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Extended Abstract
1. Introduction

he present study aimed to compare

the effectiveness of training based on

the cognitive components of critical

thinking and the Lindamood

Phoneme Sequencing Program on

attention in students with dyslexia.
Reading is one of the most fundamental learning skills
and plays a crucial role in students’ academic
development (Jou & Marinas, 2023; Linares et al.,
2021). Reading disorder or dyslexia, as one of the most
common learning disabilities, is associated with
difficulties in word decoding, reading comprehension,
and attention. Dyslexia has widespread consequences
on children’s academic, behavioral, and emotional
functioning and is linked to deficits in cognitive skills
such as attention, working memory, and response
inhibition (Koop-van, 2020; Ma’navi Shad et al.,
2020). Attention, as a key cognitive process, involves
focusing, encoding stimuli, and shifting between goals
(Goldberg et al., 2023), and its impairment is
considered a core feature of learning disorders
(Trabelsi et al., 2023). Children with dyslexia exhibit
weaknesses in selective and visual attention, which are
related to reading ability (Infantes et al., 2021; Zhang
et al, 2021). Therefore, various psychological
interventions have been proposed to improve the
performance of these children (Shahbazi et al., 2020;
Erolu, 2020). Among these, training based on the
cognitive components of critical thinking, emphasizing
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skills such as problem-solving and metacognition
(Christens et al., 2023; Nadi et al., 2011), and the
Lindamood Phoneme Sequencing Program, which
enhances phonemic processing and verbal visualization
(Lindamood & Lindamood, 1998; Christodoulou et al.,
2017), are considered two novel and effective
approaches. These interventions can improve attention
and reading comprehension in students with dyslexia
(Ahmadian et al., 2024; Sajedi-Rad, 2021).

2. Materials and Methods

The present research is applied in nature and, in terms of
methodology, is quasi-experimental with a pretest-
posttest-follow-up design with a control group. The
statistical population included all male elementary
school students with dyslexia in Aran and Bidgol during
the 2022-2023 academic year. The sample size was
estimated at 45 individuals using G*Power software.
Sampling was conducted using a non-random purposive
method, and participants were assigned into three
groups: two experimental groups, each with 15
participants, and a control group of 15 participants. Data
collection tools included Karami-Nouri & Moradi
(2006) Reading and Dyslexia Test for initial screening
and one of the eligibility criteria for study entry, as well
as Woody, Chambless & Glass (1997) Attention
Questionnaire. The intervention for the first group
consisted of training based on the cognitive components
of critical thinking, adapted from Bezanilla (2019),
delivered in 17 sessions of 90 minutes, twice a week.
The second group received the Lindamood Phoneme
Sequencing Program in 16 sessions of 90 minutes,
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twice a week. The control group only received regular
school instruction. Data were analyzed using univariate
ANCOVA, and post hoc tests were conducted to
compare group differences and evaluate the effect of
each intervention on students’ attention.

3. Results

Descriptive results showed that the mean scores of self-
focused attention and external attention increased from
pretest to posttest and follow-up in the two experimental
groups, while no significant change was observed in the
control group. To examine the effects more precisely,
univariate ANCOVA was conducted. Results indicated
that, after controlling for pretest scores, the adjusted
mean difference among the three groups for self-
focused attention was significant (F=28.38, P<0.001,
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1%=0.60), with 60% of the variance in this component
attributable to the educational interventions. Similarly,
for external attention, the difference was also significant
(F=26.94, P<0.001, n*=0.59), with 59% of the variance
explained by the interventions. The statistical power of
1.00 for both components indicated an adequate sample
size. To compare groups, the LSD post hoc test was
applied. Findings showed that in both attention
components, the mean scores of the two experimental
groups were significantly higher than the control group
(P<0.001), while no difference was observed between
the two experimental groups (P>0.05). These results
indicate that both educational interventions effectively
and equivalently improved attention in students with
dyslexia.

Table 1. Results of ANCOVA and LSD Test for Attention Variable

Attention Variable Group Comparison F P n? Mean Difference P
Critical Thinking — Lindamood -0.30 0.66
Self-Focused Attention Critical Thinking — Control 28.38 <0.001 0.60 4.30 <0.001
Lindamood — Control 4.60 <0.001
Critical Thinking — Lindamood -0.25 0.71
External Attention Critical Thinking — Control 26.94 <0.001 0.59 4.10 <0.001
Lindamood — Control 4.35 <0.001

4. Discussion and Conclusion

The findings indicated that both educational
interventions—training based on the cognitive
components of critical thinking and the Lindamood
Phoneme Sequencing Program—significantly enhanced
attention components in students with dyslexia,
improving focus and directionality of attention. Critical
thinking training, emphasizing analytical and cognitive
organization skills, increased self-regulation, enabling
students to process educational stimuli more accurately
and manage social interactions more effectively.
Consistent with Ahmadian et al. (2024), critical thinking
training significantly improved attention and cognitive
processing in children with specific learning disabilities.
Conversely, the Lindamood program, focusing on
phonemic  processing, language awareness, and
structured multisensory exercises, enhanced auditory and
visual processing skills in reading activities. According
to Buggs et al. (2022), multisensory reading
interventions, including phonemic awareness and
symbolic visualization, significantly improve phonemic
processing skills and students’ academic performance.
Both interventions were equally effective in enhancing
attention and are applicable in educational and clinical
settings. These findings highlight the importance of

cognitive and linguistic approaches in the rehabilitation
of students with dyslexia and emphasize the need for
integrated and comprehensive educational programs. In
other words, improving attention can serve not only as a
foundation for reading improvement but also as a
platform for higher-order cognitive development in this
student population.
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