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ABSTRACT

Dyslexia is one of the most common learning disorders and is associated with
deficits in fundamental reading-related skills, particularly phonological processing and auditory working
memory. The present study examined the effect of the McCarney intervention program on improving
phonological processing and auditory working memory in students with dyslexia.

[VETTLE This study employed a quasi-experimental design with pretest, posttest, a control group, and a
45-day follow-up. The sample consisted of 40 students with dyslexia from the city of Isfahan, Iran, who
were randomly assigned to the experimental and control groups. The experimental group participated in
ten 45-min sessions of the McCarney intervention program. Data were collected using the Kormi-Nouri
et al. reading and dyslexia Test and the Daneman and Carpenter auditory working memory test. Data
analysis was conducted using repeated measures analysis of variance.

ST The results indicated that the McCarney intervention program led to a significant improvement
in phonological processing and auditory working memory in the experimental group compared to the
control group (P<0.001). These improvements were maintained at the follow-up stage, and the significant
interaction between group and time indicated the sustained effect of the intervention over time.
[@TEERT The McCarney intervention program, with its emphasis on a structured and multisensory
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Introduction

yslexia is one of the specific learning dis-

orders classified in the Diagnostic and

Statistical Manual of Mental Disorders,

Fifth Edition (DSM-5) as a specific learn-

ing disorder in reading, characterized by

persistent deficits in decoding, fluency,
and comprehension that cannot be explained by sensory
or clinical impairments [1]. Global epidemiological stud-
ies estimate its prevalence at approximately 7.1% among
school-aged children, with a higher incidence in boys [3].
InIran, increasing reports of decoding difficulties and slow
reading fluency among elementary students highlight the
need for localized research, with phonological processing
and auditory working memory consistently identified as
key underlying components [4, 5]. Phonological process-
ing refers to the ability to identify, analyze, and manipulate
the sound units of language [6, 7]. Children with dyslexia
typically show weaknesses in tasks such as sound dele-
tion, substitution, or segmentation [8, 9]. Lower perfor-
mance on tasks, such as nonword repetition and digit span
is a core feature among dyslexic learners [15]. Although
various intervention approaches, including phonics-based
instruction, multisensory training, and computer-assisted
programs, have shown partial effectiveness [17, 18], the
McCarney intervention program [19, 20] adopts an inte-
grative 4-phase model targeting multiple cognitive layers
simultaneously: motivation, development of phonologi-
cal and linguistic concepts, structured phonological and
auditory exercises, and application in real reading tasks.
A review of international and domestic studies [21-26]
reveals that no previous intervention has simultaneously
applied the McCarney protocol to improve both phono-
logical processing and auditory working memory in chil-
dren with dyslexia. Therefore, the present study aims to
investigate the effectiveness of the McCarney interven-
tion program in enhancing these two interrelated cogni-
tive components among dyslexic students.

Methods

This study employed a quasi-experimental design with
pretest-posttest measures, a control group, and a 45-day
follow-up. The study population included all dyslexic stu-
dents referred to the comprehensive assessment, educa-
tion, and rehabilitation centers in Isfahan City, Iran, during
the 20242025 academic year. Forty eligible participants
were selected using convenience sampling and randomly
assigned to the experimental (n=20) and control (n=20)
groups. Sample size was calculated using G*Power, based
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on repeated-measures analyses of variance (ANOVA) at
a significance level of 0=0.05, 90% power, and medium
effect size (f=0.25). The inclusion criteria comprised a
confirmed diagnosis of specific learning disorder in read-
ing according to a semi-structured clinical interview and
DSM-5 criteria, a full-scale IQ> 90 on the Wechsler in-
telligence scale for children—fifth edition (WISC-V) [28],
and a score <70 on the reading and dyslexia test [27]. Par-
ticipants with comorbid neurodevelopmental disorders
or currently receiving other educational or therapeutic
interventions were excluded. Data were collected using a
demographic form, WISC-V [28] to assess cognitive abil-
ities, the reading and dyslexia test [27] to evaluate pho-
nological processing, and an auditory working memory
test based on the Daneman and Carpenter paradigm [29].
The experimental group underwent ten weekly 45-min
sessions of the McCarney intervention program [19], in-
corporating multisensory activities, targeted phonological
and auditory exercises, and metacognitive strategies. The
control group received no intervention. Pretest, post-test,
and a 45-day follow-up were conducted to assess chang-
es. Data analysis was performed using SPSS software,
version 26 and repeated-measures ANOVA.

Results

To examine the effects of the McCarney intervention
program on phonological processing and auditory work-
ing memory, descriptive statistics (mean and standard
deviation) were calculated across three stages: pretest,
posttest, and follow-up. Results indicated that the ex-
perimental group showed substantial increases in both
variables at post-test and follow-up compared to the pre-
test, whereas no significant changes were observed in
the control group. Assumptions for repeated-measures
ANOVA were evaluated. The Shapiro-Wilk and Levene’s
tests confirmed normality and homogeneity of variances,
while Mauchly’s test of sphericity was not satisfied for
some variables; therefore, Greenhouse—Geisser correc-
tion was applied. Repeated-measures ANOVA results
(Table 1) revealed a significant main effect of test stage on
phonological processing (F=213.64, P=0.001, 1>=0.849)
and auditory working memory (F=145.45, P=0.001,
1?=0.793). The main effect of group was also significant
for both variables (P=0.001), indicating superior perfor-
mance of the experimental group compared to controls.
Moreover, the groupxstage interaction was significant for
all variables (P=0.001), reflecting the sustained and pro-
gressive impact of the intervention over time.

Nikbakht F & Bahrampour M. McCarney Program and Dyslexia. Sci J Rehab Med. 2026; 15(2):270-285.


http://medrehab.sbmu.ac.ir/issue_1066_1067.html

Scientific Journal of

Table 1. Results of the Repeated Measures Analysis of Variance for Phonological Processing and Auditory Working Memory Variables

Across the Pretest, Posttest, and Follow-up Phases

Variables Source Sum of Squares df Mean Square F P n? Power
Test Stage 6363.26 1.25 5089.19 213.64 0.001 0.849 1.00
Phonological processing Groups 8448.26 1.25 6756.73 283.64 0.001 0.882 1.00
Group x Stage 8448.26 1.25 6756.73 283.64 0.001 0.882 1.00
Test Stage 1811.01 1.02 1764.97 145.45 0.001 0.793 1.00
Auditory working memory Groups 3763.20 1.02 3763.20 237.87 0.001 0.862 1.00
Group x Stage 2219.85 1.26 2163.41 178.28 0.001 0.824 1.00

Post-hoc Bonferroni comparisons indicated significant
differences between pretest and posttest as well as pre-
test and follow-up for both variables. No significant dif-
ference was found between posttest and follow-up for
auditory working memory, demonstrating the stability of
intervention effects over time.

Conclusion

The present study aimed to examine the effects of the
McCarney intervention program on phonological pro-
cessing and auditory working memory in students with
dyslexia. The findings revealed significant improve-
ments in both domains for the experimental group, which
persisted at follow-up. These results indicate that the
structured, multisensory nature of the McCarney pro-
gram effectively enhanced both phonological skills and
auditory working memory capacity, aligning with previ-
ous research emphasizing the efficacy of phonological-
awareness-based and multimodal interventions [5, 9, 10,
19, 22, 26]. Phonological processing, as the core founda-
tion of reading, involves recognizing, retaining, and ma-
nipulating speech sounds [6, 8]. The observed improve-
ment supports the phonological deficit theory, suggesting
that McCarney’s multisensory approach—integrating
auditory, visual, and kinesthetic modalities—reinforces
phonological representations through multisensory neu-
ral pathways [7, 19]. Given the reciprocal relationship
between phonological processing and working memory
[9, 12], enhancement in phonological performance likely
stemmed from strengthened auditory working memory
functions. Regarding auditory working memory, signifi-
cant and stable post-intervention gains were observed.
Based on the multicomponent model [14], the McCarney
program may have improved both the phonological loop
and central executive components by engaging students

Scientific Journal of

in auditory repetition, sequencing, and recall tasks. These
findings are consistent with Liu et al. [15] and Alt et al.
[12], who demonstrated that enhanced auditory memory
supports decoding and reading comprehension. Overall,
the McCarney program, with its structured sequencing,
purposeful repetition, and real-world application, ap-
pears to rebuild core cognitive mechanisms underlying
dyslexia. Its simultaneous focus on intrinsic motivation,
phonological awareness, and auditory working memory
supports durable learning effects. Despite the study’s
limitations in scope and duration, results suggest that the
McCarney framework can be adapted for educational and
rehabilitation contexts to strengthen foundational reading
skills among Persian-speaking students.
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