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Abstract: Parent report measures are reliable, valid, and cost-effective means for obtaining infor-
mation about early child language development. Adaptations of the MacArthur-Bates Communicative
Development Inventories are available in multiple languages for children below the age of three but
there is a need for such measures for older children. This study introduces the Spanish adaptation of
the MacArthur-Bates Communicative Development Inventory-11I, the MacArthur Inventario del Desar-
rollo de Habilidades Comunicativas III (IDHC-III) designed for children 2;6 to 4 years of age. This form
complements the MacArthur Inventario Del Desarrollo de Habilidades Comunicativas Palabras y Ges-
tos and Palabras y Enunciados (IDHC:PG and IDHC:PE) for younger children. A total of 571 families of
monolingual Spanish-speaking children from a diverse socio-economic sample in Mexico completed
the IDHC-III and comprise the norming sample. Data are presented by age and maternal education
level showing developmental growth curves for Lista de Vocabulario (Vocabulary) and Tipos de Palabras
y Oraciones (Grammatical Complexity) along with norming tables showing variability by age. For the
Pronunciacién (Pronunciation) and Conceptos Generales (General Concepts) sections, only descriptive
data are presented. We provide a parent report measure to support language assessment for preschool-
ers acquiring Spanish in Mexico and possibly in other Latin American countries as well.
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Introduction

Parent report measures are reliable and valid sources of information about young
children’s language and have proven useful in both clinical and research settings.
Caregivers are an invaluable source of information because they have direct and ex-
tensive experience with their child in a variety of settings. Information from caregiv-
ers is an essential aspect of the process for identifying children with developmental
delays or disabilities, as included in U.S. law (IDEA, 2022) and in guidelines from in-
ternational organizations (WHO, 2012). In addition to their role in clinical assessment
and screening, parent report instruments have also been adopted for estimating pop-
ulation-level metrics about the rate of children who are developmentally on track, a
need that has grown in response to the United Nation’s Sustainable Development
Goals McCray et al., 2023). Beyond clinical and educational applications, parent re-
ports have provided critical insights and expanded our knowledge regarding both the
consistency and variability that characterizes early child language development (Ska-
rakis-Doyle et al., 2009; Frank, et al., 2021; Fenson et al., 1994).

Two widely used American English parent report measures of language and commu-
nication for children up to 30 months of age are the MacArthur-Bates Communicative
Development Inventories (Words & Gestures MBCDI:WG, Words & Sentences
MBCDI:WS, and the MBCDI-III; Marchman, et al., 2023). The MacArthur Inventarios
del Desarrollo de Habilidades Comunicativas (IDHC) are Spanish language adapta-
tions of these measures (Jackson-Maldonado et al., 2003). At the core of these instru-
ments is a vocabulary checklist asking parents to indicate words their child can “un-
derstand” or “understand and say”, with other sections focused on early gesture use,
morphology, word combinations, and sentence complexity. In a recent large, longi-
tudinal study using in a large longitudinal study in Bogota, Colombia, the IDHC:PE
predicted both IQ and school achievement (Rubio-Codina & Grantham-McGregor,
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2020). Thus, these instruments offer cost-effective means to provide a comprehensive
picture of a range of language and communication milestones in children under three
years of age, a period when direct testing can be quite challenging.

The present paper reports the development and psychometric properties of an up-
ward extension of the IDHC for measuring language development in children be-
tween the ages of 30 and 48 months acquiring Mexican Spanish. Spanish is spoken by
substantial numbers of people in more than 20 countries, and is the third most spoken
language in the world (Ethnologue, https://www.ethnologue.com/guides/how-many-
languages; Simon-Cereijido, Conboy, & Jackson-Maldonado, 2020). In the United
States, more than half the population growth between 2000 and 2010 was Hispanic
(Passel, Cohen & Lopez, 2011), and approximately 16-18% of the population is Span-
ish-speaking (Simon-Cereijido, 2015). There is a growing need for valid Spanish-lan-
guage instruments that can be used with monolingual Spanish speakers in Latin
American countries, where there has been an expansion of research, clinical ser-
vices, and educational programming focused on young children (Minto-Garcia et al.,
2019; Rosemberg et al., 2022; Rubio-Codina et al., 2016; Verdisco et al., 2009). There is
a particular need for standardized language assessments that can be used with three-
year-old Spanish-speaking children across a broad socioeconomic spectrum for sev-
eral reasons (Rubio-Codina, et al., 2015). First, the availability of standardized lan-
guage assessment tools for evaluating Spanish-speaking children, particularly those
under the age of 4, is limited. Second, this is an important age as it is often when some
important educational management decisions are made. Third, parental input has
proven effective in providing indirect assessment of the language of younger Spanish-
speaking children and is crucial in understanding language skills even beyond the
toddler years since it may reflect parent expectations for acquisition that vary with
culture (Auza et al., 2023).

Short Forms and Upward Extensions of the CDI Instruments

The original versions of the MBCDI instruments are quite lengthy, with more than
several hundred items, and time consuming for caregivers to complete. To overcome
these limitations, short form versions have been developed which typically include a
short vocabulary checklist (e.g., 100 items) and only one or two additional questions.
While short form versions are less comprehensive than the original long forms, their
length is likely to increase their feasibility for use in many contexts, for example, en-
abling face-to-face oral presentation (Rubio-Codina et al., 2016). Although they do not
provide comprehensive information of the type needed for studies of vocabulary
composition, short forms have strong correlations with longer versions demonstrat-
ing their validity as measures of children’s relative status (Fenson et al., 2000; Mokh-
tari et al., 2022; Urm & Tulviste, 2021). This is especially relevant for the development
of measures for somewhat older children, whose full range of language skills is
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growing rapidly and cannot be assessed comprehensively.

The original long- and short forms of the CDIs were designed and normed for use for
children under 30 months (Fenson et al., 2007), thus there remained a need for a form
developed and normed for older children. Dale and colleagues developed an upward
extension of the American English CDI, the MBCDI-III, for use with children through
the age of 37 months (Marchman et al., 2023). The American English MBCDI-III has
three Sections: Vocabulary Checklist (100 items), Using Language (12 yes-no ques-
tions concerning semantics and pragmatics) and Grammatical Complexity (1 question
about word combinations and 12 sentence pairs for assessing morphology and syn-
tax). The Vocabulary Checklist is necessarily brief, given the typical size of children’s
vocabulary at this age (see Marchman et al., 2023 for norms).

Evidence for the concurrent validity of the MBCDI-III has been reported in several
studies and is summarized in Marchman et al. (2023). Vocabulary scores correlate
with the Bayley Scales of Infant and Toddler Development-III (Perra et al., 2015), the
McCarthy Verbal Scale (Feldman et al., 2005), the Peabody Picture Vocabulary Test
(Feldman et al., 2005; Mercure, 1999), and Number of Different Words in language
samples (Feldman et al., 2005). Grammatical complexity scores are correlated with
MLU in language samples (Feldman et al., 2005).

Moreover, the MBCDI-III has been utilized in diverse research with typically develop-
ing children. For example, MBCDI-III scores have been used to estimate genetic in-
fluence on vocabulary, grammar, and their relationship (e.g., Dale et al., 2015). In
addition, the MBCDI-IIT has been used in studies of children with language disorders
(Feldman et al., 2003; Skaradis-Doyle et al., 2009), otitis media (Feldman et al 2003,
2005), Autism Spectrum Disorder (ASD, Tek et al., 2008), and children born preterm
(Perra et al., 2015). The MBCDI-IIT has adequate discriminant classification validity
(Skarakis-Doyle et al., 2009; Ukoumunne et al., 2012) and has been used to help par-
ents identify children with language disorders (Skeat et at., 2010). Nevertheless, a ceil-
ing effect was identified that limited the usefulness of the CDI-III to children at or
below 37 months, rather than up to 48 months as originally intended.

Adaptations of the MBCDI-III into Non-English Languages

The success of the MBCDI-III has led to the development of adaptations for several
other languages. As always in the adaptation of CDI instruments to new languages,
substantial linguistic and cultural adaptation is needed (http://mb-cdi.stan-
ford.edu/documents/ adaptationsnottranslations2015.pdf). Languages differ not only
in their vocabulary and syntax, but also in the stages of acquisition of culturally rele-
vant words, morphosyntactic forms and functions. Even the acquisition of translation
equivalents may not be developmentally equivalent across languages. Consequently,
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it is important to take into consideration language specific acquisition data when de-
veloping measures (Pefia, 2007).

Two main categories of adaptations have been developed (see Briekovi¢ & Kraljevié,
2023, for an overview of most current adaptations). The first category, including e.g.,
Basque and Hungarian, have been created based fairly directly on the original
MBCDI-III, in that the vocabulary list has been very broad with respect to categories.
The emphasis has been to find individual words appropriately difficult for the target
age range. The Basque adaptation of the MBCDI-III, the KGNZ-3, for example, was
extensively adapted and modified to reflect both the cultural context and structure of
this non-Indo-European, ergative language with agglutinative morphology (Ezeiza-
barrena et al., 2013; Barens & Garcia, 2013). Along with changes in the vocabulary list
motivated by linguistic and cultural differences, the sections on grammar were ex-
panded to include nominal case inflections, intransitive and transitive auxiliaries,
and inflections to determine subject-object relations. New sections were added to as-
sess pronunciation, pre-reading and school abilities, narrative questions and gram-
matical markers. Many of these changes were motivated by the goal of developing an
instrument appropriate for children up through 50 months. Ezeizabarrena et al (2013)
reported steady increments through 42 months for vocabulary production and
through 50 months of age for sentence complexity with the KGNZ-3. Thus the ceiling
effect for vocabulary was partially resolved. Similarly, the Hungarian adaptation (Kas
& Lorik, 2022) showed a ceiling effect for vocabulary at around 39-42 months.

More recent adaptations of the MBCDI-III have generally followed the Swedish adap-
tation (Eriksson, 2017), which incorporates a different design for the vocabulary list.
Here, four specific semantic categories have been selected for more in-depth assess-
ment based on developmental appropriateness and substantial growth during the tar-
get age range: food-related words, body-related words, cognitive words and emotion
words. The vocabulary section also contains relatively more verbs, adjectives, and ad-
verbs than the Swedish CDIs for younger children. To evaluate morphology and gram-
mar, a section of 10 items asks about the child’s use of complex phrases and another
section of eight items queries the child’s use of grammatical markers. A section of
seven items on metalinguistic awareness asks caregivers to comment on their child’s
phonological and orthographic awareness as well as their awareness of the existence
of other languages. Finally, one question asks about whether children pronounce
words more like slightly younger children, their peers, or slightly more advanced chil-
dren. This version has been normed on a nationally representative Swedish sample
for children up to 48 months of age. Eriksson (2017) provided an initial evaluation of
developmental validity based on correlations with age. As in most MBCDI studies, vo-
cabulary and syntax were correlated. Internal consistency was high for vocabulary
and syntax, and somewhat lower for the other components.
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The Estonian MBCDI-III (the ECDI-III; Tulviste & Schultz, 2020) was also based to a
considerable extent on the Swedish version. The vocabulary section consists of 101
words, mostly verbs and adjectives, with similar categories to the Swedish forms
(body words, food words, mental and emotion words). The grammatical complexity
section has 10 sentence pairs focusing on the agglutinative nature of the language.
There are also sections which assess metalinguistic and general concepts, and pro-
nunciation. Pilot data on the validity of the ECDI-III have been reported for children
at 3 years, a sub-sample of the full longitudinal normative sample ranging from 30-48
months, based on correlations with Reynell Developmental Language Scale (Edwards
etal., 2011).

Other adaptations which have generally followed the Swedish model, both with re-
spect to the structure of the vocabulary checklist and the incorporation of scales for
aspects of language beyond vocabulary and grammar are those for Norwegian (Holm
etal., 2023), Finnish (Stolt, 2023), European Portuguese (Cadime et al., 2021), and Cro-
atian (Briekovié & Kraljevi¢, 2023). Although the existing reports differ with respect
to design, age range, and validation measures, overall the results are positive and sim-
ilar to those for Swedish.

Evolution of the MBCDI-III in Spanish

Two preliminary Spanish parent report instruments for three-year-olds similar to the
English-language MBCDI-III have been developed: the Pilot Inventario-III (INV-III;
Guiberson, 2008 1 & b; Guiberson and Rodriguez, 2010, 2014; Guiberson, et al., 2011;
and the Spanish Vocabulary Extension (SVE; Mancilla-Martinez, etal., 2016, Mancilla-
Martinez, et al., 2011; Mancilla-Martinez et al., 2013). The INV-III is a direct transla-
tion of the English MBCDI-III; it includes a vocabulary checklist, a grammatical com-
plexity section, and a request to provide examples of their child’s three longest utter-
ances. Scores on the INV-III correlate with the Ages and Stages Questionnaire (ASQ;
Squires & Bricker, 2009) (ru4s) = .69, p = .01) and the Preschool Language Scale-4 (PLS-
4; Zimmerman, et al., 2002) (rue = .62, p=.01) and there is good classification accuracy
of children with and without language delays (sensitivity = .82 and specificity = .81).
However, because participants varied in age, the correlations with other measures
are likely somewhat inflated. Also, data on this instrument for monolingual or near-
monolingual children are limited.

The Spanish Vocabulary Extension (SVE) (Mancilla-Martinez et al., 2016) consists of a
100-word vocabulary checklist, drawn from the IDHC-PE and spontaneous languages
samples. Correlations with the Short Form of the Spanish IDHC-PE (IDHC-IISF) for
lower-income Spanish-speaking bilingual children in the U.S (N=48) suggest concur-
rent and discriminant validity and SVE scores also correlate with the full IDHC-IISF,
the Woodcock Language Proficiency Battery-Revised (WLPB-R; Woodcock & Mufioz-
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Sandoval, 1995), the Picture Vocabulary subtest, and the Test de Vocabulario en
Imagenes Peabody (TVIP; Dunn, et al., 1986). The correlations were strongest for the
younger children, and for the WLPB.

Although these measures filled a need in language assessment for Spanish-speaking
three-year-olds, both have significant limitations. The INV-III is a direct translation
of the English form rather than an adaptation, limiting its validity due to the lack of
consideration of the cultural and linguistic relevance of specific words and sentence
structures. The SVE was developed for a specific project and consists of a word list
only. Norms were not obtained for either measure. Therefore, the present research
sought to develop a Spanish MBCDI-III with indicators of both vocabulary and gram-
mar, culturally and linguistically relevant items, and norms derived on a monolingual
Spanish-speaking sample. Both the INV-III and the SVE were considered, and their
authors contacted, before developing the current Spanish IDHC-III.

The Development of the MacArthur Inventario del Desarrollo de Habilidades
Comunicativas III (IDHC-III)

The development of the IDHC-IIT has drawn on the Basque, Estonian, and Swedish
adaptations. The development process followed the process for the original IDHC:PG
and IDHC:PE adaptations (Palabras y Gestos and Palabras y Enunciados; Jackson-Mal-
donado et al, 2003) and the Spanish Short Forms (IDHC-ISF & IDHC-IISF; Jackson-
Maldonado et al., 2012), with careful consideration of cultural and linguistic rele-
vance and inspection of Spanish language acquisition data. The process of develop-
ment of this form consisted of a preliminary norming study and this final version.

Pilot Instrument Development

For both Vocabulary and Grammatical Complexity, item selection began with exami-
nation of results at 30 months on the IDHC-PE norming study, to identify items se-
lected by less than 30% of parents. This did not yield enough advanced vocabulary
items, so additional words were identified by several other means, including narra-
tive language samples from Mexican children (Jackson-Maldonado & Maldonado,
2015) and two Spanish-language corpora of 3- and 4-year-old children from CHILDES
(Diez-Itza Corpus, Diez-Itza et al., 1999). Spanish-language acquisition researchers re-
viewed the preliminary list and the developers of the English form were consulted.

The Tipos de Palabras y Oraciones (Grammatical Complexity) section was expanded to
increase the ceiling from the IDHC-II for younger children. On these items, parents
are asked to identify which sentence of two examples “sounds most like how your
child speaks”. Each example sentence captures the same basic meaning, but one sen-
tence is morphosyntactically more complex. New phrases were constructed from
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CHILDES Spanish databases and narrative samples of preschool monolingual Span-
ish-speakers and Spanish language acquisition studies (Fernandez & Aguado, 2007;
Jackson-Maldonado & Maldonado, 2015, 2016; Jackson-Maldonado & Conboy, 2007;
Morgan, et al., 2009; Perez-Leroux et al., 2012; Sanz-Torrent et al., 2008; Uccelli, 2009;
Uccelli & Pavez, 2007). Note that, in most cases, these forms also convey more seman-
tic information, as is common when children begin to use more complex sentence
structures.

Preliminary norms were developed using a 100-word list and 26 sentence pairs com-
pleted by caregivers for 579 middle and low SES children in Mexico and 640 low SES
children in Colombia between the ages of 30 and 47 months. Validity studies com-
pared scores to the INV-III (Guiberson 2008a & b; Guiberson & Rodriguez, 2010; Gui-
berson et al., 2011) and sub-sections of the Clinical Evaluation of Language Funda-
mentals-Preschool (CELF-P; Wiig, Secord, Semel, 2004). Significant positive correla-
tions (.54 in both cases) were found between corresponding sections (Vocabulary or
Grammatical Complexity) of the IDHC-III and the INV-III. A discriminant analysis of
children with varied language disorders yielded moderate sensitivity, 75%, and high
specificity, 92%.

However, developmental trends were limited and there were ceiling effects with most
participants producing 50 or more words on the 100-item test. Further, several words
were identified as extremely low or extremely high frequency, all indicating a need
to revise the vocabulary list. In contrast, the complexity section evinced an expected
linear increase with age.

Current IDHC-III

Based on these considerations, the current IDHC-III was developed. Following Eriks-
son (2017), we included a more focused vocabulary list to include more advanced
word classes in food related, body related, cognitive and emotional words categories.
Further, pilot data on 108 Guatemalan children from low SES backgrounds, half of
whom were monolingual Spanish-speaking and half of whom were Spanish-dominant
from Kaqchikel-Spanish bilingual homes (Conboy et al., 2017a & 2017b), motivated
the inclusion of additional culturally relevant categories (e.g., nature, health, school,
abstract nouns-including culture-religion, action specific verbs, and change of state
verbs) to allow the inventory to be used with children from a wider range of cultural
backgrounds. A new 140-word list was piloted with 45 participants. Extremely high
and extremely low frequency words and words with low correlations with age were
deleted to obtain the final 100-word list reported here.

The final word categories, number of items and examples are presented in Table 1
and the examples of the grammatical complexity items are shown in Table 2. The full
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form is presented in Appendix A. As can be seen from Table 1, the vocabulary list can
be viewed as intermediate between that of the original MBCDI-III and that of the Swe-
dish model. It is more focused than the original MBCDI-III, but is not as focused as
the Swedish model.

Two additional sections are included. Pronunciacion (Pronunciation), as in the Swe-
dish version, consists of one question about how the child pronounces words. In Con-
ceptos Generales (General Concepts), what Eriksson (2017) called metalinguistic aware-
ness, parents are asked about school concepts, specifically, writing letters or num-
bers, counting, and naming shapes; the wording is based on the preschool academic
programs for public schools in Mexico (https://www.gob.mx/sep/acciones-y-

programas/educacion-preescolar, SEP 2017-ref) and consultation with preschool
teachers and early literacy specialists.

Table 1. Word categories for the Vocabulary Checklist

Category Number of Items Example

Abstract Noun 8 Accidente -accident
Attributes 13 Envidioso- envious
Action 11 Aguantar -stand it, hold out
Body 5 Cachete -cheek

Change of state 12 Desaparecer -disappear
Food 1 Postre- dessert
Function wds 7 Desde -from

Health 6 Calentura -fever
Objects 4 Grua -tow truck
Locatives 8 Ciudad- city
Outside-nature 9 Insecto -insect

People 3 Mecanico -mechanic
Quantifier 10 Cada -every

School 3 Cuadrado -square

Total 100

Volume 4, Issue 1



Language Development Research 370

Table 2. Example sentence pairs for Grammatical Complexity

Sentence Pair Translation
Como pollo (I) eat chicken
Voy a comer pollo con el tenedor (I) am going to eat chicken with the fork
Ma caiy me duele I fell and it hurts
Cuando me caigo, me duele When I fall, it hurts
Se enfermé They got sick
No pudo porque se enfermd They couldn’t because they got sick
No lo pongo aqui I don’t put it here
No creo que pueda ponerlo I don’t think I can put it
The Current Study

The goals of this study are to: (1) present developmental norms for vocabulary and
grammatical complexity on the newly developed Spanish IDHC-III for monolingual,
Spanish-speaking children in Mexico; (2) compare vocabulary and complexity devel-
opment in children from different socioeconomic backgrounds; and (3) determine
the relation between vocabulary and complexity on this instrument. Based on previ-
ous findings, we expect a strong relationship between vocabulary and complexity. We
also expect that there will be developmental change with age and variation in scores
as a function of maternal education.

Method
Participants
Data were originally compiled from n = 577 caregivers across multiple data collec-
tion sites. A total of 6 children were excluded because they were older than the tar-

get age range when the forms were completed. The final sample consisted of n =571
caregivers, mostly mothers, who completed the IDHC-III and had children between
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30 and 48 months of age (290 M, 281 F). Vocabulary checklist data were available for
the full sample, however, not all sites chose to administer the form in its entirety
and so data were available for only a subset of the children for Grammatical Complex-
ity (n = 502) and Pronunciacion and Conceptos Generales (n = 542).

Participants were recruited by multiple means to ensure a diverse sociodemo-
graphic sample from urban and rural areas of central Mexico. Caregivers were con-
tacted through day care centers, preschools, recreation centers and personal con-
tacts. An additional sample was also obtained as part of the piloting of the first child
development module of the 2018-19 Mexican National Health and Nutrition Survey
(ENSANUT 2018-19). This subset of caregivers, all beneficiaries of the government
Conditional Cash Transfer program Prospera, were invited to attend a special session
in which the goals of the project were explained, and they were offered a nonobliga-
tory opportunity to fill out the forms with the interviewers. All caregivers completed
a consent document fulfilling the first author’s university Bio-Ethics committee re-
quirements prior to the study. Caregivers then completed a Basic Information Ques-
tionnaire that included questions about the child’s gestational age, birth weight,
health issues, languages spoken in the home, as well as each caregivers’ education
and occupation.

For descriptive purposes, participants were divided into six age groups: 30-32
months, 33-35 months, 36-38 months, 39-41 months, 42-44 months, and 45-48
months. Participants were also divided into groups based on maternal education
level: Middle School or less (MS), some High School (SHS), Completed High School
(HS), and More than High School (MHS). The sample is described by age, child sex,
and maternal education in Table 3. The sample is relatively evenly distributed over
age, with a balance of females vs. males in each age group. Levels of maternal edu-
cation were not evenly distributed, as the majority of the sample consisted of care-
givers in the lower two groups. Just under 1/3 of the sample had more than a high
school education across all age groups. This sample consists of a large and relatively
representative sample of the Mexican population, as determined by educational at-
tainment (OECD, 2023).

Procedure

Caregivers completed the forms following two administration formats. Some caregiv-
ers filled out in person with the help of linguistics and psychology students and teach-
ers. This method was used most often at day care centers or the government health
facility where Prospera program activities were carried out. Other caregivers received
the forms in person. Parents could complete the forms on site, or if desired, they
could take them home, and the forms were picked up no longer than 2 weeks later.
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Written instructions appear at the beginning of each section, but to ensure under-
standing, full instructions with examples were always first explained verbally.

Table 3. Number of participants (%) by child age, child sex, and level of maternal ed-
ucation in full sample (n=571)

Level of Maternal Education

More

Middle Some High than
Age School  High School High
Group Total Female Male orless  School Graduate School
30-32
mos 96 46 (47.9) 50(52.1) 10(10.4) 46(47.9) 11(11.5) 29(30.2)
33-35
mos 90 46 (51.1) 44(48.9) 12(133) 34(37.8) 10(11.1) 34(37.8)
36-38
mos 103 54(52.4) 49(47.6) 4(3.9) 52 (50.5) 11(10.7) 36 (35.0)
39-41
mos 95 45(47.4) 50(52.6) 9(9.5) 49 (51.6) 9 (9.5) 28 (29.5)
42-44
mos 82 38(46.3) 44(53.7) 6(7.3)  41(50.0) 12(14.6) 23(28.0)
45-48
mos 105  52(49.5) 53(50.5) 14(13.3) 47 (44.9) 16(15.2) 28(26.7)

281 290 269 178

TOTAL 571 (49.2) (50.8) 55(9.6) (47.1) 69 (12.1) (31.2)

Measures

In the Lista de Vocabulario (Vocabulary) section, parents are asked to indicate the
words that their child “comprende y dice” ‘understands and says’, yielding a maxi-
mum production vocabulary score of 100 words. Caregivers are told that the child
should be able to produce the word spontaneously (i.e., repetitions are not allowed),
but the words can be pronounced in a “childlike” manner (e.g., momingo for “do-
mingo” ‘Sunday’). Similarly, the child may use a different grammatical form that is
equivalent to the one listed on the form. For example, if a child says sabo for “saber,”
an overgeneralization of the regular first-person singular form applied to the irregu-
lar verb ‘to know’, or pesada for “pesado,” a feminine-marked form for the adjective
‘heavy,” these would be counted as correct. The caregiver may also substitute syno-
nyms for words that are used in their own family or dialect (e.g., cavar instead of ex-
cavar or bonito instead of hermoso).
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The Tipos de Palabras y Oraciones (Word and Sentence Types or, as we refer to it in this
paper, Grammatical Complexity) section is used to evaluate emerging morphology
and grammar. On each item, the caregiver is asked to indicate which sentence, of
each pair, sounds most like how their child currently speaks. They are told that the
child does not have to produce the same sentence exactly, but rather the caregiver
should reflect on which sentence sounds the most like something their child might
say. Thus, in the pair, “Me cai y me duele” / “Cuando me caigo, me duele” ‘I fell and it
hurts’ | ‘When I fall, it hurts,” the child is given a score of 0 if the parent chooses the
first phrase and a score of 1 if the parent chooses the second phrase. The maximum
score is 15, reflecting the number of times the parent chose the second, more com-
plex, sentence in the pair across 15 items.

For the Pronunciacion section, caregivers were asked if it was difficult to understand
their child’s speech. The score reflects difficulty of understanding, that is, when care-
givers answered “si (yes)”, a score of 1 was recorded. This was the only item in which
a higher score was indicative of less sophisticated development and a lower score was
indicative of more advanced development. For Conceptos Generales, each question
about academic concepts received a score of 1 if the parent answered “si (yes).” Scores
were summed to provide a total score (out of 3 possible responses). Scoring instruc-
tions for each section can be found in Appendix B.

Analysis Plan.

We first report descriptive statistics for vocabulary and grammatical complexity for
children in each age group. We next report developmental patterns using modeling
techniques that allow us to estimate age-related changes for each measure at monthly
intervals. We chose to apply generalized additive models in the beta distribution fam-
ily using non-parametric monotonic P-splines with GAMLSS (Stasinopoulos et al.,
2017) in the R statistical package (Version 4.0.3; R_Core_Team, 2020). GAMLSS is a
general framework for modeling a range of functions within a regression framework.
This approach was recently applied in the 3" Edition of the American English norms
(Marchman et al., 2023) and has advantages over other techniques because it allows
fit to a range of possible functions, and provides fit estimates of standard deviation,
as well as the central tendency. Based on earlier work (Fenson et al., 2007; Frank et
al., 2021), we assumed that the distributions were best captured within the family of
Beta distributions, i.e., limited by 0 and 1. We modeled age and child sex, as well as
interactions between age and sex as fixed effects. Following Smithson and Verkuilen
(2006), scores were first converted to a proportion out of possible responses and ex-
treme scores were imputed as 0.001 and 0.999 so that we could include all observa-
tions in the models. Based on our expectations of developmental change, all models
used a very high value of lambda (10*) and set the number of knots at 20. These pa-
rameters resulted in estimates of development that approached linear and were
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smooth over age, while nevertheless being constrained at the higher and lower val-
ues. We report unstandardized beta coefficients (B) for all fixed effects. To test the
significance of goodness of fit between nested models (e.g., those with and without
an interaction term), we applied likelihood ratio tests (LRT, df = 1). Alpha was set at p
< .05, two tailed, for all analyses. To generate the normative values, we extracted the
percentile ranks for developmental trajectories estimated in the GAMLSS models by
5-percentile intervals from the 5% - 95" percentiles and the 99™ percentile over age in
months. Plots present the values for the quintiles (10%, 25%, 50, 75® and 90%). Norma-
tive values were also generated separately by child sex.

We next conducted several exploratory analyses examining the intercorrelation be-
tween scores on the vocabulary and grammatical complexity sections. We anticipated
that the indices would be highly correlated, consistent with earlier reports (Bates &
Goodman, 1994). To analyze effects of socioeconomic status, we again modeled age-
related changes introducing maternal education level as a potential moderator for
each measure. Finally, we present descriptive statistics for the remaining measures
of Pronunciacion, and Conceptos Generales in Table 7; however, no further analyses of
those measures are presented here.

Results
Descriptives

Mean scores and standard deviations on the Vocabulary and Grammatical Complexity
sections are presented in Table 4 by child age group and sex. For vocabulary, note
that even the children in the youngest group were reported to know just under half of
the items on the form. For complexity, the children in the youngest group were re-
ported to say the second, more complex, example, only about 1/5" of the time. For
both measures, there were substantial increases over age group in children’s perfor-
mance suggesting developmental changes in these critical language abilities over this
important period.

Age-related trends.
Vocabulary Size.

To explore these developmental effects more fully, we conducted models that allowed
us to capture age-related changes in vocabulary score, as shown in Table 5. As ex-
pected, Model 1, the unconditional model, shows a significant main effect of age, re-
flecting developmental change in vocabulary score from 30 to 48 months. Model 2
adds the factor of child sex. Again, results revealed a significant main effect of age,
but the main effect of child sex was not statistically significant, p = 0.35. Thus, unlike
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previous studies of vocabulary development using parent report (Frank et al., 2021;
Marchman et al., 2023), the evidence for sex-related differences in vocabulary size
was not statistically reliable. Moreover, adding the interaction term in Model 3 did
not significantly increase overall model fit, LRT(1) = 0.22, p = 0.64, suggesting no dif-
ferences in the magnitude of any sex differences across the age period.

Figure 1 illustrates the developmental effects from the unconditional model in terms
of the fitted quantile estimates for all children in the sample and Figures 2 and 3 for
boys and girls separately. Full values for percentile levels for both vocabulary and
complexity scores, in 5-percentile increments, are presented in Tables 1 - 3in Appen-
dix C for all children and for girls and boys separately. Even though the main effect
of sex and the sex by age interaction terms were not statistically reliable, we never-
theless provide norming tables separately for girls and boys to be consistent with ear-
lier studies and to conform with some requirements for clinical reporting.

Table 4. Means and (SD) of scores for Vocabulary (n = 571) and Grammatical Com-
plexity by age group for all children and by child sex

Vocabulary? Grammatical Complexity”
Age Group All Female Male All Female Male
30-32mos  46.2(23.8) 47.8(21.8) 44.8(25.7) 3.2(3.8) 3.2(3.7) 3.2(3.9)
33-35mos  49.7(22.6) 47.7(23.4) 51.8(21.9) 3.7(3.6) 4.2 (3.6) 3.3(3.5)
36-38 mos  56.8(21.4) 63.1(21.1) 49.8(19.7) 5.5(4.2) 5.7 (4.6) 5.2 (3.7)
39-41 mos 64.7(21.7) 64.1(23.1) 65.3(20.5) 6.2 (4.1) 5.6 (4.0) 6.7 (4.2)
42-44 mos  64.4 (23.3) 62.2(24.8) 66.3(22.0) 6.5(3.8) 6.1(3.8) 6.9 (3.9)
45-48 mos  67.4(20.9) 68.2(21.8) 66.6(20.4) 6.5(4.0) 6.2 (4.0) 7.0 (4.0)
All children 58.3(23.6) 59.1(23.8) 57.5(23.4) 5.3(4.2) 5.2 (4.1) 5.4 (4.2)

Note: “Production vocabulary reflects the number of items caregivers selected on the
vocabulary checklist (max = 100); "Grammatical complexity reflects the number of
times the parent chose the more complex answer of two choices (max = 15).
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Figure 1. Fitted percentile scores by quintile (10th, 25th, 50th, 75th, and 90th) for To-
tal Words Produced as a function of age group (months), both sexes combined; dots
represent individual data points (n=571).
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Figure 2. Fitted percentile scores by quintile (10th, 25th, 50th, 75th, and 90th) for
vocabulary production as a function of age group (months) - girls; dots represent in-
dividual data points (n = 281).
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Figure 3. Fitted percentile scores by quintile (10th, 25th, 50th, 75th, and 90th) for vo-
cabulary production as a function of age group (months) - boys; dots represent indi-
vidual data points (n = 290).

Grammatical Complexity.

Results for models exploring developmental trends in grammatical complexity score
are presented in Table 6. Model 4 again revealed a substantial main effect of age on
children’s scores. Model 3 also revealed a main effect for age, but no main effect of
child sex. Adding the interaction term did not increase overall model fit, LRT(1) = 1.5,
p=0.22, again suggesting no advantages for girls over boys in grammatical complexity
scores at any developmental level. See Figure 4 for developmental effects from the
unconditional model in terms of the fitted quantile estimates for all children in the
sample and Figures 5 and 6 for boys and girls separately. Full values for all percentile
levels are presented for all children and for girls and boys separately in Tables 4 - 6
in Appendix C.

Interrelation between Vocabulary and Grammatical Complexity.

We next explored the association between scores on the vocabulary and grammatical
complexity subsections. Scores on the Vocabulary and the Grammatical Complexity
sections were moderately intercorrelated ((500) = 0.43, p < 0.001), reflecting that chil-
dren who scored higher in vocabulary were also scoring higher on the grammatical
complexity scale. This correlation remained significant after controlling for age,
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r(499) = 0.37, p < 0.001, suggesting that this association is not due to each measure
being individually associated with age.

Maternal Education.

To explore the impact of maternal education on patterns of age-related changes, we
added maternal education, as well as the age x maternal education interaction to Mod-
els 1 and 3. Looking first at vocabulary production, we again see a significant main
effect of age, B=0.07 (0.01), p <.001, however, there were no effects of maternal edu-
cation, such that scores were similar across all 4 groups, as illustrated in Figure 7.
Note that children in families with more than high school education had the lowest
scores overall when compared to children with less than high school education, B = -
0.29 (0.16), p = .07. This difference did not reach statistical significance and must
therefore, be interpreted with caution. Finally, the addition of the interaction term
did not increase overall model fit, LRT(3) = 1.7, p = 0.65, suggesting that the patterns
of relations among the caregiver education groups were parallel across age.

To examine whether this pattern was consistent in those sub-samples of families in
which the caregivers received additional support in completing the forms, we reana-
lyzed the effect of maternal education in only those families in which caregivers were
not likely to have been given verbal support during administration (n = 502). Again,
there were no statistically significant group differences on vocabulary scores as a
function of maternal education group (all p >.08), and adding maternal education to
the model did not significantly increase overall model fit, LRT(1) = 0.96, p = .33.

For Grammatical Complexity, adding maternal education level to Model 4 showed a
significant effect of age, B =0.07 (0.01), p < 0.001. Importantly, in contrast to the re-
sults for vocabulary, children of caregivers with higher education levels were re-
ported to produce more complex sentences than children of caregivers with less than
middle school education, B=0.66 (0.19), p < .001, as illustrated in Figure 8. Scores for
children in all of the other groups were not statistically different from those of chil-
dren who had caregivers with less than middle school education. Adding the interact-
tion term did not increase overall model fit, LRT(4) =2.83, p = 0.63, suggesting that the
advantage for children of caregivers with higher educational levels was consistent
across the age period.
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Table 5. Fitted estimates (unstandardized B (SE)) for vocabulary production by age
and child sex, both sexes combined (n=571)

Model 1 Model 2 Model 3
Intercept -2.13 (0.30)*** -2.10 (0.30)*** -2.01 (0.43)***
Age 0.06 (0.01)*** 0.07 (0.01)*** 0.06 (0.01)***
Sigma Intercept -0.46 (0.29) -0.46 (0.29) -0.46 (0.29)
Sigma Age 0.01 (0.01) 0.01 (0.01) 0.01 (0.01)
Sex -- -0.08 (0.08) -0.22 (0.59)
Age x Sex - - 0.01 (0.02)
Number of Observations 571 571 571
R? 0.12 0.12 0.12
Generalized AIC -158.22 -157.98 -156.04
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Table 6. Fitted estimates (unstandardized B (SE)) for grammatical complexity by

age and child sex, both sexes combined (n=502)

Model 4 Model 5 Model 6
Intercept -2.84 (0.43)*** -3.02 (0.43)*** -2.57 (0.57)***
Age 0.06 (0.01)*** 0.06 (0.01)*** 0.05 (0.01)***
Sigma Intercept 0.59 (0.33) 0.56 (0.33) 0.56 (0.33)
Sigma Age -0.01 (0.01) -0.01 (0.01) 0.01 (0.01)
Sex -- -0.07 (0.10) -0.87 (0.77)
Age x Sex - - 0.02 (0.02)
Number of Observations 502 502 502
R? 0.10 0.10 0.10
Generalized AIC -268.02 -266.51 -266.01
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Figure 4. Fitted percentile scores by quintile (10th, 25th, 50th, 75th, and 90th) for
grammatical complexity as a function of age group (months) — both sexes combined;
dots represent individual data points (n = 502).
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Figure 5. Fitted percentile scores by quintile (10th, 25th, 50th, 75th, and 90th) for
grammatical complexity as a function of age group (months) - girls; dots represent
individual data points (n = 251).
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Figure 8. Modeled estimates for grammatical complexity as a function of child age
and maternal education level; dots represent individual data points (n = 502).

Discussion

This paper presents initial norming data for Spanish adaptation of the upward exten-
sion of the MBCDIs (the IDHC-III), for children 2.5 through 4 years of age. This adap-
tation consists of a 100-word checklist for word production and a complexity section
consisting of 15 sentence pairs to identify word-level and sentence-level grammatical
complexity. The other sections of the IDHC-III are not analyzed in depth here. For the
Vocabulary and Grammatical Complexity sections, the results included developmen-
tal trends by age groups and present differences by maternal education. Importantly,
the data set includes a large and relatively representative sample of the population of
Spanish-speaking, Mexican population (OECD, 2023).

Our analytic models for vocabulary production revealed developmental changes
across age groups, but also substantial individual variation from 30 months through
4 years of age. This checklist, like the IDHC Short Forms, was only 100 words long and
yet captured a wide range of levels of vocabulary knowledge. The results for the
Grammatical Complexity section also revealed steep age-related changes as well as
substantial variation, consistent with findings from the Basque form (Ezeizabarrena
et al., 2013; Barnes & Garcia, 2013). The strength of the relation between Vocabulary
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and Grammatical Complexity was similar to what has been reported for younger chil-
dren (e.g., Frank et al., 2021), which may suggest that these two abilities are driven by
a common set of learning mechanisms.

In addition, we observed no reliable effects of maternal education on vocabulary pro-
duction scores. Prior studies with English-speaking children have found that caregiv-
ers with lower levels of education report higher vocabulary comprehension scores in
very young children (8-12 months) but not older children (13-18 months, e.g., Dolla-
ghan et al., 1999). In older English-speaking (21-30 months; Fenson et al., 2007), and
Spanish-speaking children (26-30 months; Jackson-Maldonado et al., 2003) a positive
relation between SES and vocabulary production has been reported and several stud-
ies show a positive correlation between maternal education and child vocabulary
through the preschool years (e.g., Hoff, 2006; 2013). At the same time, other studies
report no relation between maternal education and vocabulary in monolingual and
bilingual (DeAnda et al., 2015; Friend et al., 2022; Montanari et al., 2020) Spanish-
speaking children. Still others report that the relation is mediated by parent literacy
behaviors (e.g., Gonzalez et al., 2017).

One possibility is that differences in administration methods for caregivers with var-
ying education levels may have masked our ability to detect any effects of maternal
education on vocabulary production in the current study. In accordance with recom-
mendations for low literacy contexts (Alcock et al., 2015), some caregivers with lower
maternal education received assistance from a researcher when completing the
IDHC-III forms, while caregivers with higher maternal education typically completed
the forms independently. This aligns with previous pilot research on the IDHC-III
(Conboy etal., 2017b; Conboy, 2019) conducted in Guatemala and Mexico. This format
may draw parent attention to how children use words in a way that written checklists
do not, facilitating attention to the content of the vocabulary checklist among care-
givers with lower levels of education. Indeed, at the ages covered by the IDHC-III,
vocabulary can be quite large, and the great majority of words will have low fre-
quency. Based on the enormous growth of vocabulary during the previous year or two
in preschoolers, deciding if a given word has been produced by a child is a challenging
task. There are two possible unintended consequences of providing additional sup-
port to caregivers with lower education levels. Caregivers completing the inventory
on their own may not have attended to the checklist in the same way and underre-
ported the words their children knew or, on the other hand, mothers who received
additional support may have overreported their children’s vocabulary. In an effort to
further understand this finding, we reanalyzed the subset of the data in which no sys-
tematic assistance in completing the forms was offered to caregivers with low educa-
tion. Patterns mirrored the effects for the full dataset; administration differences
within sub-groups do not appear to have masked effects of maternal education on
vocabulary production in this study.
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In contrast to the results with Vocabulary, Grammatical Complexity scores showed
the expected tendency: caregivers with higher education levels reported that their
child produced more complex forms than those with lower education levels. These
results are generally consistent with those reported in the literature. Based on a series
of studies including older children, Hoff (2013) reported that higher SES children out-
perform lower SES peers on most tests of grammatical development and produce
more complex sentences with a larger variety of structures (Dollaghan et al., 1999;
Huttenlocher et al., 2010; Vasilyeva, Waterfall, & Huttenlocher, 2008). In the norming
studies for the original English and Spanish long form instruments, caregivers of
older children (21-30 months) from mid-SES families report longer mean length of
utterance and higher grammatical complexity scores than caregivers from lower-SES
families (Fenson et al., 2007; Jackson-Maldonado et al., 2003).

It is important to speak to the appropriateness of parent report in low SES samples.
Without question, adapting methods for socio-cultural context is paramount to ac-
quiring valid and reliable indicators of language development. For example, parents
with lower levels of education and literacy may need additional support to complete
the forms (e.g., Rubio-Codina et al., 2016) or may have different values and motiva-
tions than middle class families (Roseberry-McKibbin, 2013; Gonzalez et al., 2018) that
may be reflected in their responses. Nevertheless, parental report measures have
been used successfully in diverse socio-cultural contexts. For example, Weber et al.
(2018) has shown the validity of parental report measures in Wolof communities in
Africa, and Alcock et al. (2015) have noted that traditional written formats may need
to be modified for face-to-face interviews in Kenya (Alcock et al., 2015). Most studies
have shown that low SES parents are valid reporters (Alcock et al 2015, Dar et al, 2015;
DeAnda et al., 2015; Hamadani et al 2010; Prado et al, 2016). Indeed, comparisons of
parent reports with child speech samples (Dollaghan et al., 1999; Feldman et al, 2000)
and with a behavioral comprehension measure (DeAnda et al., 2015) have revealed
comparable accuracy across SES in reporting on vocabulary production on the
MBCDI. Others, assessing vocabulary by means of parent report, language samples,
and language tests, also showed comparable accuracy across SES (Furey, 2011; Sachse
& Suchodoletz, 2008) in reporting vocabulary.

Recent efforts in developing vocabulary assessments for young children have used
statistical techniques such as Item Response Theory (IRT; Embretson & Reise, 2013)
to select a set of items that are most efficient for discriminating children with differ-
ent ability levels (Bohn et al., 2023; Kachergis et al., 2022; Chai et al., 2020). However,
data-driven methods such as IRT require a large set of data to be able to calculate each
item’s difficulty and discrimination power. Thus, these methods are most useful
when one is selecting from a larger population of items with substantial data on each,
but do not offer help in identifying items for a new instrument. Given that the goal of
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the present paper was to develop these initial set of items, we focused on manual it-
erations to arrive at the set of items in the current S-CDI III. Once sufficient data has
been collected using this instrument, future studies could use IRT to further refine it
and improve its psychometric properties.

Limitations

This study had several limitations. First, there is some evidence of a ceiling effect for
vocabulary in high-performing children as they approach 48 months of age. This sug-
gests that the instrument may not reflect the full range of variability for these chil-
dren. Nevertheless, this is quite modest for the IDHC-III compared to the pilot version
and even the original MBCDI-III and other language adaptations. Further, the instru-
ment does well at differentiating the lowest performing children from those in the
mid and upper ranges. We also observed a floor effect on the sentence complexity
scale for younger children. This likely reflects the more complex mature grammatical
forms chosen for this instrument relative to other adaptations of the MBCDI-III and
may have implications for assessment of grammatical development in children up to
about 36 months of age with shorter MLUs.

Second, whereas the maternal education levels of the present sample approximate
the larger Mexican population, this led to unique challenges and findings: some care-
givers with lower education levels required assistance to complete the form. Our anal-
yses suggest that this difference in administration did not alter the reported effects.
Nevertheless, we found no effect of maternal education on vocabulary in contrast to
our expectation (e.g., Hoff, 2006; 2013). We note however that other recent studies
report similar null effects in monolingual and bilingual Spanish-speaking samples
(DeAnda et al., 2015; Friend et al., 2022; Montanari et al., 2020) and encourage further
research on the influence of administration practices and on the role of maternal ed-
ucation in early Spanish vocabulary.

Finally, early validity studies (Guiberson 2008a & b; Guiberson & Rodriguez, 2010; Gui-
berson et al., 201) suggest that the IDHC-III may be useful in clinical settings. In par-
ticular, in our pilot research, both Vocabulary and Grammatical Complexity corre-
lated positively with scores on the Clinical Evaluation of Language Fundamentals-Pre-
school (CELF-P; Wiig, Secord, Semel, 2004) and an assessment of discriminant validity
yielded moderate specificity and high sensitivity in the detection of language disor-
ders. These findings require confirmation by additional studies.

Conclusion

Our results suggest that parent report is a useful means to obtain language develop-
ment information in preschoolers in this language setting, just as it is for toddlers.
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Thus, it can contribute to meeting the need for cost-effective, valid language assess-
ment instruments as part of the global effort to bring assessment to scale, that is, mak-
ing it broadly accessible to diverse populations. There are few measures available for
Spanish-speaking children and we find that parent report may be a viable means to
fill this need, obtaining information about language development for preschoolers
acquiring Spanish in Mexico and possibly in other Latin American countries as well.

As expected, we found age-related changes in vocabulary and grammatical complex-
ity scores and a strong relationship between the two measures. We also observed ex-
pected differences in grammatical complexity scores with maternal education. To-
gether, these metrics provide preliminary indicators of validity: expected relations of
age with both vocabulary and grammatical complexity, between vocabulary and
grammatical complexity, and between maternal education and grammatical com-
plexity. Given reported variability in parent reports of Spanish vocabulary and our
observations, the relation between maternal education and vocabulary in preschool
children merits further research.

This study provides a new parental report instrument, the IDHC-III for Spanish-
speaking children, normed on a representative sample in a monolingual setting in
Mexico. As data from other research has shown (Mancilla-Martinez et al., 2016, 2011,
2013; Marchman & Martinez-Sussman, 2002) it may also be useful in the assessment
of bilingual children, but specific studies need to be developed to analyze its use in
this case. Norms are now available for this measure that are appropriate for assessing
language development in preschool Spanish-speakers from diverse socio-economic
backgrounds.
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