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A B S T R A C T

The Social ABCs is a parent-mediated Naturalistic Developmental Behavioral Intervention (NDBI) 
that promotes early verbal communication and affect sharing emphasizing child-led learning 
within natural routines. Here we conducted a six-week pilot single-arm study of the Social ABCs 
program with 17 autistic toddlers (19–39 months) and their parents in Israel, employing pre- and 
post-intervention assessments including language, social communication, and parenting stress 
measures. Results demonstrated significant gains in expressive and receptive vocabulary, 
improved social communication reduced social withdrawal, and enhanced parent-child interac
tion quality, with high parental satisfaction and engagement. No significant changes were 
observed in autism symptom severity or developmental scores. These findings suggest that the 
Social ABCs is a feasible, promising early intervention for autistic toddlers in Israel. Larger 
controlled trials are needed to confirm efficacy and assess long-term impact.

1. Introduction

Naturalistic Developmental Behavioral Interventions (NDBIs) combine developmental science with Applied Behavior Analysis 
(ABA), embedding child-led learning into everyday routines (Crank et al., 2021; Schreibman et al., 2015). Parent-mediated NDBIs, in 
which caregivers learn to use intervention strategies during daily interactions, have been shown to improve social communication and 
language in autistic children while also supporting family engagement (Kasari et al., 2014; Vivanti & Zhong, 2020). These approaches 
are cost-effective and scalable, though meta-analyses indicate they primarily enhance targeted, proximal skills rather than broader 
outcomes like adaptive functioning (Crank et al., 2021; Vivanti & Zhong, 2020).

The Social ABCs is a parent-mediated NDBI for toddlers (12–36 months) showing early signs of autism. Grounded in Pivotal 
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Response Treatment (PRT; Koegel & Koegel, 2006), it targets early functional verbal communication and affect sharing by coaching 
parents to integrate strategies into routines (e.g., meals, playtime). Studies conducted by the team who developed the program 
demonstrated gains in vocabulary, social communication, parental fidelity, and reduced stress (Brian et al., 2016, 2022, 2024).

Parent-mediated NDBIs have been implemented across diverse global contexts using a range of delivery models, including clinic- 
based programs, home-based coaching, and telehealth or hybrid formats. Across these settings, studies consistently report improve
ments in proximal child outcomes such as social communication and early language, as well as gains in caregiver implementation and 
engagement (Brian et al., 2016, 2022, 2024; Kasari et al., 2014; Vivanti & Zhong, 2020). Implementation work has emphasized the 
importance of distinguishing between core intervention components that preserve theoretical and procedural fidelity and peripheral 
elements that can be adapted to align with local service systems and family contexts. In the present study, adaptation was limited to 
systematic translation and contextual tailoring of materials for Hebrew-speaking families, while core intervention components, ter
minology, and the group-based coaching structure were intentionally preserved.

Given rising autism prevalence in Israel (Dinstein et al., 2024), and a shortage of early-intervention professionals (Ferman & Segal, 
2024), timely access to services remains limited. Although an autism diagnosis grants entry to public supports, long waiting lists for 
speech-language therapy (Ferman & Segal, 2024), and the scarcity of Hebrew-language programs available for immediate use create a 
gap during a critical developmental window. Brief, parent-delivered interventions therefore represent a practical approach to 
expanding early access. This pilot study examined the feasibility and preliminary effectiveness of the Social ABCs with 
Hebrew-speaking families. We focused on distal outcomes: child social communication, vocabulary, adaptive functioning, aberrant 
behavior, and parenting stress, and hypothesized that the intervention would be feasible, engage parents, and lead to measurable 
improvements in both child and parent outcomes.

2. Methods

2.1. Design

This single-arm, pre–post pilot study evaluated the feasibility and preliminary outcomes of the Social ABCs, a parent-mediated 
intervention for autistic toddlers. The study was registered at ClinicalTrials.gov (NCT07025603). Without a control group, alloca
tion ratio was not applicable. No major changes were made to the design or eligibility criteria after trial initiation; only minor pro
cedural adjustments (e.g., flexible scheduling) supported family needs without altering the intervention protocol. This design enabled 
examination of implementation, parent and child outcomes, and within-subject change in a naturalistic setting. Emphasis was placed 
on feasibility and initial impact to inform future trials.

Ethical approval was obtained from the Helsinki Committee at Soroka Medical Center (SOR-20–0363) and the Ethics Committees of 
the Seymour Fox School of Education at the Hebrew University of Jerusalem (HUJI) and the Psychology Department at Ben-Gurion 
University (BGU).

2.2. Participants

Seventeen autistic toddlers and their parents completed the study. Recruitment occurred at two sites: BGU and HUJI, through 
multiple channels: at BGU, families were referred by diagnostic teams (psychologists, neurologists, psychiatrists) following an autism 
diagnosis; at HUJI, parents were drawn from prior studies or responded to social media ads. Some families joined after hearing about 
the program from participating parents. Aside from higher ADOS-2 SA-CSS scores (reflecting greater social-affect symptoms) and 
slightly lower verbal abilities among BGU participants, no significant site differences emerged (Table 1).

Inclusion criteria: (a) autism diagnosis by DSM-5 criteria via independent assessments from both a psychologist and physician 
(child psychiatrist, developmental pediatrician, or neurologist); (b) diagnosis before 30 months; (c) full-term birth (>36 weeks, 
>2500 g). Exclusion criteria: (a) known neurological/genetic conditions or severe sensory/motor impairments; (b) attendance at a 

Table 1 
Pre-intervention characteristics of participants by recruitment site (BGU vs. HUJI).

Variable BGU (n ¼ 11) HUJI (n ¼ 6) t (df) p-value Cohen's d
Measures Mean (SD)

Age at intervention (Months) 28.45 (6.14) 25.67 (4.68) t(15) = 0.96 0.35 ​
Sex % boys 90.9 100 ​ ​ ​
Visit numbers 8.09 (1.38) 9.00 (0.00) t(10) = -2.19 0.05* -0.81 (large)
Maternal education (Years) 14.91 (3.36) 18.50 (3.78) t(15) = -2.02 0.06 ​
Verbal ability* 2.91 (1.22) 1.67 (1.21) t(15) = 2.01 0.06 ​
ADOS-2 SA-CSS* 8.36 (1.63) 5.67 (1.86) t(15) = 3.11 0.01* 1.58 (large)
ADOS-2 RRB-CSS* 7.91 (1.58) 6.83 (1.72) t(15) = 1.30 0.21 ​
ADOS-2 CSS* 8.36 (1.69) 6.83 (2.23) t(15) = 1.60 0.13 ​
Cognitive score 67.73 (22.40) 71.50 (19.04) t(15) = -0.35 0.73 ​

* Lower scores on ADOS-2 and verbal ability indicating loewer symptom severity and better verbal ability. BGU Ben Gurion University of the Negev; HUJI 
Hebrew University of Jerusalem; ADOS-2 SA-CSS Autism Diagnostic Observation Schedule 2nd edition Social Affect calibrated severity scores; ADOS- 
2 RRB-CSS Autism Diagnostic Observation Schedule 2nd edition Restricted and Repetitive Behavior calibrated severity scores.
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special-education kindergarten; (c) participation in another parent-mediated intervention. These exclusion criteria were selected to 
reduce heterogeneity that could confound interpretation in a small pilot feasibility study and to align with the Social ABCs target 
population and delivery assumptions.

2.3. Intervention

Families received Social ABCs coaching from three trained coaches, all graduate students with extensive autism experience who 
completed formal Social ABCs training provided by the Canadian program developers, including direct instruction, guided practice, 
and ongoing remote supervision. One coach met fidelity with three families; two others with two families each. With developer 
guidance, all materials were translated into Hebrew by bilingual speech-language clinicians with near-native proficiency in both 
languages. A bilingual member of the original development team reviewed the initial translation, after which the materials were back- 
translated into English by the developer team, to ensure accuracy and conceptual equivalence. The back-translation was then reviewed 
by Prof. Brian, one of the program developers. No cultural contextual modifications were required beyond language adaptation, and all 
core components, terminology, and examples were retained. Eligible families attended an in-person meeting to provide consent, 
receive the manual, and review the schedule. Baseline assessments were arranged, and questionnaires were completed online 
(Qualtrics; https://www.qualtrics.com) or on paper.

The six-week group protocol (Brian et al., 2022) included weekly remote group sessions conducted via the Zoom video confer
encing platform (https://zoom.us) with 2–4 families participating per cycle, introducing strategies (≈1.5 h), in which one or two 
manual modules were introduced using program-developed translated slides. In addition, in-person coaching sessions were delivered 
individually, with one parent–child dyad per session in clinical settings (≈1–1.5 h) that combined brief parent discussion with sup
ported practice using the strategies. Individual coaching occurred twice weekly during weeks 1–3 and once weekly during weeks 4–6, 
for a total of 15 sessions. Parents received live feedback, completed a satisfaction survey at the final session, and returned for post 
intervention assessments six weeks later (See full protocol on NIH website: NCT07025603).

2.4. Measures

All measures were administered at baseline and six weeks post-intervention, except for the satisfaction questionnaire, which was 
completed after the final session.

2.4.1. Child measures
Autism symptoms were assessed with the Autism Diagnostic Observation Schedule, Second Edition (ADOS-2; Lord et al., 2012), a 

standardized, clinician-administered observational measure. The ADOS-2 consists of multiple modules (each containing 20–30 scored 
items) using clinician-coded ordinal scores (0–3); algorithm totals produce Social Affect (SA) and Restricted, Repetitive Behaviors 
(RRB) domain scores, which are converted to calibrated severity scores (CSS; range 1–10). Six ADOS-2 items (e.g., pointing, gesturing, 
initiation of joint attention) were combined to create a joint attention (JA) score (0–17; higher = poorer JA). Spoken language was 
coded via ADOS-2 item A1, harmonized across modules using an 8-point scale (Visser et al., 2017).

Developmental level was assessed with the Mullen Scales of Early Learning (MSEL; Mullen, 1995), a clinician-administered devel
opmental battery consisting of four domains (Visual Reception, Fine Motor, Receptive Language, Expressive Language) composed of 
structured tasks rather than discrete Likert-style items. Scores include T-scores (mean = 50, SD = 10), age equivalents, and the Early 
Learning Composite (mean = 100, SD = 15).

Adaptive functioning was measured via parent-report Adaptive Behavior Assessment System - II (ABAS-II; Harrison & Oakland, 
2000). The ABAS-II contains 232–241 items (depending on age band), rated on a 4-point frequency scale (0–3). Raw scores are 
aggregated into skill areas and then standardized into scaled scores (mean = 10, SD = 3) and composite standard scores (mean = 100, 
SD = 15).

Behavioral challenges were rated with the Aberrant Behavior Checklist (ABC; Aman et al., 1985), a 58-item caregiver-report in
strument with items rated on a 4-point scale (0 = not at all to 3 = severe). The Social Withdrawal subscale used in RCI analyses 
demonstrates α = .86–.94 and test–retest r = .86.

Receptive and expressive vocabulary were captured using the Hebrew CDI (HCDI; Gendler-Shalev & Dromi, 2021; Maital et al., 
2000). Depending on form, the HCDI includes approximately 400 vocabulary checklist items, marked by parents as “understands” or 
“understands and says”. Scores range from 0 to the total number of words on the form. Psychometric properties are excellent, with α 
= .95–.98 and test–retest r = .93 for expressive vocabulary and r = .94 for receptive vocabulary.

Early social-communication skills via the Communication and Symbolic Behavior Scales Developmental Profile (CSBS-DP; 
Wetherby & Prizant, 2002). The CSBS-DP Caregiver Questionnaire includes 40 items rated on a 5-point frequency scale; the Behavior 
Sample is a clinician-administered structured observation with 20 items. Composites include Social, Speech, and Symbolic domains, as 
well as a Total Score. Score ranges vary by subscale (raw and norm-referenced standard scores). Psychometric reliability is strong: 
Social Composite α = .88–.92, Speech Composite α = .83–.91, Total Score α = .89–.94; test–retest reliability r = .77 for the Social 
Composite, r = .79 for the Speech Composite, and r = .87 for the Total Score (Wetherby & Allen, Cleary, et al., 2002).

2.4.2. Parent measures
Parent stress was assessed with the Parenting Stress Index–Short Form (PSI-SF; Abidin, 1995), a 36-item parent-report measure 

comprising three subscales: Parental Distress, Parent-Child Dysfunctional Interaction, and Difficult Child - rated on a 5-point Likert 
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scale. Internal consistency for the PSI-SF subscales ranges from α = .80–.87, consistent with published estimates, and test–retest 
reliability ranges from r = .68–.75 (Haskett et al., 2006). For RCI analyses, the reliability coefficient for the Parent–Child Dysfunctional 
Interaction subscale was set to r = .715.

Intervention satisfaction was evaluated with the 7-item Social ABCs Satisfaction Questionnaire (Brian et al., 2016), rated on a 5-point 
scale assessing perceived helpfulness of the intervention.

2.5. Statistical analysis

Analyses were conducted in R (4.0.3). The final analysis included N = 17 participants. Data were complete for the ABC and PSI 
measures (N = 17). For other measures (HCDI, ABAS, CSBS-DP, and ADOS-2), one participant had missing data at either the pre- or 
post-intervention time point. Cognitive scores were missing for two participants at pre-intervention and three at post-intervention. 
Importantly, missingness was not consistent across time points for the same individuals; therefore, rather than excluding partici
pants with incomplete data, Random Forest multiple imputation (20 iterations) was employed. This approach allowed for the retention 
of the full pilot sample (N = 17) in the longitudinal analysis, as reflected by the degrees of freedom (df = 16) reported in Table 2. 
Independent-sample t-tests compared baseline child characteristics between recruitment sites (BGU, HUJI), with effect sizes (Cohen’s 
d) interpreted as small (.20), medium (.50), or large (.80) (Cohen, 1988). Paired-sample t-tests assessed pre–post changes for 
continuous outcomes, with within-subject effect sizes reported as Cohen’s dz for paired comparisons, along with 95% confidence 
intervals, following recommendations by Lakens (2013). Significance was set at p < .05 (two-tailed). Reliable Change Indices (RCIs) 
were computed for key measures (Jacobson & Truax, 1992). using the formula: RCI =

Xpost − Xpre
SEdiff

, Sdiff = √2× SDpre
̅̅̅̅̅̅̅̅̅̅̅
1 − r

√
, where r is the 

published test–retest reliability coefficient for each measure. We used the conventional RCI threshold (p < .05) to maintain a con
servative and comparable approach, although alternative thresholds have been suggested for populations with limited expected 
change (Blampied, 2022). Participants with RCI > ±1.96 were classified as showing significant improvement or deterioration. Per
centages of participants meeting RCI criteria are reported descriptively to characterize individual-level change and are not interpreted 
as an effect size or as a substitute for magnitude-based estimates.

3. Results

3.1. Screening/eligibility

A total of 47 families were initially identified as potential candidates. Fifteen did not meet inclusion criteria: ten were already 

Table 2 
Outcome measures for intervention completers pre-intervention and post-intervention (N = 17).

Pre-Intervention Post-Intervention t df p-value Cohen’s dz [95% CI] RCI

M SD M SD

ADOS-SA 7.38 2.19 6.75 2.08 -1.4 16 0.182 -0.34 [-0.83, 0.16]
ADOS-RRB 7.69 1.58 8.38 1.45 1.9 16 0.077. 0.46 [-0.04, 0.96]
ADOS-CSS 7.94 1.98 7.62 1.82 -0.86 16 0.401 -0.21 [-0.69, 0.28]
JA score 10.29 3.96 8.88 3.72 -1.82 16 0.088 -0.44 [-0.94, 0.06]
Cognitive score 69.06 11.23 68.06 10.48 -0.26 16 0.8 -0.06 [-0.54, 0.42]
ABAS-GAC 71.88 12.88 73.25 14.88 0.5 16 0.621 0.12 [-0.36, 0.60]
ABAS-Conceptual 76.56 13.25 78.81 12.07 0.86 16 0.404 0.21 [-0.28, 0.69]
ABAS-Social 76.06 14.53 77.44 14.77 0.38 16 0.710 0.09 [-0.39, 0.57]
ABAS-Practical 72.19 13.49 72.31 15.81 0.05 16 0.964 0.01 [-0.47, 0.49]
ABC Irritability 7.29 8.06 5.82 4.48 -1.02 16 0.324 -0.25 [-0.73, 0.24]
ABC Social Withdrawal 8.53 8.49 4.53 4.26 -2.42 16 0.028* ¡0.59 [¡1.10, ¡0.06] -0.89
ABC Stereotypic behavior 3.59 3.45 3.59 3.68 0.0 16 1.000 0.00 [-0.48, 0.48]
ABC Hyperactivity 12.41 9.91 10.18 7.44 -1.15 16 0.266 -0.28 [-0.77, 0.21]
ABC Inappropriate speech 2.18 2.6 2.71 2.57 0.61 16 0.552 0.15 [-0.33, 0.63]
HCDI expressive 71.73 108.18 136.8 143.31 4.11 16 0.001* 1.00 [0.40, 1.57] 1.47
HCDI receptive 211.13 192.42 389.07 289.6 3.94 16 0.001* 0.96 [0.37, 1.52] 2.38
PSI Parental distress 26.53 8.65 24.24 6.58 -1.15 16 0.266 -0.28 [-0.77, 0.21]
PSI Parent-Child Dysfunctional Interaction 23.35 5.29 20.24 4.38 -3.25 16 0.005* ¡0.79 [¡1.33, ¡0.23] -0.78
PSI Difficult Child 27.82 9.29 26.88 9.29 -0.66 16 0.516 -0.16 [-0.64, 0.32]
PSI total score 77.71 19.88 71.35 16.5 -1.78 16 0.093. -0.43 [-0.93, 0.07]
CSBS-DP Social Composite 14.33 4.56 17.07 4.38 2.9 16 0.012* 0.70 [0.16, 1.23] 0.88
CSBS-DP Speech Composite 6.33 1.5 7.0 1.46 2.2 16 0.045* 0.53 [0.02, 1.04] 0.68
CSBS-DP Symbolic Composite 9.47 4.5 10.2 3.69 0.71 16 0.486 0.17 [-0.31, 0.65]
CSBS-DP-total score 30.13 8.77 34.27 7.89 2.24 16 0.042* 0.54 [0.03, 1.05] 0.80

ADOS-2 SA-CSS, Autism Diagnostic Observation Schedule 2nd edition Social Affect calibrated severity scores; ADOS-2 RRB-CSS Autism Diagnostic 
Observation Schedule 2nd edition Restricted and Repetitive Behavior calibrated severity scores; JA Joint Attention; ABAS Adaptive Behavior 
Assessment System; GAC general adaptive behavior composite score; ABC Aberrant Behavior Checklist; HCDI The Hebrew Communicative Devel
opment Inventory; PSI Parenting Stress Index; CSBS-DP Communication and Symbolic Behavior Scales Developmental Profile.
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enrolled in specialized educational placements at the time of referral, four were participating in an overlapping parent-training 
program (one of whom was also born preterm), and one was excluded because the parents were not Hebrew-speaking, the required 
language of intervention. An additional twelve families declined participation: seven due to excessive treatment burden, three due to 
difficulties attending in-person sessions, one family could not be reached, and one declined for an unspecified reason (Fig. 1).

3.2. Feasibility and acceptability

Seventeen of 20 families (85%) completed the intervention; three withdrew for personal reasons. Among completers, 88% attended 
≥ 14 of 15 sessions, with no intervention-related concerns reported (Fig. 1). Parents expressed high satisfaction (M = 33.1/35, SD =
2.8), with 44% rating the program at the maximum score.

3.3. Child outcomes

Paired-sample t-tests showed significant gains in language and social-communication skills (Table 2). Expressive vocabulary 
(HCDI) rose by 90.7% (t(16) = 4.11, p = .001, dz = 1.00), and receptive vocabulary by 84.3% (t(16) = 3.94, p = .001, dz = 0.96), both 
representing large effect sizes. CSBS-DP Social, Speech, and Total scores also improved significantly (p ≤ .045), with the Social 
Composite showing a medium-to-large effect (dz = 0.70), suggesting a meaningful practical benefit for the participants' daily in
teractions. Additionally, ABC Social Withdrawal scores declined significantly (t(16) = 2.42, p = .028, dz = -0.59).

Beyond these significant improvements, an examination of effect sizes reveals "non-negligible" trends (Cohen, 1988) in other 
clinical domains. JA scores showed a medium effect size toward reduction (dz = − 0.44, p = .088), suggesting a meaningful clinical 
improvement in behaviours related to JA. Conversely, ADOS-RRB scores showed a medium effect size in the direction of increased 
symptoms (dz = 0.46, p = .077). While not statistically significant, this trend in RRB might reflect an increased parental awareness of 
specific repetitive behaviors following the intervention. In contrast, measures of more stable traits showed negligible effect sizes, 
including ADOS-2 Social Affect (dz = − 0.34), adaptive behavior (ABAS; dz range: 0.01–0.21), and cognitive scores (dz = − 0.06). These 
results are consistent with the nature of these assessments; cognitive and adaptive behavior (ABAS) scores are generally not expected to 
show significant shifts over such a brief intervention period. Similarly, the ADOS-2 is widely recognized as a diagnostic tool that is less 
sensitive to subtle clinical changes over short-term durations.

3.4. Parental outcomes

The Parent-Child Dysfunctional Interaction (PCDI) subscale of the PSI improved significantly (t(16) = -3.25, p = .005, dz = -0.79), 
representing a large effect size. While other PSI subscales did not reach statistical significance, the PSI Total Score yielded a medium 
effect size (dz = − 0.43, p = .093), indicating a clinical trend toward reduced overall parental distress, a key goal of this parent- 
mediated intervention.

Overall, the Social ABCs demonstrated high feasibility and acceptability, with meaningful vocabulary and parent-child interaction 

Fig. 1. CONSORT flow diagram of participants. Ben Gurion University of the Negev (BGU); Hebrew University of Jerusalem, Israel (HUJI).
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gains and reductions in social withdrawal, warranting further investigation in larger controlled trials.

4. Discussion

This pilot study provides preliminary feasibility under the present eligibility criteria that the Social ABCs is a feasible, promising 
early intervention for autistic toddlers in Israel and potential benefits of the group-based Social ABCs program for Hebrew-speaking 
families of autistic toddlers. Findings showed high parent satisfaction, strong participation, and improvements in child vocabulary, 
social-communication skills, and parent-child interaction.

Feasibility findings were generally positive. Enrollment and retention were high (85% completion), consistent with prior Social 
ABCs studies (Brian et al., 2016, 2022). Although inclusion criteria were intentionally narrow to minimize confounding from con
current intensive therapies, families who met criteria showed strong engagement. Parents rated the program as highly helpful, 
consistent with previous work demonstrating strong parental motivation for participating in parent-mediated interventions (Pickard 
et al., 2016; Trembath et al., 2019). suggesting strong engagement, likely supported by the hybrid format combining online group 
sessions with in-person coaching. Coach training was successfully delivered with developer supervision, suggesting that the model can 
be transferred to local providers. Together, these indicators support the feasibility of implementing Social ABCs in Hebrew-speaking 
community settings and inform the design of future, larger trials

Significant vocabulary gains and CSBS-DP improvements were observed. These findings align with prior NDBI research (Brian 
et al., 2016; Vivanti & Zhong, 2020). JA scores showed a moderate within-subject reduction (dz = − 0.44, 95% CI [− 0.93, 0.05]), 
although the confidence interval included zero, indicating that a definitive effect cannot be established in this pilot sample. Though 
ADOS-2 scores showed no significant change, this may reflect measurement insensitivity to subtle behavioral shifts, supporting calls 
for more sensitive observational tools (e.g., BOSCC) (Carruthers et al., 2021; Grzadzinski et al., 2020). In this study, a significant 
decrease was observed only on the Parent-Child Dysfunctional Interaction (PCDI) subscale of the PSI, while other parenting stress 
domains (Parental Distress, Difficult Child) showed no change. This suggests that the parent–child interaction quality, a core target of 
NDBIs, showed greatest improvement. Improvements in moment-to-moment engagement may reflect behavioral changes that enhance 
family functioning and lay the groundwork for broader developmental gains over time. Although parent-mediated interventions can 
temporarily increase stress as parents learn new strategies (Brian et al., 2022), these findings highlight that even without reductions in 
overall stress, strengthening parent–child interactions can yield meaningful change for families (McConachie et al., 2015).

4.1. Limitations

This pilot study had several limitations. The small, uncontrolled design and reliance on self-reported measures limit the strength 
and generalizability of the findings. Crucially, while our outcome measures were collected at a 6-week post-intervention assessment 
point, the study lacked a long-term follow-up to assess the sustained durability of effects months after the conclusion of the program. 
The single-arm, pre–post design limits causal inference and does not control for threats such as regression to the mean or nonspecific 
intervention effects. Multiple-baseline single-case research designs offer a methodologically stronger alternative for early-stage 
intervention research by allowing staggered intervention onset and repeated measurement across participants to strengthen inter
nal validity. In the present implementation, the fixed six-week cohort structure and group-based Zoom sessions, combined with co
ordinated in-person coaching, precluded the use of a true multiple-baseline design. Future trials could incorporate multiple-baseline or 
hybrid SCRD-group designs with more frequent repeated measurement to strengthen causal inference while preserving the ecological 
validity of community-based, group-delivered service models (McLay et al., 2021).

Eligibility criteria were intentionally narrow to reduce heterogeneity in this preliminary phase, highlighting the need for future 
studies with broader inclusion and more rigorous designs. Parent implementation fidelity was not formally assessed, limiting con
clusions about the extent to which caregiver strategy use mediated intervention effects. Social validity was measured only through a 
brief parent satisfaction questionnaire, providing limited insight into caregivers’ experiences and acceptability of the program. Future 
research should include larger randomized controlled trials (RCTs), blinded outcome assessments, formal measures of parent 
implementation fidelity, additional social validity methods (e.g., interviews), and longer-term follow-up to evaluate sustained impacts 
and potential developmental gains over time.

Beyond these methodological constraints, several systemic challenges for wider implementation in Israel must be addressed. While 
the hybrid delivery model is efficient, the inclusion of face-to-face sessions imposes logistical demands on Israel’s strained public 
healthcare and child development centers. Furthermore, large-scale implementation would require a robust infrastructure for pro
fessional training and ongoing mentorship to ensure model fidelity, a significant undertaking given the current shortage of specialized 
clinicians in the public sector. Additionally, while digital literacy is generally high in Israel, the "digital divide" remains a concern for 
specific underserved populations. Ensuring universal access to stable internet and hardware is essential for the equitable delivery of 
such remote-access interventions. Future research should pilot this program within community service settings to identify sustainable 
pathways for integration into the Israeli public health system.

4.2. Implications

Despite these limitations, within the current eligibility criteria, this pilot study provides preliminary support that the Social ABCs 
may be a scalable, promising parent-mediated intervention to address early communication delays in autistic toddlers in Israel. Its 
group-based format and hybrid delivery model (online and in-person) offer a practical option for systems facing long wait times for 
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services. Training community providers to deliver programs like Social ABCs could close critical service gaps, offering families an 
early, accessible support following diagnosis and potentially improving developmental trajectories during a crucial window for 
intervention.
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