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This study aimed to investigate the effectiveness of Fernald multisensory
training on memory amplification and information recall in students with
dyslexia. The research method of the present study was quasi-experimental
with a pre-test and post-test design, with an experimental and control group
and a 3-month follow-up period. The statistical population of this study
consisted of all male and female second to sixth grade elementary students
with dyslexia who attended learning disability centers in Zahedan during the
2023-2024 academic year. A total of 46 (29 male, 17 female) students from
this population were selected through convenience sampling and randomly
assigned to two groups: 24 students in the experimental group and 22
students in the control group. The data collection tools included the Wechsler
Intelligence Scale for Children, Fifth Edition (WISC-V) and the California
Verbal Learning Test for Version Children (CVLT-C). All participants
completed these assessments during the pretest phase. The Fernald
multisensory instructional intervention program (1921) was taught to the
experimental group over 15 sessions, with two sessions per week, each
lasting 45 minutes. In the end, post-tests and follow-up assessments were
conducted for both the experimental and control groups. Data were analyzed
using repeated measures variance with SPSS-23 software. The results
indicated that Fernald multisensory training was effective in memory
amplification components and information recall (p < 0.01). . also this
effectivenes was stable at the follow-up 3-month stag. The results of this
study reveal that Fernald multisensory training can be used as an effective
intervention method for memory amplification and information recall in
students with dyslexia.
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. California Verbal Learning Test - Children's Version (CVLT-C)
. Delis et al.

. immediate Recall

. short-delay free recall

. short-delay cued recall

. long-delay free recal

. long-delay cued recall

. long-delayed recognition

. Reilly & Bernier

0. Fernald & Keller
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The Effectiveness of Fernald Multisensory Training on MemoryAmplification and
Information Recall in Students with Dyslexia

Extended Abstract
Aim
Learning disorders include specific difficulties such as dyslexia (reading), dysgraphia (writing), and
dyscalculia (mathematics), which, due to neurodivergent differences in information processing, lower
an individual's cognitive abilities compared to their peers and impact academic performance, self-
confidence, and social life (Grigorenko et al., 2020). Dyslexia directly affects cognitive processes and,
due to difficulties in encoding information, reduces the efficiency of working and long-term memory
(Kizilaslan & Tunagur, 2021). Memory amplification through diverse exercises and stimuli strengthens
neural pathways and helps with better consolidation of information in long-term memory (Panzeri et al.,
2023). Information recall also depends on factors such as sensory cues and the quality of encoding,
which facilitate information retrieval when aligned (Baddeley et al., 2020). Students with dyslexia
experience difficulties in encoding and storing written information due to deficits in working and long-
term memory (Smith-Spark & Lewis, 2023). Additionally, the neural connections between language-
processing and memory-related areas are weak, with the hippocampus and cerebral cortex—responsible
for language processing—showing reduced function, resulting in challenges with learning and word
recall (Hedenius & Persson, 2022). These memory and neural challenges necessitate specialized
educational methods for these students (Kunwar et al., 2024).
The Fernald multisensory training, based on principles of neural plasticity, is an effective approach to
supporting students with dyslexia and learning disorders. This method strengthens learning and memory
processes by engaging multiple senses simultaneously (visual, auditory, tactile, and kinesthetic) (Karimi
Thani, 2022). Students learn vocabulary better by touching, pronouncing, and viewing related images
and using body movements to enhance motor memory (Okray et al., 2024). This approach, by activating
various neural pathways and utilizing multisensory inputs, compensates for processing deficiencies and
improves students’ cognitive performance (Alwashmi et al., 2024). Thus, the current study aimed to
investigate the effectiveness of Fernald multisensory training on memory amplification and information
recall in students with dyslexia.

Methodology

The present study was applied in nature, with a semi-experimental methodology using a pre-test, post-
test control group design, followed by a 3-month follow-up period. The statistical population included
second to sixth-grade elementary students diagnosed with dyslexia who attended learning disorder
centers in Zahedan during the 2023-2024 academic year. A total of 49(31 male, 18 female) students
were selected through convenience sampling, with 25 students assigned to the experimental group and
24 to the control group. During the study, two students from the control group and one from the
experimental group dropped out, resulting in a final sample of 46(29 male, 17 female) participants. The
study employed the Wechsler Intelligence Scale for Children, Fifth Edition (WISC-V) (Wechsler, 2014)
and the California Verbal Learning Test - Children's Version (CVLT-C) (Delis et al., 1994) as
assessment tools. In this study, the Fernald multisensory training method protocol, originally designed
by Grace Fernald in 1921 at the University of California, Los Angeles, to work with students
experiencing reading and spelling difficulties (Fernald & Keller, 1921), was employed. The
experimental group received this protocol for one month and three weeks, comprising 15 group sessions,
twice a week for 45 minutes each. These sessions were conducted by a psychologist and a doctoral
student in educational psychology who had specialized training in this area. Meanwhile, the control
group continued with their traditional routine without any intervention. A three-month follow-up test
was conducted for both groups after the end of the training period and post-test data were analyzed using
descriptive statistics and repeated-measures ANOVA in SPSS version 23.

Findings



The results indicated a significant effect of time on the scores of memory amplification components
(verbal comprehension, fluid reasoning, visual-spatial, working memory, and processing speed) and
information recall components (immediate recall, short-delay free recall, short-delay cued recall, long-
delay free recall, long-delay cued recall, and long-delay recognition) 1 in both genders. Additionally,
the results showed a significant effect of group membership, namely Fernald multisensory training, on
the scores of memory amplification components and information recall components in students with
dyslexia of both genders. Therefore, it can be concluded that Fernald multisensory training has a
significant impact on both memory amplification components and information recall components in
students with dyslexia of both genders. Furthermore, the results indicate a significant interaction
between the type of training and time factor on the scores of memory amplification components and
information recall components in students with dyslexia of both genders. Thus, the type of intervention,
namely Fernald multisensory training, at different assessment stages has a significant impact on both
memory amplification components and information recall components in students with dyslexia of both
genders. Overall, Fernald multisensory training at different assessment stages had a significant effect on
both genders and on all memory amplification and information recall components in students with
dyslexia (P=0.001)

Conclusion

The findings of this study demonstrate that Fernald multisensory training significantly improves
memory and information recall in students with dyslexia. According to the theory of multisensory
processing, the simultaneous use of various sensory channels such as visual, auditory, and tactile
optimizes the encoding process of information (Okray et al., 2024) and reduces cognitive load (Baddeley
et al., 2020). This method contributes to strengthening long-term memory, creating new neural
pathways, and enhancing information retrieval (Dubinsky & Hamid, 2024). Moreover, the dual coding
and semantic network theories suggest that combining images and words strengthens memory and
reduces retrieval errors. From the perspective of neural plasticity, this method helps the brain strengthen
memory neural networks and store information effectively (Alwashmi et al., 2024). Frequent
information retrieval and the alignment of learning and retrieval conditions also contribute to improved
recall and prevent forgetting (Panzeri et al.; 2023). Ultimately, Fernald multisensory training enhances
students' memory and recall by reducing cognitive load and utilizing diverse sensory cues.
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