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Background and Purpose: A specific learning disability is a disorder that interferes with a student’s
ability to listen, think, speak, write, spell, or do mathematical calculations. Students with a specific
learning disability may struggle with reading, writing, or math. This study aimed to investigate the
effectiveness of the five senses enhancement training (5-SET) on cognitive ability and social skills
of students with mathematical learning disabilities (MLD).

Method: The present study was a quasi-experimental study with pretest-posttest-follow-up design
with control group. The statistical population included all students referred to the Learning Problems
Center of Ferdows City in the 2019-20 academic year. A sample of 30 students was selected by
purposive sampling and randomly assigned in the control and experimental groups. Then, the
Wechsler Intelligence Scale for Children (WISC-IV) (2003) was performed, and the Matson
Evaluation of Social Skills with Youngsters (1983) and Behavior Rating Inventory of Executive
Function (Givia et al., 2000) were used as data collection instruments in two phases of pretest and
posttest. The experimental group received the 5-SET for ten 70-minutes-sessions, while the control
group underwent no interventions. Then, both groups were assessed as the posttest. Finally, the
follow-up phase was performed after two months. Data were analyzed by the one-way analysis of
covariance in the SPSS statistics-23 software.

Results: The results of the data analysis showed that the effect of the group on the combination of
cognitive ability variables (F = 149.942, p <0.001, effect size = 0.847) and social skills (F = 126.809,
P <0.001, effect size = 0.824) is significant in students with learning disabilites.

Conclusion: According to the results of the present study the 5-SET can be used as an effective
intervention on the cognitive ability and social skills of students with MLD.
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Extended Abstract

Introduction

Students with learning disabilities (LD) are generally of
average or above-average intelligence, but they have poorer
academic performance and more social problems compared to
other students with the same educational status, and even with
moderate intelligence they have difficulties in certain areas
(reading, writing and, mathematics) (1). Math learning
disabilities (MLD) influence on the children's talents and
abilities and cause behavioral and psychological problems in
them (3). The prevalence of MLD in schools is reported to be
4% to 7% (4).

Cognitive disability is one of the variables that can affect the
academic performance of students with specific learning
disabilities. The term executive action is also used to describe
cognitive ability, which is closely related to children's academic
achievement and success in math and social skills (11).
Students with LD also have poor social skills compared to their
normal peers (15). Social skills are learned behaviors that affect
relationships between individuals and are acquired primarily
through learning (18). Using intervention programs to
strengthen cognitive processes (improving working memory,
response inhibition, enhancing attention, and eliminating
distraction) improves attention deficiency and hyperactive
behaviors and indirectly affects social skills (19). A person's
senses also affect his cognitive skills and abilities. In addition
to the role of the senses of sight, hearing, and touch in learning,
the sense of smell and taste play an important role in attention,
concentration, and memory (21). Simultaneous use of aromatic
stimulation with other traditional stimulation can improve
students' perception, and performance, ability to remember and
quality of experience (22). Research on the concepts of learning
sciences, including mathematics, led to probing the cognitive
benefits of multisensory methods (25). Distraction, poor
response to stimuli, poor behavioral organization, and poor
coordination between different senses can directly or indirectly
affect social skills in children with LD (26). Numerous studies
have shown the effectiveness of cognitive ability on improving
mathematical performance (13, 14), the need to consider

developing social skills (15, 17-19), and the importance of
multisensory methods in learning and improving understanding
and strengthening attention, concentration, and memory of
students (20-24).

Based on the fact that no research has been done on the effect
of five senses training on cognitive ability and social skills of
students with LD, this study was conducted to determine the
effectiveness of five senses training on cognitive ability and
social skills of students MLD.

Method

The present study was a quasi-experimental study with the
pretest-posttest-follow-up design with a control group. The
population included students referred to the Learning Problems
Center of Ferdows City, South Khorassan province, Iran in the
2019-20 academic year. A sample of 30 students was selected
by the purposive sampling method. They were randomly
assigned to the control and experimental groups. The the
Wechsler Intelligence Scale for Children (WISC-1V) (27 & 28)
were used, and students with 1Qs less than 90 were excluded
from the study sample. The ethical codes were also considered
with the informed consent of the parents. They were assured of
the confidentiality of the results. Data were collected by the
Matson Evaluation of Social Skills with Youngsters (29) and
Behavior Rating Inventory of Executive Function (30) in the
pretest. It should be noted that the Iranian version of the
questionnaires was used in this study. The experimental group
received the five senses enhancement training (5-SET) for ten
70-minutes-sessions, while the control group underwent no
interventions. Then, both groups were assessed at the posttest,
and 2-month follow-up. Data were analyzed by the analysis of
covariance (ANCOVA) in the SPSS-23 software.

Results

Table 1 shows descriptive statistics (mean and standard deviation,
kurtosis, and skewness) of cognitive ability and social skills scores
in the experimental and control groups in the pretest, posttest, and
follow-up phases.

Table 1. Descriptive statistics of two groups scores in cognitive ability and social skills varibles (n= 30)

Variable Condition Group Mean Standard deviation Skewness Kurtosis
Pretest Experimental 99.22 17.99 1.756 2.663
Control 104.98 7.65 -0.271 -0.324
. - Experimental 63.28 19.10 1.822 2.574
Cognitive ability Posttest Control 104.55 5.70 1.046 0.386
Follow-u Experimental 46.28 8.57 0.503 -0.630
P Control 90.66 15.88 -1.201 2.982
Pretest Experimental 143.40 7.34 0.336 -1.280
Control 11.13 1.807 0.880 1.480
. . Experimental 104.88 9.54 0.91 -0.166
Social skills Posttest Control 141.90 6.81 0.436 0.221
Follow-u Experimental 126.59 6.09 0.578 -0.891
P Control 142.13 6.99 0.534 -0.601
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According to the results of tablel, the mean scores of
cognitive ability and social skills in the experimental and
control groups in the posttest phase compared to the pretest
phase have changed. The increasing of cognitive variables in
the posttest confirms that the problems of cognitive ability and
social skills of the experimental group are reduced and thus
show that the cognitive ability and social skills are improved.
The assumptions of repeated measure ANCOVA are
confirmed, then this test can be used in this study.

According to the results, the effect of the group on the
combination of cognitive ability variables (F = 149.942,
p <0.001, effect size = 0.847) and social skills (F = 126.809, P
<0.001, effect size = 0.824) is significant in students with LD.
These results show that about 85% of the variation in cognitive
ability and about 82% of the variation in social skills is related
to the difference between the two groups due to the training and
the interaction of the dependent variables. Thus, the
intervention has a significant effect on increasing the cognitive
ability and social skills of students with LD. Also, the effect of
group in time on the combination of cognitive ability (p =
0.836, F = 0.044) and social skills (F = 0.7, p = 0.410) in
students with LD is not significant and the effect of time is not
significant on the composition of the social skills variable (F =
1.957, p = 0.173) but it is significant on the composition of the
cognitive ability variable (F = 19.508, p = 0.001).

Conclusion
The present study aimed to investigate the effect of the 5-SET
on the cognitive ability and social skills of students with MLD.
The results of ANCOVA showed that the 5-SET had a
significant effect on the cognitive ability and social skills
variables. The results of the present study are consistent with
similar previous studies (13,14, 20, 24). They suggest that
cognitive ability improves students’ performance and
mathematical content understanding of the LD. The results are
also in line with the results of previous research (19-26) on
improving social skills. Therefore, it is noticeable that the 5-
SET significantly has effects on the cognitive ability and social
skills of students with MLD.

These results show that sensory interventions can improve
cognitive ability. Visual, auditory, tactile, taste, and olfactory

Vol. 8, No. 2, Summer 2021

stimuli can help to improve memory, attention, planning,
organization, and monitoring, which are components of
cognitive ability. Also, the five senses training can increase
socialized responses, and it relatively improves the
communication with peers. It also reduces inappropriate social
skills, aggression, and over self-esteem. Accordingly, the 5-
SET has also had a significant effect on social skills.

One of the limitations of this research was that the research
sample group was 1st-grade students. The findings of this study
can be generalized to the target population, but generalization
of the results to other areas with different age groups must be
made cautiously. We suggest that future researchers perform
this intervention for children with different learning disabilities,
especially preschool students, by controlling the influential
factors of age and gender and perform it in more diverse age
groups. There is a lack of educational and intervention
programs in considering the five senses in Iran. Also, the
Educational centers don’t spend enough time on this purpose.
Therefore, the use of intervention programs to enhance the five
senses using a series of various educational tools and
multisensory educational software and programs in LD centers
and primary schools can be efficient to improve cognitive
ability and social skills and facilitate learning mathematical
concepts.
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1. Wechsler Intelligence Scale for Children (WISC-1V)
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2. Behavior Rating Inventory of Executive Function
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1. Social skills questionnaire
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