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Abstract

Background and Objectives: Given the cognitive, linguistic, and behavioral challenges experienced by 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 Pardis
Rehabilitation Center in Rasht in 2025. Thirty parents were selected until data saturation. In the quantitative phase,
the population comprised doctoral-level psychologists with at least five years of experience working with children
with DS in Rasht. Ten experts were selected. Qualitative data were collected through semi-structured interviews,
while quantitative data were gathered using a researcher-developed checklist. Qualitative data were analyzed using
MAXQDA, and quantitative data were analyzed using SPSS and content validity formulas.

Findings: Five overarching themes were identified: educational needs in functional reading, neurocognitive
concerns, adaptive behavior and communication challenges, family readiness and capacity for intervention,
and parents’ preferred goals and perspectives. These comprised 16 organizing themes. Based on these findings,
eight sessions of the family-based responsive instructional pacing program and six chapters of the functional
reading book were developed. Mean CVR values were 0.875 for the program and 0.867 for the book, while S-
CVI/Ave values were 0.93 and 0.92, respectively.

Conclusion: The findings support the content validity of the family-based responsive instructional pacing
program and functional reading book, providing a basis for future 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
(Fuca et al., 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 quantitative 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 quality 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-CVI), 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
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a written step-by-step guide (70.0%). Parents prioritized reading safety signs, reading their own names,
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



[ ). g5 Ewly Bl (Lhjgel Aol oilgime (2ilg) et g (> 1sb :|

sl sloadlho Goesi 5 y97e SRS (e 50 pigly Slanl 5 (SS55el Glajl b pekies BLyl 5 YL sl & az g
Oeelas g Bad mezd o pe oaidslojlu slae jo Gligea b alice glygow glhls b wlas a8 5 )8 a>g5 060
Al baas cegpie Hai sl pleie 4l

Slyze g Slud> glgoe dlanl “5,..:)5.@] Slosls ey low (lgieas oalz ! Beinl sloygenias (2S5 slaosls Jlow 51
5 Jlad dadl> 0 Chnd cdxgi polad j0 Codgamme 4 by po (slaadl .aiud Las o bjgel slas ol g Glaal 4 Fauses Lie
b o sleiz] Jolss wilse g sl )l b0l a4y bogs o sloaidl, (28,5 )18 ax g5 5550 (5 )l slacoles 5l oolaiul o 1SS
Phawl Slaal § 5 bog> sl lhs jo (Kwly 4 b po laadly ol blod [Uail (Lo g (6 S Cugs (o55ewly Jolas slao pual)
oizred ()5 118 colaiul 890 0039, (SN L dad e ailes Slgime Q] g asl (69,8 Blaal i o 58 60 Sles
a5 0 Sl (il )1 azlr Sy (oBisel Adliy (Hib anld g el cul el ad Bl nally sla i ye8
pmeodlsil a5y Ghisel 5 5ol (SaplS s ST L g l5 8, ulos Syl 5 oo 4452 1y ol 45

&ly 505 Gl &l jemecslyls (oS5l (Lhsel Glapls dsly sladile (agai 5 (gl (S (i plael I g
ooliil a5l Giome Cod Sz S Sl 50 )5 (ilsm QLS 5 (SEgel el lsie sy s Sl 0ol GESLE L G0sS
e b 505 il ab (Sl S Jab b 5 gl Al e a2 e il (sl S S ol 0
5 €z go? Kewld? Jldes (alu 0005 ob5,l by Lo=F b o5 L5=)) slaz,o,ka whie L1zl Sols 5 ol
aw & @l @b 5l Cad > 6ge sy 90,5 el Glaastie o aed Gl B ol oo ygl cand S slanl e « Solwy
ezt VoLl o Cad S e sy (o ly ad b Sl zady 5o Ll Sl Jleel 5 wlitily, aas
S e Sz (i lyy oS hs s T 285 8 @bl (IS0 el 5 ouliilsy 5 sl (suliiiols) 835>
G /Y tas,0 A0 Gliedsl alold) +/AY byl Ve gl laad g, (Kiod ool olainl b 5o cand S LG o
D955l ogllae SLL sazasylis a5 sl Cussay (+/4F

Slads Glgoe b e )5 )18 jaasne Vo Glea Lzt o 55 OLS 5 ael p ddgl dsens e S jlael oL, L Gl
oley @ azgl g ESa o gy ol 5l taszils o5k Ooige) Sy oS Bgmu g5lwlad p laasiie ol ol g sl
RYLBTEREY .\..SL Gl slacoles Cosdi o lansts (uioen 0l blod dli p 0 (6,5 jatein Ojsod S5 S|y
PPy p glaaiie 5 alewl) (it ;0 .cdl S aelp Gl jo san ol sl sz g ngla sl ssliiul (el

2 0338l b plo el 53 (i £a0s b anlb oal 5 250,8 aST (el 5 (IS (slo SaS oy aalS By o

1. content validity ratio (CVR)
2. content validity index (CVI)
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