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Abstract. Professionals need efficient tools in early childhood communication development to identify infants and toddlers who are at
risk of communication disorders or language delays. In Portugal, this project was carried out to respond to these needs due to a lack of
these resources and a high prevalence of children at risk for communication problems at early ages. This paper describes the first steps
to adapt the Early Communication Indicator (ECI) for the Portuguese population. The ECI is a play-based expressive communication
measure for infants and toddlers aged 6 to 42 months. The ECI was originally developed in the U.S. and was designed for use by service
providers to provide information about growth in communication, to help in intervention decision making, and to be administered in
any language. This paper analyzes the ECI results of three Portuguese children in relation to their communication progression, based
on a one-year longitudinal study. The ECI was administered when children were 17, 24, and 30 months of age. The ECI results showed
that two of the children follow the typical progression of communication acquisition, with acquisition of earlier prelinguistic skills
preceding growth in spoken language. The ECI results for the other child showed a very different and slower progression in the
communication skills. The data obtained provided just an initial demonstration of the use of the ECI with Portuguese children. More
research is needed into the development of the ECI in the Portuguese context, such as the development of a nationally representative,
normative sample. Therefore, a discussion of what is needed in research and practice to advance this project is provided.
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[es] Indicadores de comunicacion temprana: Un andlisis con tres nifios portugueses

Resumen. Los profesionales necesitan herramientas eficaces en el desarrollo de la comunicacion en la primera infancia para identificar
a los bebés y nifios pequeiios que corren el riesgo de sufrir trastornos de la comunicacion o retrasos en el lenguaje. En Portugal, este
estudio se llevo a cabo para responder a estas necesidades debido a la falta de estos recursos y a una alta prevalencia de nifios con riesgo
de problemas de comunicacion a edades tempranas. Este trabajo describe los primeros pasos para adaptar el Indicador de Comunicacion
Temprana (ECI) a la poblacion portuguesa. E1 ECI es una medida de comunicacion expresiva basada en el juego para bebés y nifios
pequeios de 6 a 42 meses. El ECI fue desarrollado originalmente en los EE.UU. y fue disefiado para ser utilizado por los proveedores
de servicios para proporcionar informacién sobre el crecimiento en la comunicacion, para ayudar en la toma de decisiones de
intervencion, y para ser administrado en cualquier idioma. Este trabajo analiza los resultados del ECI de tres nifios portugueses en
relacion con su progresion comunicativa, basandose en un estudio longitudinal de un afio. La ECI se administré cuando los nifios tenian
17, 24 y 30 meses de edad. Los resultados del ECI mostraron que dos de los nifios seguian la progresion tipica de la adquisicion de la
comunicacion, con la adquisicion de habilidades prelingiiisticas anteriores al crecimiento del lenguaje hablado. Los resultados de la
ECI del otro nifio mostraron una progresion muy diferente y mas lenta en las habilidades comunicativas. Los datos obtenidos
proporcionaron s6lo una demostracion inicial del uso de la ECI con nifios portugueses. Se necesita mas investigacion sobre el desarrollo
de la ECI en el contexto portugués, como el desarrollo de una muestra normativa representativa a nivel nacional. Por lo tanto, se
presenta una discusion sobre lo que se necesita en la investigacion y en la practica para avanzar en la linea que marca este estudio.
Palabras clave: Comunicacion temprana; Evaluacion; Trastornos de la comunicacion.
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Introduction

Expressive communication is one of the most important skills a child needs to develop from birth. Communi-
cation allows a child to get information, to develop cognitively, and to interact properly with others in their
environment (Luze et al., 2001). The first three years of life are particularly important in this process.

Before the first words, much has happened to prepare the infant for the successful acquisition of lan-
guage. From birth, babies already identify their mothers’ voices. Soon, they are able to perceive differences
between voices and sounds, respond to the language of others, produce sounds, use eye gaze and vocalize.
The early patterns of gaze coupling, turn taking, stimulus-response bonds, routines, and games assume
particular importance for later communication (Levey, 2019; Owens, 2016). Later in their first year of life,
children are able to use a variety of gestures to communicate their intentions and engage others in commu-
nication. Gesture is their primary means of effective communication. A child’s first gestures set the stage for
the language that is to come. At this point, children do produce gestures along with vocalizations, but they
are not always coordinated. Around the time of their first birthday, they begin to use words to accompany or
replace gestures. Gesture-plus-word combinations mark the transition to a temporally and semantically in-
tegrated gesture-speech system. When using two modalities for two different semantic elements in a system-
atic way, the child also precedes the onset of two-word speech (Morgenstern & Goldin-Meadow, 2022).
Indeed, gesture development is highly correlated with language development. Specifically, gestures are
more related to comprehension than production (Bavin et al., 2008; Frank et al., 2021; Morgenstern &
Goldin-Meadow, 2022). From here, in a very general way, the early language follows a pattern in which the
children “know something”, then comprehend the word corresponding to its name, and finally, produce the
word (Owens, 2016, p. 184). The first words children produce are essentially names of people and things
and words associated with social routines. Children produce new words slowly at first, then this process
accelerates over the second year. At 18 months, their expressive vocabulary can be about 50 words, and at
24 months, they can reach an average of 300 words (Frank et al., 2021; Owens, 2016). During this time, they
also begin to combine two words in one utterance. By 24 to 36 months, the capacity to produce more com-
plete and complex sentences is acquired. By age 3, speech becomes more intelligible, and vocabulary size
grows exponentially. Then they begin to elaborate their use of language to suit a variety of contexts and
experiences in the world around them (Levey, 2019; Owens, 2016).

Indeed, the communication process is strongly knitted such that in general terms, children who use more
gestures tend to have greater vocabularies, and children who have greater vocabularies also tend to use more
compound words (Frank et al., 2021).

Regardless of the resemblances among children and across cultures, in the typical progression of acquisi-
tions, the speed with which children develop language varies a lot in the first years of life (Frank et al., 2021),
especially for children with delays or disorders (Walker, 2012). Most children with delays at this age tend to
move into the average range of their peers by age 3 years. However, a significant number of children will still
be diagnosed with a language disorder later. It is extremely complex to predict accurately who will overcome
the delays because of the significant variability of communication and language in the first years (Prelock &
Hutchins, 2018). For this reason, there are some specific red-flag indicators that indicate a risk for disorders in
children’s communication development. Some of these indicators include: vocalizations with few or no conso-
nant sounds until 18 months; lack of first words and lack of consistent communicative gestures until 20 months;
lack of word combinations at 24 months; and few or no words or multi-word utterances until 36 months (Crais,
2011; Paul & Roth, 2011; Prelock & Hutchins, 2018). A communication disorder disrupts a child’s ability to
exchange meanings with others. Thus, even a simple interaction can be very complex for the child. In this way,
a communication disorder can create problems and obstacles in terms of learning, self-esteem, attention, think-
ing, playful activity, and social and emotional functioning, among others (Paul & Roth, 2011; Prelock &
Hutchins, 2018; Whitehouse et al., 2011).

It is very difficult to precisely determine the prevalence of communication disorders, because communica-
tion disorders are often undiagnosed, diagnosed with different criteria, or are not systematically reported (Fo-
gle, 2017). However, some studies may be used to estimate this. A survey of children with communication
disorders in the United States indicates that nearly 8% of children between the ages of 3 and 17 are diagnosed
with a communication disorder (Black et al., 2015). There are no formal prevalence studies of communication
and language disorders in Portugal. For children up to 3 years old, there aren’t any studies. For 3- to 6-years-
old children, the existing studies present relatively small samples, very different methodological designs, and
very different results. However, they give us some disturbing information (Castro et al., 2019). For example,
Lousada, Valente and Mendes (2016) identified 34.16 percent of children with a primary speech and/or lan-
guage disorder in their study, and Coutinho (2012) found 14.9 percent of children with communication and
language difficulties in her research (as cited in Castro et al., 2019).

Unfortunately, communication disorders often are not identified until the preschool years. Thus, in order to
prevent or attenuate future disabilities, professionals need efficient early communication screening tools to
identify infants and toddlers who are at risk of a communication disorder (Larson, 2016). As a result, there is
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a growing acknowledgment of the need to develop or adapt communication assessment tools and procedures
to match the necessities of countries and populations where these resources are scarce (Carter et al., 2005).

Portugal has already developed valid, standardized measures to assess infants and toddlers’ communica-
tion: The European Portuguese MacArthur-Bates Communicative Development Inventories: Gestures and
Words (PT-CDI:GW) and Words and Sentences (PT-CDI:WS), long forms, (Silva et al., 2017; Viana et al.,
2017), and short forms (Frota et al., 2016); and Language Use Inventory — Portuguese Version (Guimaraes et
al., 2013; Guimaraes, 2016; Guimaraes & Cruz-Santos, 2020). The use of parental reports to assess the com-
municative competence of a child has several advantages. For example, they provide a way to report the inter-
actions of a child across a variety of settings and contexts, are not restricted to an isolated period, and are
cost-effective and time-efficient given the large amount of data that can be collected with relative ease and
efficiency. Despite the numerous advantages, they have some limitations. The major limitation of parental re-
ports is the possibility of parents differing in their interpretation and understanding of the questionnaires or
inventory items, which may not align with the intentions of the researcher. This can be an important concern
for people from non-dominant language speaking backgrounds, or for people who have low literacy. Another
concern is that in some cases, parents or caregivers may not provide completely accurate information, overes-
timating or underestimating their child’s skills (Bennetts et al., 2016; Hegde & Pomaville, 2017; Levickis et
al., 2022). An alternative to conjugating with parental reports are direct observational measures. Direct obser-
vational measures serve various purposes. For example, they are appropriate for children from different cultur-
al and linguistic backgrounds, it is possible to define behaviors of interest to assess, they allow for a better
monitoring of growth and change, they easily assess post-intervention changes, and they are normally consid-
ered more objective than parental reports (Crais, 2011; Levickis et al., 2022; Wolery & Ledford, 2014). Despite
the advantages of these measures, they have also some limitations. There are some factors that can influence
children’s behaviors, and consequently, the accuracy of interpretations, such as the administration setting and
instructions, the presence of an observer or recording equipment, caregiver and child factors (for example,
being ill, tired, or distracted), and the codification system (Bennetts et al., 2016; Levickis et al., 2022). Each
method has its own advantages and offers distinctive information on the child’s communication competences,
and any method is free from limitations. Thus, a better approach is to integrate the different methods, both for
assessment and for monitoring progress, incorporating the major strengths of each method (Bennetts et al.,
2016; Crais, 2011; Federico et al., 2021; Hadley et al., 2016; Hegde & Pomaville, 2017).

The advantages of using different methods in a comprehensive assessment of communication and language
are evident, as are the considerations of observational instruments to better monitor children’s long-term out-
comes. Since in Portugal there is a lack of measures that allow the direct observation of the child’s communi-
cation, a review of instruments developed internationally was consulted (Ferreira & Cruz-Santos, 2021). This
review helped to understand The Early Communication Indicator (ECI).

The ECI was developed in the U.S. as an expressive communication measure for use in identifying children
with communication delays, developing interventions, and monitoring progress of early childhood communi-
cation development (Luze et al., 2001). The ECI is one of the Infant and Toddler Individual Growth and De-
velopment Indicators (1GDIs), developed by the Juniper Gardens Children’s Project. These are measures de-
veloped for use by early educators and practitioners to guide intervention decision making. The ECI is
supported by standardized training and administration materials. The ECI analyzes the occurrence and evolu-
tion of four key communication skill elements: gestures, vocalizations, single words, and multiple words
(Walker & Carta, 2010; Walker et al., 2008). These outcomes characterize the evolution from prelinguistic
forms of communication (gestures, vocalizations) to linguistic (words, multiple words) (Brady et al., 2004).

The ECI presents age-based (monthly) growth norms based on the composite score mean for children aged
6 to 42 months (Greenwood et al., 2010). Various studies contribute to the construct validity of ECI, showing
that it is sensitive to age differences. The ECI’s four communication key skills show dynamic, progressive
pattern trajectories over time. These trajectories indicate that gesturing and vocalizing emerge earlier than
words, and are followed by the occurrence of single words and then sentences. In general terms, the results
showed that children grow in communicative proficiency with age, with children in the third year of life
demonstrating more fluent and proficient communication skills than children in their second year, compared to
the first year of life (Luze et al., 2001; Greenwood et al., 2006; Greenwood et al., 2010; Greenwood et al.,
2013). Greenwood et al. (2020) analyzed the criterion validity of the ECI with the Preschool Language Scale
- 4 (PLS-4), MacArthur-Bates Communicative Development Inventory (CDI), Peabody Picture Vocabulary
Tests - 4 (PPVT-4), Early Literacy - IGDI, and Test of Preschool Early Literacy (TOPEL). Weak to moderate-
ly strong patterns of relationship occurred between the ECI Total Weighted Communication and criterion as-
sessments. The strongest positive relationships were found between single words and multiple words, and the
criterion assessment at older ages.

Although not projected to be used as a screening tool in isolation, the ECI has been used to accurately
identify children at risk of communication and language delays/disorders across children from different racial
and ethnic backgrounds, including Spanish-English dual-language learners (Greenwood et al., 2010; King et
al., 2022), children from different linguistic realities (Bavin et al., 2020; Buzhardt et al., 2019), and children
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with different special needs, such as children with autism spectrum disorder (Buzhardt et al., 2022), and chil-
dren with cochlear implants (Bavin et al., 2020).

ECI is also supported by a web-based data system (https://igdi-ds.ku.edu) that allows for following the
communication growth progress of each child, individually or in groups, and helps data-driven decision mak-
ing. This web-based data system can be used both nationally and internationally (Buzhardt & Walker, 2010;
Buzhardt et al., 2018). Between other features, ECI allows for collecting information at multiple points in
young children’s lives and includes a structure that can be used across countries to compare its results region-
ally, nationally, or internationally. These are some of the necessary criteria for an international early childhood
measurement (Raikes, et al., 2014; Raikes et al., 2017), that make the ECI structure consistent with cross-cul-
tural adaptation. However, Buzhardt et al. (2019) cited the need for additional research in other cultures and
languages beyond English.

This study has two main goals. The first goal of this study is to present the first steps and procedures for
cultural adaptation of the ECI to the Portuguese context, according to Carter et al. (2005). The second goal of
this study is to analyze the ECI results of a multiple case study with three Portuguese children in relation to
their communication progression. For that, three Portuguese toddlers of the same age, but with different levels
of communicative performance, were assessed with ECI at three different points of their development, and
their individual communication progression data were examined.

Method
Overview

The present work is part of a larger project under development in Portugal for the validation of the ECI, for the
Portuguese population. The main purpose of this larger project is the development of a normative sample of
the ECI for the Portuguese children from 6 to 42 months of age. Ethical approval for this project was granted
by the Ethics Committee for Research in Social and Human Sciences of University of Minho in Portugal
(CEICSH 091/2019).

Measure
The Early Communication Indicator (ECI)

The ECI is a 6-minute observational measure of a child’s expressive communication during a semi-structured
play session with a familiar adult. Familiarity of the play partner in the administration of the ECI is very im-
portant to avoid interference due to the stranger effect, which is common in very young children (Brooker et
al., 2013).

Each session with the ECI involves (Greenwood et al., 2010; Walker & Carta, 2010):

a) asemi-structured play task centered on either the Fisher-Price® Barn or House. These two toy sets must
be alternated in each session along the entire age range of the test (6—42 months);

b) a play partner to play with the child for six minutes, in a convenient and comfortable setting with
limited distractions present. The play partner should motivate the child’s communication by follow-
ing their lead with constant interactive play, commenting and describing about what child is doing,
interacting in non-directive, friendly manner, and minimizing questions that elicit one-word re-
sponses;

c) an assessor for scoring during a live session or from a video recording the frequency of the occurrence
of four key skill elements of communication (gestures, vocalizations, single words, and multiple words),
on a score sheet designed for this purpose (ECI Score Sheet). Gestures are coded when any physical
movement is made by the child in order to communicate with the play partner (e.g., showing, handing
or giving an object or toy, rejecting or reaching for a toy, pointing toward a person or object, nodding
or shaking the head to indicate “yes” or “no”, shrugging shoulders). Vocalizations are coded when any
non-word or unintelligible utterances are made by the child to the play partner. It may occur alone or
accompanied with gestures (e.g., laughing, making animal sounds, babbling, cooing, sounds that appear
to be unintelligible words such as “mm” or “huh”). Single words are single voiced or signed words
(e.g., sign language), or an intelligible utterance used in isolation by the child that is readily understood
by the coder (e.g., labelling objects, repeating words, saying compound words, using ritualized dupli-
cations such as “bye-bye”, or two-part proper names). Multiple-word utterances are defined as intelli-
gible utterances of two or more voiced or signed words fitting together in a meaningful way, used by the
child that are recognized by the observer (e.g., grammatically correct or incorrect word combinations)
(Walker & Carta, 2010).


https://igdi-ds.ku.edu

Ferreira, S., Cruz-Santos, A. y Almeida, L. S. Rev. investig. logop. 13(2), e81142, 2023 5

To generate a total early communication composite score capable of reflecting growth in communication
proficiency, a weighting system was created. The Weighted Total Communication score is the weighted com-
bination of each key skill that occurred during the session, weighted as follows: Gestures and Vocalizations (1
x each occurrence), Single Words (2 x each occurrence), and Multiple Words (3 % each occurrence), divided
by the total administration time (6 minutes). Thus, during the session, if the coder counted 5 gestures, 3 vocal-
izations, 5 single words and 4 multiple word utterance, the Weighted Total Communication score is (5 + 3 + [5
x 2]+ [4 % 3])/6 = 5.0 communications per minute. The occurrences entered into the IGDI website are auto-
matically weighted and divided by the total administration time (Greenwood et al., 2010; Walker & Carta,
2010).

ECI Adaptation for the Portuguese Context

Based on the literature and in works developed in countries with limited resources, Carter et al. (2005) identi-
fied and illustrated the major issues in the development and adaptation of culturally unbiased measures of
language and communication. These issues suggest that: the adapted tools should be developed with professio-
nals that are primary-language speakers of the assessment language, familiar with the culture, and trained to
carry out the assessment procedures; the materials used in the assessment should be familiar to the children
assessed; children should be assessed in their own homes or in familiar spaces; the developers should consider
the cultural view of speed and performance, and whether the tool will measure the intended construct; all as-
pects of the adapted tools should be piloted (instructions, response formats, prompt and setting, etc.); and the
developers should analyze comparisons of normative data.

The first step in the adaptation of the ECI for the Portuguese context was its development with Portuguese
professionals, as recommended by Carter et al. (2005). Initially, the ECI was translated from the source lan-
guage (English) into the target language (Portuguese). Two Portuguese professionals fluent in English made
two independent translations of all ECI documentation (e.g., ECI Score Sheet, and the ECI Administration
Fidelity Checklist). Then, the two versions of the translated ECI were synthesized into a single version. This
final version of the translated ECI was analyzed by a committee of experts in the area of communication and
childhood, namely speech-language pathologists, kindergarten teachers, and early interventionists.

After these procedures, the first European Portuguese version of ECI followed the majority of the remaining
procedures suggested by Carter et al. (2005), e.g. the training of Portuguese professionals to carry out the as-
sessment procedures; testing of materials, spaces, speed, and performance with Portuguese children; testing
whether the tool will measure the intended construct; testing of instructions, response formats, prompt and
setting with Portuguese professionals and children’s relatives. These issues will be addressed during the study.

ECI Training and Certification

For certification in administering and scoring the ECI, future assessors must successfully complete the stan-
dard ECI training protocol for assessors (Buzhardt & Walker, 2010). The training takes about one day to
complete, and can be divided into two parts. The first part assures the trainees a broad understanding of the ECI
in terms of purpose, administration guidelines (with accommodations for children with disabilities), and expla-
nation of online data systems and data interpretation. In the second part, trainees must watch and score two
certification videos of ECI administrations. Then the certified assessors estimate the reliability between trai-
nees’ scores and master scores, and provide feedback on discrepancies. Trainees must repeat scoring the videos
until they reach 85% reliability with a master scoring of each video.

The training also provides some time to analyze the administration fidelity, in order to ensure consistent
administration procedures. Fidelity is defined as 13 out of 16 correct administration steps completed in a 16-
item Administration Fidelity Checklist (Buzhardt & Walker, 2010). This checklist includes procedures for
preparing ECI administration, with guidelines for the preparation of materials and positioning; preparing the
ECI assessment administration, with guidelines for how the play partner should interact during the play; and
ending the ECI session. If less than 13 steps were correctly followed, the session must be repeated.

The Portuguese research team trained in the ECI administration protocol consists of 3 elements, receiving
online training of the IGDI by the Juniper Gardens Children's Project.

The multiple case study

Participants

Three monolingual Portuguese toddlers (all boys), from the northern region of Portugal, participated in this
study: L — Child 1, G — Child 2, and S — Child 3. They were 17 months of age at the beginning of the study.

L is part of an upper-middle-class Portuguese family consisting of four members: two parents and two
children. He is the youngest child, and has a sister that is seven years old. His mother is 36 and his father is 40.
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Both parents have a master’s degree. No family member has a history of communication disorders or learning
difficulties. He was a full-term baby, and had an average birth weight. L is generally in good health, and he has
not had any history of hearing problems or any other health problems. L never attended nursery school, as
during the day he stays with his grandparents. He always showed a very good communicative performance,
with first words at 11 months, and first combination of words at 15 months. At 30 months of age, he was
evaluated with the PT-CDI:WS - long forms (Viana et al., 2017), and he scored between the 70th and 90th
percentile in all parts of the inventories.

G is part of a middle-class Portuguese family, consisting of himself and his parents (only child). His moth-
er is 35 and his father is 34. Both parents completed high school. There are no known histories of communica-
tion disorders or learning difficulties in the family. He was a full-term baby, and had an average birth weight.
G is in good health, and he has not had any history of hearing problems or any other health problems. G attend-
ed nursery school at five months of age. He showed a typical communicative performance, with first words at
15 months, and first combination of words at 20 months. At 30 months of age, he was evaluated with the PT-
CDI:WS - long forms (Viana et al., 2017), and he scored between the 30th and 70th percentile in all parts of
the inventories.

S is part of a middle-class Portuguese family. His family is composed of himself and his parents (only
child). His mother is 38 and his father is 37. Both parents completed high school. No family member has a
history of communication disorders or learning difficulties. He was a full-term baby, and he had an average
birth weight. He attended nursery school at five months of age. S is generally in good health, and he has not
had any history of hearing problems or any other health problems. However, he began to reveal evidence of
delays in communicative development, because at 24 months he still did not say words or combinations of
words. Thus, at 28 months of age, he underwent a formal assessment and was referred for speech and language
therapy services. At 30 months of age, he was evaluated with the PT-CDI: WS - long forms (Viana et al., 2017),
and he scored between the Oth and 20th percentile in all parts of the inventories.

These three participants were chosen because of their approximate characteristics in terms of residence,
age, gender, and other biological characteristics, and because of the evidence of different communicative per-
formance between them.

Procedures
Data Collection

The ECI was administered and scored by trained researchers when children were 17, 24, and 30 months of age.
These age cutoffs were specially selected because at 17 months, it is expected that children typically have al-
ready produced their first words, at 24 months, it is expected that children typically have already produced their
first combination of words, and at 30 months, it is expected that children typically use more and longer utte-
rances (Levey, 2019; Owens, 2016).

L and G were assessed in their home. S was assessed in his nursery school. L’s play partner during the
session was his father. G’s play partner was his mother. S’s play partner was his kindergarten teacher. In the
first session, the Fisher-Price® Barn was used, in the second session the Fisher-Price® House was used, and in
the third session the Fisher-Price® Barn was used again. No accommodations were needed in the administra-
tion. All the sessions were videotaped. All parents provided written informed consent.

At the beginning of the study, parents completed a sociodemographic survey developed by the researchers,
to obtain information about the child and the family. For each child, the following data was collected: birthdate,
age, gender, birth weight, prematurity, disability status, nursery attendance, health history, and communication
development description. For the family, the following data was collected: family members, age, the caregiv-
ers’ relationship to the children, communication disorders, learning disability history, language spoken at
home, parents’ level of education, jobs, family income, and the self-classification of their social class.

At 30 months of age, children were assessed with The European Portuguese MacArthur-Bates Communica-
tive Development Inventories, Words and Sentences (PT-CDI:WS)- long forms (Viana et al., 2017), to capture
a comprehensive view of children’s communication development through an instrument validated for the
Portuguese population, and also because some international works showed moderate positive correlations be-
tween the ECI and CDI (Bennetts et al., 2016; Greenwood et al., 2020). The PT-CDI: WS forms are used to
obtain information on productive vocabulary and early grammatical development, and comprises two main
sections: (1) first words; (2) morphology and syntax. The first section is comprised of two parts: (a) vocabulary
production; (b) use and understanding of language. The second section is comprised of five parts: (a) regular
morphology, auxiliaries and copula verbs; (b) difficult verbs; (c) over-regularizations and non-standard forms;
(d) sentence length: MLUw (mean length of utterances measured in words); (e) sentence complexity (Silva et
al., 2017).

At the end of the study, all the data were entered into the IGDI website, to analyse the communication de-
velopment of those three children compared with the international norms of ECI.
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ECI Interobserver reliability

The videos of each session were scored by two certified ECI assessors. Both scores were registered in an inte-
robserver sheet. Intraclass Correlation Coefficient (ICC) has been used to calculate the ECI interobserver re-
liability. ICC results and their 95% confidence intervals were calculated using SPSS software version 28, based
on a single-rating, absolute-agreement and two-way mixed-effects model. The results for Weighted Total
Communication were ICC=0.988, with 95% confidence interval=0.951-0.997. The results for Gestures were
1CC=0.966, with 95% confidence interval=0.842-0.992. The results for Vocalizations were ICC=0.977, with
95% confidence interval=0.910-0.995. The results for Words were ICC=0.993, with 95% confidence inter-
val=0.972-0.998. The results for Multiple Words were ICC=0.985, with 95% confidence interval=0.941-0.997.
Based on ICC results and their 95% confidence intervals for all the ECI communication elements, according
to Koo & Li (2016), the level of reliability is “excellent”.

Results
Figure 1 presents the three children’s communication rates for weighted communication, gestures, vocaliza-

tions, single words and multiple words at different ages. Figure 2 shows the ECI report progress of the three
children developed and downloaded from the IGDI’s website.
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Figure 1. Children’s Communication Rates for Weighted Communication, Gestures,
Vocalizations, Single Words and Multiple Words at 17, 24 and 30 Months of Age
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Figure 2. ECI report progress of the three children in relation to the norms, at IGDI’s website.
(© Juniper Gardens Children’s Project; reprinted by permission.)

The data in Figure 1 indicates that at 17 months of age, L was the child who produced the most gestures during
the ECI sessions. L produced gestures like shrugging shoulders, showing a toy to the play partner, reaching to-
ward a toy the play partner was holding, and pointing. G was the child who produced the fewest gestures. G
produced gestures like handing a toy to the play partner and reaching toward the play partner’s hand to get help.
S produced gestures such as showing a toy to the play partner, reaching toward a toy the play partner was holding,
and pointing. In terms of vocalizations, L was also the child who produced the most vocalizations. L produced
some fillers, such as “mmm” and “huh,” animal sounds, and vowel-consonant combinations. G produced vocal-
izations such as sounds of wonder, animal sounds, and vowel-vowel and vowel-consonant combinations. S was
the child who produced the fewest vocalizations, producing only fewer vowel-vowel combinations. Regarding
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single words, L. was the child who produced the most words per minute, words such as “av6” (grandma), “ovos”
(eggs), “cavalo” (horse), and “aqui” (here). G produced the same word two times: “esta” (is). S didn’t produce
any words. Relative to multiple words, L was the only child to produce a word combination: “ja esta” (it’s done).
G and S did not produce any multiple-word utterances during the ECI session. Thus, at 17 months of age, accord-
ing to the ECI results, the children communicated mainly using gestures and vocalizations, but at different rates.
L and G already used a small number of single words. L was the only child who used multiple words.

At 24 months of age, with regard to gestures, L produced the same kind of gestures he used in the first ECI
session. G produced gestures such as waving goodbye, shrugging shoulders, giving a toy to the play partner,
and pointing. S only reached toward toys the play partner was holding. In terms of vocalizations, L produced
transportation/motor sounds and animal sounds. G produced wonder sounds, transportation/motor sounds, and
vowel-consonant combinations. S produced equal numbers of vowel-vowel and vowel-consonant combina-
tions. In the matter of single words, L produced the most words, mainly the names of the toys with which he
was playing, and action words such as “olha” (look). G also produced names of the toys with which he was
playing, words such “ndo” (no), and “aqui” (here), and he said “bye-bye” at the same time he was waving his
hand. S didn’t produce any words. In terms of multiple words, L produced a significant number of expressions
with more than two words, in affirmative form “olha o bebé aqui” (look, the baby is here), in negative form
“ndo esta aqui” (it’s not here), and in interrogative form “onde estd o cd0?”’ (where is the dog?). G produced a
small number of simple multiple words combinations, “a vovo” (the grandma), “onde esta?” (where is?). S
didn’t produce any multiple-word utterances during the ECI session. Therefore, at 24 months of age, according
to the ECI results, the three children still communicated using gestures and vocalizations, showing approxi-
mated rates, but they demonstrated a different variety of these skills among them. L increased his use and va-
riety of single and multiple words. G increased his use and variety of single words, and he had started to use
multiple words. S still did not use any single or multiple words.

At 30 months of age, in terms of gestures, L. produced a small number of gestures. L. only nodded his head
to indicate “yes” one time, and he pointed to an object another time. G also produced a small number of ges-
tures, only pointing a couple of times. S still produced a significant number of gestures per minute, which were
based only on reaching toward toys the play partner was holding. With regard to vocalizations, L produced a
small number of vocalizations, fillers and animal and object sounds. G produced mostly sounds of enthusiasm
and animal sounds. S still produced a significant number of vocalizations (this being the session where he
produced more vocalizations per minute), few vowel-vowel combinations and a lot of vowel-consonant com-
binations. Regarding single words, L produced mainly action words, words like “come” (eat), “apanha’ (catch),
and “caiu” (fall). G produced a significant number of words, words such as colors, “sim” (yes), “olha” (look),
“aqui” (here). S produced only one word during the ECI session: “dois” (two). Relative to multiple words, L
produced a significant number of multiple words, as in the previous session in varied forms, and mainly with
more than two words, evidencing greater length of utterances compared to previous sessions, for example “este
€ 0 bebé e esta ¢ a mama galinha” (this is the baby and this is the mommy chicken). G produced also a signifi-
cant number of multiple-word utterances per minute: “ndo sei” (don’t know), “ja esta” (it’s done), “a galinha ¢
gigante” (the chicken is huge), “isto ¢ branco” (this is white). S didn’t produce any multiple-word utterances
during the ECI session. In general terms, at 30 months of age, according to ECI’s results, L used a very small
number of vocalizations and gestures, and also used some words but fewer than in the session before. L in-
creased the use and the length of multiple-word utterances, and mainly used this element to communicate. G
used a very small number of gestures and still used some vocalizations, but he increased the use and variety of
single and multiple words. S still used a large number of gestures and vocalizations to communicate. S had
started to use words, but he was still not using multiple words to communicate at this age.

In terms of the weighted total communication progression trend, the slopes indicated that the children are
growing in communication outcomes, but at different rates (see Figure 1, bottom panel). L showed a higher rate
of weighted total communication (with evident stabilization of the trend in the later sessions), followed by G
(with evident growth trend), and S who showed a lower rate (with a moderated growth trend).

In Figure 2, it is possible to analyze the performance of the children in terms of Weighted Total Communi-
cation compared with international norms of ECI, as generated on the IGDI’s website. The figures show that L
was always at a higher level than the norm, G was below the norm in the first assessment, but in the last assess-
ment he was slightly above the norm, and S was always below the norm.

Discussion

Appropriate measures designed to screen and monitor young children’s progress in reaching early communi-
cation proficiency are lacking in Portugal. The ECI is one promising measure with strong technical, conceptual,
and practical implications. Taking these aspects into account, this work was developed around two goals. The
first goal was to discuss the first procedures for culturally adapting the ECI in pursuit of the Portuguese context.
The second goal was to analyze the results of the ECI assessments in three Portuguese children.
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In terms of the first goal of this study, the adaptation of the ECI for the Portuguese context, most of the
suggestions by Carter et al. (2005), in the development and adaptation of culturally unbiased measures of
communication, were already followed.

The ECI was already translated and adapted with Portuguese professionals, who were trained to carry out
the ECI procedures and administration, and completed the standard ECI training protocol for assessors (Bu-
zhardt & Walker, 2010).

The materials used in the assessment encourage natural play and allow children to engage in typical,
age-appropriate behaviors with their caregivers (Luze et al., 2001). Anecdotal observations indicated that none
of the children included in this work refused to participate, and on the contrary, they wanted to continue
playing with the materials even after the time needed for the assessment. This aspect also indicates that the
time used for each assessment is appropriate.

This assessment allows children to be assessed in their own homes or in familiar spaces, as was done for
the three children included in this work (L and G were assessed in their homes, and L in his kindergarten).

The construct assessed by the ECI, the growth in early communication, and the communication skills
(gestures, vocalizations, single and multiple words), are components that practitioners involved in this work,
as well as caregivers, agree are important to understanding the early communication development of a child,
and were easily analyzed in these assessments.

Finally, data obtained shows that in the case of the three children involved in this work, the instructions,
response formats, prompt and setting achieved the expected results. The resulting data were clear and easy to
understand, and allow parents and early childhood professionals to analyze a child’s performance in compari-
son to other children, as well as how the child is progressing over time.

To achieve the second goal, the ECI was used in a one-year longitudinal study, involving three boys with
differences in communication performance. These boys were assessed with ECI at 17, 24 and 30 months of
age, and they presented obvious differences in both weighted total communication and the four key skill ele-
ments. L and G increased single- and multiple-word use fluency over time (with L increasing more and faster
than G) and also evidently increased in overall communication proficiency over time. S did not progress signif-
icantly in terms of the key skill elements over time, and thus his total communication proficiency was lower
than L and G. Thus, it is possible to conclude that L demonstrated the highest performance in the progression
of the skill elements and communication proficiency, followed by G, and then S with performance well below
expectations compared with the other two boys. The same results are evident when their performance is com-
pared to international norms. L always performs higher than the norm, followed by G with performance very
close to the norm, and then S, with performance below the norm. These results are entirely in line with their
history of communication development and performance, where L already used words and combinations of
words before the first assessment with the ECI; G only used words before his first assessment with ECI; and S
did not use any words or combinations of words before his first assessment with ECI.

The results obtained with ECI assessments also agreed with the results obtained for the three boys in the PT-
CDI: WS - long forms inventories (Silva et al., 2017; Viana et al., 2017). L performs higher than the norm when his
performance in ECI assessments is compared to international norms, and in the PT-CDI, he scored between the 70th
and 90th percentile in all tasks. When compared with the other two boys, L showed the best performance in the
overall progression of the skill elements and communication proficiency in ECI assessments, and he also obtained
the highest percentiles in the PT-CDI assessment, specifically in vocabulary production (where he produced 581
words out of 639, corresponding to the 90th percentile); in sentence length (where he obtained a MLUw median of
6 words, corresponding to the 80th percentile); and in sentence complexity (where he used a more complex sen-
tence 19 times out of 26, corresponding to the 70th percentile). G performs very near the norm when compared to
ECI international norms, and he scored between the 30th and 70th percentile in all parts of the PT-CDI inventories.
When compared with the other two boys in the ECI assessments, G showed better performance than S and lower
performance than L, and in the PT-CDI inventories, he also obtained higher percentiles than S and lower percentiles
than L, specifically in vocabulary production (where he produced 448 words out of 639, corresponding to the 55th
percentile); in sentence length (where he obtained a MLUw median of 2.7 words, corresponding to the 30th
percentile); and in sentence complexity (where he used the more complex sentence 5 times out of 26, corresponding
to the 30th percentile). S performs lower than the norm when his performance is compared to ECI international
norms, and in the PT-CDI inventories, he scored between the 0 and 20th percentile in all tasks. When compared with
the other two boys, S demonstrated the lowest performance in the progression of the skill elements and communi-
cation proficiency in ECI assessments, and in the same way, he obtained the lowest percentiles in the PT-CDI parts,
specifically in vocabulary production (where he produced 33 words out of 639, corresponding to the 5th percentile);
in sentence length (where he obtained raw and per-centile scores of zero); and in sentence complexity (where he
obtained raw and percentile scores of zero). It’s important to note that ECI is a direct observational measure, and
PT-CDI: WS is a parental report, which involves different assessment features. Nevertheless, both are relevant in-
struments to evaluate the expressive communication at these ages (Ferreira & Cruz-Santos, 2021), and an effective
assessment of children’s communication development requires a combination of information from several sources
(Bennetts et al., 2016; Crais, 2011; Federico et al., 2021; Hadley et al., 2016; Hegde & Pomaville, 2017).
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Consistent with theory and prior reports related to the ECI, L and G follow the typical progression of
language acquisition, with acquisition of earlier prelinguistic skills preceding growth in spoken language.
They show a sequential trajectory of acquisition to a peak level, followed by a decline in earlier skills to
acquire new, emerging skills (i.e., from gestures and vocalizations to single words, and from single words
to multiple words) (Greenwood et al., 2010; Greenwood et al., 2013). However, S shows a very different
progression. At 17 months, S produced vocalizations with no consonant sounds. At 24 months, S did not
produce any words, still produced many vocalizations in vowel-vowel combinations, and always produced
the same kinds of gestures. At 30 months, S produced few words, and he still did not produce any word
combinations. S produced mainly vowel-consonant vocalizations, and gestures, although with no variety.
Here it is possible to identify many red-flag indicators in communication development that may indicate a
communication delay or a risk for communication disorders (Crais, 2011; Paul & Roth, 2011; Prelock &
Hutchins, 2018; Walker, 2012).

Given the importance of communication in early childhood, it is expected that the rates of communication
skills and total communication will differ, when obtained by a measure to distinguish the performance of
children with typical development from those with identified delays (Luze et al., 2001). The significant differ-
ences in the ECI trajectories of L and G, who are typically developing children, from S, who is lower-perform-
ing in expressive communication, can effectively help to identify S as a child at risk for communication delays
or disorders. Indeed, at 28 months of age, S was identified in a comprehensive assessment, as a child with
communication delays, and for that reason he was referred for speech and language therapy services.

This paper shows that for these three Portuguese children, ECI is sensitive to changes in key skill elements,
and is also sensitive to individual differences in their communication in terms of trajectories and growth rates.
ECI also apparently distinguishes between children with and without identified developmental delays.

It is important to reiterate that it is not possible to guarantee that differences found in the performance of
the three boys cannot be related to factors of their intrinsic development and interaction contexts (which are
distinct), taking these factors into account in studies with this type of methodological design.

One of the factors that can affect language development is socioeconomic status. Lower socioeconomic
status places children at risk for later emergence of language (Hammer et al., 2017). However, while the
mechanisms to define the socioeconomic status are unclear (Gain, 2014), the literature suggests that factors
related to socioeconomic status, such as maternal education, dramatically affect children’s very early language
competencies (Fernald et al., 2013). Here, the evidence clearly shows that children with more highly educated
mothers would show accelerated language trajectories compared to children with less educated mothers (Jus-
tice et al., 2020). Since L’s mother is more highly educated than the other children’s mothers, it could have
influenced the higher results shown by L in this study.

Several studies have shown that parents’ responsiveness to infants’ communicative behaviors plays an im-
portant role in early communication acquisition (Bruce et al., 2022; Tamis-LeMonda et al., 2014). In this way,
the different capacities for interaction and the responsiveness of caregivers with their children may yield dif-
ferent results in their children’s communication performance.

Different assessment settings and contexts can yield different results (Bennetts et al., 2016; Levickis et al.,
2022). The home is usually considered the ideal place for direct observation when the objective is to stimulate
natural behaviors and interactions (Gardner, 2000, as cited in Levickis et al., 2022). Thus, the place where the
sessions occurred may have led L and G to communicate more, since they were assessed in their homes, and S
was assessed in his nursery school.

Intelligibility may depend on different aspects, for example, familiarity of listeners, word or discourse
level, amount of background noise, knowledge about the communication topic, and extra-linguistic cues.
Therefore, intelligibility of words or multiple-word utterances must be interpreted with caution at these ages
(Hustad et al. 2020, 2021; McLeod, 2020).

Despite the attempt to select children with similar sociodemographic characteristics, and to standardize the
process as much as possible, these variables could have exerted some kind of influence in this particular study.
However, these are variables that are difficult to analyze and measure in this type of work and about which
concrete conclusions cannot be drawn, except in experimental studies with larger samples, with this specific
objective (Levickis et al., 2022).

Regardless of these factors, the findings of this study provide an initial demonstration of the ECI in screen-
ing the individual progress of young Portuguese children learning to communicate, and to identify those chil-
dren who are falling below benchmarks, as compared with other children of the same age.

Limitations and Implications for Future Research
While the data obtained provided a promising initial demonstration of the ECI’s applicability to the Portugue-

se children, the amount of data remains very limited. Future research and development of the ECI for very
young children in the Portuguese context is needed.
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This paper has addressed some steps of the adaptation of the ECI for the Portuguese context. However, it is
necessary to demonstrate more specifically all of the adaptations made; for example, adaptations of the scoring
definitions based on nuances of the Portuguese language. For those who want to take even further advantage
of the ECI features, its scoring can be adapted by registering all the concrete gestures, vocalizations, words,
and multiple-word utterances that the children produce. In this way, it is possible, for example, to determine
the number of different words uttered and the average length of these utterances. It is also possible to compile
word and multi-word lists in order to assess the type of words produced and the progress in combining words
into phrases (Kaiser, 2014). Therefore, it would be very interesting to carry out studies in Portugal using the
ECI for this purpose.

The development of a nationally representative, normative sample is essential, as stated by Carter et al.
(2005), this is missing from full adaptation of the ECI for the Portuguese context. In addition to this, addition-
al research would be useful in identifying predictive relationships and determining benchmarks between the
ECI key skill elements in the Portuguese context.

Since there are currently no national prevalence studies of communication and language disorders in Por-
tugal for children up to 3 years old, the adaptation of an instrument such as ECI could be useful to monitor the
development of children in early ages, and might give place to the development of high-scale epidemiological
studies. This adaptation will allow also to develop experimental studies to assess the influence of potential
significant variables in the ECI results, such as different sociodemographic characteristics of the children,
different assessment settings, different characteristics of caregivers, etc.

Future research should explore the sensitivity of the ECI to early intervention service results for children in
Portugal receiving such services. Future works should analyze the clinical and educational utility of ECI in
decision making by Portuguese professionals, to demonstrate the effects that ECI can have in these children’s
futures. This is because the design and purpose of ECI is to meet the need for early education professionals to
have a quick, repeatable, reliable, and valid instrument of children’s progress in developing expressive com-
munication. This may help early education professionals to rapidly identify those children who are falling be-
low benchmarks, and use the resulting information to initiate an intervention and to make appropriate interven-
tion decisions for children over time (Walker et al., 2008).

The ultimate goal of any of these studies would be to make measures such as ECI more feasible and acces-
sible to professionals, giving them greater awareness of the differences their interventions make in children’s
lives.
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