. DVAP scores have been
shown to correlate with scores from the CDI-III (in chil-
dren aged 2;2 to 4 years; r = 0.79) and PPVT-4 (Libertus
et al., 2015).
Recently, the DVAP has been employed in various

studies in which the vocabulary size of preschool-age chil-
dren served as a control variable (Elliott et al., 2022).
Additionally, a similar parental checklist, based on the
French version of the PPVT-4, has been developed for the
French language (Byers-Heinlein et al., 2022). Although
DVAP results are correlated strongly with children’s scores
on PPVT-4, the authors did not compare the average
scores on the two tools using statistical analyses (Lib-
ertus et al., 2015), nor did they analyse the differences
between the children’s scores and the parental reports
at the level of the individual words included in the two
tools.
In summary, parental reports can serve as a valuable

source of information about the vocabulary size of chil-
dren older than 3 to 4 years; however, the agreement
between the parental report and the child’s performance in
a vocabulary taskmay not go down to the single-item level.
Moreover, to date, no study has undertaken an in-depth
analysis of the accuracy of parents in selecting specific
words known to their children over the age of 3 years.

Current study

In this study, we assess the psychometric properties of
a parental checklist based on items from a standardised
vocabulary test known as the Cross-Linguistic Lexical Task
(CLT-PL; Haman et al., 2015). Specifically, we focus on
examining the reliability and validity of the parental check-
list, as well as verifying the agreement between direct
vocabulary assessment using the CLT-PL and indirect
assessment via the parental checklist.
Our study was pre-registered with the Open Science

Framework (OSF), and our hypotheses were initially for-
mulated in the preregistration,which can be accessed here:
https://osf.io/tusm6.
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ŁUNIEWSKA et al. 5

1. Reliability of the parental checklist: we anticipate that
the parental checklist will demonstrate high reliability,
as indicated by high Cronbach’s α and McDonald’s ω
coefficients, as well as strong split-half reliability.

2. Validity of the parental checklist: we expect the total
scores (i.e., the number of words selected by parents)
on the checklist to significantly correlate with standard-
ised measures of vocabulary. This expectation aligns
with previous studies demonstrating convergent valid-
ity of parental reports (Cadime et al., 2021; Libertus
et al., 2015; Smolík & Bytešníková, 2021). Given that
parents are asked to select words produced by chil-
dren in spontaneous speech, we anticipate stronger
correlations for production tasks compared to compre-
hension tasks. This pattern is consistent with findings
in younger children (Ring & Fenson, 2000).

3. Agreement betweenmethods: we also expect to observe
agreement between children’s accuracy on the CLT-
PL and the parental checklist, both at the participant
level and the individual item level. Notably, we pre-
dict higher agreement for production items than for
the items of the comprehension tasks, primarily due
to the specific wording used in the parental checklist.
However, it is important to note that this expectation
contrasts with previous data from younger children,
where parents were more accurate in predicting scores
for comprehension than for production (Ring&Fenson,
2000).

METHOD

Participants

The families recruited for this study initially registered to
a larger PolkaNorski project, which includes a norming
study of the Polish CLT-PL. The CLT-PL norming study
in the PolkaNorski project received approval from the
Research Ethics Committee at the Faculty of Psychology,
University of Warsaw. Independently, the parental check-
list study (the focus of the current paper) received approval
from the Rector’s Committee for the Ethics of Research
InvolvingHumanParticipants at theUniversity ofWarsaw.
We analyse data from 94 children, ranging in age from

2.97 to 6.15 years (M = 4.79, SD = 0.84, Me = 4.88).
The group consisted of 47 girls and 47 boys, all attend-
ing preschools in 10 different towns across four regions
of Poland. The sample size for this study was determined
through power analysis, as outlined in our preregistration:
https://osf.io/tusm6.
Participants were recruited through posters and leaflets

in preschools. Before entering the PolkaNorski project,
parents gave written informed consent and children gave

oral consent. Children were tested in preschools and
received books and certificates as tokens of appreciation.
After the testing sessions, the parents who agreed to fur-
ther contact and whose children fulfilled the participation
criteria for the parental checklist study (discussed later)
were sent email invitations to the parental checklist. The
parents consented to participate in the parental checklist
study (the focus of the current paper) independently of
the PolkaNorski project. Upon completion of the parental
checklist, the parents received a voucher for an online
bookstore.
We sent email invitations to parents of all children who

were tested betweenOctober 2022 andMarch 2023 andmet
the following criteria: the child was a monolingual Polish
speaker and completed the CLT-PL assessment; the par-
ents had previously filled out all required questionnaires;
and the parents had agreed to be contacted for recruitment
to research projects (N = 142). We ceased inviting parents
after reaching the 100th participant. The original sample
consisted of 103 children, as the parents of 39 children did
not respond to the invitation. Data fromnine childrenwere
excluded due to data loss in one of the CLT-PL tasks (n =
8) or the parental checklist (n = 1).
Regarding the children’s language environment, the par-

ents of eight children reported that their children had some
exposure to English, primarily in preschool during short
English lessons (none of the children attended a bilingual
preschool) or while watching television, listening to chil-
dren’s songs or playing on smartphones or tablets. The
remaining 86 children were reported to not have regular
contact with languages other than Polish. None of the par-
ents reported any serious health or neurodevelopmental
disorders in their children.
The sample of parents consisted of 84 mothers and 6

fathers (the number of parents was lower than the num-
ber of children as 86 caregivers completed reports about
one child, while four mothers provided data for two chil-
dren, i.e., younger and older siblings). Caregivers in our
study were highly educated: 73% had a university degree,
8% started education at a university and 19%had completed
high school.

MATERIALS AND PROCEDURES

Procedure

The procedure consisted of three steps. First, parents
filled in an online demographic and language environ-
ment questionnaire (Mieszkowska et al., 2021) and a Polish
revised adaptation of the Parents of Bilingual Children
Questionnaire (PaBiQ; Tuller, 2015). Second, childrenwere
individually tested with the CLT-PL in a preschool (as
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6 PARENTAL REPORT OF VOCABULARY

a part of the CLT-PL norming study in the PolkaNorski
project). Third, parents (one parent per child) of the chil-
dren completed the parental checklist online (the studywe
focus on in this manuscript).

Background questionnaire

The PaBiQ questionnaire collects information about the
child’s language environment (e.g., the number of lan-
guages used with the child, the frequency of their use,
contexts in which each language is used, and the child’s
skills as reported by parents), and general information
about the child and their family (e.g., date of birth, early
development, parental education and difficulties at school
experienced by family members). In the current project,
we used data from PABiQ related to parental educa-
tion, the children’s development and health and language
environment.

Direct assessment of vocabulary: CLT-PL

To directly assess the children’s vocabulary, we used the
Polish version of the LITMUS (Haman et al., 2015). CLT-PL
comprises both word comprehension (picture recognition)
and word production (picture naming) subtasks. In the
comprehension subtasks, children hear prerecorded ques-
tions (e.g., ‘Where is the flag?’ in the noun comprehension
task and ‘Who is swimming?’ in the verb comprehension
task) and select one of four pictures displayed on a tablet by
touching the screen. In the production subtasks, children
view a single picture and respond to prerecorded questions
(e.g., ‘What is this?’ in the noun production task and ‘What
is she doing?’ in the verb production task). Each CLT-PL
subtask (noun comprehension, verb comprehension, noun
production, verb production) consists of 32 items, resulting
in a score range of 0−64 for both receptive and expressive
vocabulary, totalling 128 items.
The target words in the comprehension and production

subtasks of the CLT-PL were carefully selected, following
the procedure for creating CLTs (Haman et al., 2015), based
on the age of acquisition (AoA) of the words (Łuniewska
et al., 2016) and their morphological and phonological
complexity (Haman et al., 2015; Hansen et al., 2017; van
Wonderen & Unsworth, 2021). One of the steps in creating
the CLT-PL was to match the words that would be used as
the targets in the production and the comprehension sub-
tasks into pairs of the same semantic category and similar
AoA and morpho-phonological complexity (Haman et al.,
2015). From each pair of words, one word was used as the
target in the comprehension subtask, and the other served
as the target in the production task. This step is taken to

ensure a comparable level of difficulty of the words used
as targets in the comprehension and production subtasks.
Thanks to the systematic selection of words, the target
words in the comprehension and production tasks did not
differ in terms of AoA (t(125) = 1.02, p = 0.32), complex-
ity index (t(124.1)= 0.71, p= 0.48), or imageability (t(125.7)
= 0.25, p = 0.80). The complete list of CLT-PL items and
the psycholinguistics characteristics of thesewords (values
of AoA, complexity index and imageability; Wolna et al.,
2023) are available from the OSF archive: https://osf.io/
tyw3g/.
The CLT-PL testing was run according to the man-

ual for the norming study, and the procedure was very
close to previous studies (Hansen et al., 2019; Łuniewska
et al., 2022). We administered the CLT-PL using a mobile
app (Child Lexicon CLT-PL app; Sobota et al. 2022), com-
patible with Android tablets and iPads, the links to the
app are shared in the OSF archive: https://osf.io/tyw3g/.
Testing occurred individually in a quiet room within the
children’s preschools. The testing sequence began with
comprehension (nouns followed by verbs) and thenmoved
to production tasks (nouns followed by verbs). In the com-
prehension part, children heard prerecorded questions,
followed by a brief 100 ms display of a blank screen
before viewing four pictures on the tablet andmaking their
selection. In the production part, pictures were presented
sequentially, each accompanied by a relevant question,
and the experimenter tapped the screen to proceed to
the next item. The entire CLT-PL testing session typically
lasted about 15−20 min. Parts with production tasks were
audio recorded to enable offline scoring of the children’s
answers.

Indirect assessment of vocabulary: Parental
checklist

An indirect assessment of the child’s vocabulary was con-
ducted using a parental checklist based on the CLT-PL.
After the child completed the CLT-PL testing in preschool,
we invited one parent (the one who registered the child
for the study, typically the mother) to complete the online
checklist. We sent an individually generated Qualtrics
survey link via email. The checklist included two demo-
graphic questions regarding the parent’s relationship to the
child and the child’s date of birth. These questions were
followed by questions about the child’s vocabulary.
In particular, we asked parents to select from a list all

the words that the parent had ever heard in spontaneous
speech from their child (the exact instruction in Polish was
as follows: ‘Na poniższej liście prosimy o zaznaczenie tylko
tych słów, które kiedykolwiek słyszeli Państwo w spontan-
icznych wypowiedziach Państwa dziecka’). The checklist,
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ŁUNIEWSKA et al. 7

containing all 128 CLT-PL items, presented words in a ran-
domly generated order for each participant. This order
included a mix of nouns and verbs. Completing the check-
list typically took between 4 and 7 min (M = 6.0, SD = 2.8,
Me = 5.3), and the time interval between the direct and
indirect assessments varied from 0 to 27 days (M = 6.6, SD
= 5.0,Me = 6.0).

DATA PREPARATION AND ANALYSES

CLT-PL scoring

We coded the accuracy for the picture choice and pic-
ture naming tasks. In the picture choice tasks, accuracy
was automatically scored using the app. Children received
1 point for selecting the correct picture and 0 points for
choosing any other picture (or none).
For the picture naming tasks, we implemented strict

accuracy scoring criteria, following the approach used
in prior research with the CLT-PL (Haman et al., 2017;
Łuniewska et al., 2022). Only responses that included a
form of the target word, such as inflections, derivations
or mispronunciations, were considered correct. Any other
responses, including synonyms, regional variations or def-
initions, were categorised as incorrect. We employed these
strict criteria to assess whether the child knew a par-
ticular word form (rather than a synonymical/regional
word), as our parental assessment focused on specific word
forms used by the child in speech. However, synonymic
responses were exceptionally rare in the collected data,
accounting for only 0.6% of responses in the production
tasks. For each child, we calculated three CLT-PL scores:
one based on overall accuracy across all 128 items, one
for production (64 items) and one for comprehension (64
items).

Plan of the analyses

First, to assess the parental checklist’s reliability, we
employed two measures of internal consistency: Cron-
bach’s α and McDonald’s ω. Additionally, we calculated
split-half reliability by randomly dividing the items into
two halves.
Second, in evaluating the validity of the parental check-

list, we examined non-parametric Spearman correlations
among CLT-PL scores (total scores and scores for produc-
tion and comprehension tasks), parental checklist scores
and the child’s age. In addition to the pre-registered corre-
lations, we calculated partial correlations between CLT-PL
scores and the parental checklist with the child’s age
partialled out.

Third, we analysed the agreement between the direct
and indirect vocabulary measures on three levels: group,
participant and item. We began by comparing total scores
between the twomeasures using paired t tests, considering
the entire set of items as well as subsets for comprehen-
sion and production items. Next, we estimated intraclass
correlation coefficients (ICCs) to assess agreement at
the individual participant level. This involved calculating
three separate ICCs in two-waymixedmodels for the entire
dataset, aswell as for production and comprehension items
separately. Finally, we evaluated the item-level agreement
between parental reports and child accuracy for each par-
ticipant by computing three Cohen’s kappas: one for the
complete test and one for the comprehension and pro-
duction parts. All analyses were conducted using R, and
the data analysis scripts can be found in the OSF archive:
https://osf.io/tyw3g/.

RESULTS

Reliability analyses

The internal consistency of the parental checklist was
high: Cronbach’s 𝛼 = 0.99, McDonald’s 𝜔ℎ = 0.81 and
𝜔𝑡 = 0.99. Similarly, the calculated split-half reliability
for randomly divided items of the checklist indicated high
reliability 𝑟𝑆𝐵 = 0.96.

Correlation analyses

The CLT-PL scores were moderately correlated with the
children’s ages (rho between 0.59 and 0.64; Table 2,
Figure 1a). The scores of the parental checklistweremoder-
ately correlated with the CLT-PL scores (rho between 0.32
and 0.38; Table 2, Figure 1b) but not correlated with partic-
ipants’ age (rho <0.15). The partial correlations between
CLT-PL scores and the scores on the parental checklist
with age partialled outweremoderate aswell (rho between
0.30 and 0.41).

Agreement

Group level

In general, in the parental checklist, parents selected sig-
nificantly fewer words (M = 100.60) than the children
answered correctly during the direct assessment with CLT-
PL (M = 110.41), as revealed with a series of paired
t tests (Table 3 and Figure 2). When the comparison
was limited to the words that were target items in the
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8 PARENTAL REPORT OF VOCABULARY

TABLE 2 The correlations between the participants’ age, score on the direct assessment of vocabulary with CLT-PL and score on the
indirect assessment of vocabulary with the parental checklist.

CLT-PL Parental checklist
Total Production Comprehension Total Production Comprehension
correlations (rho values) correlations (rho values)

Age 0.64*** 0.60*** 0.59*** 0.13 0.09 0.14
CLT-PL Total 0.38*** 0.36*** 0.38***

Production 0.38*** 0.36*** 0.38***
Comprehension 0.33** 0.32** 0.33**

Partial correlations with age partialled out
Parental
Checklist

Total 0.41*** 0.39*** 0.32**

Production 0.40*** 0.38*** 0.34**
Comprehension 0.38*** 0.38** 0.30**

Note: Below diagonal are partial correlations between the measures with age partialled out.
**p < 0.01, ***p < 0.001 Abbreviation: CLT-PT, Cross-Linguistic Lexical Task.

F IGURE 1 The relationships between participants’ ages and scores in the direct (CLT-PL) and indirect (parental checklist) assessments
of overall vocabulary (a), and between the two vocabulary measures (b). Abbreviation: CLT-PL, Cross-Linguistic Lexical Task.

production task, there was no significant difference
between the number of words selected by parents (M =

51.93) and the number of pictures named correctly by the
children (M = 50.68). Conversely, when only the compre-
hension items were taken into account, parents selected
significantly fewer (M= 48.67) words than children solved
correctly (M = 59.73).

Participant level

Next, we calculated the ICCs to estimate the agreement
between the indirect and direct assessments at the level of
individual participants. Overall, the agreement was poor,
as we obtained the following ICCs: for the whole set of
items — ICC = 0.41, p = 0.006 (95% confidence interval

[CI]: 0.11−0.61); for production items — ICC = 0.46, p =
0.002 (95% CI: 0.19−0.64); and for comprehension items
— ICC = 0.30, p = 0.045 (95% CI: −0.06−0.53).

Item level

The values of the calculated Cohen’s kappa coefficients
suggested only a slight agreement between the direct and
indirect assessments of vocabulary (Table 4). The maximal
calculated kappa coefficients were all below 0.60, indicat-
ing that agreement on the item level was low or moderate,
even in the case of the most accurate parents.
Given the low values of Cohen’s kappas, we performed

additional exploratory analyses (not included in the pre-
registration) to check whether the level of agreement
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ŁUNIEWSKA et al. 9

TABLE 3 The scores in the direct (CLT-PL) and indirect (parental checklist) assessments of vocabulary for total tasks (128 items) and
divided into production (64 items) and comprehension (64 items) parts; mean (SD) and score ranges are reported.

CLT-PL score Parental checklist score Comparison
Total 110.41 (12.49)

70−124
100.60 (28.82)
5−128

t(93) = 3.51, p < 0.001

Production 50.68 (8.23)
22−61

51.93 (13.99)
3−64

t(93) = −0.89, p = 0.38

Comprehension 59.73 (4.81)
40−64

48.67 (14.97)
2−64

t(93) = 7.51, p < 0.001

Abbreviation: CLT-PL, Cross-Linguistic Lexical Task.

F IGURE 2 The comparison of the scores from the direct (CLT-PL) and indirect (parental checklist) assessments of vocabulary,
separately for the items of the production (a) and the comprehension tasks (b). Abbreviation: CLT-PL, Cross-Linguistic Lexical Task.

TABLE 4 The values (mean for all participants and range) of Cohen’s kappa as calculated for the whole set of items, and for production
and comprehension items separately.

All participants (N = 94) Total Production Comprehension
Mean 0.13 0.18 0.10
Range −0.11 to 0.42 −0.11 to 0.55 −0.11 to 0.56

between the direct and indirect assessments was related
to the children’s ages or vocabulary scores (Table 5 and
Figure 3).We found a pattern ofmoderate negative correla-
tions between the level of agreement and the participants’
scores and vocabulary: specifically, the greater the partic-
ipant’s age and the larger their vocabulary, the lower the
agreement between the scores of the direct and indirect
assessments of vocabulary.

DISCUSSION

Our study aimed to present a parental checklist for vocab-
ulary assessment in children between 3 and 6 years of
age, along with its psychometric properties. The pre-
sented parental checklist was constructed based on exactly

the same set of items used in the Polish version of a
standardised tool for receptive and expressive vocabu-
lary assessment in children, namely the CLT-PL (Haman
et al., 2015). It is worth noting that, especially since the
COVID-19 pandemic, a significant portion of psycholin-
guistic research has shifted from preschools and labs to
virtual reality. Recently, parental reports of vocabulary
have been extensively utilised. For example, a vocabulary
checklist partly based on the CLT has been employed as
a measure of vocabulary (McGKaillion et al., 2023) with-
out providing information about the tool’s reliability or
validity.
We found that the presented parental checklist exhibited

high reliability in terms of internal consistency, similar to
other parental reports of vocabulary in children older than
2.5 years (Šmit Brleković andKraljević, 2023; Cadime et al.,
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10 PARENTAL REPORT OF VOCABULARY

TABLE 5 Spearman correlations between the level of agreement between direct and indirect assessment of vocabulary, children’s age
and vocabulary size.

Age CLT-PL total score Parental checklist total score
Level of agreement (Cohen’s kappa) −0.23* −0.40*** −0.25*

*p < 0.05, **p < 0.01, ***p < 0.001. Abbreviation: CLT-PL, Cross-Linguistic Lexical Task.

F IGURE 3 The relationships between the level of agreement of the direct and indirect assessment scores (Cohen’s kappa) in terms of
participants’ ages (a) and vocabulary sizes (b) and (c). Abbreviation: CLT-PL, Cross-Linguistic Lexical Task.

2021; Eriksson, 2017;Holm et al., 2023; Kas et al., 2022). The
scores of the parental checklist weremoderately correlated
with the scores of the standardised vocabulary assessment
using the CLT-PL. Although the obtained correlation coef-
ficients may appear low at first glance, they are similar
in magnitude to correlations reported in previous studies
that employed parental reports of vocabulary in children
older than 2.5 years. For instance, Smolík and Bytešníková
introduced a new parental vocabulary questionnaire for
Czech-speaking children aged 15 to 42months (the Stručný
Dotazník Dětského Slovníku [Short Questionnaire of Chil-
dren’s Vocabulary]; SDDS), and validated the tool against
the Czech version of the CLT. They obtained correla-
tion coefficients between SDDS and CLT scores ranging
from 0.32 to 0.53 (Smolík & Bytešníková, 2021, p. 6). Sim-
ilarly, when validating the European Portuguese CDI-III,
the authors calculated correlations with scores from a
standardised language test, reporting coefficients between
0.36 and 0.53, depending on the specific vocabulary list
included in the analysis (Cadime et al., 2021). Addition-
ally, when analysing the validity of the DVAP, a parental
checklist based on a subset of PPVT-4 items, by correlat-
ing the scores of the tool with PPVT-4 scores, Libertus
and colleagues reported a standardised regression coeffi-
cient of 0.42 (Libertus et al., 2015), which is close to the
value obtained in our study. This is particularly interest-
ing as, similarly to our study, Libertus and colleagues used
overlapping sets of items in both direct and indirect assess-
ments of vocabulary.Nevertheless, the correlation between
the two measures was of moderate size. Interestingly, the

authors of all of the aforementioned studies were satisfied
with the obtained correlation scores and argued for the
validity of their tools.
Typically, the introduction of a new parental checklist

concludes at this point: if the tool demonstrates reliabil-
ity in terms of internal consistency and shows correlations
with another measure of vocabulary, it is considered
reliable and valid. Such a tool may then proceed to a norm-
ing study or be directly applied in research. Our study
suggests that the image of using parental checklists tomea-
sure vocabulary in children older than 3 years is more
complicated.
First, we observed that the total score on the parental

checklist (the number of words selected by parents as
being part of their child’s vocabulary) was lower than
the number of words understood and correctly identified
by children in direct assessment with the CLT-PL. This
discrepancy primarily affected the comprehension items.
In the case of the production items, the overall number
of words selected by parents was not different from
the overall number of pictures correctly named by the
children. The difference between the children’s scores in
the comprehension task and the number of words marked
by parents as part of their child’s spontaneous speech can
be explained in several ways. One possibility is that the
children knew more words receptively than expressively;
they understood and correctly identified some words in
the comprehension task but did not use them in sponta-
neous speech. This asymmetry between expressive and
receptive vocabulary, both in children and adults, has been
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ŁUNIEWSKA et al. 11

well-documented in research (Gershkoff-Stowe & Hahn,
2013). Alternatively, it is possible that participants
responded by guessing when they did not know certain
words. Since there are four pictures on each picture
board, guessing could potentially increase scores by 25%,
equivalent to 16 words (given a maximum score of 64).
In reality, the difference between the number of words
selected by parents and the number of correctly chosen
pictures in the comprehension task was smaller, around 11
words. This suggests that parents might even overestimate
their children’s vocabulary scores, which aligns with
previously reported results (Ring & Fenson, 2000). Finally,
the absence of a significant difference between the direct
and indirect assessments of expressive vocabulary at the
group level may suggest that, for obtaining a general
insight into children’s vocabulary at a certain age, parents
can serve as a reliable source of information. For instance,
if a researcher needs to ascertain how many words from a
specific set are typically known by preschool-age children,
consulting parents of preschoolers may yield valid data.
However, as we delve deeper from the group level

to individual participants and items, the image becomes
more complex. While at the group level, the number of
words selected by parents aligns with the number of items
correctly named by children, at the individual participant
level, there is low agreement between the two measure-
ments. Through the analysis of ICCs, we uncovered poor
agreement between the direct and indirect assessments
of vocabulary. This poor agreement indicates that the
parental checklist and CLT-PL should not be used inter-
changeably at least for children in the age range of 3 to
6 years. It also underscores the need for caution when
comparing scores fromdirect and indirect vocabularymea-
surements. In the past, indirect parental measures have
sometimes been used in longitudinal studies examining
patterns of associations between vocabulary size and other
variables at different ages. In many of these studies, chil-
dren’s vocabulary size was measured by parental report
at an earlier stage (usually under the age of 3), while
direct measures of other variables were used at a later time
(which could be several or even a dozen years after the
first measurement; e.g., Bleses et al., 2016; Dale et al., 2023;
Lee, 2011). It is a matter for further investigation (or re-
analysis of previous data) whether in such cases agreement
between the two measurements is present at both group
and individual levels, or only at the group level, as in our
study.
In another longitudinal study both indirect and direct

measures of vocabulary size were obtained when children
were younger than 3 years of age (16 months old at the
first time point and 22 months old at the second one;
Legacy et al., 2018). The authors assumed that the twomea-
sures reflected the same latent variable. While our results

suggest that such an assumption may be misleading for
children above the age of 3 years, it can be that for younger
children (below the age of 3 or even 2 years) the indirect
and direct measures are more accordant with each other
also at the individual participant level due to the overall
smaller children’s vocabulary size. Again, although indi-
rect measures are so far considered to be valid for toddlers
and children under 3 years of age, in light of our findings
and for future studies we suggest going beyond group-level
comparisons and assessing agreement at the individual
participant and/or item level as well. Thismay be of partic-
ular importancewhen the aim of the research is not only to
estimate the overall vocabulary size but also to characterise
the content of children’s lexicons.
In our study, the agreement between the direct and

indirect assessments was notably poor when individual
items were analysed. At the group level, parents generally
selected the same number ofwords from the list as the chil-
dren knew (either words they could name or understand);
however, during direct measurement with a standardised
tool, the words chosen by parents did not match those cor-
rectly identified by the children. The overall agreement
between parental word selection and the children’s accu-
racy was only slightly above the level expected by chance.
Even the responses of the most accurate parents exhib-
ited only moderate agreement with the results of the direct
assessment.
The low agreement between the two tools could be

attributed to the possibility that children above the age
of 3 years already knew and used too many words for
parents to accurately remember all of them. This is sup-
ported by the observation that the level of agreement
between parental word selection as used in the children’s
spontaneous speech and children’s accuracy was nega-
tively correlated with the child’s age and vocabulary. In
other words, the older the child and the more extensive
their vocabulary, the lower the agreement between the
direct and indirect assessments. This decline in agree-
ment with age and vocabulary suggests that the parental
checklist may be more useful for younger children than
for older ones. A similar decrease in the amount of vari-
ance explained in the direct assessment of vocabulary by
a parental checklist was observed for the DVAP (Libertus
et al., 2015). These findings suggest that as children’s vocab-
ulary grows, parentsmay not be fully aware of all thewords
their children use or understand, limiting their role as a
source of information about their children’s vocabulary.
The limited accuracy of parents in selecting words

known by children has significant implications for
research in which certain words are assumed to be known
or unknown to children. Studies that, based on Word-
Bank data, assume that certain words have already been
acquired by a certain proportion of children (Conboy &
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12 PARENTAL REPORT OF VOCABULARY

Mills, 2006; Kuhl et al., 2013) may need to incorporate
additional measures to validate these assumptions. Sim-
ilarly, this potential limitation of parental reports may
have significant implications for speech and language
therapy practice. While questionnaires such as the CDI
may be useful for screening purposes (where only a total
score is needed), speech-language pathologists should be
cautioned that using the exact words reported by parents
on the questionnaire to characterise the child’s lexicon
or to plan therapy may not be useful because we cannot
determine how accurately parents report the exact words
a child understands or produces.
Nonetheless, it is important to highlight that our study

is the first to investigate the agreement rates between
parental word selection and actual word knowledge in
the same group of children. While a dataset for a sim-
ilar analysis was collected during the validation of the
DVAP, the authors of the DVAP did not confirm whether
the words selected by caregivers in the tool corresponded
to the items that children solved in the PPVT-4 (Liber-
tus et al., 2015). Partial evidence suggests that the overlap
was not complete, as, on average, caregivers reported that
children said 93 words from the DVAP (out of a total of
204), while in direct assessment, the average score for the
same children was 85 words (Libertus et al., 2015, p. 8).
The authors did not provide an explanation for this dif-
ference. The low agreement between direct and indirect
assessments of vocabulary in children aged 3 to 6 years
could also motivate further studies focusing on younger
children. To date, only one study has explored whether the
accuracy of toddlers (2-year-olds) in picture naming and
picture recognition tasks corresponds to parental reports
(Ring & Fenson, 2000).While the results of this study were
promising and supported the use of parental reports as a
measure of vocabulary, it has not been replicated.

SUMMARY

In summary, we introduce a new parental checklist for
assessing vocabulary in children aged 3 to 6 years. The
analysis of reliability and validity demonstrates that the
tool exhibits strong psychometric properties, similar to
other parental reports of vocabulary in children older than
2.5 years of age. Based on these psychometric proper-
ties, we conclude that the presented parental checklist
may serve as a valuable screening tool, particularly for
younger children or those with limited vocabulary. This
may be especially useful for children at risk of language
problems or disorders and/or when parents are anxious
about their children’s slow development of lexical knowl-
edge. However, the low agreement rates between direct
and indirect measures of vocabulary, especially at the

level of individual items, indicate that parents may no
longer be a reliable source of information regarding spe-
cific word knowledge in children older than 3 years
of age. Therefore, when experiments are based on the
assumption that specific words are known by children,
alternative sources of data on word knowledge should be
employed.
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