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Article Info ABSTRACT

Objective: The present study aimed to determine the effectiveness of multisensory
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education strategies on auditory and visual speech comprehension and reading
performance in students with learning disabilities.

Methods: This study was a quasi-experimental study using a pretest-posttest design with

Accepted 4 August 2025 a non-blinded control group. The statistical population of the study was all first-year

female elementary school students with reading disorders in elementary schools in
Keywords: Shahrekord city in the academic year 2022-2023, of which 30 were selected using
Audiovisual Speech convenience sampling and randomly assigned to two groups of 15 (experimental and
Comprehension, control).Participants completed the Forward and Backward Digit Span subtests and
Multisensory Instruction Visual Memory subset of the Wechsler Working Memory Test (1945) and the
Strategies, standardized Reading Disorder Scale questionnaire by Shafiei et al. (2008). The

. . , . . . .
Reading Performance, experimental group received Fernald's multisensory educational protocol in 8 sessions of

Learning Disabilities. 90 minutes each. The collected data were analyzed using multivariate analysis of

covariance.

Results: The results of the analysis of covariance showed that multisensory training
strategies have a positive and significant effect on increasing auditory and visual speech
comprehension (P<0.01), and increasing reading performance (P<0.01).

Conclusions: Multisensory teaching strategies play a facilitating role in improving
auditory and visual speech comprehension, and their practical application is effective in
improving reading performance in students with learning disabilities. It also provides a
suitable platform for improving learners' active listening in the components of attention

skills, follow-up skills, and reflective skills.
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Extended Abstract

1. Introduction

One of the challenges our educational system faces is the issue of learning disorders, which
can lead to academic underachievement and setbacks (Wang et al., 2024). Reading is a
foundational skill that helps individuals acquire and process new information. In the early
years of schooling, a child's failure to learn to read can significantly hinder the learning of
other subjects (Lee, 2024). For instance, difficulties in reading and math often occur
together. Reading problems also negatively impact the acquisition of information beyond
the curriculum (Sheykholeslami et al., 2017). Dyslexia affects language, comprehension,
and motor skills, presenting a combination of symptoms and challenges that impact the
process of learning to read, spell, and write. Weaknesses in short-term memory may cause
issues with speech processing speed, motor skills, or visual and auditory perception. This
disorder is inherent in the individual and independent of their social background or
linguistic history (Dana et al., 2024). Weakness in analyzing and assessing the accuracy of
text, an inability to blend sounds to form words, difficulty concentrating, forgetting
exception words, challenges in distinguishing details from the general concepts, and a lack
of interest in reading (Vatandoust et al., 2017). Individuals might guess words without
linking them to phonetic elements; they often have poor visual and auditory memory, lack
adequate auditory discrimination, face family pressure for academic success, or hold
extremely negative attitudes towards school performance. They also frequently experience
limitations in combining and manipulating sounds in words, learning multisyllabic words,
perception, word recognition, and fluency due to decoding weaknesses (Fathi et al., 2018).

Therefore, one of the best methods is Multisensory methods training. Multisensory
methods address learning difficulties by engaging various senses in the educational process
(Lordy, 2004). The foundation of this method for learning words is that a child can gain
more clues for reading by making greater use of their senses and This method basically
relies on linguistic experience and focusing on the whole word (Hasanniyah etal., 2016).
The Fernald multisensory approach balances visual, auditory, and tactile senses because
children need all sensory pathways to effectively learn, enhancing and reinforcing learning
through their collaboration. Thus, it seems that teaching multisensory strategies is related
to auditory-visual speech perception and reading. Since there isn't extensive research on the
use of multisensory methods for improving auditory and visual perception, further
investigation is necessary to apply the findings to students. Hence, the present study aims
to assess the effectiveness of multisensory educational strategies on auditory and visual
speech comprehension in students with learning disabilities.

2. Materials and Methods

This research adopted a quasi-experimental design with pre-test and post-test assessments,
including a control group. The study population comprised all first-grade elementary
students in Shahrekord during the 2022-2023 academic year. According to the entry and
exit criteria of the study, 30 people were selected and randomly placed in two groups of 15
people, experimental and control. To collect data, the subscales of the forward and
backward digit span tests, as well as the visual memory component of the Wechsler
Working Memory Test (1945) and the standardized Reading Disorder Scale Questionnaire
by Shafi'i and colleagues (2008) was used. The training based on Fernald multi-sensory
educational protocol was implemented for the experimental group in 8 sessions of 90
minutes. After collecting the questionnaires, data analysis was done with descriptive
statistics such as mean and standard deviation, and multivariate analysis of covariance
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(MANCOVA) was used to check the hypotheses. The data was analyzed using SPSS-24
Software.

3. Results

The average reading performance in the experimental group during the pre-test and post-
test was 220.47 and 244.27, respectively. In the control group, the pre-test and post-test
averages were 216.35 and 217.97, respectively. Table 1 provides the descriptive statistics
of the participants' scores.

Table 1. Descriptive indices of Auditory and Visual Speech Comprehension Scores in pre-test
and post-test

Variables Situation Experimental Control
M SD M SD
. . Pre-Test 493 1.48 4.79 1.29
Auditory Speech Comprehension Post-Test 6.73 1.71 4.95 1.41
Pre-Test 5.67 1.94 5.23 1.48
isual h hensi
Visual Speech Comprehension Post-Test 7.94 1.49 4.97 127

According to the table, the average scores for auditory comprehension and visual speech
comprehension among students in the experimental group increased after the intervention.
The scores for performance tasks also showed an improvement. The results of the
Kolmogorov-Smirnov test indicate that the distribution of all research variables is not
significant at the 0.05 level, suggesting that the distribution of variables is normal. Levene's
test results show the variance of the research variables is equal. To assess the impact of
multisensory educational strategies, multivariate analysis of covariance was employed.
There is a significant difference in the effect of the protocol on improving auditory speech
comprehension between the estimated mean scores of the two groups (P<0.001, n*=0.515).
For visual speech comprehension, analysis results indicate a significant difference between
the estimated mean scores of the two groups (P<0.004, n?>=0.285). Another part of the
findings examined the hypothesis that teaching multisensory strategies improves students'
reading performance, with results presented in the following table.

Table 2. The results of covariance analysis to investigate the effect of the Multisensory strategies on the
reading performance of the experimental and control groups in the post-test

Variables Source SS df MS F Sig PES
Reading B(ffrt(v)‘f;: 3973.299 1 3973299  65.865 0.001 0.717
Performance 1568.455 25 60.325

According to Table 2, there is a significant difference between the reading performance
scores of subjects in the experimental and control groups. Therefore, training in
multisensory strategies positively impacts the improvement of auditory and visual speech
comprehension and enhances students' reading performance.

4. Discussion and Conclusion

The findings of this study demonstrate that multisensory teaching strategies significantly
enhance the auditory and visual speech comprehension abilities of students with learning
disabilities. These methods positively impact their reading performance as well. By
incorporating various sensory techniques—such as auditory, visual, and tactile stimuli—
into the educational process, students show improvements in processing auditory stimuli.
Integrating multisensory techniques into educational practices offers a promising approach
to addressing the unique learning challenges faced by individuals with learning disabilities,
particularly in auditory and visual speech comprehension and reading performance.
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Concurrent activation of different sensory pathways is believed to foster stronger neural
connections, enhancing attention and comprehension (including auditory and visual
perception), and ultimately improving academic performance, especially for students with
learning disabilities. Engaging multiple sensory modalities simultaneously during
educational sessions can lead to a more comprehensive understanding of auditory and visual
speech stimuli, thereby improving auditory and visual perception. Multisensory education
strategies may reduce processing demands on individual sensory systems, facilitating the
comprehension and retention of auditory and visual speech information. This can lead to
improved comprehension and interpretation of auditory and visual speech cues, which in
turn enhances perceptual and communication abilities in students with learning disabilities.
Multisensory teaching enables students to more effectively encode, store, and retrieve
relevant information. It addresses the individual needs of students with learning disabilities,
creating a more inclusive and supportive learning environment.
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