

https://doi.org/10.1017/9781108924399

ssald Ausianiun abpriquied Aq suluo paysiiand 665726801 18/6//101°0L/B10"10p//:5d1y


https://doi.org/10.1017/9781108924399

https://doi.org/10.1017/9781108924399 Published online by Cambridge University Press

Cambridge Elements™

Elements in Research Methods for Developmental Science
edited by

Brett Laursen
Florida Atlantic University

LANGUAGE ASSESSMENTS
FOR PRESCHOOL
CHILDREN

Validity and Reliability of Two New
Instruments Administered by
Childcare Educators

Anders Hgjen
Aarhus University

Dorthe Bleses
Aarhus University

Philip S. Dale
University of New Mexico

5B CAMBRIDGE
%[ UNIVERSITY PRESS


https://doi.org/10.1017/9781108924399

https://doi.org/10.1017/9781108924399 Published online by Cambridge University Press

CAMBRIDGE
UNIVERSITY PRESS

University Printing House, Cambridge CB2 8BS, United Kingdom
One Liberty Plaza, 20th Floor, New York, NY 10006, USA
477 Williamstown Road, Port Melbourne, VIC 3207, Australia

314-321, 3rd Floor, Plot 3, Splendor Forum, Jasola District Centre,
New Delhi — 110025, India

103 Penang Road, #05-06/07, Visioncrest Commercial, Singapore 238467

Cambridge University Press is part of the University of Cambridge.

It furthers the University's mission by disseminating knowledge in the pursuit of
education, learning, and research at the highest international levels of excellence.

www.cambridge.org
Information on this title: www.cambridge.org/9781108927178
DOI: 10.1017/9781108924399

© Anders Hgjen, Dorthe Bleses, and Philip S. Dale 2022

This publication is in copyright. Subject to statutory exception
and to the provisions of relevant collective licensing agreements,
no reproduction of any part may take place without the written
permission of Cambridge University Press.

First published 2022
A catalogue record for this publication is available from the British Library.

ISBN 978-1-108-92717-8 Paperback
ISSN 2632-9964 (online)
ISSN 2632-9956 (print)

Cambridge University Press has no responsibility for the persistence or accuracy of
URLs for external or third-party internet websites referred to in this publication
and does not guarantee that any content on such websites is, or will remain,
accurate or appropriate.


http://www.cambridge.org
http://www.cambridge.org/9781108927178
http://dx.doi.org/10.1017/9781108924399
https://doi.org/10.1017/9781108924399

https://doi.org/10.1017/9781108924399 Published online by Cambridge University Press

Language Assessments for Preschool Children

Validity and Reliability of Two New Instruments Administered
by Childcare Educators

Elements in Research Methods for Developmental Science

DOI: 10.1017/9781108924399
First published online: July 2022

Anders Hgjen
Aarhus University

Dorthe Bleses
Aarhus University

Philip S. Dale
University of New Mexico

Author for correspondence: Anders Hgjen, hojen@cc.au.dk

Abstract: This Element has two main purposes. First, it discusses
purposes, advantages, and disadvantages as well as the challenges of
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Assessment 3—-6 (LA 3-6) and Language Assessment 2-year-olds
(LA 2) — with respect to content, norming, gender, and socioeconomic
influences as well as psychometric qualities. The intention is that this
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approach to other languages and contexts while simultaneously
acknowledging that linguistic and cultural adaptations are crucial.
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1 Introduction
1.1 The Danish National Early Language Assessment Project

This Element describes the development and psychometric properties of two
language assessment instruments for Danish that were commissioned by the
Danish government ministries for children and education. They were developed
by the authors of this Element and their colleagues for use in early childhood
education and care (ECEC) centers, to be administered by the children’s usual
ECEC educators. The background for this governmental commission was
a heightened awareness of (1) the great variation in language development
already apparent by the end of infancy (Fenson et al., 2007), (2) the association
between early language development and later educational achievement (Bleses
et al., 2016) and, further downstream, many other life outcomes, and (3) the
realization that the provision of publicly subsidized early childhood care from
about age 1 along with subsidized public ECEC centers, as well as free regular
schools later, did little to close the achievement gap between advantaged and
disadvantaged children.

The contextual factors that led to the development of these instruments are
present in many other countries and regions, and the preparation of this Element
was in part motivated by the belief that aspects of both the actual instrument and
design and the process by which it was developed will be helpful to researchers
and clinicians in other contexts. For closely related languages and similar
cultures — for example, other Germanic languages and many other Indo-
European languages with alphabetic orthography — a relatively straightforward
adaptation might be made. For more diverse languages and writing systems, the
process of reviewing basic language development research with an eye toward
the practical evaluation of individual differences by educators, and evidence for
its success, may be the most helpful contribution. In Section 5, we discuss some
of the lessons learned from this project; some readers may find that section
helpful before turning to the details of the specific Danish project.

1.2 The Purpose of Language and Language Assessment

The mastery of language is among the most central and significant accomplish-
ments of early childhood due to its exceptionally wide range of functions that
permeate individual and social life (Hoff, 2014; Luria, 1981; Wells, 2007).
Language has a “public face” in its use for the communication of wants,
information, emotional states, and relationships. It has a “private face” as
well, as a tool for planning, thought, self-regulation and other aspects of
executive functioning, and more. Drawing on both types of functioning,
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language can serve as a crucial tool for joint efforts and other forms of cooper-
ation. The oral language skills developed in early childhood are also an essential
foundation for literacy (Bleses et al., 2016; Harlaar et al., 2008), which will
extend all the just-mentioned functions.

Consequently, variation in early language skills — impairments, variation
within the normal range, and exceptional ability — has diverse and far-reaching
consequences for almost all life domains, including education, vocation,
social relationships, mental health, and life satisfaction. There has been an
increasing worldwide awareness of and societal focus on this variability in
recent decades. Several factors have led to the focus on variability. One is the
overall contrast in success between oral language and literacy. The great
majority of children (estimates of 93—-95 percent: Leonard, 2014) growing
up in environments free from the grossest kinds of deprivation attain oral
language skills that, while variable, do not substantially impair participation
in society. Fewer children — an estimated 80-90 percent — will attain levels of
literacy that do not substantially reduce their life opportunities (Kamhi &
Catts, 2012). Because literacy demands differ greatly across educational,
occupational, and social contexts, there is no single criterion for success;
literacy is best considered as a continuous variable for which low ability is
an indicator of risk. However, variability in both early language skills and
consequent literacy is substantially correlated with socially relevant factors
such as poverty, low parental education, and immigrant status (Hart & Risley,
1995; Hoff, 2006). Thus it is connected to cultural values of opportunity and
social mobility across generations. In addition, early language abilities do
significantly predict literacy skills even beyond the prediction from the social
factors mentioned here, a result that has motivated the examination of distinct
aspects of early language development that may be particularly important for
literacy. These issues are relevant and of social concern also in Denmark,
a relatively affluent welfare society. In fact, social mobility in Denmark is
relatively poor, particularly in light of the huge public investments in children
and youth. Although Denmark ranks high on measures that are believed to
facilitate social mobility, the often-cited Global Social Mobility Index is in
fact a measure of presumed drivers of mobility, such as healthcare and
education access (World Economic Forum, 2020). But income mobility in
Denmark is largely due to redistributional policies, and educational mobility
is comparable to that of the US in spite of Denmark’s tuition-free education
and monthly student benefits on which people can live while taking part in
education (Landerse & Heckman, 2017).

The research findings just mentioned confirm that the rate of early language
development can have a continuing influence, and consequently that effective
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early intervention has the potential to make a pivotal difference in a child’s
life. Early language development can either set an initial trajectory toward
success and the fulfilment of potential or toward the risk of disappointment
and failure. Of course, whether an assessment of delayed language develop-
ment proves life-changing or not depends on the existence and accessibility of
adequate follow-up procedures. In addition to the practical value for individ-
ual children, the systematic examination of large samples of language assess-
ments is a powerful tool for researchers who seek to identify the range of
factors and their interactions that influence children’s language and early
literacy development.

Thus, in the area of language development, as in most other aspects of
behavior and development, assessment tools are central to valid work, both
in research and in applied work such as clinical and educational practice.
With respect to applied work, there are four broad functions of assessment
(Snow & van Hemel, 2008). Each of them has its own set of features of
highest priority; no one assessment instrument can be ideal for all of them.
The first is screening and prediction; that is, identifying children who are at
risk of later significant impairments. These children may or may not show
current impairments (screening vs. prediction). For this function, the desir-
able properties of the assessment include rapidity of administration, minimal
requirements for child compliance, and diagnostic validity, especially at the
lower extremes of performance, not just correlations across the full range.
The second is identification of service eligibility. Based on current perform-
ance, the results of longitudinal predictive research, and resource availabil-
ity, some children can be offered interventions that go beyond the existing
universal programs. Service delivery decisions are inherently based on
a categorical classification, though it may be comprised of more than two
categories, as in response-to-intervention (RTI) approaches (Fuchs et al.,
2012). The criteria are somewhat arbitrary, because virtually all measures
and predictive correlations are continuous, without all-or-nothing cut-off
points. That is, in most cases we are dealing with quantitative variation
along a dimension, not qualitatively different categories. For this function,
the desirable properties of the assessment prioritize reliability and validity
over cost, breadth of assessment (multiple aspects of language), and high-
quality norms for the measure. The third function is to obtain diagnostic
information, a more detailed characterization of the impairment that can
guide the design of effective intervention for the individual child or group
of children. For this function, the most desirable features of the assessment
include sensitivity to the academic and cultural importance of the skills and
an identification of good points of “leverage” for affecting the broader
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language system. Finally, the fourth function of assessment is to evaluate the
efficacy of the intervention, which is a core concept of “evidence-based
practice.” Desirable properties of efficacy measures include repeatability
for monitoring change over time, moderate cost in time and money, the
inclusion of “near” and “far” skills relative to the intervention to gauge the
generalizability of gains, and demonstrated sensitivity to change.

1.3 Typical and Atypical Development in the Preschool Years

The knowledge and skills that comprise competence in any language are
complex and diverse. Linguists and others who study language often group
them into four broad categories, all of which are developing in the preschool
period (Hoff, 2014), although the exact number of categories and the bound-
aries between them vary across linguistic theories (e.g., Crystal, 2010). The
first is phonology, the sound system of a language. Core aspects of phonology
are the set of sounds used in the language and their contextually conditioned
realization, along with the permitted sequential patterns of sounds; that is, the
phonotactics of the language. For example, Bantu languages often include
clicks — sounds produced by the intake of air (specifically, an ingressive,
velaric airstream) — in contrast to the more frequently used sounds in most
of the world’s languages, which are produced by exhaling air from the lungs
(specifically, an egressive, pulmonic airstream); Mandarin includes tones to
contrast meaning; English has an unusually large set of vowels, and Danish an
even larger one that, depending on the specific phonological analysis, out-
numbers the set of consonants. The sequence kn is not permitted in English,
though it is in certain related languages such as German or Danish; certain
sequences of three consonants such as s¢r are permitted in English but not in
Japanese.

The second category is lexicon (alternative terms often used are vocabulary
and semantics). It includes knowledge of the basic units of meaning, which are
sometimes words and sometimes parts of words (derivational morphemes) that
can be used to form new words by adding to a root word. For example, if narg is
a verb, then a narger is someone who nargs. The prefix un— can be used to
change the meaning of many adjectives into their opposite; for example,
unhappy, uncool. Note that in a number of linguistic theories, knowledge with
respect to units smaller than words is classified with morphology (and syntax)
rather than lexicon.

The third category is morphology and syntax (sometimes collectively
referred to as grammar), which is focused on combinations of the smaller
units of meaning. It includes inflectional morphology, in which the addition
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of inflectional morphemes does not change the meaning of the word but adds
something to it; for example, dog plus the ending —s means more than one
dog. It also includes syntax — the rules for combining meaningful elements to
generate a complex meaning. For example, in English, The man bites the dog
means something different from The dog bites the man despite the identical
words used; word order is a primary mechanism in this and many other
languages. In numerous other languages, similar types of meaning difference
are signified by the use of inflection and prepositions, while word order is
more flexible, for example, in German or Spanish.

Finally, the fourth category is pragmatics — the knowledge that makes it
possible to express one’s own feelings and wishes, to comment, to make
requests, and to perform other functions, as well as the ability to engage in
coherent, meaningful conversation and narrative and to use context and
knowledge of the world to help interpret intended meanings. Humor and
irony are also important contributors to communicative effectiveness, as is
the ability to indicate the speaker’s view of the truth or validity of what is
being said. For example, languages may have regular means for expressing the
source of information and the speaker’s confidence in it. An important com-
ponent of pragmatics is the knowledge of how to be polite (or impolite, when
that is the desired act).

Table 1 presents some major milestones of language development in these
four domains between birth and school age (Hoff, 2014; Lightfoot et al.,
2013; Saxton, 2017). It should be kept in mind that this information is based
on the development of monolingual children in typical environments for
their language community. The table is a broad summary generalization
across languages, but it should be acknowledged that the largest body of
evidence is on English and that there are variations across languages as well
as language domains. In Danish, early vocabulary development is somewhat
slower on average than for other European languages (Bleses et al., 2008b),
and selected aspects of morphological development are slower than in other
Nordic languages (Bleses, Basbgll, et al., 2011), whereas early phonological
development, on the other hand, is relatively advanced in Danish children
(Clausen & Fox-Boyer, 2017). However, at the level of detail reported here,
the table is generally accurate.

It is also important to realize that these are just averages, and there is
considerable variability even among typically developing children. There are
moderate correlations among the various aspects of language development;
there is also some evidence for causal effects among them, such as lexical
development serving to stimulate morphological development, but it also
appears that environments that are facilitative for one aspect of language are
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Table 1 Some major milestones of language development in four domains
during the preschool period

Phonology

Approximate age

(months) Milestone

Birth Language universal phoneme perception
Discrimination of language from nonlanguage sounds

6-7 Early babbling

Beginning reduction of ability to discriminate non-
native phonemes

10-12 Canonical babbling (CVCV sequences) with stress
and intonation

30-36 Completion (or near-completion) of phonemic inventory
36-42 Beginnings of phonological awareness, e.g., rhyme
Lexicon

Approximate age

(months) Milestone
4-6 Recognizes own name
8-10 Understands a few words
12-14 Produces first word
18-20 50-word productive vocabulary
Rapid growth in vocabulary (“word spurt’)
28-30 500-word productive vocabulary
60 6,000-word vocabulary
Morphology and syntax
Approximate age
(months) Milestone
18-20 First word combinations
24-30 Grammatical morphemes (plural, past, etc.)
27-33 Negative and question forms
36-42 First complex (multiclause) sentences
42-48 Use of derivational morphology to understand and

create new words
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Table 1 (cont.)

Pragmatics

Approximate age

(months) Milestone

7-10 Use of vocalizations and gestures to attract adult
attention, get desired objects and actions

14-20 Expanding range of communicative purposes of

language, e.g., greetings, comments, requests for
absent object

24-30 Increasing conversational initiative and responsiveness
Correct response to indirect requests, e.g., “Is the door
shut?”
30-36 Creation of indirect requests, e.g., “You’re sitting on my
dolly”
36-48 Development of narrative skills

usually beneficial for other aspects. In any case, the correlations are far from
perfect, and that fact implies that in many situations, it is important to assess
two or more of them. Also, given the near-universal use of vocabulary size as
a measure, it is important to acknowledge that words differ in their ease of
acquisition, even when the frequency with which they are heard by children
is taken into account. For example, word class (nouns, verbs, adjectives,
etc.), imageability of the word meaning (dog vs. happy vs. idea), and the
number of similar-sounding verbs all influence the typical age at which
particular words are acquired (Hansen, 2017).

The skills just described can be viewed as the primary oral language skills.
All of them are foundational for literacy development, but lexicon and prag-
matics are especially important both theoretically and for assessment. There is
a large body of evidence that early vocabulary size is a predictor of later literacy
(Bleses et al., 2016; Lee, 2011). One reason for the prediction is that for early
readers, it is necessary to know a word in order to be able to read it; another is
that the knowledge of other words in a sentence can facilitate the reading of each
individual word and eventually learning the meaning of new words. Among
pragmatic skills, the ability to understand and produce narratives is important
for literacy (National Early Literacy Panel, 2008). Narratives — that is, stories —
are the first step in mastering decontextualized language; that is, language about
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objects, people, and events remote in time and space. Ultimately, almost all print
will be decontextualized in this sense.

There are other language skills, not as essential for face-to-face conversation
but crucial for later literacy, namely preliteracy skills (Catts et al., 2015). For
sound-based writing systems typical of European languages and many others,
the most important of these, and among the best early predictors of literacy, are
those that require awareness and manipulation of sounds (National Early
Literacy Panel, 2008). For purposes of talking about a feline, cat can be
considered a single unit; in contrast, to understand or generate thymes — that
is, to realize that some parts of the words cat and hat are the same and some are
different — it is necessary to mentally divide the sound of the word into smaller
units. This ability is an aspect of phonological awareness. A related test of
phonological awareness is the deletion task; for example, “say window without

)

dow” or “say sat without sss.” Phonological memory — the ability to hold
a sequence of sounds in memory and reproduce it later — is also highly relevant
for literacy in sound-based writing systems. The nonword repetition task, which
removes meaning as a possible cue in order to assess the purely phonological
skill, is the most commonly used measure of this skill (Hoff et al., 2008). An
example is “say volpitate.”

There are other important pre-reading domains (National Early Literacy
Panel, 2008). They include letter knowledge, both recognizing the shapes and
having some sense of the sound they denote, and other concepts of print, such as
the direction of reading a page (left to right vs. right to left), the order of pages,
and an awareness of whether it is the pictures or the abstract shapes on the
page — the letters — that are being read.

Although there is great commonality in language development within
a language community, there is also great variation, particularly in rate of
development, which motivates the development and use of assessments due to
the predictive significance of early variation. The variation is seen even among
typically developing children, as well as in children with specific impairments
such as autism spectrum disorder, Down Syndrome, and Developmental
Language Disorder (this clinical term is related to Specific Language
Impairment but differs in that in Developmental Language Disorder,
a nonverbal-verbal discrepancy is not required; the term is increasingly pre-
ferred) (Paul et al., 2018). Most early impairments can be seen as delay in rate,
rather than a qualitative difference. However, for certain clinical categories,
there are also qualitative differences in the relationship among language com-
ponents. For example, children with Down Syndrome often have relative
strengths in pragmatics; children with autism spectrum disorder may not show
the usual superiority of comprehension to production.
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A wide range of biological and environmental factors influence or at least
predict rate of development. Biological factors include genetic endowment,
gender, and prenatal, perinatal, and other biomedical factors. Environmental
factors include family socioeconomic status (SES; often indexed as parental
education level), early language input (quantity and quality of child-directed
language), and any intervention received. It is important to recognize that
biological and environmental influences interact in multiple ways. For example,
the input a child receives may be influenced by the child’s gender, level of
language ability, or simple talkativeness. SES may influence prenatal and
perinatal experience due to, on the positive side, the availability of good medical
care, and on the negative side, the influence of stress, poverty, or drugs. A family
history of difficulty in learning oral language or reading probably presents both
a biological and an environmental risk to the child.

Although many developmental disorders (e.g., Down Syndrome, Fragile X,
autism spectrum disorder) have as one of their consequences impairment in
language development, the majority of children with language delay do not
present with such a primary disorder (Leonard, 2014). The language disorder is
the primary disorder, though there may be some other closely related problems,
such as with executive functioning or symbolic play. This fact is another
motivation for the early assessment of language itself, as it may be the earliest
sign of developmental difficulty. Nevertheless, it should be kept in mind that the
significant overall prediction from early language delay to later development is
still relatively modest (Dollaghan, 2013) and thus of limited clinical use by
itself. Ideally it should be integrated with other types of information such as the
nature of early language input, gender, and other factors listed previously
(Rescorla & Dale, 2013).

An inherent challenge in all assessment of language is that while delay is
a continuous variable, without any qualitatively defined ‘“cut-off points”
(Leonard, 2014; Rescorla & Dale, 2013), service eligibility generally requires
a classification criterion. Although we have evidence that, overall, the more
significant the delay early in development, the more likely it is that there will
be difficulties later, that evidence still does not identify a specific criterion.
Pragmatic issues such as the availability, nature, and cost of interventions are
likely to determine the cut-off point to be used (but see the discussion of RTI in
Section 1.4).

1.4 Language Assessment in an Educational Context

A broad characterization of the functions of assessment was presented in
Section 1.2. In this section, which is focused on language and preliteracy
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assessment, we consider some of the most frequent purposes of assessment in an
educational context (Snow & van Hemel, 2008). The most common of these is
to identify children with specific individual needs relative to the goals and
methods of the educational setting. Achieving this purpose may include screen-
ing if the assessment is just a first step, administered to all children, to be
followed by in-depth assessment when indicated by the initial results, or it may
be diagnostic, when the results are used directly in decisions concerning
educational management and service delivery. An increasingly common vari-
ation on the diagnostic function is the core component of RTI approaches
(Fuchs et al., 2012). Rather than applying a dichotomous classification criterion
to all children, in RTI, continuous monitoring of children can lead to increas-
ingly intensive interventions, first within the classroom and then moving to
individualized services as needed. Conversely, good performance following
that intervention will return children to the regular program. Language assess-
ment may also serve to evaluate children’s mastery of a second language, which
is the language of instruction, to determine whether further second language
instruction is needed. Low scores on these assessments need not imply that the
student has an impairment, only that the level of mastery of the language of
instruction in school is not yet sufficient for academic learning. Language
assessment may also be a useful component of monitoring the effectiveness
of interventions in many early childhood research projects when these interven-
tions enroll children in the thousands, making research-based pre-testing and
post-testing practically impossible. There is a growing awareness that the
monitoring of effectiveness is important for everyday clinical practice as well;
even educational programs using well-established curricula need to evaluate
how well they are serving their students. Finally, language assessments provide
a basis for providing feedback to parents, along with educator observations of
their children’s participation in the programs.

Informal observational assessment of language skills in an educational con-
text has its own distinctive challenges. Both the group setting and the predom-
inance of teacher-led activities imply that individual children have less
opportunity to speak, and therefore there is less basis for observational assess-
ment. Many contexts and topics of language use occur much less frequently, if at
all, in the classroom compared to the home setting. On the other hand, new and
important contexts will emerge or be more frequent in the classroom, such as
language about more complex and/or abstract topics and responding to teacher
“test questions.”

Although both receptive and expressive language are essential skills and need
to receive attention in assessment, receptive skills take on an even greater role in
the classroom due to the emphasis in early education on introducing new
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concepts and relevant language for those concepts. This new language is much
more likely to be mastered first at a receptive level rather than at an expressive
level (Bornstein & Hendricks, 2012; Fenson et al., 2007). The effective assess-
ment of receptive skills is often more difficult than noting whether the child can
produce a word.

A third challenge reflects the increasing prevalence of bilingual and multilin-
gual children with diverse other languages in the classroom (Hoff, 2015; Paradis
et al., 2021). For these children, it is often the case that the language of
instruction is a second language. Depending on the purpose of the assessment,
it may be appropriate to assess only in the second language; for example, to
evaluate the efficacy of instruction in second-language oral or written skills. But
this narrow focus may be inappropriate when the goal is to decide whether the
child has impaired language skills (Paul et al., 2018). For that purpose, assess-
ment in the first language is also essential, but this prescription may be difficult
when there are many first languages represented in the classroom, with varying
availability (including none) of assessment tools in those languages (see
Section 1.6 below). Note, however, that ambiguity in the interpretation
of second-language assessment results is mainly confined to bilingual children
who obtain low assessment scores. When bilingual children obtain second-
language assessment scores within the typical range for native monolingual
children, there is little reason to suspect impaired fundamental language skills.

Language assessment techniques for young children fall into three main
categories (Marchman & Dale, 2018; Snow & van Hemel, 2008). The first is
structured testing. Structured tests are highly efficient with respect to testing
time, and they are well-suited for evaluating receptive skills; for example, with
picture-pointing tasks. However, they do require a certain amount of time and,
more importantly, training on the part of those doing the assessment, as both the
administration and the scoring of individual items can be highly complex.
Above all, they require the cooperation of the young child, which is particularly
challenging below 2'-3 years.

A second assessment format is language sampling, widely used in basic
research on early language development. A major strength of this observational
technique is that it does not require the imposition of constraints on the child’s
behavior. However, it requires highly trained personnel for eliciting, transcrib-
ing, and analyzing the child’s language. Transcription and analysis are
extremely time-consuming. Two other limitations of language sampling are,
first, that it is better suited for studies of language production than of compre-
hension and, second, that there are substantial contextual effects such that words
and grammatical structures that are in fact within the child’s repertoire may not
occur in a given situation if the occasion does not arise. For example, words for
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extended kinship relationships (e.g., grandfather), toys, bathing, and sleeping
are less likely to occur in the classroom, while more advanced words for spatial
relationships, quantity, and time are more likely to occur there than at home.

A third approach has become increasingly common in studies of early child
language, and that is parent report (Fenson et al., 2007). Parent report is based
on extensive experience with the child, and experience that is highly diverse: at
play, during meals, while bathing, at bedtime, and with themselves, the other
parent, grandparents, siblings, and friends. The strength of parent report is that it
represents an aggregation across a period of time and many situations, and thus
it is less affected by contextual bias. Considerable research evidence has
confirmed that parent report is most effective when it is focused on current
function, not retrospective reports such as “When did your child say her first
word?”” and when it utilizes a recognition format rather than recall; for example,
“Have you heard your child say green?” rather than “How many (or what) color
words has your child said?” Although parents can often report on children’s
comprehension ability, this method appears most valid in the assessment of
production. Recent research has extended parent report beyond vocabulary and
grammar to other dimensions of language such as intelligibility (McLeod et al.,
2015) and pragmatics (O’Neill, 2007).

1.5 Educator-Administered Language Assessment

Based on the generalizations that the most frequent purposes of assessment in
early childhood education programs are screening and monitoring child lan-
guage development and the effectiveness of ECEC intervention, that the nature
of interaction in the classroom is distinctive in involving multiple children and
linguistic predominance by educators, and that the resources available in terms
of educator time and training are limited, educator-administered assessment in
the form of reports and direct testing appears to be the most appropriate. Two
such measures are the focus of this Element.

Parental report can also be of value, particularly with respect to the general-
ization of the linguistic skills that are the focus of the program to other settings
and conversational partners. However, there are limitations to parent report as
a primary measure of children in educational settings (Bleses, Jensen, et al.,
2018; Dale, 1996).

Some parents may have low literacy levels, which hampers the validity of
a questionnaire-based assessment (Roberts et al., 1999), and an interview
format for the measure may be difficult or expensive to arrange. For some
proportion of children of immigrant families, the language being assessed — the
language of the classroom — is a second language, in which parents may have
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limited fluency and which they may not speak much at home. This linguistic
mismatch is of even greater significance when some of the assessment is
directed toward “pre-academic language” of numerical and spatial concepts,
causality, classification, etc., which is less likely to be used in the home. In fact,
a previous version of LA 3—6 used parent report. However, feedback from
educators gave the clear picture that obtaining these reports from parents was
a huge and often frustrating task and that the reports were disproportionately
often not completed by the parents of the children who, statistically, were at the
greatest risk for language development issues, namely parents in at-risk
families.

Educator-based assessment of language has several potential advantages as
well as challenges. Educators have sustained experience with individual chil-
dren, which is not available to more specialized professionals such as speech-
language therapists, who may have only one session or a small number of
sessions with a given child and who are, in any case, typically of limited
availability in early childhood programs. At the same time, ECEC educators
have experience with multiple children, providing a stronger basis for compara-
tive evaluation among children than is possible for parents. They may or may
not have received some training in language and/or assessment. They can
provide both reports and simple test information about children. They are well-
positioned to conduct repeated assessments to monitor the efficacy of interven-
tion programs. There is also growing evidence that during the school years,
teachers can provide valid assessments of, for example, reading (Dale, Harlaar,
& Plomin, 2005). Another argument is that educators can use the result to
improve language experiences for individual children as part of their educa-
tional practice.

Two recent educator-based language assessment projects have provided
encouraging results. Both of the projects were based on adaptations of the
MacArthur-Bates Communicative Development Inventories (CDIs; Fenson
et al., 2007). Bleses, Jensen, et al. (2018) constructed a short version of the
Danish adaptation of the CDI: Words & Sentences for 18—34-month-olds. The
measure, CDI: Educator, included a seventy-item vocabulary checklist, for
which words were selected from the longer CDI: Words & Sentences that
were appropriate for educator classroom experience with children and also
questions concerning the child’s use of decontextualized language. The reli-
ability and validity of the measure were judged adequate based on a sample of
5,097 children. Garmann et al. (2019) piloted the use of a Norwegian adapta-
tion of the MacArthur-Bates CDI-III (Fenson et al., 2007), which is a brief
measure for 3-year-olds. CDI-III reports from the parents of twenty-eight
children were compared to those of educators in the children’s ECEC centers.
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The parents gave slightly higher scores than the educators did, but parent and
educator scores were significantly correlated (intra-class correlations of
between 0.47 and 0.71). In addition, CDI-III scores were correlated with
spontaneous speech measures. CDI-III vocabulary scores were significantly
correlated with number of word types in spontaneous speech (0.48), and CDI-III
sentence complexity scores were significantly correlated with mean length of
utterance in spontaneous speech (0.41). CDI-III grammar scores were, however,
not significantly correlated with the number of grammatical errors in spontan-
eous speech. The authors concluded that educator reports of child language
skills can provide good estimates of children’s skills for some but not all
language domains.

At the same time, there are challenges for educator-based assessment.
Although the classroom (and the teacher’s previous experience) provides
a basis for comparison, it is inherently a divided attention situation, as the
educator must attend both to other children and to the full range of goals of
the program, including behavior management. Another challenge is the oppor-
tunity for bias, even if unintentional. The bias may stem from the belief that the
program is successfully facilitating growth, or from expectations based on
a child’s previous assessment or other skills, such as social emotional skills.
The potential challenge of bias applies to direct testing as well as to reporting;
becoming an effective test administrator requires the development of skills to
minimize unintentional cuing of the correct response or incorrect coding of
responses that are not entirely clear (Sattler, 2001). Overall, testing requires
a more skeptical perspective on a child’s performance than the supportive
perspective essential to good teaching, and this necessitates the careful wording
of instructions.

1.6 Assessment of Children Learning Two or More Languages

The assessment instruments discussed in this Element are focused, with one
exception to be discussed later, on the acquisition of Danish. Danish is the
language of education in schools for virtually all children in Denmark and a key
skill for successful experience in the larger society. Assessment of Danish is
relevant and sufficient for determining how well children have currently mas-
tered Danish, for identifying children who will need additional help, along with
information for designing that help, and for evaluating ECEC programs.
However, monolingual (here Danish-only) assessment is not sufficient or
appropriate for determining whether a bilingual child has a language impair-
ment in cases when bilingual children receive relatively low assessment results
(whereas relatively high scores in the Danish assessment suggest no general
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language impairment, in which case Danish assessment is sufficient). This
caution concerning low assessment scores is due to the fact that young bilingual
children typically learn each of their languages at a slower rate than monolin-
gual children learning that language (Bosch & Sebastian-Gallés, 2003; Hoff
et al., 2012; Paradis et al., 2021). When competence in both languages is taken
into account by adding measures such as vocabulary across languages, scores
are quite similar for bilingual and monolingual children. These are not surpris-
ing facts; bilingual children have had less input in each language, because their
experience is divided by language. And in fact there is much evidence that
estimates by parents of the time spent in each language is a predictor of
children’s relative proficiency in each language (Hoff et al., 2012; Paradis
et al., 2021).

The task of obtaining and integrating information about both languages in
order to identify a language impairment is a very challenging one, given the
increasing number of bilingual children and the number and diversity of other
languages found in many countries, including Denmark, at present. For many
languages there are no well-validated language measures, and even when they
do exist, they are likely to require some ability in the language being tested.

Parent report measures are available for a wider range of languages, but they
vary in degree of validation and in the extent to which some ability in the
language is necessary to interpret the parent’s responses. Educators cannot be
expected to have the training and experience to deal with these issues or the
technical issues of combining information from two or more languages. For this
reason, there has been an attempt to develop a language-independent measure,
one that could be translated into other languages as needed. Measures of this type
typically consist of questions that rely on parents’ general knowledge of chil-
dren’s language at this stage of life, such as “For your child’s age, does your child
have difficulty pronouncing words?”” and “Do you have to repeat questions or
directions to your child more often than to other children?” (Restrepo, 1998). As
will be discussed in Section 3.5.4, a measure of this type is included in L4 3—6.

With some, albeit limited, information about mastery of the other language,
along with information about the child’s relative exposure to the two languages,
it is possible to make an initial judgment as to whether there is an impairment.
Nevertheless, when the evidence suggests a possible impairment is present, it is
best to refer the child for more detailed evaluation by a speech and language
professional who can call on more complex methods of assessment, such as
dynamic assessment.

But why is it that establishing norms for bilingual language development is
such a difficult, if not impossible, task? Bilingual or second-language acquisi-
tion varies depending on a range of developmental and contextual factors such
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as: At what age did second-language acquisition commence? How many lan-
guages is the child exposed to? What proportion of each language is the child
exposed to? How closely related are the languages that the child is acquiring?
Because of the multiple combinations of answers to such questions,
a considerable number of disparate norms would have to be developed. To
illustrate the difficulties, assuming four ages of learning the second language
(ages 0, 1, 2, or 3), three levels of the amount of second-language input
(approximately 25%, 50%, or 75%), there would be 4 x 3 = 12 basic contexts
for children learning just two languages, with different developmental trajec-
tories likely in each case. Separate norms would have to be developed for each
minority language (e.g., Turkish, Arabic, Polish, etc.), meaning that to assess
bilingual speakers of just the 10 largest minority languages in a given country
fairly, 120 norms would have to be developed. However, even this calculation
does not take into account children with more than two languages, and it also
implies the very unlikely assumption that relative language input in the first
and second language remains stable over time. Ideally, second-language norms
should also be established for each language combination, doubling the size of
the feat to be accomplished.

Even if time and money were no issue, it would be a practical impossibility to
establish such norms, at least if the aim were norms with the same degree of
quantitative robustness and age resolution (monthly) as those for the monolin-
gual instruments described in Section 3.6. There are not enough children. In the
light of these and other issues discussed in Section 1.5, our approach is to guide
practitioners’ interpretation of single-language (Danish) results for bilingual
children by taking into account questions about the child’s language acquisition
history and context, such as those we have outlined. In addition, certain dimen-
sions of language and preliteracy development are especially informative in the
case of bilingual children, which will be discussed in Section 3.5.3.

2 Educational Language Assessment in the Context of a National
Screening Program

Language assessment programs are typically placed in health services for
reasons of accessibility, as is the case, for example, in Norway, which in
many ways is very similar to Denmark, the focus of this Element (Klem et al.,
2015). In contrast, the Danish language assessment instruments are designed to
be administered by the educational staff in ECEC centers serving children aged
1 to 5 years and in Grade 0 (approximately age 6) as a tool to carry out the
national language assessment program of children, which covers children in the
age range of 2 to 6 years. According to current legislation (2020), each
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municipality must ensure that a language assessment is carried out for all
children whom ECEC educators suspect may have nontypical or slow Danish
language development and all children not in childcare. There are no require-
ments to use a specific language assessment instrument. However, regulations
about who must have a language assessment have changed over the years.

In 2007, when the first version of the Danish assessment instrument was
launched, the Danish government decided to implement language assessment
for all 3-year-olds as an integrated part of educational practice in ECEC centers.
Denmark has a near-universal ECEC system, and municipalities are obliged to
ensure the availability of daycare for all families. Consequently, 97 percent of
all 3—5-year-old children are enrolled in ECEC (Danish Ministry for Social
Affairs, 2015). The number of infants and toddlers in ECEC has increased and,
according to the Ministry for Children and Education, three out of four children
are enrolled in ECEC even before they turn 3. On average, these children are
about 10 months old when they start in center-based childcare or the parallel
option of professionally supervised childcare in the private home of a home-
based childcare provider (Ministry for Children and Social Affairs, 2018a). The
universal ECEC system is therefore a highly suitable context for reaching nearly
all children in Denmark.

By embedding the language assessment in an educational setting, the use of
the Danish language assessment is broader than typical national assessment
programs. The assessment instruments are intended to serve as a tool for the
carly detection of signs of language delays or disorders in individual children by
assessing a broad array of language and preliteracy domains. However, at the
same time, the instruments are intended to serve to inform the staff about the
strengths and weaknesses of each individual child’s Danish language and
literacy development with the aim of tailoring the educational program to the
needs of each child in the ECEC center.

The Danish government commissioned the researchers behind this Element
to develop the instrument, taking into account the broader educational purpose
of the language while at the same time ensuring scientific standards. Situational
assessment in an educational setting has implications for the development of the
instruments, in particular concerning the specific procedures used to assess each
domain. For instance, even though nonword repetition is a standard procedure
for assessing phonological awareness, we found via pilot testing that this task
cannot be expected to be administered reliably by educational staff, who are not
trained in phonetics. A consistent policy was followed in which otherwise
plausible procedures or specific tests have been discarded because pilot tests
demonstrated that educational staff could not administer them in a reliable way
(e.g., the assessment of narrative skills).
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A general lesson to be learned from embedding language assessment in an
ECEC context with the purpose of assessing all or a great proportion of children
is that educators may initially doubt whether they can do it. There may also be
some initial resistance from some educators or factions within the ECEC
community. However, our experience over the last fifteen years has been of
a steady decline in resistance to language assessment in the ECEC context to the
point where it is virtually nonexistant now.

3 A Language Assessment Instrument for 3—-6-Year-Olds
3.1 Background

The first version of our language assessment instrument — Screening instru-
ments for 3-year-olds (Bleses et al., 2010) — was developed on the basis of the
available international research on the assessment of children’s language devel-
opment (see, for example, the report by Snow & van Hemel, 2008). The aim of
this work was to identify the range of skills emerging in early childhood that
have continuing predictive significance (including language development and
early literacy) and to identify appropriate methods for measuring their develop-
ment. Based on the view that the assessment of children (including language
development) has one fundamental purpose, namely to support the best possible
development of all children, the report recommends two general guidelines for
the development of assessment materials: (1) the purpose of the assessment
must be to provide a basis for decisions on the part of the ECEC center, and (2)
the assessment should be part of a systematic and coherent effort that encom-
passes health, educational, and family aspects of the child’s life. These two
general guidelines have been followed in the development of the first and
subsequent updated versions of the Danish-language assessment instruments
described in this Element. It is also highlighted in the strong recommendation of
the Snow & van Hemel (2008) report for the National Academy of Sciences that
assessment materials must be evidence-based in terms of what is measured, how
it is measured, and the way in which the measurement is subsequently used.
In keeping with these recommendations, the first version of the language
assessment instrument from 2007, as well as all subsequent updates and new
developments, was developed on the basis of a number of general principles:
The selection of the language and literacy dimensions to be assessed is based on
research documenting the relationship of early language and literacy skills to
later reading skills. Subscales and individual items have been tested in multiple
pilot studies. Standardized age- and gender-specific norms are provided. Fixed
cut-off points for typical versus nontypical language development are estab-
lished to standardize the interpretation of results. Standardized administration
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procedures have been developed and described. Internal and external psycho-
metric properties are documented and are accessible to users.

Based on the requirements on the part of the Ministry for Children and
Education and the research-based guidelines mentioned earlier in this section,
the first version included subscales assessing language production (vocabulary,
complex grammar, and pronunciation), language comprehension, and aspects of
pragmatic skills (Bleses et al., 2010). As the name indicates, the first version
targeted only 3-year-old children; that is, children around 36 months of age. The
latest version, Language Assessment 3—6 (hereafter LA 3—6), which is docu-
mented in this section, covers ages up to 6 years. Although the number and type
of subscales have changed in several revisions in order to improve the reliability
and validity of the instrument — using data from both norming studies and from
“real-life” language assessments — the assessment instrument still assesses
production, comprehension, and pragmatic skills.

Other revisions of the assessment have been implemented as a consequence
of changes to the legislation governing the national language assessment pro-
gram. In 2011, the age range of the language assessment instrument was
expanded to include the assessment of children just before school start (age 5)
(Bleses, Lum, etal., 2011). In 2015, the current language assessment instrument
was finalized. The main change in the features compared to earlier versions is
that the current instrument can be used to assess children in the entire age range
from around 3 years (specifically 34 months) to around 6 years (specifically 71
months) with monthly norms, rather than being restricted to just 3-year-olds
(version 1) or specific ages (version 2). Moreover, the language assessment
instrument should make it possible to assess the development of Danish skills in
children who acquire Danish as an additional language, but with detailed
instructions provided in the manual on how to interpret results for this subgroup
of children (see also Sections 3.5.3 and 4.6.3).

Given that the instrument measures several aspects of language and prelite-
racy skills, it is important that each subtest is as compact as possible. Needless
to say, a test session with lengthy subtests that drag on for an hour or more
would not yield valid estimates of a young child’s skills and, more importantly,
would probably be an unpleasant experience for the child. In addition, in
a context where ECEC educators administer language assessments to all — or
at least a large proportion of all — children, expediency is important.

Therefore, via pilot tests, we have worked on reducing the number of items in
each subtest to a minimum, which was still sufficient for obtaining a gradient in
scores, although a normal distribution of scores was not always possible. One
consequence of the move to limit the number of items is that we give age-
dependent items for the subtests on Productive Vocabulary and Language
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Comprehension. For these subtests, some of the items change between age 3 and
age 4 and between age 4 and age 5. A downside of this approach is that raw
scores are not comparable between ages. This, however, is not a real problem for
use by practitioners because the raw scores are translated into percentile scores
using age-specific (monthly) and gender-specific norms. The age-dependent
shift in items is only a problem if researchers want to use raw scores. One
solution to this problem is to apply the inverse normal distribution function to
the percentile scores to obtain a normal distribution of scores that would lend
themselves to typical statistical analyses. An alternative solution is to assume
that older children who receive harder items know all of the easier items that
were only administered to younger children. Each solution has advantages and
disadvantages, but the design of the subscale was ultimately developed with
priority given to making it a relatively quick and reliable assessment for use in
an educational context, with research purposes having only secondary priority.

A reasonable question to ask is whether ECEC educators, who are not
speech-language specialists, can reliably assess speech and language skills in
children. In Section 3.7, we provide psychometric analyses that support the
assumption that educators can do this. In addition, a recently published analysis
of a precursor to L4 3—6 indicates that measurement error is relatively low when
ECEC educators carry out the assessment (Haghish et al., 2021). The version
examined by Haghish and colleagues had a high degree of overlap with L4 3—6.
The data used were pretest data collected for two parallel language interventions
for 3—6-year-olds (Bleses, Hojen, Dale, et al., 2018; Bleses, Hojen, Justice,
et al., 2018). Using hierarchical linear modeling (Raudenbush & Bryk, 2002)
with the five levels — child, intervention group, educator, classroom, ECEC
center — Haghish and colleagues were able to estimate the degree of measure-
ment error associated with the educator level. The degree of estimated meas-
urement error (or variance inflation factor) at the educator level ranged from
4 percent for the subscale Letter Identification to 19 percent for the subscale
Rhyme Detection.

In the following sections, we describe the current version of the instru-
ment LA 3—-6. Note that the age range implied in “3-6" does not include
ages all the way up to just before age 7 but rather from just before the 3rd
birthday (34 months of age) until the last month before the 6th birthday
(71 months of age).

3.2 Selection of Subscales

Based on international and Danish research on children’s early language
development (Bleses et al., 2007; Bornstein et al., 2004; Fenson et al., 2007;


https://doi.org/10.1017/9781108924399

https://doi.org/10.1017/9781108924399 Published online by Cambridge University Press

Language Assessments for Preschool Children 21

Hoff, 2013, 2014; Wehberg et al., 2007), we identified important milestones in
the language development of 3—5-year-old children (see Section 1.3).

The selection of individual items was based partially on previous research, as
previously mentioned (Snow & van Hemel, 2008), and partially on empirical
results from a large-scale study of 6,000 children aged 836 months (Bleses
et al., 2008a) and 13,000 children aged 3—6 years (Bleses, Hajen, Dale, et al.,
2018; Bleses, Hojen, Justice, et al., 2018) combined with educational expert
knowledge and feedback from users.

We want to stress the importance of involving representatives of future
users — that is, educators — in the development of the material. They may give
information about limitations on facilities that may make an otherwise good test
hard to administer in practice. In addition, information for users may help
encourage the acceptance of the instruments. For example, many users may
have an opinion on whether or not a given picture is a suitable picture to
illustrate a particular word. Many users may believe that a prototypical illustra-
tion of a word, yielding high identification rates, is by definition the best
illustration. This relates to the different goals of ECEC educators and speech-
language therapists. Whereas speech-language therapists are trained to obtain
accurate assessments of children, including exposing and identifying weak-
nesses, ECEC educators are trained to help children succeed.

Finally, as previously mentioned, it was critical for us to include only tasks
and items that were practical and suitable for reliable use by educational staff
who were not trained speech and language specialists.

3.3 Content

It was a requirement of the Ministry for Children and Education, which com-
missioned the instrument, that it be sensitive to language development across
the entire scale of language skills; that is, ranging from children who are very
delayed to the most advanced children. Thus this instrument contrasts with
many other instruments whose primary purpose is to identify children with poor
language development and therefore do not distinguish between children with
typical versus advanced language development. If, however, equivalent sensi-
tivity across the entire range of skills could not be obtained, sensitivity at the
low end of scores was a priority for our instrument.

In order to ensure that developmentally appropriate items are administered to
children at each age within the target range, the items used at the three ages
change somewhat in the Vocabulary and Language Comprehension subscales,
as noted. For the Vocabulary subscale (twenty-five items), ten items were
changed between ages 3 and 4 and between ages 4 and 5. In other words, the
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overlap between ages 3 and 4 and between ages 4 and 5 comprised 60 percent of
the items. The overlap between age 3 and age 5 was 20 percent. For the
Language Comprehension subscale (twenty items), five items changed between
age 3 and age 4 and between age 4 and age 5. In other words, the overlap
between ages 3 and 4 and between ages 4 and 5 comprised 75 percent of the
items. The overlap between ages 3 and 5 comprised five items or 50 percent.

The instrument consists of subscales measuring oral language skills as well as
subscales measuring preliteracy skills. Table 2 provides an overview of the
subscales and the ages at which they are administered. Note two distinct types of
age dependency in the administration: (1) whether or not a subscale is adminis-
tered at a given age, and (2) whether the particular items administered are age
dependent.

3.4 Administration

For the administration of L4 3—6, the following materials have been developed
(see Table 3). All materials have been developed for paper format but have been
integrated into an IT platform by commercial as well as governmental suppliers,
the latter offering the platform free of charge. The purpose of IT platforms is to
facilitate the easy and consistent implementation of the measure, along with the
recording of responses and the conversion to norm-based percentile scores for
documentation of the individual child’s skills and skill development over time.
The platform enables educators to use a tablet or laptop computer to read
directions and record the child’s responses. Some platforms also enable the
visual presentation of stimuli, although to optimize comparability with the
presentation mode of stimuli in the norming study, we recommend presenting

Table 2 Subscales of L4 3—6

Items per Age of

Subscale Test type age administration
Language  Vocabulary' Test 25 3-5

Comprehension’ Test 20 3-5

Communicative Checklist 15 3-5

Strategies

Preliteracy Rhyme Test 15 3-5

Print Awareness Test 16 4-5

Letter Naming Test 12 5

Deletion Test 15 5

! Ttems are age dependent
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Table 3 Overview of which materials are used for which parts of the assessment

process
Material Administration Results Interpretation Intervention
Assessment form v
Picture booklet v
Results report (IT system) v v v
Supplementary questions v

to parents

Manual v v v

stimuli from a picture booklet. That said, it is an open question whether
contemporary and future children who may be more familiar with tablets than
with books are comparable in this regard with the children in the norming study,
which was conducted in 2015, when young children were probably less familiar
with tablets.

3.4.1 Assessment Form

The assessment form includes all subscales (i.e., Vocabulary, Rhyme
Detection, etc.) and their associated test items. For each subscale there is
a brief guide containing a description of the subscale, information about
which materials are to be used, and a description of how to perform the
assessment task with the child (e.g., rhyming task or language comprehension
task) and how it is scored. The child’s response can be manually recorded on
paper and subsequently entered in the IT system, or it can be registered
directly in the IT system. This requires that the assessor has a computer or
tablet at hand; feedback from users indicates that some experience is required
to use a computer or tablet for registering the child’s response while at the
same time keeping a full focus on the child in order to keep the child engaged
in the tasks.

3.4.2 Assessment of the Child on Each Subscale

Four of the assessment subscales require the use of materials for the child to look
at; that is, pictures or letters. These subscales are Language Comprehension,
Productive Vocabulary, Rhyme Detection, and Letter Knowledge. Examples of
these are shown in Figures 1-3.

For Language Comprehension, the child is asked to choose one of four
pictures corresponding to a sentence uttered by the administrator; for example:
Where is the boy being chased by the dog? (see Figure 1).
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c ]

Figure 1 Example of pictures for Language Comprehension. The child has to
point to one of four pictures corresponding to a sentence uttered by the
administrator

Figure 2 Example of word elicitation pictures for Productive Vocabulary
assessment. Contrasting pictures are used to elicit less tangible or illustratable
words such as “drinking”: The woman is eating. What is the man doing?

For Productive Vocabulary, the child is asked to label an element of a picture.
Two-thirds of the words are nouns, two words are adverbs (place and time), and
the remaining words are approximately equal numbers of adjectives and verbs.
For nouns, the child is simply asked What is this? For other categories, where it
might not be obvious which of the multiple elements of the picture is to be
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Figure 3 Example of pictures for a Rhyme Detection item using the three words
hus [hu:’s] (“house”), mus [mu:’s] (“mouse”), and sol [s0:°1] (“sun”).

named, two contrasting pictures are given to help elicit the relevant word; for
example: The woman is eating. What is the man doing? (see Figure 2).

For Rhyme Detection, three pictures are shown, and the child is asked to
point to the two pictures of objects whose names are words that thyme. The
administrator names the three pictures and asks the child to point to “the two
things that sound alike; those that rhyme” (see Figure 3).

For assessment of Letter Knowledge, twelve capital letters are shown in a table,
and the child is asked to name each of the letters: ICJFEG O S AL D K. There
are twenty-nine letters in the Danish alphabet. Testing all letters would be time
consuming, and therefore a subset of letters was identified and used in a previous
version of the instrument and carried over to the present version.

The Deletion task has three blocked levels of difficulty that require the child to
say what is left when deleting (1) one word-part of a compound (e.g., Say snowman
without man), (2) deleting a syllable, (e.g., Say window without dow), or (3)
deleting a sound (e.g., Say cold without khh). The deleted part could be either at
the beginning or the end of the word. The remaining part of the word would always
make a word in its own right (such as snow, win, and old in the English examples).

For the assessment of Print Awareness, the assessor uses a picture book of
their own choice (not provided with the test). The book must have both text and
pictures. The assessor asks the children sixteen questions related to book
reading, generally increasing in difficulty, starting with handing the book to
the child and asking What is this? Later questions pertain to where to start
reading on a page and pointing out examples of a word, the last word on a page,
or the last letter in a given word.

For assessment of the child’s communicative skills, the child is not directly
involved. An educator who is familiar with the child from day-to-day care
rates how frequently (never, seldom, often, or always) a child would give
a particular communicative response in a hypothetical communicative situ-
ation. For example, 4 child or an adult talks to the child on the playground.
The child reacts by answering the other child/the adult. More advanced
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examples include You are talking to the child, but the child seems to not
understand. The child asks clarifying questions and At home, the child has
heard their parents talk about an experience. The child explains to you what

the parents were talking about.

3.5 Results of the Assessment
3.5.7 The Results Report

Based on the number of items responded to correctly and the age and gender of
the child, the child’s performance can be compared with norms (available to
potential IT platform contractors upon request from the Danish Ministry of
Education). The resulting report contains two overall summary scores in terms
of percentiles: a language summary score and a preliteracy summary score. The
language summary score is generated by standardizing the language subscale
scores (Vocabulary, Language Comprehension, and Communication), aver-
aging the scores, and subsequently converting them to percentile scores (see
Section 3.7.4). Likewise, the preliteracy subscale scores (Rhyme, Print
Awareness, Letter Naming, and Deletion) were standardized and averaged to
generate the preliteracy summary score. Note, however, that the administration
of preliteracy subscales depends on age (see Table 2). Because the only subscale
administered to 3-year-olds is Rhyme, no preliteracy summary score is gener-
ated for 3-year-olds. The mean score for each of the summary scores is refer-
enced against the norms for the child’s age and gender to produce a language
summary percentile score and a preliteracy summary percentile score.

The report also shows the percentile scores of each of the subscales com-
pleted by the child to help generate a “language profile” for each child; that is,
a profile showing which dimensions of language or preliteracy skills are strong
or weak in the child. The two summary scores and the language profile scores
also indicate the age- and gender-specific Sth and 15th percentiles. An example
of a results report is given in Figure 4 for a fictional child.

The 5th and 15th percentile cut-off points were set to facilitate the best use of
later resources. The requirements of later intervention based on the results of
individual children were operationalized into three levels of skill development
for each subscale as well as for the summary scores for language and prelite-
racy — (1) “low” (percentiles 1-5), (2) “at-risk” (percentiles 6-15), and (3)
“typical” (percentiles 16-100) — for determining the language support and
educational needs of each child. Rather than outputting the categories low, at-
risk, and typical for each child, the report assigns a corresponding intervention
category; namely, “Special intervention” (percentiles 1-5), “Focused interven-
tion” (percentiles 6-15), and “General intervention” (percentiles 16—100).
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Figure 4 Example results report showing percentile scores
for the two summary scores and some of the individual subscale scores for
a fictional child

Although using percentiles has the advantage of yielding comparable scores
across ages, we have also consistently found that the concept of percentiles is
difficult to communicate to users who are ECEC professionals but not necessarily
used to manipulating numbers. However, it is usually possible to explain the
concept by beginning with the concept of halves, the upper half and the lower half
of scores, then progressing to the concepts of quartiles, deciles, and percentiles.

3.5.2 Interpretation of Results

We recommend in the manual that the lowest-scoring 5 percent of the children
should be referred to a professional speech therapist in order to conduct a complete
professional pathological speech assessment and potentially to receive specialized
intervention. This cut-off point corresponds to the existing mean referral rate to
speech therapists across municipalities in Denmark for 3-year-olds at 4.3 percent
(Reusch, 2006). Children with scores between 6th and 15th percentile are referred
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to the ECEC center for focused intervention and a later reevaluation for language
delay. It is not within the scope of the instrument and manual to specify appropriate
interventions, but the manual does give examples of how to target the specific
weaknesses of a child according to their profile (e.g., low scores on Rhyme or
Vocabulary). The percentile scores for each subscale may help guide educators in
best supporting the child by identifying specific domains within language and
preliteracy for which the child needs the most support. The 15th percentile cut-off
point is based on findings from studies of language delay, which have reported
prevalence rates ranging from 2.3 percent to 19 percent (Nelson et al., 2006). The
remaining 85 percent of the children can be regarded as having language develop-
ment within the normal range. Thus these children are recommended to continue
the general or usual instructional activities in the ECEC center.

3.5.3 Interpretation of Results for Bilingual and Multilingual Children

The LA 3—6 was developed specifically to provide a norm-referenced assess-
ment of Danish language development in children learning Danish only.
However, a large and growing proportion of children in Denmark speak one
or more languages at home in addition to Danish. Therefore, assessing only
Danish-language skills does not provide a full picture of the overall language
skills of children learning multiple languages. Although it would be highly
useful to establish norms for bilingual children — either for both/all of a child’s
languages or just the majority language — this is not feasible, because no one set
of norms would be sufficient, as discussed in Section 1.6.

With the given limitations of only assessing the majority language — Danish — in
bilingual and multilingual children, it is important to give extra attention to the
interpretation of their assessment results, as their development is highly variable.
First, even though more bilingual than monolingual children score below the 15th
percentile cut-off point, a large number of bilingual children do not. For these
children, there is little reason to suppose that they have any problems with language
development, because they score within the typical language development range
for monolingual children even in their second language. Second, educators are
advised to base their evaluation of the child’s language development more on
preliteracy subscales than on oral language subscales. This is because bilingual
children have been found to resemble or even exceed monolingual children with
respect to preliteracy skills such as rhyming, deletion, and letter knowledge,
presumably because such skills translate better between languages than do oral
language skills and/or because the bilingual experience facilitates better metalin-
guistic and phonological awareness (Hammer et al., 2014; Hojen et al., 2019;
Hajen et al., 2021). Therefore, low scores on, for example, Vocabulary and
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Language Comprehension should raise less concern if the child scores highly on,
for example, Rhyme and Deletion than if the child generally scores low on both
oral language and preliteracy subscales. In the former case, it is likely that the child
has had too little exposure to Danish to score within the typical range for oral
language skills. Educators are encouraged to seek information from the child’s
parents about when the child began to be regularly exposed to Danish and the
proportion of Danish input in order to best interpret low scores in the language
assessment.

3.5.4 Supplementary Questions for Parents of Bilingual and Multilingual
Children

To provide additional help with the interpretation of the assessment results of
these children, we compiled ten language-independent questions in
a questionnaire inspired by Restrepo (1998). The questions are primarily for
parents of bilingual children with low percentile scores in the language assess-
ment. In these cases, it is crucial, but difficult, to determine whether the low
scores are due to general language learning difficulties or due to the child being
in the early phase of Danish second-language acquisition. The questions for
parents are given in Table 4.

As the wording shows, the questions must be answered with reference to the
child’s age, and as such, the questions require some insight from the parents
with respect to normal language development. The questionnaire was devel-
oped as an addendum to LA 3—6 and has not been validated. Therefore, it should
be seen as a tool to help interpret the results of bilingual children when they
receive low scores in the LA 3—6 proper, along with any other information
available on the child’s mastery of the first language. The questions may be
answered for just the minority language spoken at home or for both the minority
and the majority language.

3.6 Norming Study

A norming study was conducted to develop age-specific (monthly) and
gender-specific norms based on a population-representative sample of chil-
dren. The norms were expressed as percentile scores, so that in later use of
the instrument, it could be determined that a raw score of, for example, 14.5
on a subscale for a 40-month-old girl corresponds to a percentile score of 55;
that is, a little above the median. For a 44-month-old girl, the same raw score
would correspond to a slightly lower percentile score; for example, 45. One
advantage of percentiles over standard scores is that percentiles are more
accurate in identifying low extreme levels.
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Table 4 Supplementary questions primarily for parents of bilingual children to

help educators determine whether low scores on the Danish majority language

assessment are indicative of general language learning difficulties or due to the
child being in the early phase of majority language acquisition

Language
domain Specific question
General 1. For your child’s age, does your child have problems

communicating with you?
2. Do your friends or family think that your child is delayed
in talking?
3. Did either of the parents have difficulties learning to talk
or learning to read?
Pronunciation 4. For your child’s age, does your child have difficulty
pronouncing words?
5. Do your friends or family think that your child is difficult
to understand?
Vocabulary 6. Do you think your child has difficulty learning new
words?
7. Does your child often point or use a general word like
“that thing” rather than the specific word; for example,

“the ball”?
Grammar/ 8. For your child’s age, does your child produce very short
production sentences?

9. Is it hard to tell if your child is talking about one or more
objects or people, because your child uses the words
incorrectly? For example, saying “I got a good friends.”

10. For your child’s age, do they often make mistakes when
talking about things in the past? For example, saying
“Yesterday, 1 play with Tom!”

3.6.7 Sample

The norming study of the L4 3—6 used baseline (pretest) data from a two-year
randomized controlled trial study of the effectiveness of an intervention (The
Daycare of the Future, Nielsen et al., 2017) targeting language, cognitive skills,
and social emotional skills in children aged 0-6 years, funded by the Danish
Ministry for Children and Social Affairs. Fourteen municipalities participated.
They were selected from a pool of interested municipalities to represent geo-
graphically disparate parts of Denmark as well as urban profiles and rural
profiles and were thus representative of Danish municipalities. A total of 442
home-based care units and 145 ECEC centers were included, encompassing
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a total of 10,948 children aged between 0 and 6 years, but only children in the
age range 34—71 months who had Danish as their first language were included in
the norming study of LA 3—6. The L4 3—6 was administered to children in the
included ECEC centers by educational staff over a six-week period in August/
September 2014 using the professional online documentation system Rambagll
Results. The educational staff had already administered the prior version of the
language assessment instrument as part of the national language program but
received local introductions to the changes introduced in LA 3—6.

The sample was representative with respect to age, gender, and the distribu-
tion of maternal educational background. The mean years of formal education
for the mothers of the 3—5-year-olds in the sample was 14.6 years (SD = 2.8) for
the year 2014, which was virtually the same as for the general population of
mothers (14.6 years, SD =2.5), though just for mothers of 4-5-year-olds and for
the year 2012. Table 5 gives more detailed information about the sample.

An important note is that, as is often the problem with large-sample research
conducted in the broader population, there is missing data for both background
measures and outcome measures. Therefore, in the description of subscale
scores in the following sections, the N for each subscale is given.

3.6.2 Descriptive Statistics for All Subscales

Descriptive statistics for the summary scores of the subscales of L4 3—6 for each
age group are shown in Tables 5-18 and Figures 5—11. For data protection
reasons, minimum and maximum values have been obscured if certain scores

Table 5 Descriptive statistics of the norming sample by age, gender,
and maternal education

Variable N
Age 3 years 3,822
4 years 3,914
5 years 3,212
Gender Boys 5,634
Girls 5,282
Missing gender info. 32
Maternal education Short (basic schooling) 1,485
Short-mid 4,227
Mid-long 3,437
Long (BA or higher) 1,460
Missing education info. 339
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have been obtained by fewer than three individuals. Likewise, histogram bins
most often encompass several scores in order not to show scores obtained by
fewer than three individuals. To examine the robustness of the results, we
randomly divided the recruited children into two groups for each age group,
and we report the split sample results. Skewness (degree of asymmetry of the
distributions) and kurtosis (degree of outliers/heavy-tailed distribution) are
indicated for both whole and split samples and statistically tested for whole
samples.

Table 6 and Figure 5 present descriptive statistics and histograms for the
Vocabulary subscale. Because there is a change of items across ages for this
subscale (Section 3.3), the scores are not directly comparable across the age
groups. The histograms are more informative, as they demonstrate that
variability in this skill is appropriately captured, the degree of skewness
is visualized, and any floor or ceiling effects are detected. Although there is
a modest degree of skew — significant right skew for age group 3, signifi-
cant left skew for age groups 4 and 5 — neither floor nor ceiling effects are
apparent.

Table 7 and Figure 6 present descriptive statistics and histograms for the
Language Comprehension subscale. Like Vocabulary, the Language
Comprehension items change somewhat between ages, and consequently the
mean levels cannot be compared. The Language Comprehension histograms
show a somewhat higher degree of skewness than for Vocabulary, all left-
skewed, and a modest ceiling effect that is comparable across the age groups.
The left-skewed distribution is in line with our intention, along with obtaining
valid measures across the full range of performance, to obtain special sensi-
tivity at the low end of the scale — or in other words, “err on the side of left-
skewness” — if a normal distribution could not be obtained.

Table 8 and Figure 7 present descriptive statistics and histograms for the
Communication subscale. For this subscale, the items do not change with age,
and thus the means in Table 7 and the relative “peaks” in Figure 7 demonstrate
the degree of change with age. At ages 3 and 4, there is only a modest degree of
skewness and little evidence for a ceiling effect. However, at age 5 there is
a strong ceiling effect and a corresponding high degree of left-skewness,
which need to be taken into account when interpreting scores on this subscale
at that age. But again, our priority is sensitivity to skill differences at the low
end of scores.

Table 9 and Figure 8 present descriptive statistics and histograms for the
Rhyme subscale. As the items on this subscale do not change with age, the
means demonstrate growth in this ability. As rhyme detection is known to
reach mastery level in the preschool years in literate societies, there is an
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Table 6 Mean scores, standard deviations, range, and distributional characteristics for the subscale Vocabulary for 3-, 4-, and 5-year-olds.
Age-dependent items. Values for the two split sample groups

Vocabulary N Missings Mean SD Range Skewness Kurtosis
3-year-olds 3,624 198 11.1 53 0-25 0.10" 2.34!
Split sample 1,809/1,815 11.3/10.9 5.5/5.2 0.25/0.25 0.04/0.15 2.29/2.38
4-year-olds 3,790 124 14.0 4.8 0-25 -0.29' 2.66'
Split sample 1,890/1,900 14.0/14.0 4.8/4.7 0.25/0.25 -0.25/-0.33 2.65/2.67
5-year-olds 3,139 73 14.7 43 0-25 -0.41" 2.93
Split sample 1,576/1,563 14.5/14.8 43/4.3 1-25/0-25 -0.35/-0.46 2.80/3.07

! Skewness/kurtosis test for normality significant, p < 0.05.
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Figure 5 Distribution of scores on the Vocabulary subscale for children aged 3,

4, and 5 years. Age-dependent items
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Table 7 Mean scores, standard deviations, range, and distributional characteristics for the subscale Language Comprehension for 3-, 4-, and
S-year-olds. Age-dependent items. Values for the two split sample groups

Comprehension N Missings Mean SD Range Skewness Kurtosis
3-year-olds 3,734 88 13.6 33 <4-20 -0.51" 2.94
Split sample 1,871/1,863 13.6/13.6 3.4/3.3 <4-20/<4-20 —0.49/-0.53 2.85/3.02
4-year-olds 3,884 30 14.5 2.9 <4-20 -0.55' 3.27'
Split sample 1,941/1,943 14.5/14.6 2.9/2.8 <4-20/<5-20 —0.56/-0.54 3.27/3.26
5-year-olds 3,186 26 14.7 2.9 3-20 —0.58' 3.16
Split sample 1,595/1,591 14.7/14.7 2.9/2.9 5-20/3-20 —0.50/-0.66 2.94/3.38

Note: For data protection, minimum and maximum scores are given using operators (<) if at least one score below or above the reported minimum/maximum
is obtained by fewer than three individuals.
'Skewness/kurtosis test for normality significant, p < 0.03.
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Table 8 Mean scores, standard deviations, range, and distributional characteristics for the subscale Communication Skills for 3-, 4-, and
S-year-olds. Values for the two split sample groups

Communication N Missings Mean SD Range Skewness Kurtosis
3-year-olds 2,774 1,048 38.4 8.8 15-60 —0.13' 2.82!
Split sample 1,382/1,392 39.0/38.0 8.8/8.7 15-60/15-60 -0.11/-0.15 2.83/2.80
4-year-olds 2,686 1,228 442 8.2 <19-60 —0.24! 277"
Split sample 1,329/1,357 44.3/44.2 8.2/8.1 19-60/<19-60 -0.26/-0.22 2.78/2.75
5-year-olds 2,127 1,085 472 8.3 15-60 —0.49' 2.83
Split sample 1,045/1,082 47.2/47.2 8.4/8.2 15-60/15-60 —0.57/-0.40 3.05/2.59

Note: For data protection, minimum and maximum scores are given using operators (<) if at least one score below or above the reported minimum/maximum
is obtained by fewer than three individuals.
'Skewness/kurtosis test for normality significant, p < 0.03.
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Table 9 Mean scores, standard deviations, range, and distributional characteristics for the subscale Rhyme for 3-, 4-, and 5-year-olds. Values
for the two split sample groups

Rhyme N Missings Mean SD Range Skewness Kurtosis

3-year-olds 2,730 1,092 7.3 3.2 0-15 0.18' 2.68!
Split sample 1,384/1,346 7.1/7.4 3.2/3.3 0-15/0-15 0.12/0.22 2.73/2.63

4-year-olds 3,593 321 10.1 3.6 0-15 —0.49' 227!
Split sample 1,789/1,804 10.1/10.1 3.6/3.6 0-15/0-15 —0.53/-0,46 2.33/2.22

5-year-olds 3,065 147 12.2 2.8 <3-15 -1.37! 451"
Split sample 1,538/1,527 12.1/12.3 2.9/2.7 <3-15/<3-15

Note: For data protection, minimum and maximum scores are given using operators (<) if at least one score below or above the reported minimum/maximum
is obtained by fewer than three individuals.
!Skewness/kurtosis test for normality significant, p < 0.05.
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expected substantial ceiling effect at age 4 and an even stronger ceiling effect
atage 5. Thus, at ages 4 and 5, this subscale is best interpreted as a measure of
slow rhyme development.

Table 10 and Figure 9 present descriptive statistics and histograms for the
Print Awareness subscale. This subscale is administered only to 4- and 5-year
olds. The items do not change with age, and thus the table and figure demon-
strate developmental growth. At age 4 there is no evidence for skewness or
a ceiling effect, but by age 5 both are apparent, reflecting major advances in this
skill across the population at this age.

Table 11 and Figure 10 present descriptive statistics and a histogram for
Letter Knowledge. This subscale is administered only at age 5. Letter know-
ledge is highly variable in 5-year-old Danish children, with a substantial
proportion knowing all letters presented and an almost equally large propor-
tion scoring 0. The shape of the histogram is unusual with its downward trend
in the percentage of children as the scores increase and with a dramatic
increase in percentage for the maximum score. A similar pattern was seen in
an earlier version of the assessment material, with an approximate doubling of
the percentage of children who obtained the maximum score of 12 compared
to the percentage of children scoring 11. This pattern of scores suggests that
letter knowledge may often be learned “in a burst” from modest knowledge to
relatively complete knowledge.

Table 12 and Figure 11 present descriptive statistics and a histogram for the
Deletion subscale, which is administered only to 5-year-olds. For this subscale,
there is a substantial floor effect but also variability, suggesting that this skill is
still at an early stage of development at age 5. Recall that the test comprises word-
part deletion, syllable deletion, and sound deletion, the latter being the hardest. In
a future revision, as well as in adaptations for other languages, floor effects could
be minimized by omitting the sound deletion subsection of the test.

3.6.3 Relation of Subscale Scores to Gender and Family Socioeconomic
Status

It is well-documented in research that the rate of language development varies
as a function of both gender and SES, and this pattern was also found in our
sample.

Table 13 shows the gender-related results, gender effect sizes (Cohen’s d,
indicating the percentage of a standard deviation for the gender difference), and
significance level at age 3. Girls scored significantly higher than boys on three out of
four subscales. Only for Rhyme were the scores for boys and girls virtually
identical.
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Table 10 Mean scores, standard deviations, range, and distributional characteristics for the subscale Print Awareness for 4- and 5-year-olds.

Values for the two split sample groups

Print Awareness N Missings Mean SD Range Skewness Kurtosis
3-year-olds - - - - - -
4-year-olds 3,621 293 8.1 3.4 0-16 0.02 2.31"
Split sample 1,803/1,818 8.1/8.2 3.5/3.4 0-16/0-16 0.06/—0.03 2.26/2.37
5-year-olds 3,109 103 10.9 3.4 0-16 —0.58' 1.89'
Split sample 1,566/1,543 10.8/11.0 3.4/3.3 0-16/0-16 —0.54/-0.62 2.71/2.89

! Skewness/kurtosis test for normality significant, p < 0.05.
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Figure 9 Distribution of scores on the Print Awareness subscale for children
aged 4 and 5 years

15

Percent

5 10 15
Letter knowledge 5 yr.

Figure 10 Distribution of scores on the Letter Knowledge subscale for children
aged 5 years


https://doi.org/10.1017/9781108924399

https://doi.org/10.1017/9781108924399 Published online by Cambridge University Press

Table 11 Mean scores, standard deviations, range, and distributional characteristics for the subscale Letter Knowledge for 5-year-olds.
Values for the two split sample groups

Letter Knowledge N Missings Mean SD Range Skewness Kurtosis
3-year-olds - - - - - - -
4-year-olds - - - - - - -
5-year-olds 2,041 1,171 5.2 3.9 0-12 0.29' 1.77'
Split sample 1,010/1,031 5.1/5.4 4.0/3.9 0-12/0-12 0.32/0.26 1.78/1.76

! Skewness/kurtosis test for normality significant, p < 0.05.
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Table 12 Mean scores, standard deviations, range, and distributional characteristics for the subscale Deletion for 5-year-olds. Values for the
two split sample groups

Deletion N Missings Mean SD Range Skewness Kurtosis
3-year-olds - - - - - - -
4-year-olds - - - - - - -
5-year-olds 1,852 1,360 6.0 4.3 0-15 0.21' 1.89'
Split sample 911/941 6.0/5.9 4.2/4.4 0-15/0-15 0.22/0.20 1.96/1.83

! Skewness/kurtosis test for normality significant, p < 0.05.
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Table 13 Mean scores (SDs) for 3-year-old boys and girls, effect size, and
significance of the gender difference on each subscale

Age 3 Boys Girls
Subscale N M N M d P
Vocabulary 1,870 104 (5.2) 1,743 11.7(54) 023 .001

Comprehension 1,938  13.4(3.3) 1,784 13.8(3.3) 0.13 .00l
Communication 1,437 37.8(8.8) 1,332 392(8.7) 0.15 .00l
Rhyme 1381 72(3.1) 1342 73(34) 002 532

15 20
1

Percent
10
1

10 15

Deletion 5 yr.

Figure 11 Distribution of scores on the Deletion subscale for children aged 5
years

At 4 years old, the girls scored significantly higher than the boys on all of the
subscales with the largest effect size for Communication and the smallest effect
size for Rhyme; see Table 14.

At 5 years old, the girls again scored significantly higher than the boys on all
of the subscales with the largest effect size for Letter Knowledge and the
smallest effect size for the Deletion subscale; see Table 15.

In summary, at each age assessed here, girls are, on average, more advanced
in their language and preliteracy development than boys. The gender difference
is least pronounced for skills related to phonological awareness, namely rhyme
skills and word-part deletion skills, but it is still significant, with the exception
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Table 14 Mean scores (SDs) for 4-year-old boys and girls, effect size, and
significance of the gender difference on each subscale

Age 4 Boys Girls
Subscale N M N M d P
Vocabulary 1,950 13.6(49) 1,828 14.5(4.6) 0.19 0.001

Comprehension 1,997 142 (29) 1,874 14.8(2.8) 0.21 0.001
Communication 1,380  43.(8.1) 1,296  45.6(7.9) 0.33  0.001
Rhyme 1,834 9.9 (3.5) 1,748 10.3(3.7) 0.09 0.006
Print awareness 1,832 7.7 (3.4) 1,778 8.6 (3.4) 0.25 0.001

Table 15 Mean scores (SDs) for 5-year-old boys and girls, effect size, and
significance of the gender difference on each subscale

Age 5 Boys Girls
Subscale N M N M d D
Vocabulary 1,599 143 (4.4) 1,535 15.1(4.2) 0.17 0.001

Comprehension 1,621 143 (29) 1,559 152(2.7) 0.31 0.001
Communication 1,104 46.0(8.4) 1,019 48.4(8.0) 0.30 0.001
Rhyme 1,550 12.0(2.9) 1,509 124 2.7) 0.18 0.001
Print Awareness 1,571 10.5(3.4) 1,532 11.3(3.2) 0.26 0.001
Letter Knowledge 1,050 4.5 (3.8) 987 6.1 (3.9) 0.42 0.001
Deletion 949 5.7 (4.3) 900 6.2 (4.3) 0.14  0.002

of rhyme skills, in 3-year-olds. Given that boys seem to catch up with girls at
later ages (Wallentin, 2009), we have chosen to establish separate norms for
boys and girls in order not to over-identify boys (false positives, assigned to
either special intervention or focused intervention) and under-identify girls
(false negatives, assigned to general intervention) with language impairment
or delayed language development.

To assess the degree to which language and preliteracy scores were related to
parental SES, we correlated scores with maternal education, paternal education,
and household income for each of the three ages. The results are shown in
Tables 16, 17, and 18, one table for each age. This analysis serves as a tentative
validation of the subtests, given that early language development is typically
found to be related to family SES (Fernald et al., 2013; Hoff, 2006;
Huttenlocher et al., 2010). These relations have also been found to hold for
Danish using an earlier version of the present instrument on a different sample
(Hgjen et al., 2021).
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Table 16 Zero-order correlation (with 95% Cls) between parental SES variables
and language and preliteracy outcomes for 3-year-olds (N = 2,258-3,596)

Subscale

Maternal
education

Paternal
education

Household
income

Vocabulary
Comprehension
Communication
Rhyme

0.24 (0.21-0.27)
0.18 (0.15-0.21)
0.19 (0.16-0.23)
0.17 (0.12-0.20)

0.21 (0.18-0.25)
0.19 (0.16-0.24)
0.17 (0.13-0.21)
0.15 (0.11-0.19)

0.11 (0.07-0.14)
0.10 (0.07-0.13)
0.09 (0.06-0.13)
0.06 (0.03-0.10)

Note: All correlations were significant at p < 0.001, except for Rhyme correlated with
Household Income, p = 0.001.

Table 17 Zero-order correlation (with 95% Cls) between parental SES variables
and language and preliteracy outcomes for 4-year-olds (N = 2,266-3,910)

Subscale

Maternal
education

Paternal
education

Household
income

Vocabulary
Comprehension
Communication
Rhyme

Print awareness

0.22 (0.19-0.25)
0.19 (0.16-0.22)
0.14 (0.10-0.17)
0.20 (0.17-0.24)
0.19 (0.16-0.22)

0.18 (0.15-0.22)
0.14 (0.10-0.17)
0.14 (0.09-0.18)
0.19 (0.15-0.22)
0.17 (0.13-0.20)

0.09 (0.05-0.12)
0.07 (0.03-0.10)
0.09 (0.05-0.13)
0.11 (0.08-0.14)
0.11 (0.08-0.14)

Note: All correlations were significant at p < 0.001.

Table 18 Zero-order correlation (with 95% Cls) between parental SES variables
and language and preliteracy outcomes for 5-year-olds (N = 1,534-3,208)

Subscale

Maternal
education

Paternal
education

Household
income

Vocabulary
Comprehension
Communication
Rhyme
Print Awareness
Letter
Knowledge
Deletion

0.20 (0.17-0.23)
0.17 (0.14-0.20)
0.16 (0.12-0.20)
0.18 (0.15-0.21)
0.17 (0.14-0.20)
0.18 (0.14-0.22)

0.12 (0.07-0.17)

0.15 (0.11-0.19)
0.13 (0.09-0.17)
0.14 (0.09-0.19)
0.20 (0.17-0.24)
0.15 (0.11-0.19)
0.22 (0.18-0.27)

0.12 (0.07-0.17)

0.10 (0.07-0.14)
0.05 (0.02-0.09)
0.13 (0.09-0.17)
0.14 (0.11-0.18)
0.12 (0.08-0.15)
0.1 (0.06-0.15)

0.05 (0.00-0.09)

Note: All correlations were significant at p < 0.001, except for Deletion correlated with
Household Income, p = 0.039.
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At all ages, each of the SES variables was significantly correlated with each
of the language and preliteracy outcomes. Among the SES variables, the
strongest correlations were with maternal education and paternal education
and the weakest was with household income; the confidence intervals indicate
that the correlation with household income was significantly weaker in most
cases.

3.7 Psychometric Qualities of the Instrument

The gold standard in terms of the diagnostic validity of an assessment instrument
such as the present one (and LA 2 as well) is a high association between being
referred for extra intervention and actually requiring extra intervention — over and
above the usual instructional activities in ECEC centers — as determined by speech-
language professionals. However, we do not have clinical evaluation data for
children in the norming sample to compare with, which would have allowed us to
determine the strength of the association between actually requiring intervention
and having received low scores on the language assessment (percentiles 1-5 or
11-15); in other words, we cannot determine the sensitivity and specificity of the
instruments. We know a priori, of course, that sensitivity and specificity will vary
with the cut-off points. If the cut-off point for special intervention were percentile
10 rather than percentile 5, sensitivity would go up and specificity would go down.
However, it is an important future study to conduct to determine the sensitivity and
specificity of both L4 3—6 and LA 2. This will have to be done in collaboration with
Danish municipalities, with which children’s language assessment data reside and
which also make the decision to provide language intervention to children.

3.7.1 Internal Consistency

In spite of pilot testing of the subscales during development, they are unlikely to be
perfect. With the much larger norming sample compared to the pilot samples, we
can get a better evaluation of internal consistency. To determine internal consist-
ency, Cronbach’s alpha coefficients for the subscales for each age group are shown
in Table 19 and, in addition, item-total correlations, which indicate the correlation
between an individual item and the total score without that item. The alpha values
were generally high, indicating high internal consistency. The exception to this is
the Comprehension subscale for age 4 and age 5, with alphas of 0.67 and 0.68,
respectively. Accordingly, the item-total correlation ranges for that scale are rela-
tively low, but no specific items seem to be dragging the alphas down. However, in
future revisions, items from the low end of the range of item-total correlations will
have to be replaced. This, of course, will require substantial pilot testing to be sure
that the substituted items contribute to higher internal consistency.
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Table 19 Cronbach’s alpha and item-total correlation range for each subscale
for each age group

Age 3 Age 4 AgeS
N=12,730-3,734 N =2,686-3,884 N=1,852-3,186

Subscale Alpha Item-total Alpha Item-total Alpha Item-total

Vocabulary 0.87 0.34-0.60 0.84 0.35-0.56  0.82 0.32-0.56
Comprehension 0.78 0.30-0.52  0.67 0.24-0.49 0.68 0.27-0.46
Communication 0.94 0.53-0.84  0.93 0.55-0.85 0.94 0.61-0.83

Rhyme 0.95 0.33-0.60  0.88 0.35-0.61  0.89 0.38-0.64
Print Awareness 0.79 0.32-0.61  0.79 0.32-0.61
Letter Knowledge 0.89 0.58-0.75
Deletion 0.89 0.37-0.74

Table 20 Zero-order correlations (with 95% Cls) between subscales for 3-year-
olds (N = 2,730-3,734)

Subscale 1 2 3
1 Rhyme -

2 Comprehension  0.34 (0.66-0.70) -

3 Vocabulary 0.42 (0.39-0.45)  0.68 (0.66-0.70) -

4 Communication  0.25 (0.21-0.29)  0.45 (0.42-0.48)  0.50 (0.47-0.53)

Note: All correlations were significant at p < 0.001.

3.7.2 Construct Validity

To evaluate overall construct validity for the entire instrument, we first calculated
zero-order correlations between all subscales separately for each age group. As
outlined in Section 3.5.1, the results report summarizes the subscales in two
summary scores; that is, oral language skills (Vocabulary, Comprehension,
Communication) and preliteracy skills (Rhyme, Print Awareness, Letter
Knowledge, Deletion). The zero-order correlations also help evaluate the extent
to which these conceptually defined summary scores were empirically consistent;
as a second step in this evaluation, we estimated structural equation models
(confirmatory factor analyses), again separately for each age.

Tables 20-22 show the zero-order correlations between all subscales. It is
notable that Vocabulary generally has the highest correlations with the widest
range of other measures. Specifically, the correlation between Vocabulary and
Comprehension was significantly stronger than other correlations, judging by
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Table 21 Zero-order correlations (with 95% Cls) between all subscales for 4-year-olds (N = 2,451-3,884)

Subscale

1

2

3

4

1 Rhyme

2 Print Awareness
3 Comprehension
4 Vocabulary

5 Communication

0.39 (0.36-0.41)
0.41 (0.39-0.44)
0.49 (0.47-0.52)
0.31 (0.27-0.34)

0.45 (0.42-0.47)
0.51 (0.48-0.53)
0.38 (0.35-0.41)

0.60 (0.58-0.62)
0.37 (0.34-0.40)

0.47 (0.44-0.50)

Note: All correlations were significant at p < 0.001.
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Table 22 Zero-order correlations (with 95% Cls) between all subscales and for 5-year-olds (N = 1,800-3,186)

Subscale

1

2

3

4

5

6

1 Rhyme

2 Print Awareness
3 Letter Naming
4 Deletion

5 Comprehension
6 Vocabulary

7 Communication

0.39 (0.36-0.42)
0.37 (0.33-0.40)
0.41 (0.37-0.45)
0.43 (0.40-0.46)
0.42 (0.39-0.45)
0.31 (0.27-0.35)

0.42 (0.38-0.46)
0.46 (0.42-0.50)
0.46 (0.43-0.49)
0.51 (0.48-0.54)
0.32 (0.29-0.36)

0.40 (0.36-0.44)
0.33 (0.29-0.37)
0.38 (0.34-0.42)
0.33 (0.29-0.37)

0.43 (0.39-0.46)
0.45 (0.41-0.48)
0.33 (0.29-0.37)

0.56 (0.53-0.58)
0.34 (0.30-0.38)

0.40 (0.36-0.43)

Note: All correlations were significant at p < 0.001.
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the confidence intervals of correlation coefficients. This suggests that vocabu-
lary is a core skill that is broadly indicative of general language development
and should be included in all language assessment instruments that target broad
language skills and not just a specific language skill such as phonological
awareness.

Focusing on the two summary score constructs, oral language (Comprehension,
Vocabulary, Communication) and preliteracy skills (Rhyme, Print Awareness,
Letter Naming, Deletion), the correlations between subscales within each construct
were generally of similar magnitudes to the correlations between subscales across
the two constructs, although slightly higher on average within than across con-
structs. This raises a question about how separate these theoretically defined
constructs really are.

To further examine the extent to which the oral language and preliteracy
constructs represent separate factors, we estimated structural equation models
for 4-year-olds and 5-year-olds separately. Note that for 3-year-olds, there is just
one preliteracy subscale, Rhyme. Also note that the number of subscales
administered to 4- and 5-year-olds differs. The models were estimated in
Stata using maximum likelihood with missing values and standardized coeffi-
cients and values.

Figure 12 shows structural equation models of how the subscales relate to the
oral language construct and the preliteracy construct for 4-year-olds and
5-year-olds. Post-estimation of the model fit indicated good fits: Significant
chi-square fit indices for both 4-year-olds (y*> = 68.7, p < 0.001) and 5-year-olds
(x> = 13.4, p < 0.001), which is not uncommon in larger samples (Bentler &
Bonett, 1980), but a low root mean squared error of approximation (4-year-olds:
0.024; 5-year-olds: 0.037) and high comparative fit indices (4-year-olds: 0.995;
5-year-olds: 0.982) and high Tucker-Lewis indices (4-year-olds: 0.995;
5-year-olds: 0.982). The subscales were loaded significantly on each construct
for both ages (ps <0.001). There was significant positive covariance between
the two summary score constructs (p < 0.001).

Summing up, the good model fits suggest that the conceptually defined
constructs are reasonable (though also with a high degree of covariance between
the constructs), whereas the similarity of the strengths of pairwise correlations
within and across the two constructs suggests that the conceptually defined
constructs may not fully reflect genuinely distinct constructs, with the exception
of generally strong correlations between the language subscales, Vocabulary
and Comprehension. This, in turn, suggests that a total summary score might
work just as well and that educators should look at scores on individual
subscales to determine areas of language development that need support in
that particular child.
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3.7.3 External Validity

As there is no gold standard language measure in Denmark, it was not possible
to perform an external validation study for all subscales. The external validity of
LA 3—6 could only be compared with Danish adaptations of the Peabody Picture
Vocabulary Test, 4th edition (PPVT-4; Dunn & Dunn, 2007) and the Expressive
Vocabulary Test, 2nd edition (EVT-2; Williams, 2007). A sample of 133 3—
6-year-old children, approximately equally distributed across age groups, par-
ticipated in this study. Correlations between the instruments are presented in
Table 23. Five children did not complete the external tests.

The concurrent correlations of L4 3—6 subscales with PPVT-4 ranged from
0.33 to 0.57 and were highest for Vocabulary, Comprehension, and Print
Awareness and lowest for Rhyme. Correlations with the EVT-2 ranged from
0.10 to 0.42 and were highest for Vocabulary and Comprehension. The correl-
ations with the preliteracy subscales were weak. It is noteworthy that the L4 3—6
Productive Vocabulary subscale correlated more strongly with the PPVT-4, which
is a receptive vocabulary test, than with the EVT-2, which is a productive
vocabulary test. One possible reason for this is a higher tendency for ceiling
effects for EVT-2 than for PPVT-4. One might also speculate that the PPVT-4 has
higher reliability than the EVT-2, but this is probably not the case; for the English
versions, test-retest reliability is slightly higher for the EVT-2 (0.94-0.97) than
for the PPVT-4 (0.87-0.93) (Pearson, 2007).

3.7.4 Procedure for Establishing Percentile Scores

The results of the language assessment are reported as percentile scores. The
instrument assigns percentile scores on each subscale to children based on their
raw score. For this purpose, we developed percentile norms from the representative

Table 23 Zero-order correlations (with 95% Cls) between subscales of L4 3—-6
and EVT-2 and PPVT-4 for children aged 3-5

Subtest EVT-2 PPVT+4
N r D r P
Rhyme 128 0.18 (0.01-0.34)  0.042 0.33(0.17-0.48) 0.001

Print Awareness 95 0.15(-0.05-0.34) 0.147 0.49 (0.32-0.63)  0.001
Letter Naming 65 0.33 (0.09-0.53)  0.007 0.39 (0.16-0.58)  0.001
Deletion 64 0.29 (0.05-0.50)  0.020 0.42 (0.19-0.60)  0.001
Comprehension 128 0.39 (0.23-0.53)  0.001  0.57 (0.44-0.68) 0.001
Vocabulary 128 0.42(0.27-0.55)  0.001  0.55(0.42-0.66) 0.001
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norming sample. The percentile score corresponding to a raw score value x of
a child at age a (in months) is based on all children of the same gender and with an
age of +/— 4 months and tested with the same material. For these children, an
indicator variable is created indicating whether the child has a score of x or less.
Then a logistic regression is fitted in these children with age as the only covariate,
and the prediction from this model is recorded. The percentile score is then defined
as the average between the predictions obtained for the values x and x—1. Percentile
scores above 99 are set to 99. As noted in Section 3.5.1, the subscale raw scores
were standardized and averaged to generate the oral language summary score and
the preliteracy summary score. These summary scores were, in turn, converted to
percentile scores.

The procedure of considering the ages +/— 4 months means that we “borrow
data strength” from ages just above and below the age in question. The purpose
was to iron out natural fluctuations that cause anomalies in the normative
development. For example, it happened regularly that a particular age group,
such as 39-month-olds, would have a mean score on a subscale that was lower
than the mean score of 40-month-olds. We have no reason to assume a drop in
skills from one month to the next, although conceivable; it is much more likely
that such a drop occurred in the norming study through sampling error — for
example, if our group of 39-month-olds had slightly higher skills than our 40-
month-olds and therefore obtained higher scores. By considering neighboring
ages using the above procedure, such bumps in age-score relations were ironed
out in most cases. In a few cases, however, anomalies persisted, meaning that, for
example, a 40-month-old could obtain a higher percentile score than a 39-month-
old from the same raw score. In future updates of the L4 3—6, we plan to manually
eradicate such anomalies, as is also done for L4 2 (see Section 4.9.5), on the
assumption that language development does not go backwards — at least not in
predictable steps, let alone in predictable steps for predictable monthly ages.

4 A Language Assessment Instrument for 2-Year-Olds
4.1 Background

As mentioned earlier, according to Danish legislation, children aged 3 must be
language assessed if any language development delay is suspected. As of 2018,
Danish municipalities are also authorized to assess children suspected of lan-
guage delays at an even earlier age in order to initiate language development
support as soon as possible in the ECEC centers and by instructing parents in
how to best support their child’s language development.

Growing research evidence demonstrates that children’s language skills
at or even before age 2 are predictive of later educational outcomes
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(Bleses et al., 2016; Lee, 2011). However, as also clear from, for example,
Bleses et al. (2016), measures of language skills at age 2 are not highly accurate
predictors of later literacy skills on an individual level. This could be due to
some children being late bloomers or due to greater measurement error in early
measures. Still, a language assessment instrument for 2-year-olds was commis-
sioned by the Danish Board of Social Affairs. The intention was that with this
instrument, L4 2, Danish ECEC centers should be able to assess child language
development even earlier so that intervention could be provided to children as
soon as possible if their language development was slow or otherwise impaired.
This can be seen as a way of “erring on the side of caution” by risking over-
identifying children who may simply be late bloomers. However, because LA 2
is designed to generate scores that are comparable with the scores of LA 3—6, it
is possible to follow up on children’s development over time. In this way, it is
possible to determine with more data points whether a child with low scores on
LA 2 is a late bloomer or whether the child needs continuing intervention.

The design of LA 2 was based on the following criteria: The instrument should
validly assess children’s language development. Two-year-old children should
feel safe and comfortable while being assessed. Administration of the assessment
should be as simple and take as little time as possible. Proper administration of the
assessment should be possible for ECEC professionals who are not speech and
language professionals. The instrument should align with L4 3-6 to facilitate
comparable assessment results across the two instruments.

In its development, LA 2 was based on the same principles as those for L4 3—
6, notably being research-based, pilot tested, age- and gender-normed on
arepresentative sample, internally and externally validated, and sensitive across
the entire distribution of language skills, although with a priority for sensitivity
in the low end of the distribution (see Section 3.3).

LA 2 is for children aged 22 to 34 months; thus the age ranges for LA 2 and LA
3—6 overlap, and language development can be followed continuously between
22 and 71 months of age.

4.2 Evidence behind the Subscales

In order to ensure that the L4 2 was based on the most relevant linguistic
dimensions, a systematic review was carried out in order to determine which
of the very early linguistic dimensions are predictive of children’s later lan-
guage development and related competencies; our review was a subproject of
a more comprehensive review of risk factors for educational outcomes (Bleses,
Hvidman, et al., 2018). For the present purpose, we reanalyzed the data from the
original review to focus on the predictive relations of skills at around age 2 to
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skills during school ages. Specifically, we asked: (1) which language skills at
around age 2 have been examined in empirical studies for their relation to later
reading, math, and social skills in kindergarten, grades 1-6, and grades 7-10,
and (2) among the language skills examined at around age 2, which ones show
predictive relations to reading, math, and social skills in kindergarten, grades
1-6, and grades 7-10?

In the original review, 129 studies were included, based on a search protocol,
which examined the relation of early oral language skills to later skills. Studies
were included only if they had at least two measures; at least one of them was
required to be an early preschool-age measure and at least one was required to
be a later school-age measure. Because our aim was to examine early language
measures as predictors, we required the early measures to focus on specific
language dimensions. That is, we excluded studies that examined composite
measures of, for example, expressive language (which might include measures
of both vocabulary and grammar). We also excluded studies examining meta-
linguistic awareness or phonological awareness, which are difficult to examine
in 2-year-olds and which would therefore be unlikely to be examined reliably by
educators who do not have professional training in speech and language devel-
opment and assessment.

Early skills that were examined included vocabulary, morphology/syntax
(grammar for short), and language comprehension. Later skills included the
just-mentioned early skills and additionally word decoding, reading compre-
hension, reading in general (including several components), math, social skills,
and emotional/behavioral skills.

Twelve studies examined oral skills at age 2 and correlated these skills with
later skills. One study was from Denmark while the remaining eleven studies
were from the US, Europe, or South or Central America. The studies differed
considerably in sample size. Some were small-scale studies focusing on late
talkers at age 2; for example, Rescorla (2005). Others were larger-scale popula-
tion-based studies; for example, Poll and Miller (2013). The twelve studies are
listed in the Appendix.

Addressing our first question, we identified three language skills that have
been examined at around age 2 and have also had their correlations with later
skills examined. Those three skills were vocabulary, language comprehension,
and grammar. Vocabulary has been examined much more often — fifty-four
times — than comprehension, seven times, or grammar, six times.

To address our second question, we then examined the results of these studies
to determine whether there were significant pairwise predictive relations
between early and later skills. Table 24 shows the proportion of positive
correlations of vocabulary with later measures. Vocabulary generally correlates
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Table 24 Percentage of 54 identified correlations that are significantly positive between vocabulary at age 2 and later academic skills in grade
0, grades 1-6, and grades 7-10

Grade 0 Grades 1-6 Grades 7-10
Skill k % positive correlations k % positive correlations k % positive correlations
Lang. comprehen. 1 100 1 100 - -
Grammar - - - - 1 100
Oral language skills 2 100 - - - -
Reading comprehen. 6 100 6 100 3 67
Decoding/reading 7 29 6 17 3 33
Writing/spelling 4 50 4 50 1 0
Math 5 100 1 100 - -
Social skills 1 100 - - - -
Self-regulation 2 50 - - -

Note: k indicates the number of studies.
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with all later measures at some point in most studies, including skills that are not
directly language-based, such as math, social skills, and self-regulation. Only
later decoding/reading measures were relatively seldom correlated with early
vocabulary scores. In addition, the percentage of significant correlations with
early vocabulary scores decreases in the higher grades; that is, with a greater
distance in time between the two measures.

For correlations of language comprehension at around age 2 with later
vocabulary or reading skills, only one of the seven identified studies showed
significant relations. Correlations of grammar skills at around age 2 with later
skills were significant in only two out of six identified studies (one time with
later reading and one time with later math skills).

In summary, the systematic review points to early vocabulary as clearly the
most promising early measure for predicting later skills. However, it should also
be noted that the number of different early skills that have been examined for
prediction is very limited, so other yet unexamined early measures could show
important predictive correlations with later skills.

4.3 Content

Because of the importance of vocabulary for the prediction of later skills
summarized in Section 4.2, it was deemed essential to examine both receptive
and productive (or expressive) vocabulary. For receptive vocabulary, the assess-
ment battery adapted the CCT — Computerized Comprehension Task (Friend &
Keplinger, 2008; Friend et al., 2012).

For productive vocabulary, we used an existing instrument, namely the CDI:
Educator (Bleses, Jensen, et al., 2018). This instrument also included a scale
assessing decontextualized language use. It was decided to include this scale in
the LA 2 battery, partly because it was included in the original CDI: Educator
and partly because at this early stage of development of L4 2, it was desirable to
explore other possible early predictors. This was also part of the reason for
including the fourth subscale, which was pragmatic communication skills as
evaluated by the educator. Another part of the reason for the inclusion of
pragmatics was feedback from educators and speech professionals who voiced
the opinion that it was important to assess more general communication skills in
children who might not have a large vocabulary but who might be very well able
to communicate using other or more general means.

In summary, the LA 2 consists of four subscales. Only one of them, Receptive
Vocabulary, is a test in which the child participates. The decision to have only
one direct test was based on a desire to minimize the requirements expected of
the child. The remaining three subscales are checklists that are filled in by the
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Table 25 Subscales of L4 2

Subscale Assessment type Items
Receptive vocabulary Test 39
Productive vocabulary Checklist 70
Decontextualized language use Checklist 5
Communicative skills Checklist 23

child’s usual professional ECEC educator. Filling in the checklists requires
experience with the child’s language use in day-to-day interaction. Beyond
minimizing the requirements expected of the child, it has the advantage of
being based on much more experience than a single test session, as discussed
in the introduction, and knowing that children may vary in test-taking ability.
Table 25 gives an overview of the instrument.

4.4 Development of the Four Subscales
4.4.7 Development of the Receptive Vocabulary Test

As mentioned, we adapted an existing American computer-based test of recep-
tive vocabulary (the CCT; Friend & Keplinger, 2008; Friend et al., 2012). In this
test, children are shown two pictures at a time on a touch screen — for example,
a pacifier and a teddy bear — and an adult asks the child to touch one of them; for
example, the pacifier. In our adaptation of the CCT, the administrator — with live
voice — also asks the child to touch or point to one of two pictures. But our
adaptation differs in several ways from the CCT.

An initial change compared to the original CCT concerned stimulus
presentation and child response mode. In the original CCT, the pictures are
onscreen, and responses are recorded automatically when the child touches
a picture within a specified frame on the touch screen. In our adaptation,
children point to a picture in a booklet showing the target picture and the foil
side by side. This change was in part due to the desire of the commissioning
body, the Ministry for Children and Education, for the test situation to
resemble shared book reading in order to minimize stress or insecurity in
the child. In addition, in a previous Danish iPad-based adaptation of the CCT,
which the authors made for a randomized controlled trial of language inter-
vention in 1-2-year-olds, children were reported to often have difficulties
touching the pictures illustrated in such a way that the iPad successfully
recorded the response. Observed errors in touch included sliding, touching
with multiple fingers, or touching too hard or too long, all of which could
result in failure to record the response or even shutting down the app.
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The above difficulties can be avoided by using a picture book. However, the use
of pointing to a picture in a book as a task response has its own challenges. It is not
always obvious whether the child has pointed or not. A child may shift their gaze to
a picture and even say “There!” without clearly pointing their finger. Our decision,
to minimize judgment by the educators, was to instruct them to only record
a response if the child clearly points with their hand or finger. The instructions
also give suggestions as to how to elicit this type of response from the child.

A second major change from the CCT was to develop separate but overlapping
difficulty levels for children under 2 years (i.e., 22-23 months), children aged
2-2Y5 years (24-29 months), and children over 2'. years (30—34 months). One
reason for this was to avoid floor effects in the youngest children and ceiling effects
in the oldest children, a particular concern given the expanded age range compared
to the CCT, by adding easier and harder words. We also wanted to keep the test
relatively short so as not to exceed the general attention span of toddlers. This
precluded the inclusion of several additional words to a fixed list for all children as
a means to avoid floor and ceiling effects with the expanded age range.

The words chosen for the test were, for a start, the Danish equivalents of the
words of the original CCT. To expand the word list with easier as well as harder
words, the norms for words of the Danish receptive CDI were used as a source
of information on how widely specific words are known by Danish children in
the age range of 22-34 months.

As in the original CCT, we aimed for three difficulty levels of words: easy,
medium-hard, and hard (thirteen each within each age-dependent version). The
words used in the three age-dependent versions overlapped so that, roughly,
words that are hard in the 22—-23 months version are used as medium-hard words
in the 24-29 months version and as easy words in the 30-34 months version.
Likewise, words that are medium-hard in the 22-23 months version are easy in
the 24-29 months version and words that are hard in the 24-29 months version
are medium-hard in the 30—34 months version. Easy words in the 22—-23 months
version and hard words in the 30-34 months version are not used in other
versions. In each age-dependent version, easy, medium-hard, and hard words
are mixed together so that children experience random variation in difficulty
level, with the intention to minimize fatigue due to being unable to respond or
finding the task too easy.

Easy words (e.g., doll) were expected to be familiar to most children in the
age range, while hard words (e.g., parachute) were expected to be familiar to
few children. These expectations were tested in pilot tests, and the set of items
for each version was altered in order to increase or decrease the difficulty level
with the aim of obtaining a close to normal distribution of scores. In addition,
given the small size and unknown representativeness of the pilot study sample,
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the choice of words also took into account the above-mentioned CDI data,
which were obtained from more than 6,000 children.

It should also be noted that the target words are elicited by showing pictures,
and therefore the difficulty of an item is not solely based on how well the child
knows a word but also on how well the child can relate the word to the picture.
This may vary across children depending on their individual life experiences,
but it is also inherently easier to unambiguously illustrate, for example, penguin
than park because parks are more diverse and come in many more shapes and
sizes than penguins do, or because a child may relate the word park to a specific
park (while being unlikely to be familiar with individual penguins).

The composition of the thirty-nine items reflects natural vocabulary develop-
ment such that in the youngest version, the majority of words are concrete nouns
with only a few adjectives or verbs, whereas in the oldest version, the proportion
of adjectives and verbs is higher.

4.4.2 Productive Vocabulary and Language Use Subscales

As mentioned in Section 4.3, the entire Productive Vocabulary and the
(decontextualized) Language Use scales were taken from an existing instru-
ment, namely the CDI: Educator (Bleses, Jensen, et al., 2018). The Productive
Vocabulary scale is based on educator report of which words on a word list are
known by the child according to the educator’s knowledge of the child
from day-to-day interactions; that is, words that the educator believes they
have heard the child produce. The CDI: Educator is a shortened educator
version of the Danish version (Bleses et al., 2008a) of the MacArthur-Bates
Communicative Development Inventories (Fenson et al., 2007). The scale
consists of seventy words, and the same scale is used independently of the
child’s age (22—-34 months). The words are semantically organized in categor-
ies, as shown in Table 26.

The CDI: Educator instrument has an additional scale consisting of five
questions pertaining to decontextualized language use; for example, whether
the child speaks about past or future events, speaks about people not present, or
relates items to a person not present (for example, “Michael’s teddy!”). As noted
earlier, this scale became part of L4 2 as well.

4.4.3 Development of the Communication Subscale

The Communication subscale was partly a new development and partly based on
the Communication subscale for L4 3—6. The purpose of this scale is to capture
a range of pragmatic communication skills, starting from the very basic skills of
2-year-old children who are either beginning to learn Danish as an additional
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Table 26 Word examples from the Productive Vocabulary subscale. Adapted
from Table | of Bleses, Jensen, et al. (2018)

Word category Items Examples

Sound effects and animal sounds 2 Ouch, woof-woof

Words for animals and things 4 Car, ball, shoe

Food and drink 4 Ice cream, milk, apple

Body parts 8 Ankle, finger, teeth

Small household items, furniture and rooms, 13 Paper, drawer, window
and places to go

People and routines 6 Dad, no, thank you

Action words 21 Dance, help, think

Descriptive words 10 Soft, slow, angry

Particles 2 Each, because

language or who for other reasons have only very basic Danish communication
skills. The scale items increase in difficulty to advanced communication skills.

For each item, a “scene” is set, and the educator is asked to use their experience
to judge how likely it is that a child would typically produce a target response/
behavior. Below are three examples of communicative skills ranging from basic
to advanced.

Basic: You are talking to the child while changing a diaper or during a meal.
Behavior: The child keeps eye contact with you for at least five seconds at a time.

Medium: The child is playing or eating with other children or adults. Behavior:
The child uses words to comment on what is happening without being prompted.

Advanced: The child has heard you tell a story, and the child is retelling that
story to another child. Behavior: The child tells the story with enough informa-
tion and organization that the other child can understand the main points.

The subscale was pilot tested with 100 2-year-olds, and clear ceiling effects
were present. Therefore, additional items from the Communication subscale of
LA 3—6 were successfully added to increase difficulty (see Section 4.8).

4.5 Administration

For the administration of L4 2, the materials shown in Table 27 were developed.
All materials were developed for paper format but have been integrated into IT
platforms such as those for LA 3—6 by commercial as well as governmental
suppliers, the latter offering the platform free of charge.
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Table 27 Overview of which materials are used for which parts of the
assessment process

Material Administration Results Interpretation Intervention

Assessment form v

Picture booklet 4

Results report v v 4
(IT system)

Supplementary v
questions to
parents

Manual v

4.5.7 Assessment Form

The assessment form includes all subscales and their associated test items. For
each subscale there is a brief guide containing a description of the subscale,
information about which materials are to be used, a description of how to
perform the Receptive Vocabulary assessment with the child, and information
about how to fill out the Productive Vocabulary, Language Use, and
Communication subscales, as well as how all subscales are scored. The child’s
response may be manually recorded on paper and subsequently entered into the
IT system, or it can be registered directly in the IT system. This requires that the
assessor has a computer or tablet at hand; feedback from users during pilot tests
indicates that some experience is required to use a computer/tablet for register-
ing the child’s response while at the same time keeping a full focus on the child
to keep them engaged in the tasks and facilitate their participation while at the
same time not helping them too much.

The language assessment instrument can be administered to all children in
ECEG,; that is, including bilingual children, although only Danish is assessed.
For bilingual children, special care must be taken when interpreting the results
(see Section 4.6.3). For children not in ECEC, only the test of receptive
vocabulary can be administered because completion of the other three subscales
requires ECEC educators’ experience with the child’s language use in the ECEC
center.

4.5.2 Assessment of the Child on Each Subscale

The administration of the Receptive Vocabulary subscale is described here in
a little more detail than the subscales of the L4 3—6 earlier in this Element (as
well as for the remaining subscales of L4 2, which do not involve the child).
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This is because consistency and fidelity in the administration of a test is even
more important in the case of very young children.

For the Receptive Vocabulary test, the child is shown two photos next to each
other in each of thirty-nine trials. The child’s task is to point out, for example,
a sock. The foil (a jacket in Figure 13) is a photo that has a level of difficulty
similar to that of the target and additionally — as far as possible — shares some
characteristic features (for example, being animals, pieces of clothing, items
found in the home, items to put in the mouth, etc.), but priority was given to
similarity of difficulty (based on scores for each item on CDI measures; Bleses
et al., 2008a), which meant that a few items had word pairs with relatively low
content similarity, such as balloon—bike.

The educator is advised to ask for the target immediately when showing the
two photos in order that the child does not get too interested in one particular
photo, which could make it difficult to determine whether the child pointed
based on the question or based on their interest in the photo.

The question for the child is phrased slightly differently depending on
whether the target word is a noun, a verb, or an adjective. Nouns: Point to the
sock! (Where is the sock?) Verbs: Point to the one that is jumping! (Who is
Jumping?) Adjectives: Point to the one that is tall! (Which one is tall?) The child
may be asked up to three times in slightly different ways as deemed appropriate
by the educator to help the child understand the question.

Before the thirty-nine test items, four practice items are administered to
teach the child what the task is. If the child does not know what to do, the

Figure 13 Example of target (sock) and foil (jacket) used in the Receptive
Vocabulary test
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educator may help the child a single time during the practice by pointing and
saying in a lively voice, for example, Theeeere is the baby! If the child
correctly points to two out of the four practice items, the test proper is
given. If not, the four practice items are repeated, and once again, the require-
ment is two correct practice items in order to start the test proper. If this
requirement is not met, the test session is aborted and should be taken up again
after a few days. If the child still does not pass the practice items, it is up to the
educator decide when to try again.

The educator is advised to begin the assessment with a “calm” or “low-key”
attitude. If educators are too lively from the beginning, they will run out of
“headroom” to turn up the enthusiasm if the child begins to lose interest. Each
item is scored depending on whether the child points to the target photo, the
foil, or does not point. In practice, only correct responses are counted when
tallying the score; the reason for technically distinguishing between the wrong
response and no response is to enable the research team to perform follow-up
analyses to determine whether wrong and no responses are differentially
predictive of later skill development, which is a result that has been found
for the CCT, from which this test was derived (Hendrickson et al., 2015;
Hendrickson et al., 2017).

The three remaining subscales are in questionnaire form and are completed
by an educator who knows the child from day-to-day interaction in the childcare
facility. The child is not present, which means that the educators use their
knowledge and memory of how the child talks.

The seventy-item Productive Vocabulary subscale is completed by the edu-
cators indicating for each word item whether they have heard the child produce
the word. The word should be checked off as heard even if the child pronounces
it incorrectly but, based on the context, clearly attempted to say the word. If, for
example, the educator has heard the child say “lean!” while showing their hands
after having washed them, it is likely from the context that the child is saying the
word “clean” with a reduced consonant cluster.

A similar approach is used for (decontextualized) language use and for the
Communication subscale. The educators use their experience and memory of
the child’s language use and communication skills in specific concrete, but
hypothetical, situations in the everyday (see also Sections 4.4.2 and 4.4.3).

4.6 Results of the Assessment
4.6.1 The Results Report

Just as is the case for L4 3—6, the child’s performance on LA 2, based on the
number of items responded to correctly, is to be compared with the age- and
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gender-specific norms. The resulting report contains a percentile score for each
of the subscales just as for L4 3—6 (see Section 3.5.1). However, because the
norming study included only about fifty children per gender per monthly age,
percentile scores are given in S-percentile ranges; giving percentile scores in
steps of 1 would suggest a level of precision not warranted, even when data
strength was “borrowed” from the ages just above and below the age in question
(see Section 4.9.5).

In addition to percentile scores on the individual subscales, a summary
percentile score is given. The summary score is generated by standardizing
and averaging the individual subscale scores and comparing them to summary
scores in the norming sample. A results report similar to that shown in Figure 4
(see Section 3.5.1) for L4 3—6 is given. Again, the summary score is mainly for
administrative and benchmarking purposes, because a child may have specific
difficulties in one area of language development but score in the normal range
on the summary score. Therefore, educators should focus on the child’s results
on the individual subscales to determine whether the child is lacking in specific
areas of language development.

To generate a summary score across all subscales was a requirement of the
Ministry for Children and Education, because many Danish municipalities
intend to use such a score either for benchmarking or to track changes between
cohorts of children in the face of, for example, new language support initiatives
in ECEC centers or changes in the composition of families living in the
municipality. It is inherently difficult for municipalities to distinguish the real
causes of year-to-year changes or differences between municipalities. For
example, one ECEC center/district/municipality may have higher concentra-
tions of at-risk families than another one, and therefore is likely to have children
with lower language assessment scores. However, this ECEC center/district/
municipality may actually be doing a better job in terms of supporting children’s
language development than an ECEC center/district/municipality whose chil-
dren have higher language assessment scores mainly because of a higher SES
demographic. Likewise, demographics can change over time, making year-to-
year comparisons potentially difficult to interpret.

4.6.2 Interpretation of Results

The LA 2 uses the same cut-off points as does L4 3—6. Here we summarize the
recommendations based on the child’s percentile score. We recommend that the
lowest-scoring 5 percent of the children should be referred to a professional
speech therapist in order to conduct a complete professional speech pathological
assessment and potentially to receive specialized intervention. Children with
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scores from 6th to 15th percentile should be referred to the ECEC centers for
focused intervention and a later reevaluation for language delay. Again, it is not in
the scope of the instrument and the manual to specify appropriate interventions,
but the manual advises work on the specific linguistic weaknesses of a child
according to their profile (e.g., low scores on Vocabulary) and gives some
examples. The percentile scores for each subscale may help guide educators to
focus support on the domains in which the child needs the most help. The
remaining 85 percent of the children can be regarded as having language devel-
opment within the normal range. Thus these children are recommended to
continue with the general intervention and the usual instructional activities in
the ECEC centers.

4.6.3 Interpretation of Results for Bilingual and Multilingual Children

Just as for LA 3—6, the interpretation of the results of L4 2 for bilingual and
multilingual children requires special attention because bilingual children
generally have slower language development in each language than do
monolingual children, even if the child has been learning both languages
from birth. If a child has begun learning Danish as an additional language
only a few months before the language assessment, it is obvious that they will
be likely to receive very low scores. For children learning Danish primarily in
ECEC, we recommend that they are not assessed using L4 2 if they have spent
less than three months in ECEC.

While a bilingual or multilingual child who receives a percentile score within
the normal range for monolingual children (percentiles 16—100) is unlikely to
have language development problems, low scores (percentiles 1—15) are harder
to interpret. A low score can be indicative either of language acquisition
problems in general (which would have resulted in a low score in the first
language as well, had it been assessed) or limited second-language input and
interaction, meaning that the child is highly dominant in the first language.
A combination of the two possibilities — developmental problems and lack
of second-language input — is possible as well.

In order to help inform the interpretation of the results of bi- and multilin-
gual children, 229 bilingual children were recruited as an addition to the
monolingual norming sample. The results showed that bilingual children did
not differ from monolingual children uniformly across the four subscales.
The ANOVA analyses and effect size estimates indicated that, compared to
monolingual children, bilingual children differed particularly in Receptive
Vocabulary (bilinguals = 21.5 vs. monolinguals = 29.6, p <0.001, d = 1.36),
slightly less so in Productive Vocabulary (bilinguals = 21.9 vs. monolinguals
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=40.5, p < 0.001, d = 1.15), and still slightly less so on decontextualized
Language Use (bilinguals = 3.2 vs. monolinguals = 5.7, p <0.001, d = 0.93)
and the Communication subscale (bilinguals = 30.6 vs. monolinguals = 43.0,
p <0.001, d =0.93). The — at least nominally — smaller difference between
monolingual and bilingual children in productive rather than receptive
vocabulary differs from previous research showing that bilingualism affects
productive vocabulary more than receptive vocabulary (Gibson et al., 2012;
Gross et al., 2014; Hemsley et al., 2010; Ribot & Hoff, 2014). However, the
difference is not easy to interpret because the Receptive Vocabulary scores
were obtained from a test whereas the Productive Vocabulary scores were
obtained from educator reports. However, taking the differing monolingual-
bilingual difference in mean scores between subscales at face value, educa-
tors should be less worried when bilingual children receive low scores on the
Receptive Vocabulary subscale but more so when they receive low scores on
the Language Use and Communication subscales.

In contrast to what was done for L4 3—6, we did not develop a set of
questions for nonnative parents in order to gain more information about the
children’s bilingual development. However, the educators are advised to
discuss language assessment results with the child’s parents in order to help
interpret the results, especially if the scores are low. If the parents do not speak
Danish to the child in the home, low assessment scores in Danish at this young
age are virtually inevitable. On the other hand, if one or both parents, and
perhaps siblings, speaks Danish to the child daily and has done so for most of
the child’s life, very low Danish scores may be a reason for concern. However,
given the short time that bilingual 2-year-olds have typically had to acquire
the second language, educators are advised to give more attention to bilingual
children’s Danish-language development over time rather than their Danish-
language skills at a specific point in time. All else being equal, bilingual
children are expected to obtain lower scores than monolingual children. But
at the same time, bilingual children should narrow the gap with monolingual
children over time. Therefore, it is important to assess low-scoring bilingual
children regularly; for example, biannually.

4.7 Norming Study

4.7.71 Sample

To recruit children for the norming study, all ninety-eight Danish municipalities
were asked to participate; thirteen municipalities chose to participate. The
participants came from 135 ECEC centers and home-based ECEC groups
from across Denmark. The municipalities represented geographically disparate
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Table 28 Monolingual Danish children in the norming
sample in three age ranges

Age (mon.) Boys Girls Total
22-23 90 92 182
24-29 395 337 732
30-34 249 216 465

parts of Denmark, and there were municipalities with urban profiles as well as
rural profiles, and they were thus representative of Danish municipalities.

Table 28 shows the number of monolingual boys and girls in the sample.
The children were grouped in three age categories: less than 2 years old (22—
23 months), 2 to 2% years old (24-29 months), and more than 2% years old
(30—34 months). Only children with a Danish (i.e., nonimmigrant and mono-
lingual) background were in the norming sample; as was the case for L4 3—6,
the purpose was to develop norms for monolingual children. While norms
for bilingual and multilingual children would be highly desirable, such
norms are extremely difficult to develop because of the multiple factors
that may vary within this group of children, as discussed in Section 1.6.

The SES background — as indexed by maternal education — of children in
the sample with a Danish background was generally representative of the
population, although mothers with high levels of education were slightly
overrepresented. When calculating the norms, scores were weighted so as to
level the slight SES bias, which, however, made virtually no difference
compared with basing norms on unweighted scores (even though SES
correlated with the raw scores). However, all scores presented in this
Element are raw, unweighted scores. Maternal education levels are shown
in Table 29.

4.8 Descriptive Statistics
4.8.1 Descriptive Statistics for All Subscales

Descriptive statistics for the summary scores of the subscales of L4 2 for each
age group — 22-23, 24-29, and 30—34 months old — are shown in Tables 29-35
and Figures 14—17. Although only the Receptive Vocabulary subscale uses
different items for the three age groups, the scores and distributions are
shown separately for each age group for the other subscales as well in order
to illustrate the relationship of age to scores and score distribution. For data
protection reasons, minimum and maximum values have been obscured if
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Table 29 Maternal educational background for children in
the norming sample

N Proportion %
Short (basic schooling) 158 11
Short-mid 421 30
Mid-long 404 29
Long (BA or longer) 371 27
Missing 37 3

certain scores have been obtained by fewer than four individuals. Likewise,
histogram bins encompass several scores in order not to show scores obtained
by fewer than four individuals. As also done for descriptives of L4 3—6 above,
we randomly divided the children into two groups for each age group in order to
examine the robustness of the data via split sample results.

Table 30 and Figure 14 present descriptive statistics and histograms for the
Receptive Vocabulary subscale. Because there is a change of items across ages
for this subscale (Section 4.4.1), the scores are not directly comparable across
the age groups. The histograms are more informative, as they demonstrate that
variability in this skill is appropriately captured, the degree of skewness is
visualized, and any floor or ceiling effects are detected. The distributions are
left-skewed, and there is a tendency to a ceiling effect in the 22-23 months age
group, although few children obtained the two highest scores (38 and 39 are
represented in the same bin for data protection reasons). It does suggest,
however, that a future revision of the scale should slightly increase item diffi-
culty in order to decrease the ceiling effect. Alternatively, the ceiling effect may
be seen as warranting a downward extension of the age span to start at, for
example, 20 months in a future revision.

Table 31 and Figure 15 present descriptive statistics and histograms for the
Productive Vocabulary subscale. As opposed to the Receptive Vocabulary
subscale, the Productive Vocabulary subscale has the same items for all
children aged 22-34 months, which is why the mean score increases from
age group 22-23 months through age group 30-34 months. As shown in the
table and histograms, the distribution goes from nonsignificantly right-skewed
in age group 22-23 months to significantly left-skewed in the other two age
groups, indicating that this subscale captures the development in these ages
well.

Table 32 and Figure 16 present descriptive statistics and histograms for the
Language Use subscale. This scale uses the same items for all children and
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Table 30 Mean scores, standard deviations, range, and distributional characteristics for the subscale Receptive Vocabulary for the three age
groups 22-23, 24-29, and 30-34 months. Age-dependent items. Values for the two split sample groups

Receptive Vocabulary N Missings Mean SD Range Skewness Kurtosis
22-23 months 164 18 31.1 6.3 <21-37< -1.26' 3.93!
Split sample 83/81 30.9/31.2 6.2/6.3 <21-37< —-1.24/-1.28 4.11/3.75
24-29 months 738 6 30.2 5.5 <18-39 -1.56' 7.00"
Split sample 370/368 30.3/30.0 5.1/6.0 <18-39 -1.31/-1.69 5.62/7.49
30-34 months 433 32 28.0 4.7 <18-37 -0.88! 4.54'
Split sample 218/215 28.0/27.9 4.6/4.7 <18-37 -0.85/-0.90 3.84/5.20

Note: For data protection, minimum and maximum scores are given using operators (<) if at least one score below or above the reported minimum/maximum
is obtained by fewer than three individuals.
' Skewness/kurtosis test for normality significant, p < 0.05.
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Table 31 Mean scores, standard deviations, range, and distributional characteristics for the subscale Productive Vocabulary for the three age

groups 22-23, 24-29, and 30-34 months. Values for the two split sample groups

Productive Vocabulary N Missings Mean SD Range Skewness Kurtosis
22-23 months 166 16 29.5 14.5 <10-59< 0.17 2.32!
Split sample 84/82 29.4/29.5 14.3/14.6 <10-59< 0.24/0.10 2.28/2.35
24-29 months 741 3 38.5 15.7 <5-68< -0.31" 2.40'
Split sample 372/369 38.4/38.6 16.0/15.6 <5-68< —0.28/-0.33 2.24/2.57
30-34 months 435 30 48.7 14.2 <15-70 -0.86' 3.15
Split sample 219/216 48.1/49.4 14.3/14.1 <15-70 —0.90/-0.82 3.19/3.06

Note: For data protection, minimum and maximum scores are given using operators (<) if at least one score below or above the reported minimum/maximum

is obtained by fewer than three individuals.
!Skewness/kurtosis test for normality significant, p < 0.05.
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Figure 14 Distribution of scores on the Receptive Vocabulary subscale for the
three age groups 22-23, 24-29, and 30-34 months. Age-dependent items
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Figure 15 Distribution of scores on the Productive Vocabulary subscale for the
three age groups 22-23, 24-29, and 30—34 months
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Table 32 Mean scores, standard deviations, range, and distributional characteristics for the subscale Language Use for the three age groups
22-23, 24-29, and 30-34 months. Values for the two split sample groups

Language Use N Missings Mean SD Range Skewness Kurtosis
22-23 months 166 16 43 2.5 0-10 0.31 2.60
Split sample 84/82 4.6/4.1 2.5/2.4 0-10 0.32/0.30 2.61/2.55
24-29 months 741 3 5.4 2.7 0-10 —-0.07 222!
Split sample 372/369 5.4/5.4 2.7/2.6 0-10 —-0.02/-0.13 2.16/2.31
30-34 months 435 30 6.9 2.6 0-10 -0.72! 2.83
Split sample 219/216 6.8/7.1 2.7/2.6 0-10 -0.67/—0.76 2.74/2.93

' Skewness/kurtosis test for normality significant, p < 0.05.
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Figure 16 Distribution of scores on the decontextualized
Language Use subscale for the three age groups 22-23, 24-29,
and 30-34 months

accordingly shows an increase in mean score across the age groups and a more
left-skewed distribution of scores with higher age groups. In the oldest children,
there is a clear ceiling effect.

Table 33 and Figure 17 present descriptive statistics and histograms for the
Communicative Skills subscale. The same items are used for all ages, and
accordingly the mean score increases and the distribution becomes left-
skewed with higher age groups.

4.8.2 Relation of Subscale Scores to Gender and Family Socioeconomic
Status

The relation of gender and family SES to language development is well-
documented, but less so in toddlers than in older children. However, gender
and SES are clearly related to all four subscales of our language assessment
instrument.

Table 34 shows that girls obtain significantly higher scores on average on
all four subscales. The gender effect size is largest for Productive
Vocabulary and Communicative Skills and smallest for Receptive
Vocabulary. It is interesting that the gender effect is so different for the
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Table 33 Mean scores, standard deviations, range, and distributional characteristics for the subscale Communicative Skills for the three age
groups 22-23, 24-29, and 30-34 months. Values for the two split sample groups

Communicative Skills N Missings Mean SD Range Skewness Kurtosis
22-23 months 166 16 35.0 11.0 <16-56< 0.10 2.75

Split sample 84/82 35.6/34.5 12.1/11.1 <16-56< —0.03/0.25 2.77/2.76
24-29 months 741 3 41.8 13.2 <12-67< -0.31' 2.51"

Split sample 372/369 42.0/41.7 13.0/13.8 <16-56< —0.25/-0.34 2.40/2.58
30-34 months 435 30 49.0 12.9 <19-69 -0.70" 3.04

Split sample 219/216 48.9/49.2 13.0/13.0 <16-56< —0.79/-0.60 3.27/22.78

Note: For data protection, minimum and maximum scores are given using operators (<) if at least one score below or above the reported minimum/maximum
is obtained by fewer than three individuals.
!Skewness/kurtosis test for normality significant, p < 0.05.
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Table 34 Mean scores (SDs) for 2-year-old boys and girls, effect size and
significance of the gender difference on each subscale

Subscale N Boys N Girls d P

Receptive Vocabulary 710  29.1(5.6) 633 30.1(5.3) 0.18 0.001
Productive Vocabulary 734 38.0 (16.8) 642 429 (16.0) 0.30 0.001
Language Use 734 5.4 (2.8) 642  6.1(2.8) 0.25 0.001
Communication 734 41.1(142) 645 45.1(13.5) 0.29 0.001

0 10 20 30 40 50 60 0O 10 20 30 40 50 60 70
Communication 22-23 mo. Communication 24-29 mo.

0 10 20 30 40 50 60 70
Communication 30-34 mo.

Figure 17 Distribution of scores on the Communicative Skills subscale for the
three age groups 22-23, 24-29, and 30—34 months.

two vocabulary measures. However, the gender effect is somewhat smaller
for the Receptive Vocabulary subscale than for all of the other three sub-
scales. One possible interpretation is that boys trail girls to a lesser extent in
receptive compared to productive language skills (Productive Vocabulary,
Language Use, and Communication all being productive/expressive lan-
guage skills). An alternative interpretation is that boys’ perceived language
skills tend to be underestimated by educators (and perhaps others as well).
Recall that the Productive Vocabulary, Language Use, and Communication
subscales are all completed by the educator based on the educator’s
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estimation of the child’s skills. However, for L4 3—6, the gender effect sizes
for the Communication subscale (completed by the educator) were generally
not of larger (or smaller) magnitude than the gender effect sizes for subscales
that were direct tests. But clearly, the gender effects are large enough for all
four subscales to warrant gender-specific norms.

Table 35 shows the correlations of each subscale with three SES variables:
maternal education, paternal education, and household income. The correl-
ations tended to be a little stronger with maternal and paternal education than
with household income, but the confidence intervals indicate that the
strengths of the correlations were generally not significant between the
SES variables. Likewise, there was little difference in the strength between
the correlations across the subscales.

Just as for LA 3—6, correlations between the subscale measures of L4 3—6
and SES may serve as a tentative validation of the measures, because previ-
ous research has consistently found SES correlations with child language
skills. However, a general finding in the literature is that associations
between gender and child language outcomes become weaker through child-
hood (e.g., Wallentin, 2009), whereas SES associations with language and
educational outcomes persist or even become stronger through the school
ages (Sirin, 2005). Therefore, an assessment instrument should not take child
SES into account or correct scores for SES just because a lower score is
“expected” from a child with a low SES background. Differences in out-
comes contingent on SES do not reflect temporary developmental differ-
ences like those contingent on gender do, but they may be associated with
different learning opportunities in the home, which ECEC may help counter.

Table 35 Zero-order correlation (with 95% Cls) between parental SES variables
and language outcomes. N = 785-1,377

Maternal Paternal Household
Subscale education education income
Receptive 0.20 (0.15-0.25)  0.16 (0.11-0.22)  0.10 (0.03-0.17)
Vocabulary
Productive 0.09 (0.04-0.14)  0.15(0.10-0.20)  0.09 (0.02-0.16)
Vocabulary
Language Use 0.12 (0.07-0.17) ~ 0.15(0.09-0.20)  0.16 (0.09-0.23)
Communication  0.11 (0.06-0.16)  0.13 (0.08-0.18)  0.12 (0.05-0.19)

Summary score

0.15 (0.10-0.21)

0.18 (0.12-0.23)

0.15 (0.08-0.22)

Note: All correlations were significant at p < 0.001 except household income correlated
with Receptive Vocabulary (p = 0.006) and Productive Vocabulary (p = 0.013).
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4.9 Psychometric Qualities of the Instrument
4.9.1 Internal Consistency

Cronbach’s alpha coefficients for the subscales for each age group were
computed to evaluate internal consistency and are shown in Table 36. The
alpha values were high, indicating high internal consistency. The lowest
values were for the subscale Language Use, but note that this subscale consists
of just five items. Recall also that the Productive Vocabulary and Language
Use subscales were taken from an existing instrument; the alpha values
obtained in the present norming sample were very similar to those originally
reported for the instruments (Productive Vocabulary = 0.98, Language Use =
0.88; Bleses, Jensen, et al., 2018). The range of item-total correlations,
indicating the correlation of each item with the overall scale, suggest that
the scales have good consistency. A quite low item-total correlation of a single
item in the Receptive Vocabulary test for 30-34-month-olds suggests that this
item should be replaced in a future revision of the instrument.

4.9.2 Internal Validity

Zero-order correlations were calculated to estimate associations between pairs of
subscales. The correlations of the Receptive Vocabulary subscale had age group
partialled out because of the difference in items given across the three age groups.
The correlations are shown in Table 37. It is perhaps surprising that the strongest
correlation was not that between Receptive and Productive Vocabulary. The
correlations were strongest between the subscales completed by the educator.
This is likely to be due, at least in part, to shared assessor variance. In other words,
a child who, in the educator’s recollection, has a large vocabulary is also likely to
be recollected as having advanced decontextualized language use and communi-
cation skills. In as far as this explanation is true, it goes to suggest the importance
of testing (i.e., with active child participation) in addition to scales relying solely
on the educator’s estimation and recollection of child skills.

Another, not incompatible, explanation for stronger correlations between
the educator-completed subscales than with the Receptive Vocabulary test is
that children are likely to differ in test-taking ability independent of language
skills. Some children may play along with the educator’s agenda, the test,
while other children may not. In as far as this explanation is true, it suggests
the importance of assessments of the child that do not directly involve the
child in a test.

As is the case for the results report for LA 3—6, a summary score is computed
but mainly for administrative purposes, as noted in Section 4.6.1.
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Table 36 Cronbach’s alpha and item-total correlation range. For Receptive Vocabulary, values are given for each age group

All ages 22-23 mo. 24-29 mo. 30-34 mo.

N=1,342 N =164 N=1738 N=433
Subscale Alpha Item-total Alpha Item-total Alpha Item-total Alpha Item-total
Rec. Vocabulary 0.91 0.40-0.63 0.91 0.31-0.62 0.85 0.15-0.56
Prod. Vocabulary 0.97 0.26-0.75
Language Use 0.85 0.74-0.82

Communication 0.95 0.42-0.84
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Table 37 Zero-order correlations (with 95% Cls) between subscales, with the
exception of correlations with Receptive Vocabulary, for which age group was
partialled out. N =1,330-1,337

Subscale 1 2 3
1. Receptive -

Vocabulary
2. Productive 0.43(0.39-0.47) -

Vocabulary

3. Language Use 0.42 (0.37-0.46)  0.70 (0.67-0.73) -
4. Communication  0.46 (0.42-0.50)  0.76 (0.73-0.79)  0.75 (0.72-0.77)

Note: All correlations were significant at p < 0.001.

4.9.3 External Validity

To externally validate the four subscales, a subsample of fifty-one children were
tested using the Danish adaptation of the Receptive One-Word Picture Vocabulary
Test (Martin & Brownell, 2011). Correlations of each subscale with raw scores on
the Receptive One-Word Picture Vocabulary Test are shown in Table 38. The
correlations with the external validation instrument were slightly stronger for the
two vocabulary measures than for Language Use and Communication and gener-
ally similar to the strongest external validity correlations found for LA 3-6
(Section 3.7.3). This indicates that assessment of 2-year-olds with L4 2 is feasible
and no less valid than assessment of older children with L4 3—6.

4.9.4 Test-Retest Reliability

Test-retest data are not available for children in the norming study. However, as
noted, the subscales Productive Vocabulary and Language Use are from an
existing instrument, the CDI: Educator. These two measures were previously
evaluated for test-retest reliability by Bleses, Jensen, et al. (2018); the measures
had been used as pretests and posttests in an early language and math interven-
tion study (Bleses, Jensen, et al., 2020). The measurements were taken approxi-
mately seven months apart, which means that — just as for the test-retest
evaluation of L4 3—6 — the autocorrelation estimates are conservative because
it cannot be assumed that all children’s language skills develop at the same rate
over such a relatively long period of time. For Productive Vocabulary, the test-
retest correlation was » = 0.68. For Language Use, the correlation was = 0.54.

These indirect measures of reliability suggest moderate autocorrelations.
While it was not possible to provide measures of test-retest reliability for the
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Table 38 Zero-order correlations (with 95% Cls) of each
subscale with the Receptive One-Word Picture Vocabulary Test
(raw scores). For the Receptive Vocabulary subscale, age group

was partialled out. N =51

Subscale One-Word )4

Receptive Vocabulary 0.57 (0.35-0.73) 0.001
Productive Vocabulary 0.55 (0.32-0.72) 0.001
Language Use 0.49 (0.25-0.67) 0.001
Communication 0.44 (0.19-0.64) 0.001

Receptive Vocabulary subscale and the Communication Subscale, we expect to
be able to do so in the future through collaboration on data analysis with
municipalities and providers of IT platforms for the instrument.

4.9.5 Procedure for Establishing Percentile Scores

Just as for LA 3—6, we established percentile norms based on our norming sample.
Because scores are strongly related to both age and gender, as evidenced in
Sections 4.8.1 and 4.8.2, we developed age- and gender-specific norms. The
percentile score corresponding to a raw score value x of a child at age a (in months)
is based on considering all children of the same gender and with an age of +/— two
months and tested with the same material. For L4 2, we used a simpler procedure
than the regression procedure used for L4 3—6 (see Section 3.7.4) to determine the
score required to be on a given percentile. For L4 2, we smoothed the developmen-
tal curve by using the simple mean score for children of that gender at the given age,
the two months preceding that age, and the two months following (that is, a five-
month moving window). The procedure means that we “borrow data strength”
from ages just above and below the age in question in a slightly different way than
for L4 3-6. The change of approach was because the regression models did not
converge. We are not sure why this is the case; one possibility is that it has to do
with the lower N per month in LA 2. However, the purpose was, again, to iron out
natural fluctuations causing anomalies in the normative development.

5 International Lessons to Be Learned from the Danish
Assessment Program and Instrument Development

Early developmental delays, including those in the domain of language and
literacy, are major risk factors for children’s later educational attainment, and
consequently, high-income countries like Denmark have increasingly imple-
mented universal programs to screen children for developmental delay in the
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early years (Cairney et al., 2021). Such programs, including those targeting
language, are typically situated in primary care facilities and implemented as
part of general health surveillance programs. In Denmark, on the contrary, the
national language assessment program is implemented and integrated with the
universal ECEC program in Denmark.

Both the goals and the resources available for early screening will vary from
country to country and must be considered in developing assessment programs.
In addition, one must consider the resources available for following up children
who seem to need intervention. If the child cannot receive intervention in an
ECEC center or otherwise, the screening result may be of little use.

In this section we will describe some lessons learned from the national
Danish educational language assessment program described in this Element,
which may be useful for investigators developing similar measures in other
languages. Early identification of children with language delay is, of course,
a key element of all assessment programs, but the most important argument for
placing the national language assessment program in the ECEC setting is the
possibility of using the results of the language assessment to target children’s
individual needs in the ECEC setting. Educators can use the language screen-
ings to obtain a detailed picture of the language development of each child and
on that basis provide children with the opportunities for the learning they need.
However, the potential of educational assessment programs is contingent on the
ability of educators both to administer the assessments in a valid way and to use
the results of the assessment to tailor the instruction to the needs of the children,
both individually and in the group as a whole. Along with these principled
reasons for turning to educators for early screening is a practical one: In many
countries there is a shortage of speech and language professionals, and screen-
ing often has lower priority than service delivery.

Although issues of practicality for educator administration are important for
the selection of scales and specific norms, it is also essential to utilize as much
developmental information on the target language as possible, as was discussed
and exemplified in Section 4.2. Which items show developmental change in the
age range of interest and also show predictions of future development? Simple
translation is unlikely to be a productive method for the development of these
measures except in cases of highly similar languages and cultures.

One of the first lessons learned reflects our preliminary evidence that educa-
tors with little or no training in linguistics or test administration can deliver
valid information on children’s language development if the materials and
instructions are sufficiently clear (see also Haghish et al., 2021). A tablet-
based IT system for the administration of the language assessment provides
the necessary support for the educators to administer the assessment instrument
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in a consistent and valid way. It also facilitates more complete and accurate data
entry of children’s responses. This technical support is essential, given the
multiple demands on educator time and energy, and not least, it takes care of
tallying scores and calculating norm-based assessment results. But training is
also essential. Currently, it is the municipalities’ own responsibility to introduce
educators to the use of the instrument; anecdotal evidence suggests that this is
done in very different ways, ranging from no introduction other than supplying
the manual and materials to course work introduction with supportive facilities
at the municipality level. It is likely that the administration and therefore also
the validity of the instrument would benefit from a more systematic nationally
aligned introduction to the administration of the language assessment (for
example, workshops and certification procedures). While educators can admin-
ister language assessments that produce valid and reliable results, it is difficult
to rely on parent report as part of the assessment instrument, because many
parents, and disproportionately those at risk, fail to complete and submit the
parent reports; in the case of immigrant families, language may also be
a bottleneck in this regard. This is likely to be an issue in any country or context,
therefore educator reports are preferable.

An overall consideration when asking ECEC educators to administer
language tests is to recognize that the purpose differs from the usual purpose
when educators interact with children. Usually, the task of the educator is to
help children learn, succeed, and overcome obstacles. In a test situation, the
purpose is quite different. The purpose is to get an accurate measurement of
the child’s skills and thus to succeed when the child has the ability to answer
a test question correctly but to fail when they do not. Seeing children fail and
recording that failure runs counter to the purpose of educators’ normal
professional interaction with children. This is a lesson we have learned during
years of experience of training and observing ECEC educators administering
assessments. Therefore, it is emphasized explicitly in our manuals that the
purpose of the assessment is not to help the child score as high as possible but
to ensure that the child’s language skills are assessed as accurately as pos-
sible. At times in our communication with educators, we have compared
helping the child too much to a situation when a pediatrician asks
a potentially malnourished child to stand on their tiptoes to receive
a sufficient height measurement to fit within developmental norms or helps
a child with poor vision to pass a vision test by giving helpful hints. In such
cases, children may miss out on adequate or correct intervention and support,
which is obviously not in their best interests.

On a similar note, educators are used to giving children challenges that they
can manage, perhaps with some help or scaffolding. Therefore, many educators
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find it troublesome or even unfair to the child to give them challenges that they
are unlikely to be able to manage. This is the case for very hard items such as the
word “parachute” for a 2}4-year-old child, which few will know. However, to
obtain a normal distribution of scores, or at least a distribution with some degree
of differentiation between children at the high end of the scale, such very
difficult items are, of course, necessary. The approach of ensuring that almost
everybody “fails” at least on some items rather than ensuring that almost
everybody succeeds on all items is strange to educators as well as to parents.
However, this approach is necessary for this type of norm-referenced rather than
criterion-based approach to language assessment in order that all children
receive an assessment of their language skills that is optimally accurate and
maximizes its value in informing and providing the best intervention.

Ultimately, universal language assessment — like any kind of diagnostic
work — is only worthwhile if there are effective and practical interventions to
follow. This is a highly challenging requirement. In the present project,
a valuable feature was the fact that the majority of Danish municipalities use
nationally endorsed language assessment material. In a recent survey of ECEC
directors in the municipalities, to which 91 of 98 directors responded, more than
80 replied that they used the current material (Socialministeriets Benchmarking
Enhed, 2020). The use of the same instrument across the vast majority of ECEC
centers enables a broad discussion of sophisticated ways, both at local and
national level, to monitor children’s early language development and to use the
data for the continuous development of the ECEC area. Fostering communica-
tion between those who conduct assessments and those who design and provide
intervention is absolutely essential but not nearly as widespread as it needs to
be. At the same time, the report indicates that the municipalities take quite
varied approaches in terms of how much they embed the language assessment in
the ECEC setting.

Much less is known about how educators actually use the results of the
language assessments to target the needs of individual children and how to
facilitate that process. The above-mentioned report suggests that there is a large
potential in supporting the municipalities and centers in translating the results of
the assessment to educational practices that match the needs of the children. Only
a little more than half of the municipalities support ECEC centers in actively
using the results of the language assessments to guide the stimulation of chil-
dren’s language development, and even fewer municipalities support the collab-
oration with parents on their child’s language development on the basis of
assessment results (Socialministeriets Benchmarking Enhed, 2020). But although
it is normally desirable to see a strong link between language assessment proced-
ures and follow-up procedures to help language development in children who
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seem to need it, there is also a possible danger that needs to be considered. If
municipalities, ECEC leaders, or individual educators have too much of an
incentive to avoid low scores on language assessments, there is a risk that
educators, who know the assessment instruments well, will tailor their daily
language activities and language stimulation to the tasks that the child needs to
perform during assessment. Although these skills are certainly important, direct
“teaching to the test” is unlikely to produce lasting benefits for the child and may
ultimately result in the overestimation of language skills, with ensuing under-
identification of children who need real language stimulation. This is a point that
we have stressed repeatedly when offering courses or talks about our materials,
but we have little knowledge about the extent of the problem.

There is a need for researcher—educator collaboration in realizing the poten-
tial of language assessments. Recent RCT (randomized control trial) studies of
low-cost language and school readiness enhancement programs for ECEC
settings targeting children aged 1-5 years have shown substantial effects on
language domains targeted in the language assessments (Bleses, Hojen, Dale,
et al., 2018; Bleses, Hojen, Justice, et al., 2018; Bleses, Jensen, Hayen, et al.,
2021; Bleses, Jensen, et al., 2020). All these studies also suggest that even
though interventions on average are implemented as intended, there is substan-
tial variation across classrooms and centers, suggesting that more direct imple-
mentation support of educators and leaders is necessary for all children to
benefit from interventions (Bleses, Jensen, Hoyen, et al., 2021).

Appropriate interventions are becoming more available; the goal must be to
use them more effectively. A closer linkage between assessment instruments
and interventions may be a fruitful way to move forward. Response-to-
intervention (RTI) models, briefly discussed earlier, suggest a useful framework
here. In RTI, children are not permanently assigned to “typically developing” or
“special needs” groups. In each phase of instruction, children experiencing
difficulty are given increasing levels of support — for example, small groups
or one-to-one intervention — based on their performance. As their performance
improves, the services are reduced.

We conclude with a more general reflection from this project on early
language assessment. Language assessment administered to children by educa-
tors in an ECEC context is a way of raising educators’ awareness of language
development in children in general as well as supporting the development of
language skills in individual children. The experience in Denmark has been one
of initial skepticism among some, but not all, portions of the ECEC community,
but there has been an increasing awareness of the potentials of language
assessment over the years. Skepticism of early assessment in general has
become virtually nonexistent in the ECEC landscape by now, about fifteen
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years after the introduction of the first instrument, although opinions vary on
how, when, and who to assess.

We think an important role in this “cultural change” has been our efforts to
obtain feedback from ECEC and speech-language practitioners in developing
and revising our instruments. Inviting future users to take part in the develop-
ment of assessment also serves to increase face validity when launching the
instruments. User suggestions may increase the validity of the measure or they
may be worthwhile just because they increase the likelihood of adoption and
careful administration, which may otherwise be highly variable given the
multiple demands on ECEC educators.

The materials and manuals for both language assessment instruments may be
shared upon request to the Danish Ministry for Children and Education. The
first author can assist in this regard, and the authors in general are positive
towards assisting in adapting the instruments.
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