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Abstract

The present study was conducted with the aim of comparing the effectiveness
of Dbrain-oriented learning and multi-sensory learning on the mathematical
performance of third grade students with math disorders. This was a semi-
experimental study with a pre-test and post-test design with a controlled. The
statistical population of those third grade students with math disorder in
Sabzevar Center for Learning Disorders was 50 people in the year 2022, of
which 45 people were randomly selected and divided into three equal groups.
The research tool was the scale for measuring the mathematics abilities of the
third grade students of Tabriz (2009) and the experimental groups were given 8
sessions of 60 minutes separately under brain- oriented learning and multi-
sensory training, and the control group did not receive any training. The data
were analyzed by repeated measures variance analysis and Ben Ferroni post hoc
test, and the results indicated the positive effectiveness of both methods on math
performance, and the effectiveness of the brain learning method both in the post-
test and in the follow-up period was more than multi-sensory training. Based on
this survey, these two methods can be used to improve the mathematical
performance of students with mathematical learning disabilities.
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1. Introduction

Disability in learning has always been raised as a fundamental
challenge and this issue becomes more important when students have
problems in learning academic issues despite having natural
intelligence and this issue makes it difficult for them to continue their
education process (Chaharduli. et al., 1400). These kinds of students
often face fundamental problems in terms of language development,
visual perception, auditory and spatial perception, or in learning some
subjects such as reading, writing, and arithmetic. In the literature related
to these students, terms like disorder partial are used in actions,
impairment in perception and information processing, disability in
perception and learning disability or learning disorder, and the like
(Kronenberger and Dunn, 2020).

This research is important because it is very important to determine the
effect of a method that can positively help the mathematical
performance of students with mathematical learning disabilities and can
achieve the most effectiveness for them; because the methods that are
as short-term as possible, practical, clear and applicable and have more
effectiveness can better help therapists in achieving success in the
discussion of repairing the problems of children with mathematical
disabilities; and in this regard, therapists can have the necessary plans
to improve the abilities of these children. For this reason, determining
the effect of two methods of teaching brain-based learning and the
multi-sensory method as intervention methods in the direction of
developing the abilities of students with mathematical learning
disabilities and comparing them can help us achieve this goal.
Research question

Is there a difference between the effectiveness of brain-based learning
and multisensory methods on the math performance of third-grade
students with math disorders?

2. Method

This was an experimental research with a pre-test, post-test, and a
control group. The statistical population was all the third-grade
elementary school students who had been referred to an educational
center for the rehabilitation of children with learning difficulties in
Sabzevar City, Iran, in the academic year 2021-2022. They were
diagnosed with primary dyscalculia by their teachers. Amongst them,
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45 students were selected by targeted and accessible sampling method
and randomly placed in two experiment groups and a control group.

3. Research tools

To measure the amount of math learning, the third-grade elementary
school students’ math ability test was used, which was prepared by
Tabrizi in 2019. This test has 57 questions, which are prepared to detect
the mathematical abilities of third-grade elementary students, and the
scoring of this questionnaire is yes and no, where yes is given a score
of 1 and no is given a score of zero. The higher the score, it means Not
having a math disorder, and the lower the score indicates the ability to
perform math operations. This checklist has been validated by Tabrizi
(1389) and its specialized and content validity has been evaluated by
experts in this field and its reliability has been obtained with Cronbach's
alpha higher than 0.70.

4. Results

In the post-test and follow-up, the average math performance scores of
the experiment groups were higher than that of the control group, which
shows the effectiveness of brain-based and multisensory trainings in
increasing the working memory of students with dyscalculia (Table 1).

Table 1.
Indicators of the research variable in the experiment and control groups in different
stages of the study

Variable Group pre-test post-test Follow up
Average standard Average standard Average standard
deviation deviation deviation
Math Brain-based 26.93 212 314 1.99 30.67 2.16
performance Multisensory 56.7333 4.03 3.27 56.4 9.10887
Multisensory 27.13 1.72 30.00 1.30 29.53 1.24
Control 26.06 1.68 25.2 1.86 24.73 4.48
Table 2.

Bonferroni test results to compare math performance marginal averages according
to test stages

Source of difference in The standard P confidence interval 95%
comparison averages error lower bank  upper bank
Pre-test-post-test -3.067 0.519 0.000 -4.362 -1.771
Pre-test-follow-up  -1.644 0.912 0.236 -3.919 0.630

Post-test - follow-up 1.422 0.845 0.300 -0.685 3.530
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Table 3.
The results of the estimated marginal means related to the groups
Group levels Average  The standard confidence interval 95%
error lower bank  upper bank
brain based pre-exam  26.933 0.479 25.968 27.899
post-test  31.400 0.447 30.497 32.303
Follow up  30.667 0.433 29.793 31.540
multisensory ~ pre-exam  27.133 0.479 26.168 2.099
post-test  30.000 0.447 29.097 30.903
Followup 29.533 0.433 28.660 30.407
Control pre-exam  26.600 0.479 25.634 27.566
post-test 25.200 0.447 24.297 26.103
Followup 24.733 0.433 23.860 25.607
Table 4.
Bonferroni test results to compare math performance marginal means
Source of comparison difference The P confidence interval 95%
in averages standard lower bank  upper
error bank
Brain-based-multisensory 0.7778 0.53882 0.469 -0.5652 2.1214
Brain-centered-witness 4.1556 0.53882 0.000 2.8119 5.1992
Multisensory - evidence  3.3778 0.53882 0.000 2.0341 4.4214

There was a significant difference between the effectiveness of brain-
based and multisensory training methods (P<0.05). The efficiency of
the brain-based method was more than the multisensory method. There
was a significant difference between the mean scores of the brain-based
and control groups (P<0.05); the brain-based method had a positive
effect on math performance, but there was no significant difference
between the average scores of the multisensory and control groups
(p>0.05); the multisensory method does not seem to have a positive
effect on math performance.

5. Discussion

The results showed that the performance of the students in the
experimental groups increased in mathematics after participating in the
intervention sessions compared to the students in the control group.
Also, the results showed that the mathematical performance of people
in the brain-centered experimental group was higher than in the multi-
Sensory group.

In explaining the greater effectiveness of brain-based learning training
compared to the multi-sensory method on math performance, it can also
be said that brain-based learning makes the minds of students with
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learning disabilities empowered to change their mental focus between
different stimuli and have more flexibility, and because the training is
based on conscious teaching and conscious learning, emphasize that the
field of selective attention is provided in the learning process, which
happens less in the multi-sensory method, so it is logical that brain-
based learning has a greater effect on increasing math performance than
the multi-sensory method.
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