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Abstract
Background and Objectives: Given the diverse cognitive, linguistic, and behavioral challenges of children with
Down syndrome (DS), this study aimed to design and evaluate the content validity of a family-based responsive
instructional pacing program based on functional reading for children with DS.
Method: This methodological-developmental study employed a sequential exploratory mixed-methods design. In the
qualitative phase, the population comprised parents of children aged 9-12 years with DS attending the Pardis
Rehabilitation Center in Rasht in 2025. Thirty parents were selected through convenience sampling until data
saturation. In the quantitative phase, the population included psychologists with doctoral degrees and at least five years
of experience working with children with DS in Rasht. Ten experts were recruited through convenience sampling.
Qualitative data were collected through semi-structured interviews and analyzed using MAXQDA; quantitative data
were gathered using a researcher-developed checklist and analyzed using SPSS and content validity formulas.
Findings: In the qualitative phase, five overarching themes, including educational needs in functional reading,
concerns and challenges related to neurocognitive functions, adaptive behavior and communication challenges,
family readiness and capacity for intervention, and parents’ preferred goals and perspectives, were identified
and organized into 16 organizing themes. Based on the findings, eight sessions of the family-based responsive
instructional pacing program and six chapters of the functional reading book were developed. The mean CVR
values were 0.875 for the educational program and 0.867 for the functional reading book, with S-CVI/Ave
values of 0.93 and 0.92, respectively.
Conclusion: The findings support the satisfactory content validity of the family-based responsive instructional
pacing program and the functional reading book and provide a basis for subsequent studies examining their
feasibility, acceptability, and effectiveness.
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Extended Abstract

Introduction: Down syndrome (DS), caused by trisomy 21, is a complex chromosomal condition affecting
development during embryogenesis and organogenesis (Takita, 2024). The incidence of DS is estimated at
1 in 800-1000 live births worldwide and at 0.9 per 1000 live births in Iran (Rezaei Hemami et al., 2021).
Beyond medical comorbidities, children with DS commonly experience deficits in sustained attention,
verbal working memory, receptive and expressive language processing, and the generalization of learned
skills to new contexts, which can constrain adaptive behavior, academic participation, and social interaction
(Fucaetal., 2025). Responsive and naturalistic approaches that involve families may further support learning
within meaningful parent—child interactions (Karaaslan & Mahoney, 2013). Functional reading emphasizes
the use of culturally and contextually relevant written materials in everyday situations and can connect
literacy instruction with real-life needs (Prahl et al., 2025). However, prior studies have generally examined
parent-mediated literacy, behavioral interventions, instructional pacing, or functional reading separately.
This study addressed this gap by integrating responsive parent—child interaction, family participation,
individualized pacing, and functional reading into one program tailored to parents’ needs, concerns, and
goals. Therefore, the present study aimed to develop a family-based responsive instructional pacing program
based on functional reading and to evaluate its content validity for use with children with DS.

Method: This methodological-developmental study used a sequential exploratory mixed-methods design.
In the qualitative phase, the sample comprised 30 parents of 15 children with DS aged 9-12 years whose
children attended Pardis Rehabilitation Center in Rasht in 2025 and were recruited through convenience
sampling. Children were required to have an 1Q of 50-70, based on scores from the Wechsler Intelligence
Scale for Children as recorded in their educational files, to be in grades 3—6 of primary school, and to have
parents with at least a diploma; parents were aged 27-50 years. Theoretical saturation was reached at the
26th interview, and four additional interviews were conducted to ensure that no new concepts emerged. A
semi-structured interview protocol containing 15 questions addressed functional reading; neurocognitive
functions; adaptive behavior and communication skills; family readiness and capacity for intervention; and
parents’ preferred goals. Data were analyzed using thematic analysis. Six interviews, representing 20% of
the total, were independently coded by the researcher and a second psychologist, yielding Cohen’s k = 0.84.
The qualitative findings were used to determine the educational needs, objectives, session content, and
content of the functional reading book, resulting in an eight-session training program and a six-chapter
functional reading book. The sessions focused on parent—child interaction, task structuring, instructional
pacing, repetition, motivation, visual supports, maintenance and generalization, and adaptation to individual
child characteristics. In the guantitative phase, 10 psychologists with doctoral degrees in psychology,
expertise in clinical psychology or in the psychology and education of exceptional children, and at least five
years of clinical experience or direct research experience with children with DS were selected through
convenience sampling. A researcher-developed checklist was designed to evaluate the necessity of each of
the eight training sessions and six book chapters using Lawshe’s three-point scale and to assess content
guality in terms of relevance to the objectives, clarity of expression, and ease of implementation using a
four-point scale. Three psychology experts reviewed the checklist for face validity and suggested clarity
edits. Content validity was examined using the content validity ratio (CVR), item-level content validity
index (I-CV1), scale-level content validity index (S-CVI/Ave), and modified kappa, and inter-rater reliability
was assessed using the intraclass correlation coefficient (ICC). Qualitative analyses were conducted in
MAXQDA 2020, and quantitative analyses were conducted in SPSS 27.

Findings: Descriptive characteristics showed that the 15 children had a mean age of 10.40 years (SD =
1.06); nine were boys (60%) and six were girls (40%). Mothers had a mean age of 37.80 years (SD = 5.12),
and fathers had a mean age of 41.20 years (SD = 5.87). Among the 10 experts, seven were women (70%)
and three were men (30%); four were clinical psychologists and six were psychologists specializing in
psychology and education of exceptional children. Their mean professional experience was 11.22 years (SD
= 8.89). Thematic analysis yielded 71 basic themes, 16 organizing themes, and five overarching themes:
educational needs in functional reading; neurocognitive concerns and challenges; adaptive and
communication challenges; family readiness and capacity for intervention; and parents’ preferred goals and
perspectives. Reported basic themes included continuous repetition (76.7%), an attention span of less than
five minutes (73.3%), rapid distractibility (70.0%), concerns about concentration (70.0%), and the need for
a written step-by-step guide (70.0%). Parents prioritized reading safety signs, reading their own names,
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shopping lists, menus, and short functional sentences. They reported difficulties in sustained attention,
working memory, multi-step instruction following, response inhibition, social interaction, and self-care. All
eight training sessions and six book chapters exceeded the critical CVR value, with mean CVR values of
0.875 for the training program and 0.867 for the functional reading book. The S-CVI/Ave values were 0.93
for the training program and 0.92 for the functional reading book. 1-CVI values across the assessed
dimensions of relevance, clarity, and simplicity ranged from 0.87 to 1.00 for the training program, while the
corresponding values for the book chapters also exceeded the prespecified acceptability threshold. Modified
kappa coefficients were greater than 0.74 for all components, indicating excellent agreement beyond chance.
The checklist demonstrated high inter-rater reliability (ICC = 0.91, 95% CI [0.84, 0.96]).

Discussion and Conclusion: This study aimed to design and examine the content validity of a family-based
responsive instructional pacing program based on functional reading for use with children with DS. The
findings showed that program development required attention not only to reading content but also to
children’s learning characteristics, parent—child interaction patterns, family circumstances, and the everyday
purposes for which reading was expected to be used. These findings were consistent with previous research
emphasizing parental involvement in literacy interventions and adaptation of instructional processes to
children’s characteristics (Heidlage et al., 2024; Nally et al., 2021). Previous studies have reported
improvements in selected reading outcomes following parent-mediated literacy interventions in children
with DS (Grindle et al., 2019; Murphy et al., 2023), supporting the inclusion of parents in literacy-focused
programs. The integration of individualized instructional pacing was consistent with Neil et al. (2020), while
the emphasis on family participation and functional reading was consistent with Adelson et al. (2024) and
Prahl et al. (2025). The present study’s novelty lies in the integration of these components into a single
family-based framework and in using parents’ identified needs, concerns, and preferred goals to directly
inform the development of the instructional program and functional reading book. The CVR and I-CVI
findings showed strong agreement among experts regarding the necessity, relevance, clarity, and simplicity
of the program and accompanying book. Because the present study examined content validity rather than
intervention outcomes, the findings provide preliminary evidence for further feasibility and effectiveness
research. The study was limited by convenience sampling, recruitment of the qualitative sample from a
single rehabilitation center, and the absence of empirical evaluation of feasibility, parental adherence, and
intervention outcomes in the target population. Future studies should first examine program feasibility,
parental acceptability, and adherence and subsequently evaluate its effectiveness through controlled quasi-
experimental or experimental designs with follow-up assessments, including functional reading, adaptive
behavior, communication skills, and functional independence.
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1. trustworthiness
2. thematic analysis
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1. content validity ratio (CVR)
2. content validity index (CVI)
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