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Abstract
Background  Arab toddlers in Israel may face structural, socioeconomic, and linguistic barriers to early develop-
mental support, while few culturally adapted early interventions have been evaluated in this population. This trial 
aims to determine whether a culturally adapted, home-based parent-implemented intervention improves broad 
developmental performance and expressive vocabulary in Arab toddlers aged 18–36 months compared with an 
attention-control programme.
Methods  This is a two-arm, parallel-group, superiority randomized controlled trial with 1:1 allocation. A total of 
240 children will be recruited through approximately 50 Maternal and Child Health Clinics (Tipat Halav) serving 
Arab communities in northern, central, and southern Israel. Eligible children will be aged 18–36 months, have no 
significant sensory impairment or severe medical condition, have birth weight ≥ 1500 g, and demonstrate low-aver-
age developmental performance, approximately 1–2 standard deviations below the mean, on language or cognitive 
assessment. Participating caregivers must be willing to complete the eight-session programme and have a Patient 
Health Questionnaire-9 score < 10. Randomization will be stratified by age group (18–24 vs. 24–36 months) and 
region (North, Centre, South). Participants and intervention providers cannot be blinded because of the nature of 
the intervention; outcome assessors will be independent of intervention delivery and blinded to allocation. The 
intervention comprises eight weekly home-based sessions targeting the home learning environment, child engage-
ment, and caregiver responsiveness during play, daily routines, and shared story time. The attention-control group 
will receive eight parallel home-based sessions addressing general child health topics without direct language or 
cognitive stimulation. Outcomes will be assessed at baseline and 1 month after the final session. The two primary 
outcomes are the Clinical Adaptive Test/Clinical Linguistic and Auditory Milestone Scale (CAT-CLAMS) Full-
Scale Developmental Quotient (FSDQ) and expressive vocabulary measured using the 100-item Arabic Short 
Form MacArthur-Bates Communicative Development Inventory (CDI). Secondary outcomes include CAT and 
CLAMS Developmental Quotients, receptive vocabulary, and parent-reported developmental concerns. Primary 
outcomes will be analyzed in separate baseline-adjusted analysis of covariance (ANCOVA) models, with adjust-
ment for age stratum and region; multiplicity across the two primary outcomes will be controlled using the Holm 
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procedure. No serious intervention-related harms are anticipated; adverse events or safeguarding concerns identi-
fied during study activities will be documented and managed according to study procedures.
Discussion  This trial will evaluate a culturally and linguistically adapted home-based developmental intervention 
for Arab toddlers in Israel. The findings may inform the design and delivery of accessible parent-implemented 
early developmental programmes in similar community settings.
Trial registration  ClinicalTrials.gov, NCT07233525. Registered 14 on November 2025. Trial record: https://​clini​
caltr​ials.​gov/​study/​NCT07​233525. First planned enrolment: 20 November 2025.

Keywords  Child development · Culturally adapted intervention · Arab toddlers · Parent-implemented 
intervention, Language development, Cognitive development
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CAT-CLAMS	� Clinical Adaptive Test/Clinical Linguistic and Auditory Milestone Scale
CDI	� Communicative Development Inventory
PEDS	� Parents’ Evaluation of Developmental Status
PHQ-9	� Patient Health Questionnaire-9
RCT​	� Randomized controlled trial
SES	� Socioeconomic status
REDCap	� Research Electronic Data Capture

Background

Like other disadvantaged groups, such as children from low socioeconomic status (SES) backgrounds or ethnic 
minority communities, Arab children aged 0–3 years in Israel are considered at high risk for health, cognitive, and 
educational disadvantages. This increased risk stems from multiple structural and socio-cultural factors, includ-
ing poverty, geographic and social marginalization, and underutilization of daycares and health services. During 
early childhood, interventions that support linguistic and cognitive development may contribute to later academic 
and social outcomes [28, 33, 41]. However, despite the importance of targeted early childhood programmes, evi-
dence remains limited regarding the efficacy of early interventions specifically for ethnic minority disadvantaged 
populations. This study aims to develop a comprehensive protocol for a home-based, culturally competent early 
childhood language and cognitive intervention. This intervention will combine culturally adapted and develop-
mental principles and be evaluated for its potential to improve language and cognitive skills in children aged 
18–36 months. Additionally, it will be designed from an ecological perspective, considering the characteristics 
of the child, caregiver, and the broader physical, social, and linguistic environment.

Early language and cognitive interventions

Early intervention targeting linguistic, communication, and cognitive skills may help reduce developmental chal-
lenges in young children with or at risk for language impairments [8, 10, 15, 28, 41]. Language abilities in early 
childhood are associated with later performance across developmental domains and have lasting impacts [35, 48, 
50]. They provide a foundation for future literacy skills, such as reading, decoding, comprehension, and written 
expression [18]. Delays in language development significantly increase the risk of challenges with literacy-related 
tasks, which may hinder academic achievement [13, 50].

Beyond academic outcomes, early language delays are also linked to social and emotional difficulties. Children 
with language impairments often exhibit higher rates of challenging behaviours and emotional symptoms [17, 
63] and may struggle with social competence and peer relationships compared to their typically developing peers 
[22, 59]. These difficulties often persist into adolescence and adulthood, placing individuals at a continued risk 
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for social, emotional, and learning challenges throughout their lives (See [22] and [59]). Early intervention may 
help mitigate some of these risks by supporting language, communication, and cognitive development.

Similarly, cognitive skills such as problem-solving contribute to children’s overall development and their abil-
ity to respond to challenges [19, 52]. Mastery of problem-solving not only enhances cognitive growth but also 
equips children to regulate their emotions, adapt to complex situations, and develop resilience [27]. Conversely, 
the absence of these foundational skills can hinder their ability to achieve their aspirations and cope with life’s 
demands effectively [40]. Interventions that support problem-solving may help children respond to novel chal-
lenges. Accordingly, fostering language and problem-solving abilities through early intervention may support 
children’s broader development.

Parent‑implemented interventions

Parents play a foundational role in fostering their children's language and cognitive development, a perspective 
deeply rooted in the theories of Lev Vygotsky and Jerome Bruner [9, 61, 62]. They emphasised that learning 
occurs within social interactions, where caregivers act as mediators or "scaffolds" to support the child’s devel-
opment until they can independently master new skills. Similarly, Bruner [9] described the importance of joint 
attention and guided discovery, where parents structure interactions to align with the child’s cognitive level, 
gradually enabling the child to assume greater control over their learning. Parents create a rich context for cogni-
tive and linguistic development through shared activities such as play, conversation, and problem-solving tasks, 
emphasizing reciprocal engagement and collaboration.

A parent’s responsiveness—the ability to notice, interpret, and appropriately respond to their child’s cues—is 
associated with language and cognitive outcomes. Responsive parenting involves following the child’s focus of 
attention, providing contingent feedback, and supporting joint engagement. This approach aligns with Vygotsky's 
concept of scaffolding, where sensitive parental input helps structure interactions and fosters self-regulation in 
children [49, 61]. Maternal responsiveness, in particular, has been shown to enhance linguistic development by 
enriching the language environment [4, 54–56]. For instance, mothers who follow their infant’s focus of atten-
tion and provide contingent input, such as labelling objects and expanding the child's utterances, facilitate the 
earlier achievement of key language milestones, including first words and combinatorial speech [54]. Moreover, 
joint attention, where parent and child focus on the same object or event, is required for language acquisition, as 
it aligns adult speech with the child’s interests, making the input both relevant and comprehensible ([57]; Moore 
& Dunham, 1995; [11]). Also, parental responsiveness has been found to influence cognitive development. For 
instance, parental scaffolding was found to promote the development of children’s problem-solving skills (see 
[44] and [32] for a comprehensive review).

Building on the principles of responsiveness, studies on parent-implemented interventions aim to enhance 
language and cognitive outcomes by equipping parents with strategies to create meaningful learning experiences 
in natural contexts [44, 45, 54]. These strategies included responsiveness to object exploration, play, language 
and communication and focus on various behaviours such as: (1) Nonverbal and verbal turn-taking: Encouraging 
reciprocal exchanges that mimic conversational dynamics; (2) Joint attention: Responding to and extending the 
child’s focus on objects or events; and (3) Linguistic modelling: Expanding the child’s language by introducing 
more complex expressions while maintaining their intended meaning. Such approaches are believed to be particu-
larly effective because they integrate learning opportunities into contexts where children are naturally motivated 
to engage, accelerating skill development. Moreover, they can address parenting differences that influence child 
development, often related to cultural and social background differences.

Social factors in parent‑implemented intervention

Evidence indicates that children from disadvantaged communities and low-income households may experience 
poorer developmental and psychosocial outcomes, including differences in behavioural, cognitive, and language 
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development. They consistently exhibit patterns of underachievement that emerge early, remain stable over time, 
and lead to poor academic performance, as well as negative long-term academic and psychosocial difficulties 
[3, 36, 43].

Nearly half of the gap between children who are ready to succeed in school and those who are not could be 
explained by differences in parenting, often linked to social background [7]. Some argue that lower SES often 
limits access to essential resources, like nutrition, housing, and learning materials, needed for healthy develop-
ment [3]. At the same time, economic hardship increases parental stress, which can negatively impact parenting 
behaviours and contribute to children’s emotional and behavioural difficulties [37]. The Family Stress Model 
integrates these perspectives, showing that financial strain undermines both tangible and intangible parenting 
resources, ultimately affecting children’s cognitive and socioemotional outcomes [16, 20, 42].

However, studies have shown that when parents actively engage with their children in a responsive and nur-
turing manner, it can help protect the child from the developmental risks associated with low-income environ-
ments (Chase-Lansdale et al., 1995; Duncan et al., 1994; Hustedt et al., 2002; [45]). Global evidence supports 
modest effects of parenting interventions on early development. In a systematic review and meta-analysis of 
102 randomized controlled trials conducted across multiple countries, parenting interventions were associated 
with improvements in cognitive development (standardized mean difference [SMD] = 0.32, 95% CI 0.23–0.40) 
and language development (SMD = 0.28, 95% CI 0.18–0.37) during the first three years of life [34]. A separate 
meta-analysis of parent-implemented language interventions found an effect on expressive vocabulary (Hedges’ 
g = 0.42, 95% CI 0.19–0.65), whereas the pooled effect on receptive vocabulary was smaller and not statistically 
significant (g = 0.18, 95% CI −0.11–0.48) [28]. For example, Miller et al. [45] examined the efficacy of video-
based interaction intervention in improving early language and literacy skills in low-income Latinx and Black 
children aged 4 years. They found that increases in parental cognitive stimulation as a result of the intervention 
were associated with improvements in children’s early language and literacy skills.

This highlights the importance of parent-implemented early developmental interventions that enhance par-
ent–child interactions and parental talk quality, particularly in disadvantaged communities such as the Arab 
community in Israel, which is the focus of this research.

Early childhood in Arab society in Israel

The Arab population in Israel accounts for approximately 21% of the national population [14]. Population-based 
evidence indicates disparities in the utilization of child health services between Arab and Jewish populations in 
Israel. In a study of more than 250,000 children in the Haifa and Western Galilee districts, Arab children had 
lower utilization of several child health services, including physician visits, laboratory testing, and imaging 
procedures, compared with Jewish children [23]. These findings document population-level differences in the 
utilization of child health services.

Developmental surveillance data also indicate disparities within specific Arab subgroups. In a national study of 
more than one million children from birth to six years, developmental milestone attainment was examined across 
language, social, fine-motor, and gross-motor domains. After adjustment for sociodemographic characteristics, 
Bedouin origin was associated with a higher likelihood of failure to attain developmental milestones [24]. These 
findings highlight the importance of identifying populations that may benefit from additional developmental 
surveillance and support.

The importance of culturally responsive early-intervention services has also been highlighted among Arabic-
speaking families in Israel. A study of an early-intervention programme delivered through Mother-Child Health 
Centres to at-risk families in East Jerusalem emphasized the relevance of family-centred care, effective parent–pro-
vider interaction, and sociocultural adaptation of services [26]. Together, this evidence supports the evaluation 
of culturally and linguistically adapted interventions delivered within accessible community health centres and 
tailored to the social and cultural contexts of Arab families in Israel.
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The current study

This study evaluates a culturally adapted, home-based intervention designed to support language and cognitive 
development in Arab children in Israel aged 18–36 months. The intervention is informed by an ecological per-
spective [5, 6], considering the interplay between child characteristics, caregiver responsiveness, and the broader 
physical, social, and linguistic environment. The programme consists of eight weekly sessions delivered in the 
family’s home and focuses on optimization of the home learning environment, child engagement, and caregiver 
responsiveness across play, daily routines, and shared story time.

The primary objectives are:

1.	 To determine whether the intervention improves overall developmental performance, measured by the Clinical 
Adaptive Test/Clinical Linguistic and Auditory Milestone Scale Full-Scale Developmental Quotient (CAT-
CLAMS FSDQ), compared with the attention-control programme.

2.	 To determine whether the intervention improves expressive vocabulary, measured as the total number of 
words produced on the Arabic Short Form MacArthur-Bates Communicative Development Inventory (CDI), 
compared with the attention-control programme.

The secondary objectives are:

1.	 To determine whether the intervention improves CAT Developmental Quotient (DQ) compared with the 
attention-control programme.

2.	 To determine whether the intervention improves CLAMS Developmental Quotient (DQ) compared with the 
attention-control programme.

3.	 To determine whether the intervention improves receptive vocabulary, measured as the total number of words 
understood on the Arabic Short Form CDI, compared with the attention-control programme.

4.	 To determine whether the intervention reduces the likelihood of one or more predictive developmental con-
cerns, measured using the Parents’ Evaluation of Developmental Status (PEDS), compared with the attention-
control programme.

Outcomes will be measured at baseline and 1 month after completion of the 8-week intervention.

Methods

Study design

This study is a two-arm, parallel-group, superiority randomized controlled trial with a 1:1 allocation ratio. Par-
ticipants will be assigned to either the intervention arm, which receives the culturally adapted home-based devel-
opmental intervention, or the attention-control arm, which receives a home-based health-promotion programme. 
Outcomes will be measured at baseline and one month after completion of the 8-week intervention. Because of 
the nature of the intervention, participants and intervention providers cannot be blinded to allocation; outcome 
assessors will remain blinded to treatment allocation.

Study setting and recruiting centres

Participants will be recruited through approximately 50 Maternal and Child Health Clinics (Tipat Halav) serving 
Arab communities in the North, Centre, and South of Israel. Tipat Halav clinics provide routine preventive and 
developmental health care for infants and young children and are routinely accessed by families within their local 
communities. The participating clinics cover different geographic regions and communities, thereby allowing 
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recruitment from a broad range of Arab families. During routine developmental visits, clinic nurses will identify 
children who may meet the study eligibility criteria and provide their caregivers with information about the trial.

Participating sites are Maternal and Child Health Clinics serving the target Arab communities. Intervention 
providers are study team members who have completed study-specific intervention training and are fluent in the 
relevant local Arabic dialect. No additional site- or provider-level eligibility criteria are prespecified.

Participants

Participants will include children aged 18–36 months and their primary caregivers. Participants will be recruited 
through the participating Maternal and Child Health Clinics (Tipat Halav) described above during routine visits 
at 18 or 24 months. Inclusion criteria are: (1) children aged 18–36 months with no significant sensory impair-
ments or severe medical conditions; (2) children who score in the low-average range (approximately −1 to −2 SD 
below the mean) on language or cognitive measures in the CAT-CLAMS assessment; (3) birth weight ≥ 1500 g; 
(4) caregiver willingness to participate in the eight-session intervention; and (5) absence of moderate or severe 
caregiver depressive symptoms, defined as a Patient Health Questionnaire-9 (PHQ-9) score < 10.

The PHQ-9 is a validated nine-item self-report measure of depressive symptom severity over the preceding 2 
weeks [38]. Each item is rated from 0 (“not at all”) to 3 (“nearly every day”), yielding a total score ranging from 
0 to 27. Caregivers with scores ≥ 10 will be excluded from participation.

Baseline and demographic variables

Child age will be derived from date of birth and recorded in months; child sex will be recorded as male or female; 
gestational age at birth will be recorded in completed weeks; and birth weight, assessed during eligibility screen-
ing, will be recorded in grams. Chronic health conditions and developmental concerns will be recorded as yes/
no variables, with free-text details where applicable. Daytime care arrangement will be categorized as home, 
day-care centre, nursery, caregiver, kindergarten, or other.

Caregiver age will be recorded in years. Relationship to the child will be categorized as mother, father, or other 
caregiver. Highest educational attainment will be categorized as less than high school, high school, technical/
college diploma, bachelor’s degree, or master’s degree or higher. Employment status will be categorized as full-
time employed, part-time employed, not currently employed, student, or other. Family locality will be recorded 
as free text, and geographic region will be categorized as North, Centre, or South. Number of children in the 
family will be recorded as a count, and the study child’s birth order will be categorized as first, second, or third 
or later. Languages spoken at home will be recorded as reported by the caregiver.

Ages at developmental milestones, including first word, babbling, crawling, unsupported sitting, independent 
standing, independent walking, gesture use, imitation of sounds or words, response to name, and use of simple 
utensils, will be recorded in months.

Participant Reporting Outcomes Equity, Diversity and Inclusion (PRO EDI)

Table 1 summarises the expected participant characteristics across the six core PRO EDI domains: age; sex; 
gender; race, ethnicity and ancestry; socioeconomic status; and geographic location. The table describes the 
anticipated trial population and the rationale for inclusion or reporting of each characteristic.

Sample size

The sample size was calculated a priori using G*Power 3.1 [21] for a baseline-adjusted ANCOVA framework. 
Previous meta-analyses of parenting and parent-implemented language interventions reported standardized effects 
of 0.32 for cognitive development and 0.28 for language development [34], and effects of g = 0.42 for expressive 
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vocabulary and g = 0.27 for global expressive language [28]. On this basis, a standardized between-group effect 
of d = 0.35 was selected as the planning assumption. Assuming a correlation of r = 0.50 between baseline and 
follow-up scores, this corresponds to an ANCOVA-adjusted effect of d = 0.404 and Cohen’s f = 0.202. With 80% 
power, 1:1 allocation, and a conservative α = 0.025, corresponding to the most stringent threshold under the Holm 
procedure for two primary outcomes, the required sample size was 236 participants. The planned recruitment 
target is therefore 240 participants, with 120 participants per group. No clustering adjustment was applied because 
randomization is at the individual-child level, only one child per family is enrolled, and participating clinics serve 
as recruitment sites rather than randomization clusters.

Randomization

After obtaining informed consent and completing baseline assessments, participants will be randomly assigned 
to either the intervention or control group in a 1:1 allocation ratio. Randomization will be stratified by age group 
(18–24 months vs. 24–36 months) and region (North, Centre, South) to ensure balanced representation across 
these key variables.

Randomization will be conducted using a secure, electronic randomization system, managed by an independent 
researcher who is not involved in participant recruitment, intervention delivery, or outcome assessment. Alloca-
tion will be concealed until the point of assignment, ensuring that enrolment staff remain blinded to upcoming 
group allocations during recruitment.

Given the nature of the intervention, blinding of participants is not feasible; however, outcome assessors will 
remain blinded to group allocation to minimize assessment bias.

Table 1   Participant Reporting Outcomes Equity, Diversity and Inclusion (PRO EDI) characteristics of the anticipated trial 
population

Characteristic Expected participant characteristics and rationale

Age Child participants will be aged 18–36 months at enrolment. This age range was selected because the interven-
tion targets early language, communication, and cognitive development during toddlerhood, a period in which 
caregiver-mediated support may be developmentally important. Primary caregivers will be adults who are able 
and willing to participate in the eight-session home-based intervention or attention-control programme

Sex The trial will aim to include both male and female children who meet the eligibility criteria. No child will be 
excluded on the basis of sex. Child sex will be recorded and reported descriptively to allow assessment of the 
distribution of sex across trial arms and to support interpretation of intervention reach and generalisability

Gender Gender identity is not expected to be directly applicable to child participants because of their young age. Participa-
tion will be open to mothers, fathers, and other primary caregivers who meet the eligibility criteria, and caregiv-
ers will not be excluded on the basis of gender

Race, ethnicity and ancestry The trial is designed for Arab toddlers and their caregivers in Israel. Participants are therefore expected to be from 
Arabic-speaking Arab communities. This characteristic is central to the study because the intervention is cultur-
ally and linguistically adapted for this population, including delivery by team members fluent in local dialects 
and use of dialect-sensitive assessment and intervention materials. Relevant information on family background 
and language(s) spoken at home will be collected to describe the sample and support interpretation of the find-
ings

Socioeconomic status The trial focuses on a population facing socioeconomic and structural disadvantage, and aims to include families 
from a range of socioeconomic circumstances within Arab communities in Israel. Socioeconomic status is rel-
evant because it may influence access to early childhood services, caregiver resources, home learning opportuni-
ties, and engagement with a home-based intervention. The demographic questionnaire will collect indicators 
such as caregiver education, employment status, number of children in the household, and related family back-
ground variables. These data will be used to describe the sample and assess comparability across trial arms

Geographic location Participants will be recruited through community healthcare centres/ Maternal and Child Health clinics in Arab 
communities in Israel. Geographic location is relevant because Arab localities in Israel are often located in social 
and geographic peripheries, and location may influence access to services, recruitment, intervention delivery, 
and generalisability. Randomization will be stratified by region, defined as North, Centre, and South, to support 
balanced representation across trial arms
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Intervention

The intervention comprised eight sessions designed to enhance language, communication, and problem-solving 
skills in children aged 18–36 months. It integrated three foundational aspects: adjustments to the physical envi-
ronment (Session 1), promoting the child’s characteristics and involvement (Session 2), and enhancing the car-
egiver’s responsiveness (Sessions 3–8). The intervention targeted three key contexts—play, daily routines, and 
story time—beginning with principles introduced in the play context and later generalized to daily routines and 
shared story time interactions.

1.	 Physical Environment (Session 1): Parents were guided to create safe, accessible spaces that encourage explo-
ration, independent play, and learning. Strategies included arranging age-appropriate toys, ensuring acces-
sibility, and minimizing distractions to enhance communication, support learning, and foster independence 
and problem-solving.

2.	 Child Characteristics and Involvement in Play (Session 2): Parents learned about the role of play types (e.g. 
sensory, symbolic, construction) in child development and how to foster engagement by following the child’s 
interests and cues.

3.	 Parent Responsiveness During Object Exploration (Session 3): The training focused on observing the child’s 
exploratory behaviours (e.g. looking, holding, and manipulating objects) and responding with verbal labels, 
expansions, and encouragement to deepen engagement.

4.	 Parent Responsiveness During Play (Session 4): Training focused on scaffolding interactions through strategies 
such as imitation, descriptive commentary, questions, affirmation, and prompts to enhance communication, 
sustained engagement, and creative problem-solving during play.

5.	 Nonverbal Communication (Session 5): Parents were trained to respond and establish shared focus (joint 
attention) to allow learning and enrich interactions.

6.	 Encouraging Productions (Session 6): This session focused on modelling, expanding, and validating the child’s 
verbal attempts, tailoring input to the child’s developmental level to support language use and learning.

7.	 Application in Daily Routines (Session 7): Parents were trained to integrate the learned principles into daily 
routines (e.g. meals, bath time, dressing), using these natural interactions to support communication, learning, 
and problem-solving in familiar contexts.

8.	 Application in Storytime (Session 8): Parents were trained to integrate responsiveness principles during shared 
book reading, including dialogic reading techniques such as asking questions, expanding verbalizations, and 
connecting story content to the child’s world.

The intervention was grounded in responsive behaviours and contextual interactions, as observed and analyzed 
by Tamis-LeMonda [54, 55]. It provided explicit guidance to parents on when and how to respond across various 
contexts, including object exploration, play, and both verbal and nonverbal communication. Responsive strategies 
included imitation, affirmation, description, labelling, questioning, and a range of prompts (e.g. verbal, physical, 
and modelled) designed to support engagement, promote language development and problem-solving skills, and 
encourage independent thinking.

The intervention emphasized caregiver responsiveness as the central mechanism of support, starting with the 
playtime context and extending to generalization in daily routines and shared story time. Each session combined 
explanations, demonstrations, and hands-on practice, with individualized feedback to ensure effective implemen-
tation and promote developmental outcomes.

Control group

Families in the control group will receive a structured, general health-promotion intervention focusing on healthy 
lifestyle practices for young children. This intervention includes eight weekly sessions delivered in a similar 
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format and schedule as the experimental group. The sessions cover practical topics related to child health and 
development, such as:

•	 Transitioning from bottle-feeding to cup drinking
•	 Diaper changing routines and toilet training readiness
•	 Promoting healthy sleep habits and routines
•	 Nutritional guidance for toddlers includes safe food preparation and encouraging independent eating.
•	 Understanding childhood vaccinations and their role in child health

Each session combines parental guidance with practical strategies for implementing at home. The control 
group intervention is designed to offer supportive engagement without directly targeting language or cognitive 
stimulation, thereby serving as an attention-control condition that allows for comparison of outcomes without 
introducing the specific linguistic and cognitive elements of the experimental intervention.

Outcome measures

Primary outcomes

CAT‑CLAMS Full‑Scale Developmental Quotient (FSDQ)  Overall developmental performance will be assessed using 
the Clinical Adaptive Test/Clinical Linguistic and Auditory Milestone Scale (CAT-CLAMS; [30]), a standardized 
developmental assessment for infants and young children. The CAT component assesses visual-motor problem-
solving and adaptive cognitive abilities, whereas the CLAMS component assesses language development. For 
each component, the Developmental Quotient (DQ) is calculated as the developmental age-equivalent divided 
by chronological age and multiplied by 100. A DQ of 100 therefore represents developmental performance cor-
responding to chronological age. The Full-Scale Developmental Quotient (FSDQ) is calculated as the mean of 
the CAT DQ and CLAMS DQ, with higher scores indicating more advanced developmental performance rela-
tive to chronological age. The FSDQ will constitute the primary developmental outcome. Published validation 
evidence has demonstrated significant correlations between CAT-CLAMS scores and the Bayley Scales of Infant 
Development; Hoon et al. [30] reported sensitivity of 88% and specificity of 67% for identifying substantial 
cognitive delay.

Arabic Communicative Development Inventories (CDI)—words only  The Arabic Short Form MacArthur-Bates 
Communicative Development Inventory (CDI)—Words Only [1] will be used to assess receptive and expressive 
vocabulary. The instrument consists of 100 words, for which caregivers report whether each word is understood 
and/or produced by the child. The Arabic short form was developed across 17 Arabic dialects, including Pal-
estinian Arabic. Because participants are recruited from three regions of Israel with local dialectal variation, 
the word list was adapted to ensure cultural and linguistic relevance across the participating communities. The 
primary language outcome will be expressive vocabulary, defined as the total number of words produced (range 
0–100), with higher scores indicating a larger expressive vocabulary. Receptive vocabulary, defined as the total 
number of words understood (range 0–100), will be analyzed as a secondary outcome. The 100-word short form 
demonstrated test–retest reliability in Egyptian Arabic. Concurrent validity of the full Arabic CDI Words Only 
was supported by correlations with the Arabic Language Test, with the authors indicating that this validity could 
reasonably extend to the short form [1].
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Secondary outcomes

Parents’ Evaluation of Developmental Status (PEDS)  Secondary outcomes will include the CAT DQ, CLAMS 
DQ, CDI receptive vocabulary, and parental developmental concerns measured using the Parents’ Evaluation 
of Developmental Status (PEDS). CAT and CLAMS DQs will be analyzed separately to characterize cognitive/
adaptive and language development, respectively. CDI receptive vocabulary will be defined as the total number 
of words understood, ranging from 0 to 100, with higher scores indicating a larger receptive vocabulary. PEDS 
responses of “Yes” or “A little” will be coded as endorsed concerns and interpreted according to the standard 
age-specific scoring procedure. The PEDS secondary outcome will be the presence of one or more predictive 
developmental concerns. The PEDS has published evidence supporting its validity and screening accuracy [25].

Procedure

Participants will be recruited through maternal and child health clinics. Nurses at these centres will be trained to 
identify children aged 18 or 24 months who may be at risk for developmental delays during routine developmental 
check-ups. Nurses will provide a brief explanation of the study to eligible families and distribute informational 
flyers containing a QR code. Interested families can scan the code to submit their names and contact details. A 
follow-up phone interview will be conducted with each family to provide comprehensive information about the 
study. Upon obtaining informed consent, families will be randomly assigned to either the intervention or control 
group. A trained team member, fluent in the family’s local dialect and based in the same region, will then contact 
the family to deliver the home-based intervention, following the procedures specified in the intervention protocol.

Assessments will be conducted at two time points: baseline, before the start of the intervention, and 1 month 
after completion of the intervention. At each time point, an independent assessor who is not involved in interven-
tion delivery will evaluate the child’s language and cognitive development using the CAT/CLAMS. Parents will 
also complete the Arabic version of the Communicative Development Inventory (CDI) to measure the child’s 
expressive and receptive vocabulary and the Parents’ Evaluation of Developmental Status (PEDS) to report con-
cerns regarding their child’s developmental progress.

At baseline, caregivers will additionally complete the Patient Health Questionnaire-9 (PHQ-9) [38] and a 
structured demographic questionnaire. The demographic questionnaire will collect child characteristics, includ-
ing birth history, gestational age, chronic health conditions, developmental concerns, current care arrangements, 
and age at key developmental milestones such as first words, crawling, and walking. Caregiver and household 
characteristics will include caregiver age, relationship to the child, education level, employment status, number 
of children in the household, and language(s) spoken at home. These data will be used to describe the study sam-
ple and the distribution of baseline characteristics across trial groups (Fig. 1 and Table 2 present the full study 
procedure and assessment timeline).

Plans for communication of trial results

The trial results will be disseminated to relevant audiences, including healthcare professionals, policymakers, 
and the broader scientific community, through peer-reviewed publications, conference presentations, and reports 
in publicly accessible clinical trial databases. There are no publication restrictions on the findings. In addition, 
families who express interest in receiving the results of their child’s assessments or the overall study findings will 
be provided with this information in a clear and culturally appropriate format. This may include a brief summary 
report or a phone call from a trained team member.
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Training of the intervention team

All members of the intervention team, including those responsible for delivering the intervention and conducting 
assessments, will undergo a comprehensive, multi-component training programme to ensure consistency, fidelity, 
and ethical conduct across all study activities. The training will cover the following key domains:

1.	 Intervention Protocol
	   Team members will receive in-depth instruction on the content, goals, and delivery procedures of the 

intervention. Training will include demonstrations, role-playing, and practice sessions to promote adherence 
to the intervention protocol and culturally responsive engagement with families.

2.	 Assessment Procedures
	   Research assistants responsible for outcome assessment are speech and language therapists with prior 

experience in developmental and language assessment. They will receive study-specific training in the stand-
ardized administration and scoring of the CAT/CLAMS, the Communicative Development Inventory (CDI), 

Fig. 1   Overview of the study procedure from 
recruitment to post-intervention assessment
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and the Parents’ Evaluation of Developmental Status (PEDS), including supervised practice and review of 
scoring procedures. Outcome assessors will be independent of intervention delivery and blinded to treatment 
allocation to minimize assessment bias.

3.	 Confidentiality and Ethical Conduct
	   Team members will be trained in ethical principles of research, including informed consent procedures, 

protection of participant confidentiality, and professional conduct during interactions with families. They 
will also be trained to recognize and respond appropriately to any concerns related to child protection or 
safeguarding.

4.	 Data Collection and Management
	   The team will be instructed on the accurate and secure collection of both quantitative and qualitative 

data. This includes maintaining fidelity checklists, tracking session attendance, and entering data into secure 

Table 2   Participant timeline (schedule of enrolment, interventions, and assessments)

Abbreviations: CAT-CLAMS Clinical Adaptive Test/Clinical Linguistic and Auditory Milestone Scale, CDI Communicative Development Inven-
tory, PEDS Parents’ Evaluation of Developmental Status, PHQ-9 Patient Health Questionnaire-9

TIMEPOINT Screening (–t₁) 
maternal and child 
health clinics visit

Baseline/randomi-
zation (T₀) Home 
visit

Intervention 
period weeks 1–8 
(T₁–T₈)

Post-intervention 
follow-up (T₉) 1 month 
after last session

ENROLMENT
  Eligibility screen (maternal and child 

health clinics nurse 
review, preliminary 
developmental 
concern)

X

  Informed consent X
  Demographic ques-

tionnaire
Child and family 

characteristics
X

  PHQ-9 (caregiver) Depressive symptoms 
for eligibility

X

  Randomization Stratified randomi-
zation (age group, 
region)

X

INTERVENTION /COMPARATOR
  Home-based devel-

opmental interven-
tion (experimental 
arm)

8 weekly home visits 
focusing on environ-
ment, child engage-
ment, and parental 
responsiveness

X

  Home-based health-
promotion program 
(control arm)

8 weekly home visits 
on general child 
health topics

X

ASSESSMENTS
  CAT-CLAMS Child language and 

cognitive develop-
ment

X X

  Arabic CDI (Words 
Only)

Parent-reported 
receptive and 
expressive vocabu-
lary

X X

  PEDS Parents’ Evaluation 
of Developmental 
Status

X X
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systems. Emphasis will be placed on data anonymization, secure storage, and adherence to data protection 
regulations.

5.	 Cultural and Linguistic Competency
	   Given the home-based and family-centred nature of the study, training will include strategies for culturally 

sensitive communication and engagement. Team members will be fluent in local dialects and trained to work 
effectively with diverse families.

6.	 Personal Safety and Risk Management
	   To ensure the safety of team members during home visits, training will include risk assessment procedures, 

personal safety guidelines, and protocols for communicating with the study co-ordinator in the event of emer-
gencies or unexpected events.

Ongoing supervision, refresher sessions, and fidelity monitoring will be implemented throughout the study to 
support continuous learning and ensure the high-quality implementation and collection of data.

Data management

All study data will be managed in compliance with the author’s institution and university ethical guidelines to 
ensure participant confidentiality, data accuracy, and secure storage. Data will be collected using standardized 
instruments and forms. Interventionists/assessors will be trained in all data management procedures, including 
secure data entry, quality control, and confidentiality protocols.

Each family will be assigned a unique study ID to anonymize their data. Identifiable information (e.g. names, 
contact details) will be stored separately in an encrypted and password-protected file, accessible only to the main 
researcher. Assessment and intervention data will be entered into a secure, web-based REDCap database hosted 
on the authors’ university servers with daily automated backups.

REDCap will be used for electronic data entry, validation checks, and audit trails. Built-in data validation 
rules will minimize entry errors, and double data entry or periodic cross-checks will be performed to ensure data 
accuracy. Paper-based forms, where applicable, will be stored in locked cabinets and digitized promptly. Only the 
principal investigator and designated study statisticians will have access to the final de-identified dataset. Data 
will be shared externally only in anonymized form and only upon reasonable request, subject to ethical approvals 
and institutional policies.

Quantitative data (e.g. CAT/CLAMS scores, CDI, PEDS, PHQ-9) will be entered directly into REDCap, while 
any qualitative notes or fidelity checklists will be de-identified and stored in encrypted files linked to the study 
ID. Access to REDCap will be role-restricted to authorized team members based on their responsibilities.

Data will be retained for 7 years, consistent with the author’s university policy and shared in de-identified form 
only, in accordance with ethical approvals and participant consent. Regular audits and data quality checks will be 
conducted to maintain the integrity of the dataset and support robust analysis and reporting.

The study-specific demographic questionnaire is provided in the Supplementary Materials. Standardized assess-
ment instruments are cited in the Outcome Measures section and are not reproduced.

Harms

This trial involves a low-risk, behavioural intervention. No adverse physical events are expected. Minor emotional 
discomfort during home visits will be monitored at each session, and any safeguarding concerns will be reported 
following standard clinic procedures.
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Trial Steering Committee

A Trial Steering Committee will oversee the conduct and progress of the trial. The committee will comprise the 
principal investigator and two independent members: a statistician/methodologist and a child-development spe-
cialist. The independent members will not be involved in participant recruitment, intervention delivery, outcome 
assessment, or day-to-day trial management. The committee will review recruitment progress, protocol adherence, 
participant safety, major protocol deviations, and overall study conduct at regular intervals.

A separate Data Monitoring Committee is not planned because this study evaluates a low-risk behavioural 
intervention and no interim efficacy or futility analyses are planned. Trial conduct and participant safety will 
instead be reviewed by the Trial Steering Committee. No formal statistical stopping boundaries are specified. 
Unexpected safety or ethical concerns arising during the trial will be reviewed by the Trial Steering Committee 
and managed in accordance with the approved study procedures.

Auditing

No independent auditing is planned. The Helsinki Committee at Hillel-Yaffe Medical Centre may review study 
conduct according to institutional policy.

Protocol amendments

Any protocol changes requiring ethics approval will be submitted to the Helsinki Committee and updated in 
ClinicalTrials.gov. Relevant changes will be communicated to the study team and, when necessary, to participat-
ing families.

Ancillary and post‑trial care

No additional post-trial care is planned. Families may continue accessing routine health services, and develop-
mental concerns identified during assessments will be referred through standard care pathways. No biological 
specimens will be collected, and no ancillary studies requiring additional consent are planned; therefore, no 
additional consent provisions are required.

Statistical analysis

Baseline characteristics will be summarized by randomized group. Approximately normally distributed continu-
ous variables will be presented as means and standard deviations, skewed continuous variables as medians and 
interquartile ranges, and categorical variables as frequencies and percentages. No significance testing will be 
performed to compare baseline characteristics between randomized groups.

Primary analyses will follow the intention-to-treat principle, with all randomized participants analyzed accord-
ing to their assigned treatment group. The two primary outcomes will be analyzed separately using baseline-
adjusted linear regression models (ANCOVA).

For the CAT-CLAMS Full-Scale Developmental Quotient (FSDQ), the dependent variable will be the post-
intervention FSDQ, with treatment group as the main independent variable and baseline FSDQ included as a 
covariate. For CDI expressive vocabulary, the dependent variable will be the post-intervention number of words 
produced, with treatment group as the main independent variable and baseline expressive-vocabulary score 
included as a covariate. Both models will additionally adjust for the randomization stratification variables, namely 
age-group stratum and geographic region. Treatment effects will be reported as adjusted mean differences with 
95% confidence intervals and corresponding two-sided p-values.
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Because two primary outcomes are prespecified, the family-wise Type I error rate will be controlled at 0.05 
using the Holm step-down procedure. Holm-adjusted p-values will be used for confirmatory inference for the 
two primary outcomes.

Secondary continuous outcomes, including the CAT Developmental Quotient (DQ), CLAMS DQ, and CDI 
receptive-vocabulary score, will be analyzed using separate baseline-adjusted linear regression models, adjusting 
for the corresponding baseline outcome, treatment group, age-group stratum, and geographic region. The PEDS 
secondary outcome, defined as the presence of one or more predictive developmental concerns, will be analyzed 
using logistic regression, where data permit, adjusting for baseline PEDS status and the randomization stratifica-
tion variables. Adjusted odds ratios with 95% confidence intervals will be reported. Secondary analyses will be 
considered supportive, and no formal multiplicity adjustment will be applied across secondary outcomes.

Model assumptions for linear regression, including linearity, normality and homoscedasticity of residuals, will 
be evaluated using graphical and residual diagnostics. The extent and reasons for missing data will be summarized 
by randomized group. If missing outcome data are substantial, multiple imputation under a missing-at-random 
assumption will be used, with sensitivity analyses conducted to assess the robustness of findings to the handling 
of missing data.

Statistical analyses will be performed using R statistical software [47]. Linear and logistic regression models 
and Holm multiplicity adjustment will be implemented using the base R stats package. If multiple imputation 
is required, it will be performed using the mice package [58]. The R version and package versions used will be 
reported in the final trial report.

A detailed Statistical Analysis Plan (SAP) will be finalized before database lock and before examination of 
treatment-group outcome differences. The SAP will prespecify analysis populations, model specifications, han-
dling of missing data, multiplicity procedures, and sensitivity analyses. Any deviations from the prespecified 
analysis plan will be documented and justified. The SAP will follow published recommendations for prospective 
reporting of statistical analysis plans for randomized controlled trials [29].

The final trial report will be prepared in accordance with the CONSORT 2025 reporting guideline for rand-
omized trials.

Discussion

This study protocol outlines a culturally adapted, home-based intervention designed to enhance early language 
and cognitive development among Arab toddlers in Israel. Targeting a disadvantaged population facing both 
structural and cultural barriers, the intervention integrates theory-driven strategies with community-based delivery 
to improve accessibility, cultural relevance, and developmental outcomes.

Parenting interventions are known to yield benefits for low socioeconomic status (SES) families in promoting 
cognitive, language, and motor development [34]. However, underutilization of services in these communities 
is common due to limited awareness, stigma, transportation challenges, and lack of coverage [51]. The current 
study aims to overcome these barriers by providing a culturally relevant, home-based intervention that employs 
a proactive outreach model. Recruiting families through nurses in maternal and child health clinics—trusted 
healthcare providers—has proven effective for engaging low-SES minority families [2], while home delivery 
reduces logistical burdens and supports learning in familiar, natural environments.

Global calls for culturally appropriate intervention and assessment in speech and language research [60] 
are addressed through this study’s use of dialect-sensitive tools, mother-tongue-speaking interventionists, and 
community-based recruitment. These elements also help mitigate known cultural biases in child development 
research [12].

Practically, delivering the programme in families’ homes introduces challenges, including environmental dis-
tractions, safety concerns for staff, and scheduling variability. These are managed through flexible protocols, train-
ing, and supervision. Sustaining caregiver engagement over eight weeks may also be difficult, given families’ time 
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constraints and daily stressors; however, personalized feedback and culturally resonant messaging are expected 
to support retention.

While the intervention focuses on caregiver responsiveness—a factor associated with child language and cogni-
tive growth [39]—some limitations remain. Individual characteristics such as child age, birth order, and parental 
education may influence outcomes. Additionally, the intervention does not address parental mental health, though 
maternal depression is known to affect both child development and intervention success [46]. Families with 
moderate-to-severe depressive symptoms are excluded, which improves internal validity but limits generalizability.

Another limitation is the short follow-up period (1 month), which restricts the ability to draw conclusions about 
the long-term impact. Future studies should incorporate longer-term assessments to examine sustained gains. 
Despite these challenges, this study represents a meaningful step toward developing scalable, culturally grounded 
interventions for disadvantaged populations and advancing equity in early child development.

Trial status

This protocol is Version 1.0, dated October 2025. Recruitment and data collection commenced on 15 January 
2026 and are currently ongoing. As of September 2026, 76 families have been recruited. Recruitment is expected 
to be completed by December 2027, with study completion anticipated by March 2028.

Supplementary Information  The online version contains supplementary material available at https://​doi.​org/​10.​1186/​
s13063-​026-​10034-9.
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