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RESEARCH ARTICLE                                            

Developing a screening instrument for underlying core domains of 
communicative competence in children with communication support needs
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aStichting Milo, Intervention Center for Augmentative and Alternative Communicatio, Schijndel, The Netherlands; bDepartment of 
Pedagogical Sciences, Radboud University, Nijmegen, The Netherlands; cCito, Arnhem, The Netherlands; dBehavioural Science Institute, 
Radboud University, Nijmegen, The Netherlands 

ABSTRACT 
A socio-neurocognitive approach to augmentative and alternative communication (AAC) shows several 
underlying domains of communicative competence: Attention, perception, cognition, memory, orienta
tion, socio-emotional development, motor skills, and language. To determine developmental markers 
of these underlying core domains of communicative competence in children with communication sup
port needs, we developed a new screening instrument. The present article consists of three consecu
tive studies. In study 1, we constructed the first version of the screening instrument based on a 
sample of both children without disabilities and children with Down syndrome. In study 2, we con
firmed the reliability (i.e., internal consistency) of the screening instrument in a new group of young 
children with typical development and established concurrent validity with the Early Language Scale. 
In study 3, we established concurrent validity with the Communication Matrix in a clinical sample of 
children with communication support needs. The screening instrument can be used in clinical practice 
as part of AAC assessment to provide comprehensive insights into strengths and weaknesses in the 
underlying core domains of communicative competence of children with communication support 
needs.

ARTICLE HISTORY 
Received 17 July 2023 
Revised 8 May 2024 
Accepted 8 June 2024 

KEYWORDS 
Communicative compe
tence; communication 
support needs; screening 
instrument; language; 
underlying domains   

Individuals with communication support needs would benefit 
more from interventions tailored to strengths and weaknesses 
in critical zones of their overall development (Neil & Jones, 
2016). Individuals with communication support needs, often 
referred to as complex communication needs, are people who 
cannot rely on speech alone to be heard and understood, and 
to understand their communication partners. Therefore, they 
cannot use speech as their primary means of expression and 
are in need of access to augmentative and alternative commu
nication (AAC). To realize the full benefit of AAC interventions, 
a detailed client-, social- and context-related assessment is 
required to achieve an appropriate overview of developmental 
challenges and opportunities leading to suitable recommenda
tions for and decisions on communication and language strat
egies in AAC (Beukelman & Light, 2020; Van Balkom et al., 
2017). Clinical decision making in AAC should be based on a 
theoretically and clinically driven model that helps integrate 
information about a myriad of underlying and contributing fac
tors that may affect communicative competence (Rowland 
et al., 2012). This enables verification (replicability) and valid
ation of the reasoning and decision-making processes, its reli
ability and appropriateness. However, the lack of this type of 
instruments and theoretical insights make that most practi
tioners base their decisions on clinical judgment from 

experience (Schlosser & Raghavendra, 2004), which still is the 
case in AAC clinical practice. A related difficulty is the limited 
practical guidelines for communication and language assess
ment and decision making (Dietz et al., 2012) besides the ear
lier mentioned lack of comprehensive assessment techniques 
(Andzik et al., 2019) mainly related to the complex interwoven
ness of physical, intellectual, and sensory impairments of chil
dren with communication support needs which confounds 
standardized testing. The present article presents such a theor
etically and clinically driven model and contains of three con
secutive studies describing the development of a screening 
instrument for underlying developmental domains of communi
cative competence in children with communication support 
needs.

Communicative competence enables a person to express 
needs and wants, to learn and to socialize with others in or 
out of language (McLeod & Threats, 2008). Compromised 
development of communicative competence leads to devel
opmental language disorders and impediments in develop
ment, learning and participation (Raghavendra et al., 2012). 
Communicative competence was first defined by Hymes 
(1972) as the capacity and conventional knowledge to inte
grate and apply language planning, processing, understand
ing and functional use in an intentional way to other 
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participants in communication. Communicative competence 
is seen as the result of a reciprocal process of mutual under
standing of exchanged information between a sender and 
receiver in which the responses from the receiver attune 
with the intentions of the sender (Clark, 1996; Van 
Langendonck et al., 2018). To understand each other, com
munication partners need to synchronize their intentional 
behavior’s, linguistic and nonlinguistic acts. This requires 
(shared) attention and willingness to accept and respect 
each other’s roles and contributions (Clark, 1996; Tomasello, 
2008).

Light (1989) defined communicative competence related 
to AAC as “a relative and dynamic, interpersonal construct 
based on functionality of communication, adequacy of com
munication, and sufficiency of knowledge, judgment and skill 
in four interrelated domains: linguistic competence, oper
ational competence, social competence, and strategic com
petence” (p. 137). Defining communicative competence 
provides a useful framework for describing how people who 
use AAC communicate (Light & McNaughton, 2014), espe
cially for goal setting in AAC interventions directed toward 
the different communicative competences. The model on 
communicative competence of Light is most often used as a 
descriptive framework of skills pertaining to current commu
nication skills and AAC use. Clinicians in AAC often face 
challenging questions during clinical decision making in 
determining the best matching AAC solutions for the individ
ual child with communication support needs, such as: Where 
does the individual need for communication support and 
AAC stems from? How can AAC be used to steer and support 
broader development and learning? As Loncke (2022) men
tions, the provision of best matching AAC solutions acceler
ates development and unlocks cognitive potential. Therefore, 
insight is needed in what drives communicative competence 
and underlies communication support needs.

Whether an individual will gain and grow in these compe
tencies is, according to Light and McNaughton (2014) impacted 
by personal factors such as motivation, attitude, confidence, 
and resilience. Next to these personal factors, underlying com
municative competence is an ensemble of perceptual, neuro
cognitive and behavioral regulation processes (Bishop, 2014; 
Tomasello, 2008). These processes are effectuated by a neural 
network infrastructure for communication and language. 
Understanding these underlying processes provides insight in 
the overall developmental and learning potentials of the child 
and the role of the environment (Simeonsson & Rosenthal, 
2001). It is a clinical challenge to unravel the entanglement of 
these mutually reinforcing processes and factors that impact 
the development of communicative competence. Therefore, 
Van Balkom et al. (2017) operationalized the principle that com
municative competence is a multi-dimensional construct, 
enriching and adding extra “layers” underneath the more 
behavioral and practical level of Light’s framework of communi
cative competence.

In the present study we follow this socio-neurocognitive 
perspective on communicative competence as a reasoning 
and explanatory model to assessment and clinical decision 
making in AAC as proposed by Van Balkom et al. (2017). 

In this perspective, communicative competence and lan
guage development are the outcome of a complex network 
of the following socio-neurocognitive developmental 
domains: Attention, perception, memory, cognition, orienta
tion, social-emotional development, and motor skills. Recent 
brain studies namely show that communicative competence 
emerges from a complex neural network of nonlinear inter
dependencies between underlying processes (e.g., Friederici, 
2011; Hagoort, 2017; MacDonald, 2017; Willems & Varley, 
2010). According to these and other authors, knowledge 
about the development of a neural network for communica
tion and language in the brain provides insight in the overall 
learning and development capacities of the child in the con
text of personal and environmental factors, in relation to 
communicative competence.

Communicative competence seen from this socio-neuro
cognitive perspective is related to sequential information 
processing, described in more detail in relation to AAC 
assessment and intervention by Van Balkom et al. (2017): 
the route from input, storage, processing, to output. The 
following components constitute an integrated model of 
developmental core domains underlying communicative 
competence: (1) Input relates to attention regulation, arousal 
and perception; (2) Storage refers to memory functions; (3) 
Processing includes socio-emotional regulation, cognitive 
functions, and orientation; (4) Output comprises praxis, 
mobility, motor movements/coordination and the motor 
plans for expressive modes, and the integral influence of all 
core domains on language functions (vocabulary, meaning 
attribution, language comprehension, language production).

These developmental core domains do not merely work 
in sequence, but they form a robust neural network in which 
the interconnectedness allows for interchangeable and sub
stitutable compensation and restructuring within and 
between all the underlying processes involved (Van Balkom 
et al., 2017). Any disruption in one of the domains leads to 
malfunctioning of all the others, as described in experimental 
and clinical case-studies (e.g., Mahone et al., 2008; Rauch 
et al., 2012). More specifically, strong, or healthy processes 
(i.e., neural connections) may become exploited to compen
sate for the impaired ones, referred to as neuroplasticity 
(Hengst et al., 2019; Pasquini et al., 2022, van Balkom, 2022). 
Where children with communication support needs experi
ence impairments in numerous developmental core domains 
and processes, the cause of their communication problems 
and weakened levels of communicative competence is not 
easily determined. The socio-neurocognitive model for com
municative competence provides a conceptual framework to 
describe, analyze, and explain the various underlying and 
interrelated processes within and across the separate core 
domains. As such, the socio-neurocognitive perspective on 
communicative competence underlying the present study is 
not in contrast, but should be seen as complementary in dis
cussing and assessing communicative competence in chil
dren with communication support needs.

AAC solutions should not only be targeted and chosen on 
the output level (i.e., AAC as a means for conveying a mes
sage and to make up for speech impairments), as is still 
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often done. AAC solutions should “function as an extended 
enforcement of natural adaptation and compensatory strat
egies in cases of impaired communication” (Van Balkom 
et al., 2017, p. 426). In other words, in clinical decision mak
ing, choices for unaided AAC (i.e., body signals, manual sign 
systems), aided AAC (technology, i.e., computerized speech 
generating devices), or combinations of both as well as the 
selection of intervention strategies should be based on com
prehensive assessment results founded in a socio-neurocog
nitive perspective. The model has been used to steer AAC 
decision making and intervention planning in the past two 
decades in the Netherlands and gained considerable prac
tice-based evidence (Stoep et al., 2012; Van Balkom et al., 
2014). It is beyond the scope of the present article to discuss 
all these domains in detail. We refer to Van Balkom et al. 
(2017) for more information on all domains and a case study 
on how to use these domains in clinical decision making in 
AAC. Here, we briefly highlight the domain of memory. In 
the discussion, the developmental domains are linked to a 
range of AAC solutions and strategies. Memory is an impor
tant domain in AAC. For example, in order to navigate 
through pages of a communication device, the person needs 
to remember where messages are stored, when no motor 
memory has been build up yet (Loncke, 2022) as well as 
remembering the internal message that the person wants to 
utter via the aided AAC device while actively searching for 
the words on the device, relating directly to working mem
ory skills.

A thorough assessment of children with communication 
support needs on all these core domains would be highly 
time consuming. Next, assessing these children is challeng
ing, since motor, sensory and/or cognitive characteristics 
may heavily impede traditional, standardized testing 
(Rowland & Fried-Oken, 2010). Parental reports and question
naires have proven to be reliable and valid estimates of com
munication and language development of children with 
communication support needs, and more specifically children 
with Down syndrome (Deckers et al., 2016a; Miller et al., 
1995). The present article describes the development of a 
screening instrument, to be used as parental questionnaire 
or checklist/observation tool, to determine the developmen
tal markers of underlying core domains of communicative 
competence in children with communication support needs 
(see Van Balkom et al., 2017).

The overall research question of this article is: Is the pro
posed screening questionnaire a reliable and valid instru
ment to determine developmental markers of the core 
domains for communicative competence? Three studies were 
conducted to answer this question. Study 1 focuses on the 
construction of the screening instrument in samples of chil
dren with typical development (age 1–4 years old) and chil
dren with Down syndrome (age 1–7 years old). Study 2 
concerns confirmation of reliability measures and the concur
rent validity of the screening instrument on language devel
opment in children with typical development, and study 3 
focused on the concurrent validity of the screening instru
ment on communicative skills (i.e., Communication Matrix) in 

a clinical sample of children with communication support 
needs, all with an intellectual disability.

Study 1: development of the screening instrument

Most of the developmental core domains are studied within 
their own research field, for example, for domains like atten
tion and memory large theoretical grounds exist describing 
and studying the development, functioning and relation to 
brain functions. All domains can be further divided in under
lying constructs. For attention, for example, constructs as 
focused attention, shifted attention, sustained attention, and 
joint attention are often identified. A screening instrument 
for developmental markers in core domains underlying com
municative competence should contain all the important 
underlying constructs of that domain. All constructs should 
be represented in the instrument by at least one item. As a 
starting point for developing the instrument, we used the 
International Classification of Functioning-Child and Youth 
version (ICF-CY), an extensive framework for classifying 
health and health-related issues developed by the World 
Health Organization (WHO, 2007). Regarding domains for 
which the ICF-CY functions proved too superficial, underlying 
constructs described in neurocognitive and developmental 
literature and/or classifications according to developmental 
tests as the Bayley-III were adopted. This was the case for 
cognition where the ICF-CY merely distinguishes “basic cog
nitive functions” versus “higher cognitive functions” and 
for social-emotional development. Table 1 shows the core 
domains, definitions, and underlying constructs that were 
the start of development of the screening instrument.

In addition to children with typical development we 
included children with Down syndrome in study 1. Down 
syndrome is the most common genetic cause of intellectual 
disability (Sherman et al., 2007). Communication problems 
are highly prevalent, due to expressive language difficulties 
and poor speech motor control (Zampini & D’Odorico, 2013), 
and a specific physiological and anatomical profile including 
a smaller than average oral cavity (Miller et al., 1999). Poor 
intelligibility and significantly delayed onset of speech are 
two primary reasons to introduce AAC to children with 
Down syndrome (Brady, 2008). In addition, they experience 
cognitive, sensory and/or motor disabilities (Fidler, 2005), 
that need to be accounted for in AAC interventions. Owing 
to its homogeneous etiology, but heterogeneous patterns of 
functioning, children with Down syndrome are among the 
most valid reference groups for research in individuals with 
intellectual disabilities (Van Duijn et al., 2010), and therefore 
they can be used as a valid reference group for children with 
communication support needs, who experience weakened 
levels of communicative competence (Abbeduto et al., 2007).

Method

Participants
Data from two groups of children were gathered over time, 
from 2014 to 2020. More than 90% of the assessments of 
children with typical development dated from 2017 or later. 
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The assessments of children with Down syndrome took place 
in 2014 and 2015.

In this study, 295 children with typical development were 
included, 48.5% girls, 51.2% boys, and 0.3% missing gender. 
The children were filtered on age, between 1;0 and 3;11 years 
of age. This age range was chosen because communicative 
competence changes rapidly in typical development from 1 
to 4 years, which is the age at which children in the 
Netherlands start school. Exclusion criteria were presence or 
suspicion of developmental delay or disabilities, both cogni
tive, language and/or motor. The mean age was 2;5 year (SD 
¼ 10 months). More details on the age groups are provided 
in Table 2.

In addition, 133 children with Down syndrome took part in 
this study, 39.8% girls and 60.2% boys. The children with 
Down syndrome were between 1;0 and 6;11 years of age. The 
mean age was 3;2 year (SD ¼ 18 months). The children with 
Down syndrome fell within a broader age range than the chil
dren with typical development, as development of underlying 
developmental domains of communicative competence is 

delayed in children with Down syndrome. No exclusion crite
ria were employed. The “typical” type of Down syndrome, tri
somy 21, was present in 91.0% of the children, 4 children had 
mosaicism, 4 children had translocation, 1 child had a 

Table 2. Characteristics of the participants.

Study 1 Study 2 Study 3

TD (n¼ 295) 
n (%)

DS (n¼ 133) 
n (%)

TD (n¼ 232) 
n (%)

CSN (n¼ 85) 
n (%)

Age
12–23 months 84 (28.5) 29 (21.8) 72 (31.0) –
24–35 months 107 (36.3) 37 (27.8) 69 (29.7) 3 (3.5)
36–47 months 104 (35.2) 32 (24.1) 91 (39.2) 4 (4.7)
48–59 months – 13 (9.8) – 17 (20.0)
60–71 months – 14 (10.5) – 17 (20.0)
72–84 months – 8 (6.0) – 16 (18.8)
85–144 months – – – 28 (32.9)
Maternal education
Low 8 (2.7) 8 (6.0) 0 (0) NA
Medium 85 (28.8) 45 (33.8) 34 (14.7) NA
High 201 (68.1) 80 (60.2) 198 (85.3) NA
Missing 1 (0.3) –

Note. TD¼ children with typical development; DS¼Down syndrome; CSN¼
communication support needs; NA¼ not available.

Table 1. Core domains and underlying constructs of communicative competence.

Core domains and definitions (ICF-CY) Underlying constructs

Attention 
Specific mental functions of focusing on an external stimulus or internal experience for the 

required period of time.

Focused attention
Shifted attention
Sustained attention
Joint attention

Perception 
Specific mental functions of recognizing and interpreting sensory stimuli.

Auditory perception
Visual perception
Olfactory perception
Gustatory perception
Tactile perception
Visuospatial perception

Memory 
Specific mental functions of registering and storing information and retrieving it as needed.

Working memory (WM)
Phonological loop
Visuo-spatial sketchpad
Episodic buffer

Long term memory (LTM)
Semantic memory
Episodic memory
Procedural memory

Cognition 
General mental functions, required to understand and constructively integrate the various 

mental functions including all cognitive functions and their development over the life span.

Problem solving skills
Cause-effect  

Object permanence
Pairwise comparison

Ordering relationships
Pattern recognition
Puzzling
Sizes & quantities and numbers & calculation

Concept formulation
Reasoning skills
Cognitive play

Orientation 
General mental functions of knowing and ascertaining one’s relation to object, to self, to others, 

to time and to one’s surroundings and space.

Orientation in space
Orientation in time
Orientation in person

Social-emotional development 
Specific mental functions related to the feeling and affective components of the processes of the 

mind and general mental functions, as they develop over the life span, required to 
understand and constructively integrate the mental functions that lead to the formation of 
the personal and interpersonal skills needed to establish reciprocal social interactions, in 
terms of both meaning and purpose.

Emotional regulation
Social cognition

Self-consciousness
Imitation
Interpersonal attention
Social referencing
False belief understanding

Theory of mind
Social play

Motor skills 
Functions associated with control over and coordination of voluntary movements.

Fine motor skills
Movement and gross motor skills

Balance/stability
Object control
Locomotor
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combination of trisomy 21 and translocation, and for 3 chil
dren the specific type of Down syndrome was unknown.

We used maternal education as a proxy for Social 
Economic Status (SES), which was divided into three groups: 
low (elementary school and vocational secondary school), 
medium (senior secondary vocational education up to pre- 
university education) and high ((applied) university), see 
Table 2. SES was comparable across both groups in the pre
sent study. The percentages pointed to an overrepresenta
tion of mothers from high social economic status. The 
percentage of women, within the age range of 25 to 
55 years, with high educational levels was around 48% in the 
Netherlands in 2020 (Centraal Bureau voor de Statistiek 
[CBS], 2020).

Procedure
All parents signed an informed consent form prior to partici
pating. Parents from children with typical development were 
recruited through convenience sampling (e.g., by social 
media and via day care centers). Parents from children with 
Down syndrome were recruited through a parent organiza
tion. Parents received a printed copy of the extensive ques
tionnaire and were asked to fill this out for their child. 
Ethical approval for all three studies was given by the ethical 
review board of the university.

Materials
An extensive questionnaire was administered to all partici
pants. For this purpose, a comprehensive item pool was cre
ated (Deckers & van Zaalen, 2018). The intent of this item 
pool was to cover all relevant developmental stages impor
tant to early communicative development for children up to 
six years of age. The questionnaire was based on several vali
dated and normed tests and questionnaires such as the 
Bayley-III-NL (Van Baar et al., 2015), the Communication and 
Symbolic Behavior Scales (Wetherby & Prizant, 2002), 
Vineland Screener for the adaptive level of functioning (Van 
Duijn et al., 2009), the Behavior Rating Inventory of Executive 
functions Preschool version (BRIEF; Huizinga & Smidts, 2012), 
the Child Behavior Checklist 11=2 − 5 (CBCL; Achenbach & 
Rescorla, 2000), and the Gross Motor Function Measure 
(Ketelaar, 2002). In addition, items from an early intervention 
program for children with Down Syndrome were also added 
to the item pool (Small Steps, Early Intervention Program; 
Pieterse & Treloar, 2009). The questionnaire sought to be 
exhaustive, rather than concise. Small steps in development 
were described. An expert panel consisting of experts from 
different fields such as (developmental) psychology, physio
therapy and speech and language therapy judged the ques
tionnaire on its completeness and wording in three 
consecutive rounds.

The total item pool related to the underlying develop
mental domains of communicative competence consisted of 
361 content items. An additional 18 items assessed child, 
health and parental characteristics and family background. 
The content items covered the following core domains: 
attention (23 items), perception (57 items), memory (15 
items), cognition (73 items), orientation (23 items), social- 

emotional development (45 items), and motor skills (125 
items). The content-items were written as a dichotomous 
statement and could be answered with either a “yes” or a 
“no” (e.g., “The child can match objects based on shape”). 
Preliminary analyses were run after the questionnaire was 
filled out for 110 typically developed children, in 2018. Items 
of the domain Perception didn’t discriminate, and internal 
consistency was low. Therefore, we added questions for 
Perception to the item pool, based on the (Infant/Toddler) 
Sensory Profile (Dunn, 2013).

Missing data
The data on the first set of Perception items was removed 
from the analysis (110 children with typical development). 
The revised items were only filled out for 185 children with 
typical development. Unfortunately, we were not able to 
recruit more parents of children with Down syndrome after 
the revision of the questionnaire. Therefore, the data of chil
dren with Down syndrome on the Perception items are miss
ing by design as well.

Only 44 responses, which is less than .0005%, were miss
ing because parents did not answer the question (i.e., they 
missed to score a single item). Each missing response 
involved a different child, and almost always different items. 
These incidental missing responses were coded as “no”. We 
assumed that the parents could not answer these questions 
as the child probably did not show the behavior that the 
question stated. In addition, the number of missing 
responses was so low, that the method of handling of miss
ing data would have a neglectable effect.

Analytical approach
The items were scored as 0/1 items, with the 1 score indicat
ing a skill as developed. Around 10% of the items were 
reversed coded, that is, a positive response was scored as 0. 
Items for subscales of each domain were included, using 
both statistical (Classical Test Theory, Allen & Yen, 1997) and 
theoretically based criteria. The key content related criterium 
ensured a coverage of all underlying constructs of a domain. 
In addition, the item with the better measurement properties 
was selected from items stating similar behaviors. On 
closer inspection, some items were reassigned to a different 
domain.

The statistical criteria were based on the average score (p- 
value), the correlation of the item to the score on the 
remaining items (Rir) and the correlation of positive 
responses with age in months (Rage): (a) P-value in typical 
development group at least 0.20, and at most 0.90, (b) P- 
value in down syndrome group at most 0.80, (c) Rir in typical 
development group at least 0.20, (d) Rage in typical develop
ment group at least 0.20, and (e) Rir in down syndrome 
group at least 0.30. In addition, statistical criteria were formu
lated for the total test, using the mean p-values of the items 
and the reliability estimate coefficient alpha (Cronbach, 
1951): (f) Mean p-value in typical development group at least 
0.50, (g) Mean p-value in down syndrome group at most 
0.50, (h) Alpha in typical development group at least 0.80, 
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and (i) Alpha in down syndrome group at least 0.70. Slightly 
different criteria have been used for both groups. If we 
would have used the same statistical criteria in both groups, 
too many items would have dropped out that would fit the 
children with Down syndrome, but not the children with typ
ical development, since most children in the latter group 
already developed this skill. Multiple items were too easy for 
the children with typical development, but are within the 
range for Down syndrome. Since the instrument was 
intended to be developed for children with communication 
support needs, we adapted the criteria for the children with 
Down syndrome.

In an iterative way, following these criteria, items were 
selected accordingly. Given the goal to include at least one 
item per underlying construct, it was impossible to meet all 
criteria at the same time. In total 95 items were included. 
The statements of the items can be found in Supplementary 
Appendix A. All statistical properties can be found in 
Supplementary Appendix B. Of these items, 6 items failed on 
one statistical criterium, and 1 item on two statistical criteria. 
Because of content related criteria (i.e., item belongs to an 
underlying construct (see Table 1) for which no other item 
could be selected) and excellent other statistics, these items 
were still included. For two underlying constructs, no items 
with acceptable statistical properties could be found, 
the only available items were too easy (p-value in down 
syndrome group larger than 0.80). This was the case for the 
episodic buffer for Memory and social referencing for Social- 
Emotional development.

The subscale of cognition items has a mean p-value of 
0.48, missing statistical criterium (f). This selection was not 
altered as no easier items with similar or better other proper
ties were available. The total test statistics are listed in 
Table 3.

Results

The scale selection was evaluated in several ways. The 
internal consistency was checked by classical reliability esti
mates and fitted Item Response Theory (IRT) models on the 
subscales. The construct validity was evaluated by the correl
ational structure of the subscales and the distribution of the 
scores given the age of children.

Reliability
The reliability (Cronbach, 1951) was computed for each sub
scale, both in the group of children with typical develop
ment and in the group of children with Down syndrome. 
The results can be found in Table 3. Alpha exceeded 0.80 in 
the first group for all but one subscale. The reliability esti
mate was 0.79 for the subscale Attention. Alpha exceeded 
0.70 in the latter group for all subscales. No reliability esti
mate could be computed in the group of children with 
Down syndrome for the subscale Perception, for lack of data.

IRT fit statistics
A Rasch model (Rasch, 1960) was fitted to each subscale. The 
data of both groups were analyzed using the dexter library 
in R (Maris et al., 2022). To check the fit of the items, chil
dren were grouped within each population on their ability 
estimate. Within each ability group, a chiquare test was com
puted on the observed and expected p-value. The results 
were aggregated per item. The number of subgroups of suf
ficient size determined the number of degrees of freedom 
for the aggregated chisquare test. This method is called the 
Si-test in Verhelst (1993). It is similar to Yen’s Q1 (1981). The 
results per item are presented in Supplementary Appendix C. 
Out of the 95 items, only 11 items had a p-value less than 
0.001, indicating a misfit to the Rasch model. An inspection 
of the item response curves in both groups indicated that 
the misfit occurred in three ways: differential item function
ing (DIF) between the two groups of children (attention09, 
fine_motor04, memory6, social_emotional08, social_emo
tional10), a lower discrimination between low and high scor
ing children than expected by the Rasch model (cognition02, 
cognition14, social_emotional02, orientation1, gross_mo
tor09), or a higher discrimination between low and high 
scoring children than expected (cognition01). A two-param
eter IRT-model would have fitted the data better. However, 
the number of observations per group was too small to 
obtain stable estimates of a 2 parameter IRT-model.

In line with the limited number of observations, the fit of 
a nonparametric IRT model (Mokken, 1971) was evaluated on 
the data of both subgroups of children. The homogeneity 
index H is computed at three levels in Mokken Scale Analysis 
(MSA): pairwise, at the item level and at test level. All pair
wise Hij-indices were positive, indicating positive correlations 
between all pairs of items. The values of the scalability index 
Hi is presented per item in Supplementary Appendix C. The 
smallest Hi-indices at item level per subscale were all at least 
0.11 (Table 4), indicating positive coherence between each 

Table 4. Mokken scale statistics per core domain.

Core domain Items H Minimum Hi

Attention 11 0.38 0.11
Perception 9 0.43 0.33
Memory 7 0.63 0.54
Cognition 20 0.67 0.47
Orientation 6 0.78 0.76
Social-emotional development 13 0.54 0.40
Fine motor skills 12 0.60 0.43
Gross motor skills 17 0.57 0.24

Table 3. Total test statistics per core domain in study 1.

Typical development Down syndrome

Core domain Items N mean P alpha Rage N mean P alpha

Attention 11 295 0.60 0.79 0.64 133 0.45 0.74
Perception 9 187 0.75 0.81 0.63 0
Memory 7 295 0.62 0.82 0.80 133 0.32 0.72
Cognition 20 295 0.48 0.93 0.87 133 0.19 0.92
Orientation 6 295 0.64 0.81 0.78 133 0.39 0.79
Social-emotional  

development
13 295 0.67 0.85 0.76 133 0.44 0.86

Fine motor skills 12 295 0.59 0.89 0.79 133 0.32 0.86
Gross motor skills 17 295 0.62 0.90 0.80 133 0.32 0.89
Total screening  

instrument
95 187 0.62 0.98 0.88
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item and the remaining items in a subscale. The H-values per 
subscale were 0.40 or larger, indicating medium strong to 
strong scales (Koopman et al., 2022). The only exception is 
the Attention scale, where H equals 0.38. Any Hi value above 
0 indicates positive coherence. Only 3 items had a Hi-value 
lower than 0.30; values lower than 0.4 occurred mainly in the 
attention subscale. This was also the subscale with the low
est test H-value.

Correlations between the subscales
Observed correlations are limited by the reliability of the two 
variables for which the correlation is computed. Latent cor
relation estimates indicate the correlations between the 
underlying constructs, without being limited. Fitting Rasch 
models to each of the core domains enabled an estimation 
of the latent correlations of the subscales. The function 
latent_cor of the R-package dexter (Maris et al., 2022) was 
used to compute the latent correlations in Table 5. The 
latent correlations were computed in both groups separately. 
The latent correlations were in general at least 0.80, indicat
ing strong positive coherence between the core domains. 
The exceptions were the correlations of the subscales 
Attention and Perception with some of the other subscales, 
although these two subscales correlated 0.81 with each other 
in the group of children with typical development. In gen
eral, the latent correlations were larger for children with 
Down syndrome. However, Attention and Gross motor skills 
correlated less with the other subscales in these children 
compared to the group of children with typical 
development.

Distribution of scores by age
In Figure 1, a locally estimated regression of the mean scores 
in both groups are plotted versus age (in months), for each 
subscale. The mean score of the children with Down syn
drome is lower than the mean score of the group of children 
with typical development, at all ages. Around the line of the 
mean score in the latter group, lines are plotted that indicate 
the 25th and 75th percentile in the group of children with 
typical development. The mean scores clearly correlate 
with age for both groups, as all items correlated positively 
with age. The mean scores vary between 0 and attain almost 
the maximum of the subscale in both groups within the age 
limits of the respective groups.

Conclusion

A parental questionnaire was developed by performing an 
item reduction on an extensive questionnaire. The remaining 
questionnaire consists of 95 items, distributed over eight 
core developmental domains. Within the domains, items are 
well distributed to cover theoretical underlying constructs of 
the core domain (see Table 1). The subscales of each domain 
had good measurement properties, as confirmed by 
Cronbach’s alpha, IRT fit statistics, a positive correlational 
structure and a positive relation with age within each group. 
We used both children with typical development and chil
dren with Down syndrome to make sure that items were not 
too easy or too difficult, leaving a questionnaire that seems 
both theoretically and statistically sound to be used for the 
determined goal. The distributions of scores in both groups 
show that the questionnaire is useful for children with typical 
development until the age of 3;6 − 4 years. The children with 
Down syndrome in the current study reached the same lev
els around the age of 6;6 years. The curves for all core 
domains seem to show a delayed development in the chil
dren with Down syndrome relative to patterns of typical 
development. This is in line with studies showing the rather 
delayed than deviant nature of development in children with 
Down syndrome (e.g., Deckers et al., 2019; Poli�sensk�a & 
Kapalkov�a, 2014).

Study 2: reliability and concurrent validity in 
children with typical development

For the development of this novel instrument and the applic
ability for AAC clinical practice, we wanted to study the reli
ability and validity in more detail. Therefore, in study 2 we 
aimed to confirm the reliability (i.e., internal consistency) of 
the screening instrument in a new group of young children 
with typical development. Furthermore, we studied the con
current validity of the screening instrument by including a 
measurement on language development. For children with 
typical development the underlying processes and core 
domains that constitute communicative competence drive 
language acquisition (Friederici, 2017; Simeonsson & 
Rosenthal, 2001; Van Balkom et al., 2017). This also holds for 
children with developmental language disorder (Bishop, 
2014). Early language development follows the established 
neural network for communicative competence (Hagoort, 
2017; Johnson & de Haan, 2011). This is what makes lan
guage a phenomenon of communication. Hagoort (2005) 
argues that language functions are part of a dynamically 
adjusting infrastructural network in the brain that do not res
ide in a specific brain region. All core domains have an inte
gral influence on the development of communicative 
competence and ultimately also on language functions, self- 
care, self-reliance, and autonomy (Van Balkom et al., 2017). 
In study 2 we therefore aimed to determine whether the 
core domains, measured by the screening instrument from 
study 1, correlated with a measurement of language devel
opment in children with typical development (age 1–4 years).

Table 5. Latent correlations between the subscales in children with typical 
development (above diagonal) and Down syndrome (below diagonal) groups.

Core domain 1 2 3 4 5 6 7 8

1. Attention 1 0.81 0.79 0.83 0.80 0.87 0.66 0.66
2. Perception na 1 0.83 0.86 0.85 0.77 0.81 0.75
3. Memory 0.84 na 1 0.96 0.86 0.86 0.89 0.84
4. Cognition 0.88 na 0.98 1 0.95 0.90 0.92 0.85
5. Orientation 0.74 na 0.95 0.95 1 0.84 0.83 0.83
6. Social-emotional dev. 0.85 na 0.97 0.99 0.93 1 0.87 0.90
7. Fine motor skills 0.65 na 0.88 0.90 0.92 0.92 1 0.87
8. Gross motor skills 0.51 na 0.79 0.82 0.83 0.86 0.95 1
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Method

Participants
The parents of 232 children filled out the screening instru
ment and the Early Language Scale. Mean age of the chil
dren was 2;6 years (SD ¼ 11 months) with a normal 

distribution of age in the group (see Table 2). Slightly more 
girls participated in the present study (n¼ 124, 53.4%). SES is 
mostly high in the total sample, showing an overrepresenta
tion of highly educated parents.

Procedure and materials
Parents from children with typical development were 
recruited through convenient sampling (e.g., by social media 
and via day care centers). They received a letter explaining 
the nature of the study and a link to an online questionnaire. 
The online questionnaire consisted of a digital version of the 
screening instrument and the validated Dutch version of the 
Early Language Scale (ELS, Visser-Bochane et al., 2020). The 
ELS measures language development in 26 observable items 
by parents, covering the full range of early language devel
opment of children from 1 to 6 years of age. Statements are 
provided on which parents need to indicate a “yes” or “no” 

Table 6. Total test statistics per core domain in study 2 and 3.

TD (N¼ 232) CSN (N¼ 85)

Core domain mean P alpha Rage mean P alpha

Attention 0.75 0.75 0.72 0.39 0.75
Perception 0.86 0.76 0.52 0.63 0.81
Memory 0.74 0.72 0.76 0.34 0.69
Cognition 0.58 0.95 0.89 0.21 0.92
Orientation 0.73 0.73 0.75 0.45 0.68
Social-emotional development 0.75 0.86 0.83 0.29 0.81
Fine motor skills 0.63 0.90 0.86 0.39 0.91
Gross motor skills 0.61 0.90 0.87 0.39 0.94
Total screening instrument 0.68 0.98 0.90 0.36 0.97
Language (ELS) 0.72 0.96 0.87 0.26 0.93

Figure 1. Mean scores, divided by the subscale maximum, by age for each of the core domains, in the typical development (TD) and Down-syndrome (DS) groups. 
Note. Thin grey lines indicate 25th and 75th percentile in the sample of children with typical development.
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answer. For example, “Does your child understand 3 word 
sentences?” or “Does your child make sentences with 
“because”? All parents signed an informed consent form, 
integrated in the online system, prior to participating.

Analytical approach
As in study 1, the latent correlations were estimated 
between the subscales measuring the core domains, and the 
ELS. The correlations indicate the degree to which the core 
domains correlate with language development.

Results and conclusions

The reliability estimates of the subscales and the latent corre
lations with the ELS can be found in Table 6. The reliabilities 
of the subscales in this second group of children with typical 
development were in general comparable to those in study 
1 (Table 3). For some subscales the reliability was slightly 
lower than in study 1. A slightly smaller and less diverse 
population (variability in age groups and SES) than in study 
1 might explain the somewhat lower value of Cronbach’s 
alpha, next to the relatively small number of items in the 
scales of Memory and Orientation. The latent correlations of 
the subscales with the ELS (Table 7) were all but one at least 
0.89. The only core domain that did not correlate that much 
with Language was Perception.

The reliability (i.e., internal consistency) of the screening 
instrument was found to be reasonable to good in a second sam
ple of children with typical development between 1 and 4 years 
of age. The concurrent validity was established with the Early 
Language Scale, showing high correlations between the sub
scales for the underlying core domains of communicative com
petence and the measurement of language development ELS.

Study 3: concurrent validity of the screening 
instrument in children with communication support 
needs

In study 2 we showed the concurrent validity of the screen
ing instrument in children with typical development. The 
goal of this research project was to develop a screening 
instrument for developmental markers of core domains 
underlying communicative competence in children with 

communication support needs. In study 3 we therefore 
investigated the concurrent validity of the screening instru
ment on communicative skills in a clinical sample of children 
with communication support needs.

Method

Participants
Participants for study 3 were recruited from the Milo AAC 
center in the Netherlands. In the Netherlands, Stichting Milo 
is the only AAC center that works throughout the whole 
country and which is known for working with the socio-neu
rocognitive model. Therefore, not mentioning the name of 
the center would not prevent readers from identifying the 
research to be related to the Milo AAC center. Given no 
information is provided on individual children, participants 
remain anonymous. Study 3 thus is based on a clinical sam
ple of 85 children of at most 12;0 years of age with commu
nication support needs and their parents who received AAC 
assessment and interventions (see Table 2 for information on 
distribution across age groups). All participating children had 
an intellectual disability and did not rely on natural speech. 
The developmental, adaptive age, assessed by the Vineland 
Screener, varied between 6 and 62 months with a mean of 
22 months. Therefore, the mean developmental, adaptive age 
is lower than the chronological age of the children with typ
ical development in study 1 and 2.

About 25% of the children had a genetic syndrome, of 
which Down syndrome, Angelman syndrome, and Rett syn
drome were the most occurring. Ten children were known 
with deletion and/or duplication of specific genes. Five chil
dren were known with cerebral palsy with intellectual disabil
ity, and seven with autism spectrum disorder with 
intellectual disability. In about 25% of the cases unknown 
causes for the intellectual disorders in combination with 
developmental language and speech disorders were 
reported. Of the participants about 1 in 5 had a severe 
motoric disability (wheelchair bound), about 35% had mild 
to severe visual impairments amongst which Cerebral Visual 
Impairment, and about 15% had (mild to severe) auditory 
impairments.

Procedure
The screening instrument from study 1, the Early Language 
Scale (ELS) used in study 2 (Visser-Bochane et al., 2020) and 
the Communication Matrix (Rowland & Fried-Oken, 2010) are 
administered for all clients of the AAC center as part of their 
regular, care-as-usual AAC assessment. Parents of children 
signed an informed consent for using their data for scientific 
research. A decision of parents not to sign had no influence 
on the AAC assessment and interventions they received, 
since the professionals carrying out the assessment and 
interventions were not made aware of this decision.

Children for whom more than eight questions of the 
screening instrument were not answered, were not included 
in the study. This was the case for 5 children for which data 
was retrieved. The remaining missing responses were 

Table 7. Latent correlations with the ELS in study 2 and 3, and observed cor
relation with CM in study 3.

Core domain
Latent RELS 

TD (N¼ 232)
Latent RELS 

CNN (N¼ 85)
Observed RCM 

CNN (N¼ 77)

Attention 0.89 0.70 0.47
Perception 0.69 0.58 0.36
Memory 0.95 0.88 0.64
Cognition 0.98 0.93 0.75
Orientation 0.94 0.93 0.63
Social-emotional development 0.96 0.87 0.71
Fine motor skills 0.93 0.78 0.69
Gross motor skills 0.89 0.60 0.54
Total screening instrument 0.96 0.90 0.74
Language (ELS) 0.82

Note. TD¼ children with typical development; CCN¼ complex communication 
needs. All correlations are significant at p< 0.001 level, except for Rcm 
Perception (p < .01).
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interpreted as a negative answer. That is, the parent prob
ably could not establish whether the child displayed the 
mentioned behavior. Most of the included children (n¼ 64) 
had no missing values, 9 children had one missing value, 5 
children had two missing values and the remaining 7 chil
dren had up to seven missing values. Missings seem to be at 
random, since these were not clustered within one domain, 
nor were there specific items that weren’t answered for mul
tiple children. In addition, three children had a missing value 
on one ELS question each. These were scored as negative 
responses as well. The CM total score was missing for 8 out 
of the 85 children.

Materials
Parents of children with communication support needs 
received the screening instrument from study 1 and the 
Early Language Scale used in study 2 on paper. Furthermore, 
the Communication Matrix was administered in an interview 
between a professional and the parents of the children. The 
professionals (i.e., speech language pathologist, psychologist) 
all had experience in working with children with communica
tion support needs, AAC, and the used instruments. The 
Communication Matrix is a communication skills assessment, 
which accommodates any type of communication behavior 
including AAC. It covers the development of communication 
skills during the earliest stages of communication. The Matrix 
emphasizes the functional use of communication in a social 
world, and therefore takes a socio-pragmatic approach. The 
Communication Matrix maps the reasons people communi
cate and the ways they behave to communicate those rea
sons (Rowland & Fried-Oken, 2010).

Analytical approach
First, the reliabilities and the latent correlations of the sub
scales of the screening instrument and the ELS were calcu
lated as in Study 2. We used the total score on the 
Communication Matrix (CM) as measurement of 

communication skills. As only the total score on the CM was 
known, the observed correlations between the CM, the ELS, 
the subscale, and total score on the screening instrument 
were calculated.

Results and conclusions

The reliabilities of the subscales of the screening instrument 
(Table 6) were in the same order of magnitude in this study 
with children with communication support needs, as in the 
group of children with typical development in study 2, with 
Orientation being the only exception. This shows a good 
overall internal consistency of the questionnaire in use with 
children with communication support needs. The mean p- 
value of all subscales falls well between 0.1 and 0.9, showing 
that the scales as such are not too difficult or easy for the 
children with communication support needs in the present 
study. The mean p shows however that some subscales may 
contain a relatively high number of difficult items (i.e., the 
subscale of cognition with a mean p-value just above .2). 
The latent correlations of the core domains with Language 
(ELS) are somewhat lower for most of the core domains than 
in study 2, especially for the subscales Attention, Perception 
and Gross motor skills, which most likely reflects the hetero
geneous nature and the prevalence of motoric and sensory 
difficulties of the group children with communication sup
port needs in the present study. The other subscales correl
ate high with Language. Based on the subgroup of children 
with a CM score (N¼ 77), the latent correlation of the screen
ing instrument and the ELS and the observed correlation of 
the screening instrument with CM are presented in Table 8. 
All are highly significant (p< 0.01). The correlations are again 
the lowest for the subscales Attention, Perception and Gross 
motor skills. Overall, this study shows that all developmental 
domains have a significant relationship with Language and 
Communication outcomes, both for children with typical 
development (study 1 and 2), children with Down syndrome 

Table 8. AAC strategies connected to underlying domains of communicative competence.

Core domain Examples of AAC strategies, communication modes, AAC devices

Attention Tactile manual signs; signing together; movement, touch; 4-hand signing; reducing or increasing stimuli; tactile 
stimulation; following interest; standing table; visual of auditory cues on AAC device; tactile symbols; movement in 
images/videos, moving symbols

Perception Multimodal forms of AAC; manual signing; tactile signing; sensory input; rythm; exploring objects, symbols (or the 
world) together; using contrasts; heightened auditory input

Memory Referential objects (for person, day, moment, activity; also including smell); repetitions; imitation games; aided AAC; 
rythm; anchored approaches; adaptations in language input; using film and pictures (f.e., Film as Observable 
Communication, FaOC, Legel et al., in review); Visual Scene Displays; scripts; interactive storybook reading

Cognition Matching and puzzling in (of referential objects, day schedule); rythm, music; scripts; offering more time; adaptations 
in input (quality and quantity); imitation and repetitions; exploration; action-reaction (f.e. with switches or eye- 
gaze), cause-and-effect with switches and toys; categorization, building semantic networks based on direct 
experiences (anchored approach)

Orientation (Estafette) Planning; referential objects; picto-agenda; scripts; working on rituals and routines; referential songs; 
visualize what is going to happen; explore environments and put objects on a determined spot; movement and 
motor practices (Floorplay, Sherborne, for body image and orientation in space)

Socio-emotional and adaptation Social scripts; turn taking with switches; imitation games; role play; scripts for recognizing and dealing with own 
emotions; rythm, music; offering closeness; attachment strategies; stimulating initiatives (incl. use of video 
interaction counseling); body contact; offering choices

Motor skills and mobility Direct vs indirect selection; head balance; hand and arm functions; eye and head movements; resilience; moving 
together; 4-hand signing; working on motor patterns and motor memory; dance

Language Adaptations in language input; VSD; self-made films; aided AAC; manual signing; anchored approaches; interactive 
storytelling; core and fringe vocabulary; exploring familiar and unfamiliar objects
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(study 1), and the children with communication support 
needs (study 3).

General discussion

The aim of the present study was to develop a parental 
questionnaire for underlying domains of communicative 
competence in children with communication support needs. 
In study 1, the questionnaire was developed and evaluated 
in a typically developing group. The final version of the 
questionnaire consists of 92 items in total, divided over the 
developmental domains of attention, perception, memory, 
cognition, orientation, social-emotional development, and 
motor skills. These domains underlying to communicative 
competence and language development (Friederici, 2011; 
Hagoort, 2017; Tomasello, 2008; Willems & Varley, 2010). All 
domains in the final questionnaire were found to be unidi
mensional with high internal consistency, and with all under
lying theoretical constructs present, except for social 
referencing and episodic buffer. This shows the comprehen
sive nature of the parental questionnaire and suggests a 
high content validity. The reliability was found to be (reason
ably) high, both in study 1 and 2. Concurrent validity is 
shown in children with typical development with the ELS 
and in children with communication support needs with the 
ELS and the CM. The correlations with these other instru
ments are medium to high, but not too high, which indicates 
that the developed questionnaire measures different con
structs than the ELS and CM. Given the theory-driven 
approach in establishing the item pool for the questionnaire 
(see Table 1), making use of validated instruments, it seems 
reasonable to conclude the developed instrument gives 
insight into the targeted core domains of communicative 
competence. Even more importantly, we showed the rela
tionship between all the developmental domains and lan
guage and communication measures in children with 
communication support needs, informing clinical practice to 
look at AAC assessment in a broader developmental perspec
tive than often done.

Strengths and limitations

The present study is the first study to assess all core domains 
underlying communicative competence and communication 
and language skills (based on the socio-neurocognitive 
model issued by Van Balkom et al., 2017) at the same 
moment in time for children with communication support 
needs. The screening questionnaire is developed for the 
(chronological or developmental) age range until 4 years. 
“Given the particularly high plasticity of development during 
the first 3 years of life, there is an urgent need for scalable, 
… validated instruments to monitor child development in 
this specific developmental period” (Waldman et al., 2021, 
p. 369).

In study 2, we see high correlations between the lan
guage scale and most of the core domains. While this might 
point to issues with measuring clear factors per core domain, 
it is not surprising giving recent insights that language levels 

at age 3 in typical development drive the development of 
executive functions (i.e., cognition, memory, inhibition) 
(Romeo et al., 2022). Conceptually, indicators of expressive 
language often tap into children’s cognitive abilities, by ask
ing them to describe complex constructs or explain and 
make sense of (social, emotional, problem-solving) situations 
(Waldman et al., 2021).

Although our findings suggest favorable evidence for reli
ability and validity, potential users should consider several 
limitations. Our sample of children with communication sup
port needs was obtained by convenience, by using clinically 
gathered data from children receiving AAC assessment and 
intervention. Important to note is that we therefore included 
a subset of the group “communication support needs”, 
mainly those with intellectual disabilities, often in combin
ation with motor and/or sensory disabilities. Given the clin
ical nature of the sample, we do think it represents the 
heterogeneous nature of communication support needs as 
often seen in AAC clinical practice.

Another limitation of the current study is that the theoret
ical constructs of social referencing (domain social-emotional 
development) and the episodic buffer (domain memory) are 
not represented in the final questionnaire after following 
item reduction rules. When using the current questionnaire 
in clinical practice, we suggest adding items for these con
structs, like “the child adjusts its behavior to reactions of a 
familiar adult” for social referencing. Items for the episodic 
buffer may be too difficult for most of the children in the 
present study, given development of the episodic buffer 
(especially) after the age of 4–6 years (for an overview see 
Henry, 2010).

Clinical implications

The screening questionnaire is designed to be a self-report 
measure. The new parental questionnaire can be incorpo
rated into clinical practice efficiently, as the questionnaire 
obtained in the current study is comprehensive, but also 
short, and therefore not highly time-consuming. A parental 
questionnaire provides efficient and quick insights into rela
tive strengths and weaknesses of the individual child (Miller 
et al., 1995). Prior research shows that parental reports in 
children with Down syndrome can be a reliable estimate of 
the child’s development (Deckers et al., 2016a). The simple 
act of interviewing caregivers in measuring their child’s 
development may help the caregivers to become more 
aware of and attentive to their children’s behaviors and mile
stone attainment (Altafim et al., 2020). The new parental 
questionnaire can form a starting point for practitioners on 
which to base care and treatment. The list provides insights 
into strengths and weaknesses of the individual child but is 
not norm-referenced, meaning that scores between children 
cannot be compared. As the group of children with Down 
syndrome is very heterogeneous (e.g., Karmiloff-Smith et al., 
2016), as is true for children with communication support 
needs in general as portrait by the nature of the clinical sam
ple in the present study, information on the individual child 
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is often more insightful than comparing scores between 
children.

Loncke (2022) states that the main focus of AAC assess
ment and evaluation should be the future: how can a person 
be helped with AAC in general, and more specifically what 
kind of AAC intervention has a good chance to help the per
son? In other words, it is not only about how a good fit can 
be found between characteristics of the person and AAC sol
utions, but also about how these AAC solutions impact and 
support the development of the underlying core domains of 
communicative competence. Important to stress, a certain 
development in the underlying domains of communicative 
competence measured by the developed instrument is no 
prerequisite to start to use AAC. It is the other way around, 
AAC can and should be used as soon as possible in children 
with communication support needs, to support weaknesses 
and increase strengths in these domains (see Table 8 for an 
overview of possible AAC solutions related to each of the 
domains). For example, when filling out the screening instru
ment, the clinician could find out relative weak attention 
skills. Then AAC solutions should be chosen that directly sup
port attention functions of the child.

Family and close staff members should take a central role 
in the decision-making process, in choosing and implement
ing AAC solutions (Lynch & Murray, 2023). From clinical 
experience with using the developed questionnaire and dis
cussing core domains with family and staff members, we 
have seen that it increases motivation and longer-lasting 
AAC use in the families and schools. An important reason is 
that everybody involved in AAC intervention has a better 
notion of why this is the best-fit of AAC, why using AAC 
themselves as communication partners supports the child in 
decreasing communication support needs, and also why 
these AAC solutions may impact communicative competence 
and future development. The screening instrument is a good 
starting point for practitioners. Clinically, it will help to 
describe individual strengths and weaknesses, but we would 
like to stress that the clinical then in AAC intervention 
shouldn’t target that specific skill. We must still assess an 
individual’s unique and specific skills within each of these 
domains in addition to administering the screening instru
ment, since clinicians need to know exactly what the child 
with communication support needs can and cannot do in 
order to make appropriate decisions about things such as 
AAC access methods.

We are aware that underlying and contributing factors to 
communicative competence and clinical decision making in 
AAC also include contextual, environmental, and personal 
factors. Communicative competence is impacted not only by 
factors intrinsic to the individual with communication sup
port needs (e.g., linguistic, operational, social and strategic 
skills as well as psychosocial factors such as motivation, atti
tude, confidence and resilience), but also by extrinsic factors, 
including barriers in the environment that may impede com
municative competence, and environmental supports that 
may enhance communicative competence (Light et al., 2003). 
Ultimately, communication is an interpersonal process where 
meaning is created in partnership (Teachman & Gibson, 

2014). As a result, intervention to enhance communicative 
competence necessitates a focus on not only the individual 
with communication support needs but also partners in the 
environment, to reduce barriers and ensure appropriate sup
ports as required (Soto, 2012). Therefore, when administering 
the developed questionnaire in clinical practice in our AAC 
center, we directly map barriers and facilitators from the 
environment to the core domains they impact (f.e., see 
Deckers et al., 2016b), based on observations in all communi
cative contexts of the child, direct and dynamic assessment, 
and interviews with all important communication partners in 
the social network. We strongly recommend pairing the 
screening questionnaire with information derived from these 
observations, interviews, and other forms of (dynamic) 
assessment, and not use the questionnaire solitary to deter
mine the child’s skills or plan AAC interventions. Clinical deci
sion-making in AAC relies on this total overview (see Van 
Balkom et al., 2017 for this Communication Competence 
Profile, CCP). The interdependence of core domains in early 
language and communication development indicates that 
interventions targeted at this development should give 
attention to all core domains. An immersive intervention 
designed to stimulate early language, communication, and 
early literacy, while taking the individual and contextual 
strengths and weaknesses of children with communication 
support needs and their communication partners into 
account, resulted in greater vocabulary and syntax develop
ment for the children in the intervention group than children 
in a control group that did not receive AAC intervention 
based on this socio-neurocognitive approach (Van der Schuit 
et al., 2011).

Future directions

Future directions in research are looking at the predictive 
validity of the screening questionnaire, if the questionnaire 
can measure changes (i.e., development during intervention) 
over time, and how it is used in clinical decision making in 
AAC clinical practice. Furthermore, we aim to look more into 
the interconnected and dynamic nature of all domains and 
language and communication development. In the present 
study we only looked at correlations, but we aim to do net
work modeling analyses when we gathered more data from 
a clinical sample, to investigate how all domains together 
interact with each other and with language and communica
tion outcomes.
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