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ABSTRACT: Background: Equitable access to early childhood intervention (ECI) remains a persistent systemic
challenge in under-resourced and rural communities, particularly for children with global developmental delay (GDD)
and attention-deficit/hyperactivity disorder (ADHD). Community-based rehabilitation programs aim to reduce this
disparity by delivering services in naturalistic environments, yet empirical evidence concerning their individualized
effectiveness and implementation barriers in rural settings remains limited. Grounded in Bronfenbrenner’s bioeco-
logical systems theory and family-centered practice, this study aimed to evaluate the preliminary effectiveness and
examine the implementation challenges of a community-based ECI program for children with developmental delays
in rural Taiwan. Methods: A convergent mixed-methods design was employed. The quantitative phase used a single-
case A-B-M (baseline, intervention, maintenance) design with three preschoolers; because the intervention was not
withdrawn and reintroduced, the design is distinct from classical reversal (ABAB) withdrawal designs. Session-level
target-behavior percentages were analyzed through visual analysis and complemented by the non-overlap of all pairs
(NAP) and Tau-U effect-size estimates. The qualitative phase involved semi-structured interviews with eight key
stakeholders—parents, special educators, therapists, social workers, and supervisors—analyzed through inductive
thematic coding. Results: Visual analysis together with Tau-U indicated notable and sustained improvements
in the three target behaviors (name writing, tripod pencil grasp, and same-different discrimination) for all three
participants. Qualitative findings revealed multilevel implementation barriers, including caregivers’ limited awareness
of ECI resources, inconsistent intergenerational parenting strategies, shortages of multidisciplinary professionals in
rural catchments, and inflexible administrative procedures. Conclusions: These preliminary findings suggest that
community-based rehabilitation is a promising model for supporting children with developmental delays in rural
contexts, while highlighting that effectiveness is constrained by family-level and service-system barriers. Policy-
makers and practitioners should prioritize culturally responsive, parent-mediated training that engages co-resident
grandparents, expand localized professional capacity, and streamline administrative communication.
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1 Introduction

Child development unfolds through a sequence of age-graded tasks in which each stage builds upon
competencies consolidated in the preceding one [1]. Children whose progression is disrupted—whether
by biological vulnerability, delayed acquisition of milestones, or environmental adversity—may require
additional supports from parents, educators, and allied professionals to catch up with age-appropriate
expectations [2,3]. Early intervention services are designed to provide such supports during this plastic
developmental window, with substantial downstream benefits for cognitive, social, and adaptive functioning
across the life course [4-7]. Under the Diagnostic and Statistical Manual of Mental Disorders (DSM-5),
global developmental delay (GDD) is characterized by significant delay across two or more developmental
domains—cognitive, motor, communication, social, and self-care—whereas attention-deficit/hyperactivity
disorder (ADHD) is a neurodevelopmental condition marked by impairing levels of inattention, hyperactivity,
or impulsivity that interfere with participation across everyday settings [8]. The present study is framed
by Bronfenbrenner’s bioecological systems theory, which conceptualizes child development as the joint
product of proximal processes within the microsystem (child, family, and caregivers) and the broader
mesosystem and exosystem (community services and policy), and by family-centered practice, which
positions caregivers as active interventionists rather than passive recipients of professional services.

The effectiveness of early intervention has been documented across diverse diagnostic populations.
For autism spectrum disorder (ASD), Smith et al. [9], Smith et al. [10], and Vietze and Lax [11] used applied
behavior analytic strategies to plan and deliver individualized training, reporting notable improvements
in cognition, language, and autism-related symptoms. Callanan et al. [12], Ozcan and Cavkaytar [13],
Rollins et al. [14], Wang [15], Wetherby and Woods [16], and Ghebre et al. [17] applied community-based
parent-implemented models and reported progress in motor skills, language expression, and comprehension,
together with reduced parent—child relational stress and enhanced parenting self-efficacy. By contrast,
Green et al. [18] compared therapist-delivered, group-based, and parent-mediated interventions for ASD
and found that parenting stress did not decline meaningfully over time. Comparable evidence has also
accumulated for children with developmental delay and ADHD more broadly: parent-mediated programs
have been shown to improve behavioral regulation, attention-related functioning, and parent—child in-
teraction quality in preschoolers with GDD or ADHD symptomatology [19-22]. These cross-diagnostic
findings support extending community-based, parent-mediated models beyond ASD to the heterogeneous
population of children with developmental delays served in the present study. This extension is supported by
recent evidence that parent-implemented programs can improve developmental outcomes among children
with GDD and that caregiver-implemented language interventions benefit young children with language
impairment or developmental risk [23,24].

Extensive literature indicates that early intervention significantly enhances children’s developmental
trajectories across multiple domains, including motor proficiency, linguistic and communication abilities,
activities of daily living, and socio-emotional functioning. Furthermore, such interventions mitigate family-
related stress and substantially reduce long-term educational and societal expenditures [9-16,25-29].
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In the context of Taiwan, the 2019 amendment to the Special Education Act stipulates the provision of
early intervention services for children with disabilities starting at two years of age, effectively integrating
medical resources for comprehensive rehabilitation, training, and therapeutic support [30]. Concurrently,
the Protection of Children and Youths Welfare and Rights Act mandates that government entities, alongside
public and private institutions, deliver essential services and support frameworks for vulnerable children.
These provisions encompass protection, counseling, therapy, early intervention, disability rehabilitation,
and specialized assistance [31]. Together, these legislative frameworks highlight the national commitment
to prioritizing early intervention.

Empirical evidence suggests that situating early intervention services within community settings
facilitates greater access to essential resources and support systems for children with developmental delays
and their families. Furthermore, community-based programs foster deeper social integration and interaction,
thereby strengthening the functional competencies and overall resilience of both the children and their
family units [10,14,17,32-37]. However, in Taiwan, the distribution of early intervention resources varies
significantly by region, leading to inconsistent quality and inadequate accessibility. Families living in remote
areas with children who have developmental delays often encounter challenges in accessing these resources,
incurring substantial time and transportation costs [38]. Systematic reviews of telehealth and telepractice
further suggest that remote coaching can partially compensate for geographical barriers when families
receive structured support and feedback [39-41]. To mitigate these systemic geographical disparities,
recent global literature has increasingly emphasized the integration of telehealth and remote parent-
coaching models as essential pathways to deliver accessible, community-based care [42]. The government
has acknowledged the insufficient provision of early intervention services and the unequal distribution
of medical and educational resources. In 2009, the Ministry of the Interior collaborated with private
organizations to implement a community rehabilitation service plan and proposed the “Implementation
Plan for Community Rehabilitation Services for Children with Developmental Delays” in 2011, prioritizing
remote areas without resources related to early intervention services. This program utilizes a professional,
multidisciplinary approach to provide parents with home intervention strategies to support children with
developmental delays within the home [43,44]. Additionally, this program offers simple rehabilitation
techniques and home assistive device recommendations for primary caregivers, focusing on cultivating the
self-care abilities of children with developmental delays, establishing family support systems, improving
family functioning, and fostering a community care model [43]. Lin [32] found that providing remote
community rehabilitation programs with multidisciplinary teams enables primary caregivers to learn home-
based intervention methods and skills. Nevertheless, the implementation of community-based rehabilitation
services in remote areas encounters multifaceted barriers. These include logistical and transportation
constraints, inadequate dissemination of service information, suboptimal parental engagement, and a
critical scarcity of qualified professionals [45]. Consequently, the present study seeks to evaluate the
efficacy of remote community rehabilitation programs for children with developmental delays. Furthermore,
it aims to elucidate the specific challenges experienced by both parents and practitioners, ultimately
providing evidence-based recommendations to optimize the delivery and impact of these interventions.

2 Literature Review
2.1 Service Models in Early Intervention
Bailey and Wolery [46] conceptualize early intervention as specialized professional services directed

toward children with developmental delays—spanning from birth to six years of age—and their families. En-
compassing education, therapeutics, preventive measures, and family advocacy, these multi-tiered services
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are meticulously individualized to accommodate the unique requirements of each family unit. The primary
objectives are to optimize the cognitive, linguistic, motor, and socio-emotional developmental domains of
the children, while simultaneously fostering familial resilience and adaptive capacities. Ultimately, such
comprehensive interventions serve to mitigate broader societal expenditures and safeguard the fundamental
rights of the child [29,46,47].

The models of early intervention can be categorized into hospital-based, center-based, and home-
based settings. Hospital-based early intervention programs aim to provide integrated care, improve
health outcomes for infants and toddlers under three years old with developmental delays or at high
risk, and offer support to families and primary care providers [48]. The center-based early intervention
model is highly specialized and serves infants and young children with developmental delays, involving
a transdisciplinary team that assesses their needs and formulates intervention goals and Individualized
Family Service Plans (IFSPs). Vietze and Lax [11] provided center-based early intervention services for
106 ASD children, using applied behavior analysis procedures for intervention. The results showed
significant improvements in the cognition, communication, motor, social-emotional, and adaptive behaviors
of children with ASD. Additionally, home-based early intervention programs, known as “family-centered
services”, focus on meeting family needs and enhancing functionality to improve developmental outcomes
for children with developmental delays [49]. McBride et al. [50] asserted that family-centered services
emphasize supporting family decisions and aim to improve family functioning. For example, Callanan
et al. [12] used the Parent-Child Relationally Informed Early Intervention (PCRI-EI) theory to conduct a
12-week AB experiment with four children with disabilities. The results found that parental stress and
parent-child relationship pressure are significantly reduced, and parents’ sense of competence is enhanced
considerably. Callanan et al. [51] found that, through the experience of 14 therapists participating in The
Parent Child Relationally Informed-Early Intervention (PCRI-EI) program, parents were active partners in
therapy and brought family background and expectations into the goal-setting process to build a family-
centered, therapeutic partnership. In addition, Meadan et al. [52] used video demonstration methods
to train and coach three pairs of ASD parents and children. The results showed that all three parents
learned to implement naturalistic teaching strategies. Moreover, ASD’s communication skills have also
improved. Hughes-Scholes et al. [53] conducted a study of five professionals and nine families in early
intervention programs. Results showed that professionals’ knowledge, understanding, confidence, and
home visiting skills increased, and they had positive attitudes towards implementing the model. It can
be seen that home-based early intervention programs, through training of parents and professionals and
home visits by professionals, can support parents in implementing effective intervention strategies in the
natural environment and promote the development of young children with disabilities [52,53]. Recent
scoping and qualitative evidence further shows that caregiver coaching is most effective when providers
use explicit modeling, guided practice, feedback, and joint planning, while also addressing caregivers’
perceived barriers and contextual constraints [54,55]. Movahedazarhouligh [56] also examined parent-
implemented interventions and family-centered service delivery approaches in early intervention and
early childhood special education. The review found that parent-implemented interventions can improve
children’s communication, social interaction, adaptive behavior, and developmental skills, while also
enhancing parents’ confidence, knowledge, and engagement in the intervention process. Furthermore,
robust systematic reviews and longitudinal randomized controlled trials strongly corroborate that parent-
mediated interventions (PMI) yield enduring improvements in children’s social communication skills and
adaptive behaviors over time [57,58]. Related reviews of family-mediated and play-based interventions
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likewise report positive effects on social communication, language, and engagement outcomes in preschool-
aged autistic children [59-61].

Secondly, Ridout and Eldevik [62] found that adaptive functioning, intellectual functioning, and
core autism symptoms were the most important domains that assess the effectiveness of Early Intensive
Behavioral Interventions (EIBI) for children with autism. Ozcan and Cavkaytar [13] learned teaching
skills through a parent training program and successfully taught three young children with ASD and
intellectual disabilities to acquire toileting skills. Early Social Interaction (ESI) is an intervention model
implemented by parents. It teaches parents to select individualized goals from daily life to implement
teaching. Wetherby and Woods [16] used a quasi-experimental research method to evaluate 17 children
who entered ESI at the age of 2. The social communication skills of children with ASD were found to be
significantly improved in 11 of the 13 social communication skills. Sone et al. [63] analyzed the effectiveness
of seven Caregiver-Implemented Interventions in early intervention (EI) and also found that coaching
parents to provide immediate feedback and to problem-solve in real time was more effective than traditional
teaching methods.

2.2 Community-Based Services for Developmentally Delayed Children

Community-based early intervention programs are aimed at children under six who have abnormalities
or are expected to have abnormalities in various developmental areas. It adopts a child-centered and
multi-professional cooperation model to provide holistic services for children and families, encourage
community residents to participate, and establish a community support system [64]. The Nova Scotia
Early Intensive Behavior Intervention Model (NS EIBI) emphasizes that behavioral intervention for ASD is
feasible and sustainable in community settings. It combines parent training and naturalistic one-to-one
behavior intervention employing Pivotal Response Treatment (PRT). Smith et al. [9] conducted a 12-month
intervention on 45 children with ASD and found positive growth in language, cognition, and adaptive
behavior. Smith et al. [10] reported that 108 children with ASD participated in the EIBI program and
used PRT combined with positive behavioral support. The results also showed significant improvements
in key language and cognitive outcomes and significant reductions in behavioral problems and autism
symptom severity in the high-functioning group. Secondly, the Early Start Denver Model (ESDM) is an early
intervention model directly conducted by therapists and is widely used in ASD. It can be in one-on-one,
group (G-ESDM), and through parent coaching (P-ESDM). A randomized community-based feasibility trial
of modified ESDM also indicates that naturalistic developmental behavioral interventions can be adapted for
community service systems, although implementation demands remain substantial [65]. Green et al. [18]
compared the effects of individual, group, and parent-delivered interventions on the development of ASD
and the mental health of their parents with 53 children aged 17-44 months. The intervention lasted 10
months, and the results showed that children in different groups had significant progress in cognitive
skills and adaptive behaviors. Still, parents’ parenting stress did not decrease over time. Ghebre et al. [17]
investigated the impact of community-based interventions on the quality of life of 228 families in Zambia
with both physical and mental disabilities. The study found that physical therapy was the most important
predictor of emotional, physical, and disability-related support. Community caregiver visits and play
groups were key factors in improving emotional quality of life. Tollan et al. [29] found that effective early
intervention systems typically include early identification, timely access to services, collaboration among
professionals, and active family involvement. In addition, the authors highlighted that high-quality early
intervention services can positively support children’s developmental outcomes and family well-being.
Large-scale and community-partnered implementation studies have shown that brief parent-mediated
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interventions can be delivered with acceptable feasibility in community systems when providers receive
structured training and follow-up support [66—69].

Lin [32] indicated that the community-based early intervention model in Miaoli County incorporates
both one-on-one and group-based service formats. This approach develops individualized service plans
tailored to the specific needs of children and their families, leveraging a multidisciplinary team to integrate
resources and enhance children’s developmental trajectories. Furthermore, the model implements family-
centered intervention strategies to cultivate parents’ comprehension of and support for early intervention.
Regarding Taitung County, Lin [32] further highlighted the establishment of community centers that deliver
consistent intervention programs through multidisciplinary collaboration. These centers have successfully
constructed a parent support network and routinely conducted infant developmental screenings, thereby
raising local authorities’ awareness and augmenting the frequency of such screenings.

Despite these structured models, a substantial body of literature has documented systemic barriers and
operational challenges within early intervention services. For instance, Greenwood et al. [37] investigated
the perspectives of 16 parents and 24 caregivers regarding community-based early childhood education
for preschoolers with disabilities, identifying critical constraints such as economic limitations, a lack
of professional expertise, and inadequate policy backing. Wang [15] delineated institutional hurdles,
categorizing them into domains of curriculum and pedagogy, interdisciplinary collaboration, parental
engagement, and administrative resource allocation. Similarly, Valverde et al. [26] evaluated Taiwan’s
home-based services, pinpointing deficiencies that encompass personnel shortages, unregistered service
recipients, ambiguous operational standards, logistical difficulties exacerbated by extensive service areas,
and financial pressures.

Additional research corroborates these structural challenges across various contexts. Ko [70] outlined
policy and administrative bottlenecks, including suboptimal policy promotion, inadequate service frequency,
flawed assignment indicators and tendering processes, service delivery gaps, personnel retention issues,
and parental over-reliance. Specifically focusing on rural contexts, Hong [45] emphasized geographical
and temporal constraints, challenges in service advocacy, passive parental engagement, and a critical
scarcity of professionals. Lien [71] highlighted service dilemmas such as intra-familial conflicts, insufficient
foundational professional knowledge, and obstructive parental attitudes. Huang [34] reported constraints
related to resource scarcity, time limitations, curriculum gaps, concerns over speech development, and
parental stress. Finally, institutional reports, such as those from the Theresa Opportunity Center [72],
have cited operational obstacles encompassing personnel training deficits, skewed parental perceptions,
suboptimal learning environments, household interference, equipment management issues, safety concerns,
and challenges in team integration.

Evidently, community-based rehabilitation programs emphasize providing professional support for
children with developmental delays within naturalistic settings. These models are strategically designed
to foster inclusive peer interactions, promote engagement in routine community activities, and integrate
supplemental community resources [9,10,64,73]. Within Taiwan, this intervention has been actively imple-
mented across remote and under-resourced regions. Consequently, the empirical findings of the present
study aim to furnish policymakers with the robust evidence necessary to further scale and promote this
intervention model.

Accordingly, the primary objective of this research is to evaluate the effectiveness and implementation
challenges of community-based rehabilitation programs for children with developmental delays. To achieve
this, the study is guided by the following research questions: (1) What is the immediate effectiveness of the
community-based rehabilitation program? (2) To what extent are the intervention outcomes maintained
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over time? (3) What programmatic challenges are identified from the perspective of parents? (4) What
implementation barriers are encountered from the perspective of early intervention practitioners?

3 Methods

3.1 Research Structure

Because of the substantial individual variability and small population sizes typical of children with
developmental delays, randomized group comparisons are often impractical. Non-randomized studies
(NRS) nonetheless provide meaningful evidence about the effects of complex public-health and educational
interventions, particularly when randomization is unethical or infeasible [74-76]. Single-case experimental
designs (SCEDs) offer strong internal validity through repeated within-participant comparisons and are
widely recognized as evidence-based methods in special education research [77,78]. Accordingly, this study
employed an A-B-M (baseline-intervention-maintenance) single-case design. It is important to clarify that
the A-B-M design is not a classical reversal or withdrawal design: although the word ‘withdrawal’ has
been used in earlier Taiwanese literature to describe the fading of therapist contact after the intervention
phase, the intervention itself was not withdrawn and reintroduced as in the ABA or ABAB paradigms [78].
The A-B-M structure is more accurately described as a pre-experimental single-case design that evaluates
immediate intervention effects (A — B) together with their short-term maintenance once direct instruction
is faded (B — M). Each participant received three months of community-based rehabilitation services, with
a one-hour session per week, totaling twelve sessions. The first 30 min involved direct intervention with
the preschoolers, and the second 30 min provided strategic guidance to the parents. Target behaviors were
individualized and defined operationally before baseline. A task-analysis teaching approach was combined
with a four-step instructional sequence (explanation — demonstration — assistance — automation) and a
graded reinforcement schedule, as detailed in Section 3.3. During the baseline phase, the target behavior
was observed on at least three occasions prior to any intervention contact; once baseline data were
judged stable on visual inspection, participants entered the intervention phase and received at least eight
individual intervention sessions. The maintenance phase observed the target behavior across four weeks
after direct instruction was faded, with at least four observations per participant. A qualitative strand
of semi-structured interviews with parents, special education teachers, and community rehabilitation
professionals ran concurrently, guided by a semi-structured interview outline developed from the literature
and field experience, as shown in Fig. 1.

3.2 Participants

In line with the study purpose, recruitment proceeded in two stages. The first stage enrolled three
young children in a single-case A-B-M (baseline-intervention-maintenance) design. Purposive sampling
applied two inclusion criteria: (1) the child resided in a designated remote area of New Taipei City and held
an official certificate of developmental delay; and (2) the child’s family was enrolled in the local community
rehabilitation service program and had provided written informed consent. All three children attended
local kindergartens but had restricted access to medical, special education, and social-welfare resources
because of geography, and were therefore eligible for the ‘New Taipei City Government Subsidy Community
Rehabilitation Service Program for Children with Developmental Delays’. Services were delivered at local
childcare centers and health clinics, naturalistic community settings that form part of the children’s and
caregivers’ everyday routines. The second stage comprised a qualitative strand; interview participants
included parents, special education teachers, therapists, social workers, and supervisors (N = 8).
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Single-Subject
Preschoolers Experimental Design

Independent variable: Community-
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Figure 1: Research Structure.
3.2.1 Participant A

Participant A is a 5-year-old male—the elder of two children in his family—diagnosed with mixed
developmental delay and attention-deficit/hyperactivity disorder (ADHD). Currently enrolled in a se-
nior kindergarten program, he frequently exhibits behavioral challenges, including impulsivity and rule
non-compliance. Furthermore, he demonstrates passive engagement during educational activities and
experiences pronounced deficits in sustained attention, particularly within group settings. Prior to the
intervention, baseline assessments administered via the Early Intervention and Early Childhood Special
Education Curriculum Guide: Assessment Manual [79] indicated that Participant A’s scores across eight
developmental domains ranged from 68% to 92%. His highest proficiency was observed in sensory percep-
tion, whereas cognitive functioning emerged as his primary area of need. Given his impending transition
to elementary school, collaborative goal-setting with his mother designated “writing his own name”—a
specific skill within the cognitive domain—as the primary target for intervention.

3.2.2 Participant B

Participant B is a 4-year-and-8-month-old male—the elder of two male siblings in his family—diagnosed
with global developmental delay and a suspected language delay. Currently enrolled in an intermediate
kindergarten program, he exhibits limited expressive language skills and frequently fails to respond to
educator prompts. Prior to the intervention, baseline assessments administered via the Early Intervention
and Early Childhood Special Education Curriculum Guide: Assessment Manual [79] indicated that his
scores across eight developmental domains ranged from 65% to 94%. His highest proficiency was observed
in sensory perception, whereas fine motor skills emerged as his primary area of need. Having received
community-based rehabilitation services for the past year, he is capable of interacting with the researchers
using appropriate sentence structures when provided with adequate instructional guidance. Given his limited
engagement in grasping and pre-writing activities at home—skills prerequisite for his impending transition
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to elementary school—collaborative goal-setting with his mother designated “using the first three fingers to
correctly hold a pen to draw or write” as the specific intervention target within the fine motor domain.

3.2.3 Participant C

Participant C is a 4-year-and-5-month-old male—the elder of two siblings in his family—diagnosed with
mixed developmental delay. He exhibits significant challenges with expressive language; when responding
to educator prompts, his verbal output is typically restricted to simple affirmative or negative replies (e.g.,
“yes”, “no”) or abbreviated phrases (e.g., “drink water”). Nevertheless, observations indicated that his ability
to articulate basic needs improves substantially within familiar contexts or with acquainted individuals, as
evidenced by spontaneous utterances such as, “Teacher, I have done it.” Corroborating this, his mother
reported enhanced communicative proficiency within the home environment, suggesting that his social
interaction and verbal expression are likely inhibited in the presence of unfamiliar persons. Prior to the
intervention, baseline assessments administered via the Early Intervention and Early Childhood Special
Education Curriculum Guide: Assessment Manual [79] indicated that his scores across eight developmental
domains ranged from 67% to 90%. His highest proficiency was observed in sensory perception, whereas
cognitive functioning emerged as his primary area of need. Specifically, during instructional sessions,
Participant C demonstrated difficulty discriminating between similar objects or symbols—a developmental
milestone typically expected by age three. Consequently, through collaborative goal-setting with his mother,
the ability to “recognize more than two objects or pictures” was designated as the primary intervention
target within the cognitive domain.

3.3 Teaching Steps

Each participant received one thirty-minute intervention session per week delivered by a trained
special educator at the community rehabilitation site. Participant A was scheduled on Fridays, 2:30-3:30
p-.m., Participant B on Fridays, 3:30-4:30 p.m., and Participant C on Mondays, 3:00-4:00 p.m. Every one-hour
block was partitioned in a standardized fashion: the first 30 min were devoted to direct child-focused
instruction, and the second 30 min to structured parent coaching. To maximize cross-case consistency, each
child-focused segment followed the same four-step instructional sequence (explanation — demonstration
— assisted practice — automation) with the same prompt-fading hierarchy (full physical — partial physical
— model — gestural — verbal — independent), retreating to a more intrusive level only if two consecutive
trials were unsuccessful. Reinforcement was delivered on a continuous schedule during early acquisition
trials (social praise paired with a preferred activity or token) and thinned to an intermittent schedule once
the child produced three consecutive correct responses. Participant A’s target behavior was writing his
name; following explanation and demonstration, physical guidance and verbal prompts were used and
faded until independent production was achieved. Participant B’s target was using a tripod (first-three-
finger) grasp to draw or write; after explanation and demonstration of the correct pencil posture, pens of
graded thickness were used with physical guidance and verbal prompts that were systematically faded.
Participant C’s target was recognizing whether two or more everyday objects or pictures were the same or
different; the therapist demonstrated with familiar items and then faded from physical to verbal prompts.
The parent-coaching segment that followed was structured around four components: (i) brief review of
the session’s target behavior and the prompt/reinforcement sequence the child had just received,; (ii) live
modeling of one or two teaching routines by the therapist; (iii) guided practice by the caregiver with
real-time coaching and corrective feedback; and (iv) collaborative planning of a small set of embedded
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learning opportunities to rehearse at home over the following week. Caregivers were encouraged to engage
co-resident grandparents in these routines whenever possible.

Session-level scoring followed the rubric of the ‘Early Intervention and Early Childhood Special
Education Curriculum Guide: Assessment Manual’. During each thirty-minute intervention segment, time
sampling was applied in five-minute intervals (six intervals per session). For each interval, the therapist
rated the quality of the target behavior on a 5-point ordinal scale anchored from 0 (no response) to 4
(independent, stable performance). Interval scores were summed to yield a session-level raw score, which
was then converted to a percentage by dividing the obtained score by the maximum possible score (24).
Thus, the percentages reflect performance quality scores rather than occurrence frequencies [80]. This
standardized conversion was applied identically across baseline, intervention, and maintenance phases, so
that the vertical axis of Figs. 2—4 expresses the same quantity in all three phases.

3.4 Research Tools
3.4.1 Early Intervention and Early Childhood Special Education Curriculum Guide

This study employed the Early Intervention and Early Childhood Special Education Curriculum Guide:
Assessment Manual, published by the First Social Welfare Foundation (2004) [79], as the primary research
instrument to collect quantitative data across the baseline, intervention, and maintenance phases for the
three participants. Designed to evaluate the baseline proficiencies of children with developmental delays
from birth to six years of age, this instrument demonstrates robust content validity—established through
expert consensus in special education and curriculum design—making it a reliable framework for both
initial assessment and instructional planning. The manual’s visual profiles facilitate a clear understanding of
the child’s developmental trajectory for both parents and practitioners, functioning as a critical foundation
for the early intervention team when formulating the Individualized Family Service Plan (IFSP).

The assessment categorizes development into eight distinct domains: sensory perception, gross motor
skills, fine motor skills, cognitive abilities, communication skills, social adaptation, activities of daily
living, and leisure and recreation. Assessment items within each domain are sequenced hierarchically
according to standard developmental milestones. Furthermore, each item is paired with a “developmental age
reference value”, which assists practitioners in evaluating current functioning and designating appropriate
intervention targets.

The scoring system employs a five-point ordinal rating scale to quantify the level of instructional
prompting required for target behaviors. The rubric is defined as follows: 0 (no response), 1 (substantial
prompting required), 2 (minimal prompting required), 3 (emergent skill with inconsistent performance),
and 4 (independent mastery). Consequently, these scores (0-4) reflect ordered gradations of performance
quality rather than binary correctness. To ensure that subsequent visual and statistical analyses operate on
a consistent, scale-invariant metric, these raw ordinal scores were converted into session-level percentages
using the formula detailed in Section 3.3.

3.4.2 Interviews

The authors developed an interview outline based on relevant literature on community rehabilitation
services and their service experience. The interview process was conducted face-to-face between the
researchers and the interviewees. The interview location was the community rehabilitation service center,
and the interview time lasted from thirty minutes to one hour.
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3.4.3 Research Diary

During the intervention or interview process, the authors recorded events, children’s behavior, ques-
tions raised by the interviewees, and their reflections through a research diary. By writing a research diary,
the authors can reflect on the entire research process, clarify, and analyze the research results.

3.4.4 Data Analysis

Data analysis proceeded in two strands. For the quantitative strand, inter-rater reliability and visual
analysis were combined with effect-size estimation to evaluate intervention effects across phases. Two
independent coders—the first author and a second rater, both graduates of the Department of Special
Education with at least three years of community rehabilitation experience—re-scored every session from
video recordings. Inter-rater reliability, computed as the percentage of interval-level agreement, was 100%
at baseline and ranged from 95% to 99% during intervention and maintenance across the three participants.
Visual analysis, following Kratochwill et al. [78], examined within-phase level, trend, variability, and
immediacy of effect, and between-phase overlap. To complement visual analysis with a more objective
estimate of intervention effects, we computed the non-overlap of all pairs (NAP) and the Tau-U effect
size [77,78,81]; these metrics are reported alongside visual-analysis summaries in the results for the three
participants.

For the qualitative strand, audio-recorded interviews were transcribed verbatim and checked against the
recordings, preserving the phrasing of the participants to retain authenticity. Transcripts were imported into
NVivo 14 (Denver, CO, USA) and coded in three progressive cycles—open, axial, and selective coding [82-84].
Two researchers independently performed open and axial coding on the full data set; coding decisions were
documented in a shared codebook, and inter-coder discrepancies were resolved through iterative consensus
discussion rather than by overriding one coder’s judgment. Themes were derived inductively from clusters
of axial codes and refined through constant comparison with the research diary and field notes; a written
audit trail linked raw excerpts to codes, codes to categories, and categories to the final themes. Citations
follow the convention ‘data source-role-date’—for example, ‘Interview—Mother A—01 January 2022’ and
‘Interview—Therapist A—03 April 2022’. Trustworthiness was supported by (1) member checking, in which
verbatim transcripts were returned to participants for confirmation; and (2) triangulation across interview
data, research diaries, and session notes to examine convergence across sources. This approach is consistent
with flexible coding practices for contemporary interview research, in which iterative codebook refinement
and consensus-based interpretation are used to preserve analytic transparency [85].

4 Results
4.1 Assessing Intervention Outcomes for Developmentally Delayed Toddlers
4.1.1 Participant A

During the baseline periods, Participant A could only perform basic writing strokes and simple symbol
writing, such as circles and triangles. However, he did not possess the ability to write his name or related
stroke concepts; the accuracy rate was only 10%. During the intervention period, the researchers designed
a description learning sheet with physical assistance and gave him immediate reinforcement when he
completed the task. In the later stage of the intervention, verbal prompts and reinforcements were used to
reduce distractions. Participant A’s name-writing ability scores ranged from 25 to 35, with an average of 32.5.
As can be seen from Fig. 2, during the 5th, 7th, and 11th intervention sessions, Participant A’s concentration
during the intervention process was poor, and he was often distracted, resulting in a noticeable drop in
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score. During the maintenance period, Participant A’s ability to write his name ranged from 55 to 90, with
an average of 67.5, as shown in Table 1. Especially during the 14th and 15th sessions, Participant A showed
marked improvement in writing his name and achieved this goal independently without the guidance of
the researchers.

Secondly, the comparison of Participant A’s effectiveness between phases is shown in Table 2. From
baseline to intervention, Participant A showed a mean level difference of 22.5, a positive trend direction,
and 0% overlapping data, indicating notable progress in writing his name. From baseline to maintenance,
the mean level difference was 57.5 with a positive trend and 0% overlap, indicating marked and sustained
improvement in Participant A’s ability to write his name. The NAP and Tau-U analyses for Participant
A both yielded values of 1.00 for the baseline-to-intervention and baseline-to-maintenance comparisons,
indicating a very strong intervention effect.

Baseline Intervention Maintenance

(24,) 21028 Ayipenb Joraeyoq jo3re],

Observation-sessions

Figure 2: Participant A’s Intervention Line Graph.

Table 1: Summary of Participant A’s Analysis of Intra-phase Changes.

Stage Baseline Period Intervention Period Maintenance Period
Length 3 8 4
Trend Stable Increasing Increasing
Level average (%) 10 32,5 67.5
Level range (%) 10-10 25-35 55-90
Level stability (%) 100% 25% 25%
Level change (%) 0 10 35

Table 2: Summary of Participant A’s Analysis of Inter-phase Changes.

Stage Baseline Period/ Intervention Period/ Baseline Period/
g Intervention Period Maintenance Period Maintenance Period
Trend direction and change Stable to Unstable Unstable to Unstable Stable to Unstable
Level change (%) 10-32.5 32.5-67.5 10-67.5

Overlap rate (%) 0 50 0
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4.1.2 Participant B

During the baseline period, Participant B could only compensate by using four fingers and struggled
to control coloring, unable to complete related writing activities, and the accuracy rate was only 10%.
After the researchers explained and demonstrated the correct pen-holding posture at the beginning of
the intervention period, we provided thicker colored pens and used physical assistance to let participant
B practice drawing lines, and immediately gave him reinforcement when he completed the task. In the
later stage of the intervention period, verbal prompts and reinforcements were used with pens of different
thicknesses to let Participant B practice coloring and line drawing. Thus, during the intervention period,
Participant B’s ability to correctly use the first three fingers to grasp, draw, or write ranged from 25 to 82.5,
with a mean of 60.6. During the maintenance period, Participant B’s ability level ranged from 55 to 72.5,
with a mean of 64.4, as shown in Fig. 3 and Table 3.

Baseline Intervention Maintenance
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Figure 3: Participant B’s Intervention Line Graph.

Table 3: Summary of Participant B’s Analysis of Intra-phase Changes.

Stage Baseline Period Intervention Period Maintenance Period
Length 3 8 4
Trend Stable Increasing Increasing
Level average (%) 10 60.6 64.4
Level range (%) 10-10 25-82.5 55-72.5
Level stability (%) 100 37.5 100
Level change (%) 0 57.5 17.5

Secondly, the comparison of Participant B’s effectiveness between phases is shown in Table 4. From
baseline to intervention, Participant B showed a mean level difference of 50.6, a positive trend direction,
and 0% overlapping data, indicating a notable progression in Participant B’s ability to use a tripod grasp for
drawing and writing. From baseline to maintenance, the mean level difference was 54.4 with a positive
trend and 0% overlap, indicating marked and sustained maintenance of the tripod-grasp behavior. The NAP
and Tau-U analyses both yielded values of 1.00, indicating a very strong intervention effect.
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Table 4: Summary of Participant B’s Analysis of Inter-phase Changes.

Stage Baseline Period/ Intervention Period/ Baseline Period/
& Intervention Period Maintenance Period Maintenance Period
Trend direction and change Stable to Unstable Unstable to Unstable Stable to Unstable
Level change (%) 10-60.6 60.6-64.4 10-64.4
Overlap rate (%) 0 100 0

4.1.3 Participant C

From the results in Fig. 4 and Table 5, we found that Participant C was only 20% correct in identifying
2 or more items as the same or different during baseline. At the beginning of the intervention period, the
researchers verbally explained and demonstrated the identification of two familiar objects or pictures in
daily life and immediately provided reinforcement when Participant C completed the task. In the later
stage of the intervention period, two or more objects or pictures in daily life are used for identification, and
verbal prompts and reinforcement strategies are used. Therefore, in the intervention period, Participant C’s
ability to recognize whether 2 or more items are the same or different ranged from 25 to 85, with an average
level of 56.3. During the maintenance period, Participant C’s ability to recognize whether 2 or more items
ranged from 85 to 95, with an average level of 90.

Table 5: Summary of Participant C’s Analysis of Intra-phase Changes.

Stage Baseline Period Intervention Period Maintenance Period

Length 3 8 4

Trend Stable Increasing Increasing
Level average (%) 20 56.3 90

Level range (%) 20-20 35-85 85-90
Level stability (%) 100 25 100
Level change (%) 0 50 5
Baseline Intervention Maintenance
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Figure 4: Participant C’s Intervention Line Graph.
Secondly, the comparison of Participant C’s effectiveness between phases is shown in Table 6. From

baseline to intervention, Participant C showed a mean level difference of 36.3, a positive trend direction,
and 0% overlapping data, indicating notable progression in the ability to recognize whether two or more
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items or cards were the same or different. From baseline to maintenance, the mean level difference reached
70.0 with a positive trend and 0% overlap, indicating marked and sustained maintenance of same-different
discrimination. The NAP and Tau-U analyses for Participant C both yielded values of 1.00 for the baseline-
to-intervention and baseline-to-maintenance comparisons, also indicating a very strong intervention
effect. Collectively, across the three participants, the level-change, trend, and overlap indicators—defined
respectively as the difference between phase means, the direction of the best-fit line within each phase,
and the proportion of intervention data points falling within the baseline range—corroborate a pattern of
notable and sustained improvement.

Table 6: Summary of Participant C’s Analysis of Inter-phase Changes.

Stage Baseline Period/ Intervention Period/ Baseline Period/
g Intervention Period Maintenance Period Maintenance Period
Trend direction and change Stable to Unstable Unstable to Unstable Stable to Unstable
Level change (%) 20-56.3 56.3-90 20-90
Overlap rate (%) 0 25 0

4.2 Challenges Encountered by Parents in Participating in Community Rehabilitation Services

This section presents the interview findings from the mothers of Participants A, B, and C (hereafter
referred to as Mother A, Mother B, and Mother C, respectively) to explore the difficulties parents experienced
when participating in community rehabilitation services, as well as their expectations regarding possible
improvements to related support systems.

4.3 Lack of Access to Relevant Rehabilitation Information

The interview findings indicated that parents living in rural communities generally have limited
opportunities to obtain information related to rehabilitation and early intervention services. Most parents
reported that they were unfamiliar with rehabilitation resources before their children were identified as
having developmental concerns. In many cases, parents only learned about relevant services through
referrals from schools, healthcare centers, or community agencies.

At the beginning, the school teacher thought there was an issue with the child and informed us that
there was a foundation here offering services. I think advocacy is quite important because there are
some newcomers or those who have married here. (Interview—Mother A—01 January 2022)

When I took my child to get vaccinated at the health center, the nurse gave me a developmental screen-
ing questionnaire and told me about a rehabilitation service plan for children with developmental
delays in this community. (Interview—Mother B—02 January 2022)

At first, teachers and health center staff told me there was a rehabilitation service plan for children with
developmental delays in the community. I had never heard of or participated in related rehabilitation
services before. (Interview—Mother C—03 January 2022)

4.4 Inconsistent Parenting Approaches among Family Members

All three mothers agreed that parental involvement is a key factor influencing the effectiveness of
early intervention services. However, because the participants’ families lived together with grandparents
or great-grandparents, differences in parenting beliefs and intervention approaches among family members
were commonly observed.
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Because it’s rural, there are more cases of cross-generational parenting. Sometimes grandparents are not
sure which is the right strategy, or they are different from the strategies implemented by parents, which can
cause us great distress (Interview—Mother A—01 January 2022).

Because every family situation is different, I am happy to participate in the child’s rehabilitation service plan.
However, his grandparents have a more conservative concept and think that it’s okay if the child talk late. The
doctor told me that there was a problem with his language development (Interview—Mother C—03 January 2022).

4.5 Insufficient Professional Resources

Another major concern identified by the participants was the limited availability of professional reha-
bilitation resources in rural areas. All three mothers pointed out that early intervention and rehabilitation
services were not adequately promoted within their communities. As a result, many parents remained
unaware of available government-supported services unless they were informed by teachers or healthcare
personnel. According to the parents, these professionals visited rural communities infrequently because of
insufficient manpower, making it difficult for children to receive regular treatment and follow-up support.

I hope professionals can come more frequently... At the same time, I also hope to have a dedicated
rehabilitation classroom, because teachers can bring more teaching aids, and children also need space
for large movements. (Interview—Mother B—02 January 2022)

Many families living in rural areas cannot bring their children with developmental delays to urban
areas for treatment, so I hope that physical, occupational, speech, and other therapists can come to
provide treatment at least once a month instead of only once every six months. (Interview—Mother
C—03 January 2022)

The researchers summarized three primary challenges encountered by parents participating in com-
munity rehabilitation services: (1) limited access to rehabilitation and early intervention information,
resulting in insufficient awareness of available community resources; (2) inconsistencies in parenting
attitudes and intervention strategies among family members, particularly in multigenerational households;
and (3) insufficient professional rehabilitation resources, including shortages of specialized personnel and
inadequate rehabilitation spaces in rural areas.

4.6 Challenges Encountered by Professionals Participating in Community Rehabilitation Services

In addition to interviewing parents, the researchers conducted interviews with special education
teachers, therapists, social workers, and supervisors to explore the difficulties professionals in community
rehabilitation service programs face and their perspectives on possible strategies to improve service
implementation.

4.7 Parental Involvement and Self-Concept Awareness

The interview findings indicated that many professionals believed parents often lacked sufficient under-
standing of the purpose and concepts of community rehabilitation services. According to the professionals,
inadequate awareness may result in either excessive anxiety or insufficient attention toward children’s
developmental conditions. In addition, limited parental participation and low confidence in their own
abilities were considered important factors influencing the effectiveness of intervention implementation.

Practitioners observe that within the context of community-based rehabilitation, parents frequently
demonstrate a limited comprehension of the service model’s core concepts. This cognitive gap often manifests
as either undue anxiety or apathetic detachment. Suboptimal parental engagement further exacerbates these
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dynamics. Furthermore, a persistent misconception among parents is viewing intervention strictly as the
exclusive domain of professionals, rather than recognizing their own capacity as active, direct implementers.
This passive reliance significantly undermines the overall efficacy of the rehabilitation programs.

Most families in this rural area have cross-generational education and do not pay much attention to
early intervention services, some may have difficulty understanding written instructions. Therefore,
it is difficult to ask grandparents to go home and teach young children to practice relevant skills.
(Interview—Special Education Teacher—01 April 2022)

Currently, many parents still don’t understand their child’s situation. So, I think raising awareness
on this aspect of children with developmental delays is necessary... Even parents find out too late
that their children need early intervention services. (Interview—Therapist A—03 April 2022)

Most parents who face early intervention problems tend to blame themselves first. Secondly, they
will have worries and fears, so cultivating parents’ self-confidence is the most important thing. Most
parents want early intervention services in the community because they think it is impossible to
fulfill the teacher’s requirements at home. Secondly, parents also think that I am not a professional,
so there must be no problem in leaving their children to professionals. (Interview—Social Worker—04
April 2022)

4.8 Time and Human Resource Constraints among Professional Personnel

Another challenge identified by professionals was the shortage of available manpower and the difficulty
of allocating sufficient time for community rehabilitation services. Because many service cases were located
in remote rural areas, long travel distances and transportation demands placed additional physical and
psychological burdens on frontline personnel, thereby affecting service quality and frequency.

For some older special education teachers, their physical strength is limited. I feel that doing three
cases in a day plus driving is already the limit. Since driving for long periods can affect mental health,
I think it would be better to have a fixed schedule. (Interview—Special Education Teacher—01 April
2022)

In the process of community rehabilitation services, I found that some cases had speech and movement
problems, which required the cooperation of multiple professionals or medical examinations. However,
due to a lack of manpower, I can only provide my own expertise to the parts that this child needs.
(Interview—Therapist A—02 April 2022)

I am only a part-time therapist. I work in the hospital from Monday to Friday. I can only participate
in the community rehabilitation service program on Saturdays or Sundays. Therefore, the number of
cases I can receive is not large, and the frequency of services is not high. Secondly, except for special
education teachers, most therapists provide professional evaluation and consultation only once every
six months for each case. Therefore, many parents may not inform their children’s condition in detail,
so it is difficult to give them specific suggestions. (Interview—Therapist B—03 April 2022)

4.9 Communication and Processes with Administrative Systems

Professionals also reported that inconsistencies between administrative regulations and practical
implementation created additional challenges during service delivery. In particular, delays in administrative
procedures and communication difficulties within government systems often affect the efficiency and
flexibility of community rehabilitation services.
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Due to the relevant regulations of “The New Taipei City Government’s subsidized community rehabil-
itation service program” and the bureaucracy of the administrative system of government agencies,
there are often delays in the application process, approval date, and time for professionals to start
providing services for community rehabilitation service programs. For example, in the case of fund
disbursement operations, the administrative system may not complete the process, resulting in the
inability to disburse funds. Smaller foundations like ours may not have sufficient funding allocation
for frontline professional personnel, and this situation will affect the execution of the service plan.
(Interview—Supervisor—05 April 2022)

I feel that sometimes communication with the administrative system is not smooth. Like recently,
with the epidemic getting worse, I once asked whether everything would be switched online, or
what measures would be taken? However, the administrative system did not immediately respond.
(Interview—Supervisor—07 April 2022)

In summary, the researchers summarized four major challenges currently faced by professionals
participating in community rehabilitation services: (1) limitations in resource allocation affecting practical
implementation and intervention effectiveness; (2) insufficient parental involvement and awareness of
self-concepts, which hinder the implementation of rehabilitation strategies; (3) difficulties related to time
management, transportation, and manpower shortages among professional personnel; and (4) inflexible
administrative procedures and communication barriers within the service system, which negatively affect
service coordination and implementation.

5 Discussion

This study delivered community-based early intervention services for children with developmental
delays in naturalistic settings embedded within local childcare centers and health clinics, which integrate
community medical and welfare resources. Across the three participants, baseline-to-intervention overlap
was 0% and trend direction was consistently positive; although Participant A’s performance dipped twice
because of within-session distraction, all three children achieved notable gains on their individualized
targets, and the gains were sustained during the maintenance phase. Considered together with the Tau-U
estimates reported in Tables 2, 4 and 6, these preliminary findings suggest that the community-based
rehabilitation model is a promising approach for supporting children with developmental delays in rural
settings. However, because the evidence is based on three individualized single-case series with a short
intervention period, the results should be interpreted as preliminary rather than definitive, and the claim is
best framed as a plausible, individually tailored effect rather than a population-level conclusion.

This result is also consistent with the research results of Smith et al. [9], Smith et al. [10], Rollins
et al. [14], and Wang [15]. Smith et al. [9] and Smith et al. [10] conducted behavioral interventions combined
with parent training on children with ASD in community settings. The results showed that children with
ASD showed improvements in language, cognition, and adaptive behavior, and these results were achieved
through a model based on a low-cost community rehabilitation services program. Rollin et al. (2016)
is also a community-based early intervention program; intervention staff make weekly home visits and
interact with parents face-to-face [14]. The results also showed noticeable effects on eye contact, social
participation, and language interaction in children with ASD. Wang [15] also established a community-based
early intervention program, with parents of children with developmental delays as the primary service
targets and cross-professional collaboration to support parents [15]. After 7-20 months of intervention,
most children’s motor skills, language expression, and comprehension abilities were noticeably improved.
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Secondly, according to the results of this study, the average scores of participants A, B, and C during the
intervention period did not reach 100%. This may be because the intervention period lasted only two
months, and the number of sessions was only eight. In comparison, the intervention periods in Smith
et al. [9] and Smith et al. [10] lasted as long as one year, and the intervention in Wang [15] extended from 7
to 20 months; the results of these studies were more favorable compared to the present study.

The interview data echo and extend the quantitative findings. These implementation challenges are
consistent with recent caregiver-perception and telehealth parent-training literature, which shows that
caregiver confidence, provider—caregiver relationships, and practical support structures shape whether
home practice is sustained beyond professional contact [54,55,86]. Because the families live in remote
areas, parents reported insufficient information about early intervention and limited familiarity with
community-based programs; in addition, inconsistent parenting attitudes and strategies across family
members—especially between parents and co-resident grandparents—appeared to dilute the intensity of
home rehearsal, which in turn offers one plausible explanation for why the session-level percentages during
the intervention phase plateaued below 100%. At the service-system level, shortages of multidisciplinary
professionals, constrained funding, and rigid administrative workflows further limited the dosage and
flexibility of the program. These patterns replicate prior findings from Hong [45], Huang [34], Lin [32],
Bhrasadiya et al. [87], and Haine-Schlagel et al. [19], and align with international evidence that cultivating
parental self-efficacy and delivering culturally responsive, self-directed training are pivotal for sustaining
family engagement in community-based programs [19-22]. For example, Sone et al. [63] found that coaching
parents to provide immediate feedback and problem-solving is an effective early intervention strategy.
Differentiating by professional role, special educators emphasized travel burden and restricted teaching
space; therapists highlighted constraints on availability because of concurrent hospital duties and the need
for multidisciplinary referrals; social workers and supervisors foregrounded administrative friction and
gaps in information transmission. This role-specific patterning points to the need for interdisciplinary, role-
tailored support rather than uniform capacity-building. Taken together, these findings position caregiver
empowerment and administrative streamlining as the central levers for improving implementation fidelity
in rural community rehabilitation.

Professionals further highlighted that many cases reside in remote areas, so travel time and phys-
ical exertion directly affected the quality of service delivery—a finding consistent with Hong [45] and
Lin [32], who reported that both professional headcount and available service hours were insufficient.
Similarly, administrative delays in application review and communication gaps between administrative and
implementation units appeared to attenuate service quality, echoing Sapiets et al. [88] and Lin [32].

Existing literature indicates that while mothers typically serve as the primary participants in early
intervention (EI)—focusing heavily on the child’s linguistic, behavioral, and socio-emotional develop-
ment [89]—paternal involvement significantly enhances intervention outcomes and helps alleviate the
constraints associated with exclusive maternal participation [89-92]. Given the community-based nature of
the EI program examined in this study, mothers may encounter participation barriers due to occupational
or caregiving demands. Therefore, encouraging inter-parental coordination and alternating participation is
vital for optimizing intervention efficacy.

Furthermore, drawing upon the empirical findings, both parents and professionals articulated several
actionable recommendations. These include amplifying EI advocacy to bridge parental information gaps
and equipping caregivers with pragmatic parenting strategies for daily implementation. Stakeholders
also recommended relaxing spatial restrictions on interventions, thereby empowering professionals to
leverage community facilities and foster the social integration of children with developmental delays. To
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address workforce shortages, expanding personnel quotas and allocating sufficient budgets for qualified
professionals is imperative. Moreover, streamlining administrative communication protocols is proposed to
ensure implementing agencies receive precise directives, consequently minimizing service disruptions. This
echoes the assertions of Haine-Schlagel et al. [19], who emphasized the necessity for EI program leaders and
administrative systems to enhance communication and institutionalize data-tracking mechanisms. Finally,
the development of comprehensive informational brochures is advised to facilitate parents’ comprehension
of available services, a strategy that strongly aligns with the collective recommendations of the participants
in this study.

This study has several limitations that should temper the interpretation of its findings. First, only
three children who participated in the New Taipei City community rehabilitation service program were
studied, and the findings should not be generalized to other service systems without additional replication.
Second, the intervention period was relatively short—approximately twelve thirty-minute sessions over
three months—which may have limited how far session-level percentages could rise within the intervention
phase and constrained conclusions about long-term sustainability and generalization; future studies with
longer and more intensive intervention periods are warranted. Third, the qualitative strand drew primarily
on parents and service-delivery professionals; the perspectives of co-resident grandparents, who in this
rural sample often served as day-to-day caregivers, were not directly captured. Future research should
incorporate grandparents and other key caregivers as interview participants to more fully represent the
intergenerational parenting context. Fourth, consistent with single-case experimental designs, the study
relied on visual analysis and non-overlap effect sizes rather than inferential statistics; accordingly, wording
such as ‘noticeable’ has been avoided in favor of ‘notable’ and ‘marked’. Finally, parent participation was
not itself an independent variable, and changes in family functioning or parenting self-efficacy were not
formally measured; future work should link child-level outcomes to caregiver-level indicators to clarify the
mechanism of action of community-based, parent-mediated intervention.

6 Conclusions

Using a single-case A-B-M design complemented by semi-structured interviews, this study examined
the preliminary effectiveness and implementation challenges of a community-based rehabilitation program
for three children with developmental delays in rural Taiwan. All three participants achieved notable and
sustained improvements on their individualized target behaviors—name writing, tripod pencil grasp, and
same-different discrimination—with consistently positive trend direction, 0% overlap between phases. For
Participants A, B, and C, both NAP and Tau-U values reached 1.00 in the baseline-to-intervention and
baseline-to-maintenance comparisons, indicating complete non-overlap between phases and very strong
intervention effects.

The interviews clarified that these gains are embedded in—and constrained by—a set of recurring
implementation barriers: (1) limited parental awareness of early intervention resources in rural catchments;
(2) inconsistent parenting strategies across co-resident family members, especially between parents and
grandparents; (3) shortages of local multidisciplinary professionals and restricted physical space; and (4)
rigid administrative processes that introduce delays in service delivery. The main contribution of this
study is therefore to link child-level single-case evidence with service-system evidence in the same sample,
demonstrating that community-based rehabilitation can produce meaningful individual-level change while
pinpointing the levers—caregiver empowerment (including grandparent engagement), expansion of local
professional capacity, and streamlined administrative communication—that will determine whether such
gains are realized at scale. These findings also carry implications for early developmental screening:
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strengthening rural outreach and intergenerational caregiver education is likely to raise both the detection
and the effective uptake of early intervention for children with developmental delays.
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