Article type: Research Article

The Effectiveness of Response to Intervention Model in Reading
Performance and Executive Functions among Students with Dyslexia

Samaneh Tajik khaveh ! "', Elham Hakimirad 22>, Omid Shokri 3"

1. M.Sc. Student in Educational Psychology, Shahid Beheshti University, Tehran, Iran. E-mail: s.tajikkhave@mail.sbu.ac.ir

2. Corresponding author, Assistant Professor, Psychology Department, Faculty of Education and psychology, Shahid Beheshti
University, Tehran, Iran. E-mail: e_hakimirad@sbu.ac.ir

3. Assistant Professor, Educational Psychology Dept., Faculty of Psychology and Educational Sciences, Shahid Beheshti
University, Tehran, Iran. E-mail: o_shokri@sbu.ac.ir

Article Info

ABSTRACT

Article history:

Received 4 August 2025
Revised form 4 January 2026
Accepted 6 February 2026

Keywords:

Dyslexia,

Response to Intervention,
Reading Performance,
Executive Function.

Objective: The present study aimed to investigate the effectiveness of the Response to
Intervention (RTI) model on reading performance and executive functions among
students with reading disorder.

Methods: This study employed a quasi-experimental pretest—posttest design with a
control group, using a simple mixed factorial analysis of variance. The statistical
population consisted of all students referred to the Learning Disabilities Center of
Varamin during the 2023-2024 academic year. A total of 30 students were selected
through convenience sampling and assigned to two groups of 15 participants each
(experimental and control). The experimental group received a 12-session intervention
based on the Response to Intervention (RTI) model (Aminabadi et al., 2022), administered
three sessions per week, whereas the control group received no intervention during the
study period. Data were collected using the Dyslexia Test (Moradi & Karami-Nouri,
2002) and the Behavior Rating Inventory of Executive Function (BRIEF) (Gioia, Isquith,
Guy, & Kenworthy, 2000). Data were analyzed using SPSS version 27.

Results: The findings indicated that the Response to Intervention (RTI) model had a
statistically significant effect on the executive functions of students with reading disorder
(p<0.05). Improvements were observed across multiple executive function domains,
including inhibition, attentional shifting, emotional control, initiation, working memory,
planning, organization of materials, and monitoring. The results further demonstrated that
the RT1 model significantly improved students' reading performance (p<0.05), including
word reading, word chains, rhyming, picture naming, text comprehension, word
comprehension, phoneme deletion, nonword reading, letter recognition, and category
recognition.

Conclusions: The findings suggest that the Response to Intervention (RTI) model is an
effective approach for enhancing both reading performance and executive functions
among students with reading disorder. Therefore, RTI-based intervention programs may
be recommended for therapists, teachers, and educational specialists as an evidence-based
strategy to improve dyslexia and strengthen executive functioning in students with
reading difficulties.
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Extended Abstract

1. Introduction

Specific Learning Disorder is a neurodevelopmental condition (Sahin Yazici et al., 2023;
Abbasi et al., 2023) that encompasses three main subtypes: dyslexia, dysgraphia, and
mathematics disorder (Motahari Sadr et al., 2022). Among these, dyslexia is the most
prevalent subtype (Hassan, 2023), affecting approximately 5-10% of children worldwide
(Behnam-Qader et al., 2022; Di Pietro et al., 2023), with prevalence rates ranging from 4%
to 12% among lIranian children (Khaleghi et al., 2022). The importance of timely
intervention, particularly before the age of 10 years, has been emphasized in previous
research (Shojaei & Rostami, 2017). Without appropriate follow-up and treatment, children
with dyslexia are likely to experience additional difficulties, including behavioral problems,
frustration, persistent word-reading errors, prolonged time required to complete academic
tasks, and limited general knowledge, especially during adolescence (Rodriguez et al.,
2023).

Deficits in executive functions—such as working memory, response inhibition, and
attentional shifting—constitute one of the core challenges faced by children with dyslexia
(Aldhan et al., 2022). Executive functions, defined as a set of higher-order cognitive
processes, play a critical role in planning, organization, self-regulation, and are directly
associated with reading and learning processes. Weaknesses in working memory can impair
the simultaneous storage and processing of linguistic information, including word decoding
and integration with prior knowledge. Similarly, deficits in response inhibition contribute
to increased reading errors and reduced accuracy in text processing, while difficulties in
attentional shifting hinder effective transitions between linguistic units, semantic levels, and
different components of written text. These executive functions are essential for behavioral
regulation and academic achievement (Esmaili Anvar et al., 2024), and impairments in
attentional shifting and integration of reading components can lead to significant difficulties
in reading comprehension (Malone et al., 2022). Although executive functions are a critical
component of reading performance, their systematic assessment and targeted enhancement
have often been overlooked in previous interventions for children with dyslexia.
Consequently, the development of interventions specifically aimed at strengthening
executive functions is of particular importance for improving reading and learning
outcomes in this population (Shaffer et al., 2024).

To address these challenges, targeted interventions focusing on executive functions have
been developed. The Response to Intervention (RTI) model has been recognized as an
effective framework for the assessment, prevention, and remediation of learning difficulties,
as well as for enhancing reading performance and executive functions (Nouria et al., 2023).
RTI is implemented as a preventive and instructional approach that involves adjusting
instructional intensity based on students’ progress and is widely used to support students
with special educational needs. Empirical evidence indicates that this model can contribute
to the prevention of learning difficulties and improvement of students’ academic
achievement. For instance, Kargar Motlagh et al. (2024) examined the effectiveness of RTI-
based interventions and sensory—motor integration on cognitive tempo in students with
Specific Learning Disorder and found that RTI-based interventions yielded superior
outcomes. Similarly, Fathi et al. (2021) reported significant improvements in academic
attitudes among students with dyslexia following a targeted reading intervention based on
the RTI framework.

Further studies have underscored the importance of targeted interventions in enhancing
cognitive and academic functioning among students with special educational needs.
Arjmandnia et al. (2021) demonstrated that strengthening verbal working memory
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contributed to improvements in reading skills and reductions in information-processing
difficulties among students with dyslexia. Ranjbar et al. (2022) found that executive
function training improved working memory in students with mathematics learning
disorder. Nilvius et al. (2021) reported that Tier 2 RTI interventions had positive effects on
reading skills in at-risk children, although they emphasized the need for more effective
interventions. De Haan (2021) highlighted the necessity of integrating Tier 2 and Tier 3
interventions through collaboration between teachers and specialists. Longitudinal findings
by Nilvius et al. (2023) indicated that implementation of the RTI model in Swedish primary
schools reduced the need for special educational support. Ramos-Carrillo and Moreno-
Pérez (2023) also showed that combining psychometric assessments with teacher-based
identification improved the detection of reading difficulties. Additionally, March et al.
(2020) discussed challenges associated with implementing the RTI model, while Thomas
et al. (2020) found that RTI was more effective in primary school settings. Hajewski et al.
(2022) reported that cognitive assessment scores enhanced the accuracy of learning disorder
diagnoses. Jackson (2022) emphasized the importance of early identification and
intervention for students with dyslexia, whereas Davidson (2023) highlighted the need for
comprehensive and well-designed intervention programs. Dahl-Leonard et al. (2023)
further emphasized the effectiveness of multisensory and structured educational
interventions. In contrast, Burns (2016) criticized cognitive interventions, suggesting that
they demonstrate limited effectiveness.

Overall, dyslexia requires multifaceted interventions that facilitate early identification of
learning difficulties and promote academic performance. Given the foundational role of
reading in educational activities and the demonstrated need for innovative instructional
approaches to strengthen students’ reading skills (Derikvand et al., 2023), the RTI model
has emerged as one of the most effective contemporary approaches for supporting students
with dyslexia (Kellogg et al., 2023). In Iran, existing research has primarily focused on
introducing the RTI model and its preventive aspects, leaving a notable research gap
regarding the comprehensive application of RTI and the simultaneous examination of
executive functions in comparison with traditional instructional methods. Addressing these
gaps, the present study examines the effects of the RTI model on reading performance and
executive functions in students with dyslexia by concurrently assessing accuracy, speed,
reading fluency, reading comprehension, and phonological skills. This comprehensive,
multi-dimensional focus and its comparison with traditional approaches constitute the
primary innovation of the present study. Accordingly, this research was designed to
investigate the effectiveness of the RTI model on the performance of students with reading
disorder, and its findings may assist teachers, counselors, and educational specialists in
improving instruction and learning outcomes for this population.

2. Materials and Methods

This study employed a quasi-experimental pretest—posttest design with a control group. The
study population consisted of all elementary school students (first and second grades)
diagnosed with Specific Learning Disorder with reading impairment who were referred to
the Learning Disabilities Center of Varamin during the 2022-2023 academic year (N =
100). From this population, 30 students were selected through purposive convenience
sampling, consistent with recommended sample sizes for intervention studies (Delavar,
2011), and were randomly assigned to an experimental group (n = 15) and a control group
(n =15).
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Inclusion criteria were enrollment in elementary school, a clinical diagnosis of reading
disorder confirmed by a specialist at the learning disabilities center, absence of concurrent
educational or therapeutic interventions, readiness for regular participation in intervention
sessions, no uncorrected visual or auditory impairments, no severe psychological disorders
affecting reading performance, and written informed consent from parents or legal
guardians. Exclusion criteria included irregular attendance (absence from more than three
consecutive sessions), lack of cooperation or refusal to complete study activities, and
initiation of other educational or therapeutic interventions during the study period.
Procedure

Following initial screening, 40 students were assessed, of whom 30 met the inclusion
criteria and were enrolled in the study. Participants were randomly allocated to the
experimental group (6 girls, 9 boys) and the control group (5 girls, 10 boys). After obtaining
parental consent, baseline assessments and pretests were administered to both groups by the
researcher.

The experimental group received an intervention based on the Response to Intervention
(RTI) model implemented across three tiers. Tier 1 consisted of eight 30-minute small-
group sessions (three to four students per group) focusing on phonological awareness,
phoneme classification, segmentation and blending, initial sound identification, phoneme
deletion and addition, reading patterns, and vocabulary development. Tier 2 included eight
45-minute sessions conducted in smaller groups (two to three students), emphasizing
phonological processing with fixed initial blends, decoding skills, nonword reading, word
completion, and reading patterns. Tier 3 was delivered individually in twelve 60-minute
sessions to students who did not demonstrate adequate responsiveness at previous tiers and
focused on advanced phonological processing, decoding of long and short vowels, nonword
reading, fluency, vocabulary, punctuation, and reading comprehension.

At the end of each tier, students’ performance was evaluated to determine progression to
the next level. Accordingly, five students discontinued after Tier 1 and four after Tier 2.
The control group did not receive any intervention during the study period. Following
completion of the intervention, posttests were administered to both groups, and parents
completed the executive function questionnaire again. Data were entered into SPSS version
27 for statistical analysis.

Instruments

Reading NEMA Test.

The Reading NEMA Test (Moradi & Karami-Nouri, 2002) was designed to assess reading
performance in elementary school children and comprises ten independent subtests
measuring various reading skills. Each subtest consists of specific performance-based tasks,
and subscale scores are derived directly from participants’ performance on the
corresponding items. Raw scores are converted into standardized scores based on normative
tables, with higher scores indicating better reading performance. Factor analysis has
identified two primary factors underlying the test structure. The overall internal consistency
of the test has been reported as satisfactory (Cronbach’s alpha = 0.82; Hosseini et al., 2016).
Behavior Rating Inventory of Executive Function (BRIEF—Parent Form).

The BRIEF-Parent Form (Gioia et al., 2000) consists of 86 items rated by parents based
on their child’s everyday behavior using a three-point Likert scale (Never, Sometimes,
Often). The instrument assesses executive functioning across two major indices—
Behavioral Regulation and Metacognition—each composed of several subscales derived
from their respective items. Higher scores indicate greater executive function difficulties.
Previous studies have reported acceptable to excellent reliability coefficients ranging from
0.80 to 0.98, with internal consistency values between 0.87 and 0.94 (Nodeh et al., 2016).
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RTI-Based Intervention Package.

The intervention package, developed by Aminabadi et al. (2022), is based on the RTI
framework and includes three instructional tiers targeting phonological awareness,
decoding skills, and reading fluency and comprehension. The validity and applicability of
this package have been supported in prior research. In the present study, the intervention

was implemented without modification and in accordance with the original guidelines.

Table 1. Content of the Intervention Program Based on the Response to Intervention Reading Approach

Session Tier 1 Practice Tier 2 Practice Tier 3 Practice
First Phonolo Fixed blend at onset with long vowels/ Fixed blend at onset with
gy Fixed blend with similar phonemes at onset long vowels
Second Phonological Fixed blend at onset with short vowels/ Fixed blend at onset with
Categorization Fixed blend with similar phonemes at onset short vowels
Third Phonological Word completion. Attention to the first Fixed blend with similar
Segmentation sound phonemes at onset
Phonological . S
Fourth  Blending / Phoneme Non-word reading with long vowels Fixed blend with similar
. phonemes at onset
Deletion
Phoneme Addition /
Fifth Phoneme Non-word reading with short vowels Word completion
Substitution
Sixth Wave Reading / Reading compound non-words with long Non-word reading with long
Reading Pattern and short vowels vowels
. Non- i ith
Seventh Vocabulary Reading Pattern on-word reading wit
short vowels
. Assessment and - . Compound non-words with
Eighth .. . Assessment and Decision-Making P
Decision-Making long and short vowels
Ninth End of Tier 1 End of Tier 2 Reading Pattern
(Phonology)
Tenth End of Tier 1 End of Tier 2 Vocabulary and Punctuation
for words and texts
. . Readi
Eleventh End of Tier 1 End of Tier 2 eading an_d
Comprehension
Twelfth End of Tier 1 End of Tier 2 Assessment and Decision-

Making

Ethical approval for the study was obtained from Shahid Beheshti University (Ethics
Code: IR.SBU.REC.1403.079). Written informed consent was obtained from parents or
legal guardians, and the study procedures were fully explained to participating students.
Participation was voluntary, and students were informed of their right to withdraw from the
study at any time without negative consequences. To ensure confidentiality, participants’
names were not recorded, and all data were coded. Following completion of the study, the
intervention was offered to the control group contingent upon the significance of the
findings.

Data Analysis

After data entry into SPSS version 27, items corresponding to each executive function
component were aggregated to form subscale scores for pretest and posttest assessments.
The ten subtests of the Reading NEMA Test were also defined separately. A simple mixed
factorial analysis of variance was conducted to examine the effectiveness of the intervention
on executive functions and reading performance.
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3. Results

In the experimental group, the largest proportion of participants was enrolled in Grade 2,
comprising five students (33.3%). Of the 15 participants in this group, six (40%) were
female and nine (60%) were male. In the control group, of the total 15 participants, five
(33.3%) were female and ten (66.7%) were male. In the experimental group, Grades 1, 3,
and 4 each included three students (20%), while Grade 5 had the smallest representation
with one student (6.7%). Similarly, in the control group, Grade 2 accounted for the largest
proportion (five students, 33.3%), followed by Grade 1 with four students (26.7%), Grade
3 with three students (20%), Grade 5 with two students (13.3%), and Grade 4 with one
student (6.7%).

The age distribution in the experimental group indicated that the highest frequency
belonged to eight-year-old students (five participants, 33.3%). Students aged 7, 9, and 10
years each comprised three participants (20%), whereas the lowest frequency was observed
among 11-year-old students (one participant, 6.7%). In the control group, eight-year-old
students again constituted the largest proportion (five participants, 33.3%), followed by
seven-year-olds (four participants, 26.7%), nine-year-olds (three participants, 20%),
eleven-year-olds (two participants, 13.3%), and ten-year-olds (one participant, 6.7%). The
mean age of the experimental group was 8.60 years, with a mode of 8 years, while the
control group had a mean age of 8.47 years and a mode of 8 years. These findings indicate
that the mean ages of the two groups were closely comparable, averaging approximately
8.5 years. Overall, the age distributions of both groups were highly similar, with the highest
frequency observed among eight-year-old students and the lowest among ten- and eleven-
year-olds, demonstrating age homogeneity between groups—an essential prerequisite for
valid between-group comparisons.

Demographic variables, including grade level and gender, were analyzed to ensure that

the experimental and control groups did not differ significantly in their distributions. This
homogeneity allowed for the evaluation of the independent variable’s effects without
confounding influences from demographic factors.
Levene’s test results supported the assumption of homogeneity of error variances for the
collected measures of executive functions and reading performance across participants. In
addition, the Kolmogorov—Smirnov test indicated that the assumption of normality was met
for the distributions of executive function and reading performance scores across group
levels at both pretest and posttest assessments.

4. Discussion and Conclusion

The present study examined the effectiveness of the Response to Intervention (RTI) model
on reading performance and executive functions in students with reading disorder. The
findings demonstrated significant improvements in executive functions, including
inhibition, attentional shifting, emotional control, initiation, working memory, planning,
organization, and monitoring, contributing to better behavioral regulation, cognitive
flexibility, information management, and academic functioning.The results are largely
consistent with national and international studies emphasizing the role of executive
functions, particularly working memory and inhibitory control, in reading development and
academic success. However, they contrast with earlier claims of limited cognitive
intervention effectiveness, suggesting that structured and systematic approaches such as
RTI may yield more robust outcomes.Theoretically, RTI incorporates targeted phonological
and decoding exercises that engage attentional control, impulse regulation, and cognitive
flexibility, potentially strengthening interactions between executive control and language-
processing systems. Neuropsychologically, these improvements may reflect greater
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efficiency of prefrontal networks involved in working memory, response inhibition, and
cognitive flexibility. The intervention also significantly improved reading accuracy, speed,
fluency, phonological skills, and reading comprehension. Systematic phonological training,
decoding practice, and gradual skill progression strengthened foundational reading
processes and text processing efficiency.

Limitations included the absence of follow-up assessments and a reduced sample size at
the third intervention tier due to the hierarchical nature of RTI. Future studies should include
follow-up measurements, larger samples, and comparisons with alternative interventions.
Overall, the findings support RTI as an effective framework for improving reading
performance and executive functions in students with reading disorder, with important
implications for educational practice and intervention planning.

5. Ethical Considerations
Compliance with ethical guidelines: All ethical principles are considered in this article.

Funding: This research did not receive any grant from funding agencies in the public,
commercial, or non-profit sectors.

Authors' contributions: All authors have participated in the design, implementation and
writing of all sections of the present study.

Conflicts of interest: The authors declared no conflict of interest.
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