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ARTICLEINFO ABSTRACT
Keywords: Background and Purpose: Attention-Deficit/Hyperactivity Disorder (ADHD) is one of the common
Lindamood phonological childhood disorders. Children with this disorder suffer from a lack of coordination with education
sequence program, and social environment. Therefore, this research was conducted to figure out the effectiveness of the
executive functions, Lindamod phonological sequence program on executive functions and academic self-concept of
academic self-concept, children with ADHD.
children with attention Method: This quasi-experimental study employs a pre-test/post-test design with an experimental
deficit hyperactivity group and a control group. The statistical population consisted of all third to fifth grade elementary
disorder school students with ADHD in Khomam City in the academic year 2024 - 2025. The research sample

was twenty-four students selected through convenience sampling from this population who were then
randomly assigned to the experimental and control groups. The experimental group participated in
the training course of the Lindamode phonological sequence program in a group for 16 weekly
sessions, while the control group received the usual training at their training centre. The research
tools were the Deficits in Executive Functioning Scale (BDEFS; Barkley, 2012) and the Academic
Self-Concept Questionnaire (ASCQ); Chen, 2004) The data were analysed by analysis covariance and
the SPSS 25 software version.

Results: The results showed that the Lindamode phonological sequencing program had significant
effectiveness on the experimental group; this means that the scores of executive functions (F =55.76,
P <0.05) and academic self-concept (F = 45.23, P <0.05) increased in the experimental group.
Conclusion: The results showed that the Lindamood Phoneme Sequencing Program, with visual and
auditory reinforcement and the development of critical thinking and problem-solving, led to the
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Extended Abstract

Introduction

Childhood marks the beginning of learning, engagement with
the social world, and the path toward independence in
adulthood (1). However, some children experience
maladjustment in aligning with educational expectations and
social environments (2). Among the groups facing such
difficulties are children with Attention-Deficit/Hyperactivity
Disorder (ADHD) (3). ADHD often results in impairments in
executive and motor functions in affected children (8), which
in turn leads to many challenges in areas such as planning, goal-
directed behavior, and communication both at home and in
school settings (9).

Executive functions refer to a complex set of cognitive
abilities that help individuals regulate attention, select proper
behaviors, and organize planning processes (11). Moreover,
research has proved a strong relationship between executive
functioning and children’s academic achievement (15, 16).
Therefore, children with ADHD, due to deficits in executive
functions, tend to experience lower levels of academic success
and are thus more susceptible to developing a negative
academic self-concept. Consequently, academic self-concept is
another vulnerable domain in children with ADHD (17, 18).

A variety of treatments have been confirmed in earlier
research for children with ADHD (22-26). One of the emerging
educational approaches for these children is the Lindamood
Phoneme Sequencing Program (27). This instructional program
integrates sensory information—including auditory, visual, and
tactile cues—to aid students in developing reading, spelling,
and speech skills through a novel approach (28).

Given the difficulties children with ADHD face in executive
functioning, academic progress, and social life, the need for
further research and the application of innovative therapeutic
strategies is clear. Early intervention is critical to prevent the
escalation of these challenges and to help reduce the distress
these children experience in daily life. So, the present study
aimed to examine the effectiveness of the Lindamood Phoneme
Sequencing Program on executive functions and academic self-
concept in children with ADHD.

Method

This study was applied in terms of purpose and employed a
quasi-experimental design with a pretest-posttest structure,
including one experimental group and one control group. The
statistical population consisted of all third to fifth-grade
elementary school students diagnosed with ADHD in Khomam
City (one of cities in Guilan Province) during the 2024-2025
academic year.

The research sample included 24 students from the target
population who were studying in public schools. Participants
were selected through convenience sampling based on
inclusion and exclusion criteria and voluntary participation, and
then randomly assigned to either the experimental or control
group (12 students in each group).

The inclusion criteria were written informed consent from
parents or legal guardians, verbal consent and voluntary
participation of the children throughout the study, having a
average intellectual functioning as determined by the results of
the school entry cognitive assessment conducted by the national
screening center and not receiving concurrent rehabilitative
interventions and the exclusion criteria included missing more
than two sessions, and incomplete responses to the
questionnaires. Based on these criteria, three participants from
each group were excluded due to attrition, and the final analysis
was conducted on 24 participants (12 in each group).
Instruments used in the study included the Deficits in Executive
Functioning Scale (BDEFS) (32), the Academic Self-Concept
Questionnaire (ASCQ) (35).

The experimental group received the Lindamood Phoneme
Sequencing Program (38) in a group format for sixteen sessions
(90 minutes per session, twice a week). Meanwhile, the control
group continued to receive standard educational instruction at
their respective schools.The mean age of participants was 10
years with a standard deviation of 0.834. Distribution across
grades three to five was equal, with 33.3% in each grade level.
The gender ratio was 50% boys and 50% girls. About cognitive
ability, the mean 1Q score was 90.20 with a standard deviation
of 4.41. The ADHD subtype distribution was as follows 70.8
Attention- Deficit type, 8.3 Hyperactivity type, 20.8 combined
type. Also, 25% of the children had a history of psychiatric drug
use. Finally, the collected data were analyzed using analysis of
covariance (ANCOVA) via SPSS version 25.

Results
Table 1 presents the descriptive findings to assess the normality of the distribution of the research variables
Grou Variable Pre-test Post-test
P M SD  Skew K M SD  Skew K

Self-management of time 23.43 2.64 0.921 0.294 21.23 2.54 0.721 0.394
Se'f'organgﬁgfr?g& problem 4190 244 0936 0451 2132 274 0536 0431
Experimental Self-control /inhibitory 33.30 2.36 0.888 0.112 23.34 4.56 0.820 0.142
P Self-motivation 29.80 2.68 0.963 0.823 25.32 4.38 0.563 0.523
Emotional self-regulation 3110 765 0915 0249 3967 1265 0725  0.349
Total executive function score 17493  34.27 0.908 0.199 14534 21.17 0.538 0.439
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General self-concept 22.70
Academic self-concept 25.03
Non-academic self-concept 25.06
Total self-concept score 46.30
Self-management of time 25.65
Self-organlzatlpn & problem 9712
solving
Self-control /inhibitory AR
Self-motivation 43.06
Emotional self-regulation 31.70
Control - .
Total executive function score 176.56
General 17.24
self-concept
Self-conc_ept 93.24
academic
Non-academic self-concept 28.08
Total self-concept score 44.34

8.74

10.86
4.36
10.56

7.20

8.45

8.34
9.29

0.965 0.857 34.20 3.32 0.765 0.327
0.962 0.815 36.23 2.25 0.462 0.237
0.977 0.967 35.26 2.22 0.187 0.365
0.960 0.782 56.70 2.43 0.660 0.482
0.929 0.370 32.65 1054 0.639 0.332
0.867 0.058 25.12 9.90 0.567 0.458
0.917 0.262 29.56 8.24 0.432 0.242
0.929 0.370 41.56 9.86 0.729 0.365
0.939 0.481 31.73 7.36 0.639 0.234
0.546 0.342 178.23 11.16  0.532 0.543
0.947 0.595 20.24 8.24 0.654 0.795
0.862 0.052 25.04 9.45 0.783 0.552
0.951 0.657 26.08 8.74 0.651 0.757
0.897 0.146 4334 1129  0.527 0.146

Note. M = Mean, SD = Standard Deviation, skew = Skewness, k = Kurtosis.

Univariate analysis of covariance (ANCOVA) was conducted
to assess the impact of the intervention on the total scores of the
dependent variables. After confirming the test assumptions, the
results showed that the F-value for the total executive
feunctions score was 55.76, and for academic self-concept, it
was 45.23, both of which were statistically significant at the
0.05 level. These findings suggest a significant difference
between the experimental and control groups.

To evaluate the effectiveness of the Lindamood Phoneme
Sequencing Program on the sub-scales of the research
variables, multivariate analysis of covariance (MANCOVA)
was performed after checking the relevant assumptions. Wilks’
Lambda test was used to determine the overall group effect on
the sub-scales of executive functions (F= 9.187, P= 0.0001,
Wilks’ Lambda= 0.587) and academic self-concept (F= 12.54,
P=0.0001, Wilks’ Lambda= 0.412), both of which showed
statistically significant overall effects. The ANCOVA results
for the sub-scales of executive functions were as follows self-
management of time (F= 17.23, P< 0.001), self-organization/
problem solving (F= 54.90, P< 0.001), self- control/ inhibition
(F= 48.23, P< 0.001), self-motivation (F= 10.32, P< 0.001),
emotional self-regulation (F= 28.67, P< 0.001), total executive
functions score (F= 13.75, P< 0.001) and for academic self-
concept components, the ANCOVA results were general self-
concept (F= 12.265, P< 0.001), academic self-concept (F=
32.34, P< 0.001), non- academic self-concept (F= 18.28, P<
0.001) and total academic self-concept score (F= 39.45, P<
0.001) which was statistically significant (P< 0.05). The effect
sizes (n?) for executive function sub-scales were self-
management of time 0.987, self-organization/problem solving
0.678, self- concept /inhibition: 0.876, self-motivation: 0.542,
emotional self-regulation 0.576, total executive functions score
0.496 and for general self-concept 0.432, academic self-
concept 0.876, non- academic self-concept 0.456, and total
academic self-concept score 0.334. These findings show that
the Lindamood Phoneme Sequencing Program significantly

improved both executive functions and academic self-concept
in children with ADHD.

Conclusion

The present study aimed to examine the effectiveness of the
Lindamood Phoneme Sequencing program on executive
functions and academic self-concept in children with ADHD.
The data analysis revealed significant differences between the
experimental and control groups in terms of improvements in
executive functions and academic self-concept. These findings
are consistent, at least implicitly, with earlier studies (17, 18,
27, 28).

Executive functions play a critical role in academic ways and,
so, in social life. They enable children to evaluate their own
performance, find obstacles to their progress, and develop
strategies to overcome them (11). The results of the present
study can be interpreted considering the structured sessions and
innovative activities of the Lindamood Phoneme Sequencing
program, which, through visualization and verbalization,
enhance executive functioning and lead to measurable
academic improvement.

Children with ADHD often face multiple academic challenges
due to the negative feedback they receive from others, which
contributes to a low academic self-concept (15). In the present
study, children were able to engage in a variety of tasks and
innovative lesson plans that helped reduce fatigue and burnout,
enhanced their attention to educational content, and deepened
their learning through multisensory involvement—resulting in
a higher academic self-concept.

Among the limitations of this study were limited access to
participants and sample attrition, convenience sampling,
absence of follow-up, reliance on quantitative tools, and lack of
differentiation between ADHD subtypes. It is recommended
that future research address these limitations by minimizing
attrition, conducting long-term follow-ups, incorporating
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qualitative methods, and examining the intervention across
different ADHD subtypes. Furthermore, it is suggested that the
protocol used in this study be considered as an integrated
educational intervention by educational authorities for children
with ADHD.
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5. Self-control

6. Inhibition

7. Self-motivation

8. Emotional self-regulation
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1. Barkley Deficits in Executive Functioning Scale (BDEFS)
2. Self-management of time

3. Self-organization

4. Problem-solving
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5. General self-concept
6. Academic self-concept
7. Nonacademic self-concept

1. Reliability

2. Validity

3. Index and content validity ratio

4. Academic self-concept questionnaire (ASCQ)
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