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Abstract:

The need for effective, globally validated tools to assess and monitor communication in
early childhood has led different populations to explore and adapt tools that have already
been validated in other countries and languages. A promising tool to support the
assessment and monitoring of early communication is the Early Communication
Indicator (ECI), developed in the USA. The ECI has recently been adapted for the
Portuguese population, and the aim of this paper is to describe its characteristics and
report the results obtained with Portuguese children aged between 6 and 42 months,
presenting evidence for its use in assessing and monitoring communication in
Portuguese children at an early age. This evidence shows the sensitivity of the ECI-
Portugal in capturing the changes that occur throughout the communicative
development of Portuguese children in the early years, and in identifying differences
between children with and without communication disorders. Further research is needed
to advance the development of the ECI in the Portuguese context. Consequently, a
discussion of the research and practical steps needed to move this project forward is
presented.
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1. Introduction

The growing evidence on the importance of early childhood development has led to a
progressive attention of the experiences of children from birth to 8 years of age.
Increasingly, concerted and coordinated action is essential to ensure that all children have
the necessary conditions to reach their full developmental potential. A crucial component
of this infrastructure is the ability to assess and monitor children's skills. Only through
assessment and monitoring is it possible to discern patterns of success and inequity,
which will enable capacity building for developmental science at the global level (Raikes
et al., 2014, 2017).

One of the child's competencies that is particularly important to assess and
monitor from an early age is communication. The development of communicative
competence is progressive and gradual, evolving in comprehension and expression.
Mastery of expressive communication will allow the child to express their needs and
desires and to interact appropriately in their environment (Levey, 2024; Owens, 2016).

Thus, when communication problems arise at an early age, it can have a
significantly negative impact on the child's behavioural, socio-emotional, and cognitive
development (Levey, 2024, Owens & Farinella, 2023; Paul & Roth, 2011; Prelock &
Hutchins, 2018; Reed, 2018; Whitehouse et al., 2011). For example, children identified
with language delays at two years of age may later, in adolescence and youth, show
difficulties in tasks related to language, reading, and writing (Rescorla, 2002, 2005, 2009).
These children may thus face challenges throughout their academic development up to
adulthood (Roos & Weismer, 2008). The challenge remains in the early identification of
emerging problems and in the development of adequate early intervention programmes
to improve children's communication performance.

In the complex process of communication development, it is possible to identify a
continuum between prelinguistic skills and linguistic skills (Greenwood, et al., 2013). The
progressive development of expressive communication initially involves the acquisition
of prelinguistic skills (e.g., gaze, gestures, vocalizations), which subsequently evolved
into the acquisition of linguistic skills (e.g., words, word combinations, sentences) (Brady
et al., 2004). It means that before a child expresses his/her first words, much has
happened.

In the first months of age, the child already responds to the language of others,
produces sounds, uses eye gaze and vocalizes (Levey, 2024; Owens, 2016). Between 8 and
10 months, a child should start showing communicative intent through the production
of intentional gestures (Clark & Kelly, 2022; Crais et al., 2004). At this stage, the child
produces gestures alongside vocalizations, though they are not always coordinated. As
the child approaches the first birthday, he/she starts to produce the first words to
complement or substitute gestures. By the age of 24 months, a child is expected to show
an expressive vocabulary of around 50 words and should begin to produce the first word
combinations (Clark & Kelly, 2022; Frank et al., 2021; Levey, 2024; Owens, 2016; Sheldrick
et al., 2019). Between 24 and 36 months, children develop the ability to form more
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complete and complex sentences. By age 3, their speech becomes clearer, their vocabulary
expands significantly, and they also start to adapt their language to different situations
and contexts (Levey, 2024; Owens, 2016).

The knowledge of these milestones provides significant information about typical
communication and language acquisition that can help professionals and the children's
tamilies support their development (Prelock & Hutchins, 2018). And, despite the range
of what can be considered "typical" is vast, it is important to pay attention to deviations
or delays manifested by the child.

In these cases, it is important to assess and monitor the child’s communication with
valid and effective instruments to ensure that all children have the necessary conditions
to reach their full developmental potential. In this demand and based on social
interactionist theories of language development, structured or semi-structured
naturalistic observations of caregiver-child communication within a play-based,
supportive environment aim to capture the dynamic nature of language in a more
realistic way (King et al., 2021).

One promising naturalistic instrument to support early language assessment and
monitoring is the Early Communication Indicator (ECI) (Greenwood et al., 2010, 2013;
Luze et al., 2001). While not designed to be used as a standalone assessing tool, the ECI
has been successfully employed to identify children at risk for language delays and to
support diagnostic decisions across children from diverse special needs conditions and
racial, ethnic, and linguistic backgrounds (Bavin et al., 2020; Buzhardt et al., 2019, 2022;
Greenwood et al., 2010; King et al., 2021).

The ECI has recently been translated, adapted and validated in Portugal (Ferreira,
2022; Ferreira, Cruz-Santos et al., 2023), and with this work, we want to describe its
characteristics, report some of its results in the Portuguese population and present some
evidence of its validity for assessing and monitoring the communication of Portuguese
children at an early age.

2. Material and Methods

2.1 Measure

The Early Communication Indicator (ECI) was developed in USA and was created to
meet the need for monitoring the development of expressive language in children
between the ages of 6 and 42 months. The ECI measures the rate of growth in four
foundational communication skills that represent the prelinguistic and linguistic
sequence of language: gestures, vocalizations, and single and multiple-word utterances
(Greenwood et al., 2010; Luze et al., 2001).

The ECI is a 6 minute, play-based assessment usually conducted in the child’s
home, childcare centre, or another setting like a pediatric clinic. A practitioner observes
the child interacting with a familiar adult partner (e.g. parents) using a specific set of toys
(the Fisher-Price® House or Farm, see Figure 1 below). It is recommended that the two
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sets of toys are alternated between sessions to maintain the child's interest in the toys
over time (Walker & Carta, 2010).

Frequency counts of the child’s production of the key skills are coded by a trained
observer, and it can be done during the interaction, or then through a video recording of
the session. The frequency of the occurrence of the four key skill elements must be
registered on a score sheet designed for this purpose or can be directly inserted in an app.
Gestures are registered when the child uses any movement to communicate with the play
partner (e.g., showing, offering a toy, refusing or reaching for a toy, pointing, shrugging
the shoulders). Vocalizations are registered when the child makes non-word or
unintelligible sounds to the play partner (e.g., laughing, making animal sounds, babbling,
cooing, sounds like 'mm' or 'huh’', or other unintelligible sounds). Single words are
registered when the child produces a clear utterance used by the child alone that is easily
understood by the observer (e.g., naming objects/persons/animals, etc., repeating words,
producing words in sign language). Multiple-word utterances are registered when the
child produces intelligible phrases of two or more spoken or signed words that fit
together meaningfully, whether grammatically correct or not, and are recognized by the
observer. After all the communication skills are registered, their frequency should be
summed, with each element weighted (e.g., gestures and vocalizations counted as one,
single words as two, and multiple words as three). This total is then divided by the
number of minutes of observation (usually 6 minutes) to calculate a weighted
communication rate for the child's expressive communication, known as Total
Communication. This measure will help us assess the child's expressive, communicative
abilities. When the occurrences are directly entered into the web application (https://igdi-
ds.ku.edu), it produces progress monitoring graphs that display the child’s score in
comparison to the benchmark for his/her age. As more assessments are completed over
time, the application calculates and charts the child's growth pattern, illustrating his/her
progress (Walker & Carta, 2010).

In some specific cases, the administration of ECI should follow adaptations,
namely in the case of children with physical limitations or in the case of bilingual
children. For children with physical limitations, the adult should bring the toys as close
as possible to the child. For example, in the case of children who speak two languages,
the adult interacting with the child and the evaluator should also speak or at least
understand both languages (Walker & Buzhardt, 2010).
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Figure 1: Toys that are used in the ECI assessment

For certification in the administration and coding of ECI, professionals must
complete a specific training, provided by the Juniper Gardens Children's Project team
(Buzhardt & Walker, 2010). This training lasts approximately one day, and is divided into
two parts. The first part is directed towards the presentation of the ECI, and its objectives,
addressing the main guidelines for its administration, and functionalities of the
IGDIs/ECI website. The second part of the training involves viewing and coding two ECI
administration videos. The results of the professionals in training are then compared to
the results of the training team, and must obtain at least 85% agreement. When the
percentage of agreement achieved is not as desired, the training team provides feedback
on disagreements. The professionals must repeat the coding of the videos until they
obtain 85% agreement (Buzhardt & Walker, 2010). The trainings can be conducted in
person or online. All the resources needed for certification are available on the IGDIs/ECI
website.

This certification plays a very important role in the use of the ECI, because
incorrectly performed coding may result in a misinterpretation of the child's
communicative performance. Poor coding can cause the child to be misidentified as being
above or below what is expected, leading to ineffective assessment and monitoring that
does not benefit the intervention with the child.

For the adaptation of the ECI for Portugal, we followed the International Test
Commission's (ITC, 2017) guidelines for translating and adapting instruments, the
procedures outlined by Carter (2005) for developing cross-cultural speech and language
assessment tools for children, and the steps suggested by Almeida and Freire (2017) for
instrument validation. The following steps have been completed: a) obtaining
authorization for the translation and adaptation of the ECI from the original authors; b)
receiving training and certification on the ECI from the Juniper Gardens Children's
Project team; c) translating all ECI-related materials into European Portuguese by experts
in special education and early childhood education; d) applying the 'thinking aloud'
method to review instructions, response formats, setup, materials, duration, etc.; e)
conducting a pilot study; f) assessing reliability (with intraclass correlation coefficients
between .964 and .998 for interobserver agreement) and validity (differences were
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observed between age groups and between children with and without communication
disorders) (Ferreira, Sapage, et al., 2023).

3. Results, Discussion and Conclusion

3.1 Studies conducted with ECI in Portugal
In Portugal, some studies have been conducted with the ECI, providing preliminary
evidence of its accuracy and validity for the Portuguese population.

Antunes and Cruz-Santos (2017) conducted an exploratory study (which served as
a pilot study) in the northern region of Portugal. The study included a sample of 40
children, aged between 6 and 41 months, of both sexes, with and without developmental
disabilities. Each child was assessed with the preadapted ECI at three different times,
resulting in a total of 120 assessments. Reliability was assessed by interobserver
agreement, with percentages of agreement ranging from 81.8% to 88.1% for all
communicative elements assessed by the ECI (gestures, vocalizations, isolated words,
sentences, and total communication). Validity was analyzed through inferential studies,
which showed significant differences for all communicative elements in relation to age,
but not in relation to gender. This study found that between the ages of 6 and 12 months,
the children's communication consisted of producing gestures and vocalizations. At 12
months, the children began to produce words and continued to produce gestures and
vocalizations. At 18 months of age, the children began to introduce their first sentences
into their conversations in accordance with the words, gestures, and vocalizations. Over
time, there was a decrease in the use of gestures and vocalizations and a gradual increase
in the number of words and sentences. There was also an increase in the children's
communicative competence over time, reflected in an increase in total communication.
All the results obtained in these studies were consistent with the results of the ECI
validation studies in the USA (Greenwood et al., 2006, 2010, 2013) and were also in line
with the literature (Frank et al., 2021; Levey, 2024; Clark & Kelly, 2022; Owens, 2016;
Prelock & Hutchins, 2018).

Ferreira et al. (2021) conducted a longitudinal case study in which the ECI was
administered to a typically developing male child at 14, 17, 24, 30, and 36 months. The
results showed that up to 17 months there was a predominance of vocalizations and
gestures with the appearance of the first words. From 24 months, there was a
predominance of words and later sentences. The total communication achieved by the
child reflected an increasing mastery of expressive communication skills as the age group
increased. All the results were again in line with the theory of communicative
development (Frank et al., 2021; Levey, 2024; Clark & Kelly, 2022; Owens, 2016; Prelock
& Hutchins, 2018). The aspects analyzed and discussed in this study showed that the ECI
is sensitive to the changes and progression of communicative elements (gestures,
vocalizations, words and phrases) and the overall communicative development of a
Portuguese child over time.
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Ferreira, Cruz-Santos et al. (2023) conducted a study in which the ECI was used in
a one-year longitudinal study of three children with differences in communicative
performance (two children with communicative performance considered typical and
another child at risk for communication disorders). These children were assessed with
the ECI at 17, 24, and 30 months of age and showed clear differences both in total
communication and in the four communicative elements analyzed (gestures,
vocalizations, isolated words, and word combinations). In the results obtained through
the use of the ECI, typically developing children increased their production of isolated
words and word combinations over time and also appeared to increase their proficiency
in total communication over time. The child at risk for communication disorders did not
make significant progress in the communicative elements over time, and therefore, his
overall communicative performance was always lower than that of the other children.
These results were in line with their developmental history and communicative
performance, as well as with their scores on other assessment instruments (e.g., PT-CDI:
WS - long forms inventories). According to the literature, given the importance of
communication in early childhood, it is expected that the results of the communicative
and total communication elements will be different when obtained with an instrument
that distinguishes the performance of typically developing children from those with
identified delays (Luze et al., 2001). The differences found in the results of the ECI in the
communicative trajectories of the two typically developing children and the child at risk
of communication disorders are evidence of how the ECI can support the early
identification of Portuguese children at risk of communication delays or disorders.

Ferreira et al. (2024) conducted a study of 480 children from all regions of Portugal,
aged 6 to 42 months, of whom 40 were identified as having communication disorders.
The results of this analysis showed that the communication score on the ECI evolved with
increasing age in both typically developing children and children with communication
disorders. However, children with communication disorders always had lower total
communication scores than typically developing children. Some of the most obvious
differences between the two groups are seen especially in vocalizations, which children
with communication disorders initially produce less of, but then produce more of and for
longer than typically developing children; in words, which appear around 5 months later
in children with communication disorders; and in sentences, which appear around 8
months later in children with communication disorders. These results are also found in
other studies where the ECI was used as an assessment tool (Buzhardt et al., 2022;
Greenwood et al., 2006, 2010, 2013). These results are also in line with the literature, which
identifies as characteristics of children at risk of developing communication disorders
few vocalizations in the first few months, absence or very few words at 20 months;
absence or very few word combinations at 24 months; their speech intelligibility is always
lower than that of typically developing children, and their oral productions are therefore
classified as vocalizations (Crais, 2011; Morgan & Wren, 2018; Owens & Farinella, 2023;
Paul & Roth, 2011; Prelock & Hutchins, 2018; Reed, 2018).

European Journal of Education Studies - Volume 11 | Issue 12 | 2024 7


about:blank
about:blank
about:blank
about:blank
about:blank

Sandra Ferreira, Anabela Cruz-Santos, Leandro Almeida
EARLY COMMUNICATION INDICATOR-PORTUGAL: EVIDENCE FOR ITS
USE IN ASSESSING AND MONITORING COMMUNICATION IN YOUNG CHILDREN

Overall, the results obtained in the various studies have made it possible to
increase knowledge about the communicative development of Portuguese children in the
early years and have shown that the ECI-Portugal is sensitive to the changes and
progression of communicative development over time and is able to support the
identification of differences between children with typical development and children
who do not follow a typical pattern in terms of communicative development. All these
results suggest its usefulness for identifying Portuguese children at risk of developing
communication disorders. The ECI-Portugal could, therefore, in conjunction with other
instruments, become a relevant tool for assessing, diagnosing and monitoring
communication problems in Portuguese children at an early age.

4. Recommendations

One of the main objectives of the ECI is to monitor the results of interventions over time
to see if they have the expected results or if changes need to be made (Walker & Carta,
2010). In this sense, there is an urgent need for future studies to demonstrate the
sensitivity of the ECI-Portugal for this purpose in the Portuguese population. Studies in
this area should analyze the clinical and educational usefulness of the ECI-Portugal in
decision-making regarding communication and language interventions for children at an
early age.

The current trend of globalization and increasing multiculturalism within
populations has increased the need for instruments that can assess skills at an early age
and that are valid on a global scale in order to make them suitable for all children in all
countries, and various efforts are being made in this direction (Raikes et al., 2014, 2017).
The ECI, with data from different populations and combined with the potential of the
website, represents a fully compatible, appropriate structure with all the necessary
criteria for cross-cultural adaptation, allowing a valid and effective assessment at an
international level for children at an early age. Since research on early communicative
development is often based on empirical data with exclusively monolingual English-
speaking children (Frank et al.,, 2021), the main recommendation of this work is to
validate the ECI for languages, countries, and populations other than English and
English-speaking countries.
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