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Abstract: Music is concerned with the physical and emotional wellbeing of any human being. Listening to pleasant music in
the background while doing an arduous task can make it seem so much easier, or in some cases, music may not increase
positive attitude, but will ease the strain of an activity. This study assessed whether music blended teaching helps the learners
who face difficulties while learning mathematics. The sample consisted of 42 students identified with mathematics learning
disability. The experimental group was taught mathematics with violin instrumental music played in the background of the
Mathematics classroom. The control group was taught through conventional teaching. The treatment lasted for 44 days, 45
minutes per day. For collection of relevant data, the investigator used two standardised tools namely, Coloured Progressive
Matrices (CPM) and PrWi’s Mathematical Ability Test (PMAT). The self-made tools were: Mathematics Achievement Test
(MAT), Scale on Interest in Mathematics (SIM) and Mathematics test Anxiety Scale (MAS). The pre and post-test analyses
disclosed that the experimental group students exhibit lesser mathematics test anxiety in the post-test than the pre-test. In the
gain scores it was found that both the control and experimental groups did not show any difference in the achievement, interest
and anxiety scores in mathematics. In delayed post-test, the experimental group showed better performance in the learning
objective - knowledge than the control group. Also the experimental group students with high level intelligence exhibited
better scores in the learning objective — knowledge than the counter parts in control group. No significant difference was found
in the delayed post-test in interest and anxiety of both the control and experimental groups. It is also true with regard to the
level of intelligence.
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listening to music [5]. Music can create a sense of
playfulness and joy in the classroom. It can bring about a
feeling of freedom as students search for and create unique
patterns and rhythms. This helps create an atmosphere that
encourages emotional well-being within a positive learning
environment [1]. Every teacher likes to bring joyful learning
in their classrooms.

1. Introduction

Music, a magical medium in every aspect of our life [7], is
scientifically proven that music has influence on cognitive
skills, learning, working memory, way of thinking, and
personal and social development [35] (Urbantimes, n. d.).
Background music is used commonly in restaurants, waiting
rooms, elevators and other public places to reduce stress and
anxiety or to facilitate desired behaviours. Background music
can be defined as any music played while the listener’s
attention is focused primarily on a task or activity in which
the listener is involved. Such a task or activity could be
studying or other academic preparation. Students of all ages
have often claimed that they can learn more effectively while

2. Importance of the Study

The right music at the right time alters or affects the brain
waves. Certain musical sound waves, especially the western
classical violin instrumental music helps to hold the attention
and intake more information in the highly focused state. The
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violin music can help to shift the wave of students’ brain
from alpha state to beta state, which is a perfect learning state
for taking in information through auditory channels occur.
This music further evokes emotions and stimulates
involvement in learning. For great understanding, teachers
can use music intentionally when memory activities happen.

The physical vibration of music and its organized patterns
of sound, rhythm, and subtle vibrations interact with the
nervous system of the body and result in the alteration of the
human behaviour in many ways, nearly every region of the
brain and neural subsystem. Listening to music can influence
the frequency of brain waves and so the state of mind. It not
only affects the mind but also changes the state of the body.

Music can link the mental and physical self which directly
affects the working memory. The cerebral cortex self
organizes when an individual engages with musical activities.
Music synchronizes the right and left hemispheres of the
brain. The left hemisphere analyses the structure of music,
while the right hemisphere focuses on the melody. When
listening to music, the hemispheres of the brain work
together; emotions are stimulated; attention is focused and
motivation is heightened. Music acts as an anchor for
capturing attention and stimulating interest inside the
classroom. Research suggests that music can actually hard-
wire the brain, which build links between the two
hemispheres of the brain and be utilized for a variety of
cognitive activities. Researchers believe that children who
have more exposure to music and music training benefit from
enhanced brain activity. This ability to perform certain
academic tasks like preparing for examinations and enhance
recalling shapes or pictures has been increased. Music
induces a receptive mood that generally enhances cognitive
process. It can serve as a mnemonic memory aid to encode
information in the mind and support initial learning to recall
and transference of working memory. Music, which is one of
the factors affect memory, is a stimulator for many parts of
the brain. Music stimulates the areas of the brain that
involves in emotion, association and long-term memory
processes.

An individual has a specific ‘learning biography’ which is
reflected in the way the brain processes information. As
individuals engage with different musical activities over a
long period of time, permanent changes occur in the brain.
These reflect what has been learned and how it has been
learned. They will also influence the extent to what extent the
developed skills are able to transfer to other activities. It is
also beneficial to the development of social skills and can
contribute to health and well-being throughout the lifespan
and therefore can contribute to community cohesion
providing benefits to society as a whole.

Music-Mathematics blended classroom is to establish good
distraction to block the bad one, which will unambiguously
result in positive findings. It helps to establish and increase
students’ ability to concentrate and focus. Furthermore, using
background music inside the classroom may help learners
and teachers to create an impingement achievement, interest
and anxiety. It will enable brainwork such as analytical,

creative and aspects of motivation. Music has the neutral
firepower to jazz up the thought process. Music blended math
classroom of primary students can induce concentration,
filter out any distractions and structure the thoughts of the
dissimilar students. This technique is an addition to the
acoustics of the classroom which will help the dissimilar
mathematics learners to encode, decode, process and improve
the recall process with an ease. This study will be relevance
for teachers who deal with primary students with
mathematics learning disability (MLD) in their classroom.
Teachers need to remove negative threats and factors in the
learning environment. They can try to introduce music in the
Mathematics classroom as a positive stimulant. It can
enhance achievement, foster interest and take away anxiety
from the primary students who found with MLD. It can make
the Mathematics classrooms a joyful learning place.

In the classroom music helps the learners to get the right
mental state for learning; it helps the teacher to get the right
mental state for teaching; it acts as an anchor and a direct link
to feelings and emotions; it shows to be effective in
accelerated learning; it helps with motivation, as a way of
celebrating good work or behaviour; it improves memory;
and it acts as a cause to release dopamine-the learning neuro-
chemical (Ian Gilbert, 2009 in [20] Jackson, 2009).

3. Literature Review

The related studies carried out for more than a decade
(2001 — 2015), which are synthesized below.

The reviewed studies imply that five to three years
participation in music ([36] Whitehead, 2002; [8]; [29]
Olson, 2004; [25] McLelland, 2005), and listening to
classical music [26] (Merrell, 2004; Jones & Estell, 2006;
Jones & Estell, 2007) had significant impact on performance
in mathematics. Contrary to these studies, there are studies
which found that participation in music instruction (Kluball,
2001) and listening to classical music ([13]Furnhan & Strbac,
2002; Goldenberg et al., 2013) had no positive effect on
performance in mathematics.

Music had its positive impact on other subjects/areas such
as reading (Furnhan,2002; Cardarelli, 2004; [29] Olson,
2004; [25] McLelland, 2005; [12] Eaton, 2007), spelling [3],
and language skills [22]. There are contradictory studies also
which revealed that music had no effect on reading [11]
(Doyle & Furnham, 2012), writing [23](Kluball, 2001),
language skills [10](Costa, 2004) and English, Science and
Social Science [23] (Kluball, 2001) as well.

Exposure to music enhanced recall and memory [6] and
cognitive processing [32] (Roden et al., 2013). It is also
revealed that music instruction enhances 1Q [28] (Nering,
2002; [33] Schellenberg, 2004) and affects the behavioural
effects of children enrolled in special education [24] (Lang,
2001). These findings were not supported by the study of
Furnhan (2002) which reveals that no significant interaction
of music was found on recall and study by Charmorro et
al.(2009) reveals that no significant influence of music on
cognitive task performance.
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Background music reduces mathematic anxiety [16] test
anxiety [30] (Rastogi, 2014) and depression (Hendricks,
2001), and increases well-being [18]. In contradiction,
Goldenberg et al. (2013) found that listening to music did not
decrease test anxiety.

Of the reviewed studies, only two studies ([27] Montello,
1998; [32] Savan, 1998) were conducted to know the impact
of music on students with learning, emotional and
behavioural disorders. But no studies were conducted on the
impact of music on students with MLD. Apart from studies
done with normal children, two studies were on mathematics
interest [2] and a few studies (Hendricks, 2001; Haynes,
2003; Hirokawa & Ohira, 2003; Goldenberg et al., 2013;
Rustogi, 2014) on the anxiety of the students. It was hard to
find studies conducted exclusively on music and students
with MLD. This piece of research was attempted to study the
achievement, interest and test anxiety of the primary students
in connection with mathematics who found with
Mathematics learning disability.

4. Objectives of the Study

The objectives of the study are:

a) To study the effectiveness of music-fused-teaching on
the gain in achievement, interest and anxiety of primary
students with mathematics learning disability.

b) To find out the significant difference, if any, between
the control and experimental groups in the achievement,
interest and anxiety of primary students with
mathematics learning disability in the delayed post test
scores.

¢) To identify the influence, if any, of intelligence on the
achievement, interest and anxiety of primary students
with mathematics learning disability.

Hypotheses Framed

In the light of the objectives, the following hypotheses

were formulated.

a) There is no significant difference in the achievement in
mathematics, mathematics interest and mathematics
anxiety between the control and experimental groups of
primary students with mathematics learning disability
before treatment.

b) There is significant difference in the achievement in
mathematics, interest in mathematics and mathematics
anxiety between the control and experimental groups of
primary students with mathematics learning disability
after treatment.

c¢) There is significant difference in delayed posttest scores
of achievement in mathematics, interest in mathematics
and mathematics anxiety between the control and

experimental groups of primary students with
mathematics learning disability.

Methodology

a) Sample

Forty two students of Standard V, out of 455, from a
Matriculation Higher Secondary School in Kanyakumari
District, India, scored less than 33% in PrWi’s Mathematics

Ability Test (PMAT) were chosen as sample for the study.

b) Design of the study

Pre-test and post-test equivalent Group Design [4] was
used in this study. The students with MLD were identified
and selected for the control and experimental groups. The
students of the two groups were equivalent with regard to
intelligence and mathematical ability.

The study was conducted with six stages.

Stage 1 - Identifying primary students with MLD.
PMATwas administered to 455 students of a Higher
Secondary School located in Kanyakumari district, Indiato
identify the mathematical ability of them in the areas such as:
concept of time, fractions, place value and decimals,
identifying correct sign, correct shape, smallest or largest
number and correct symbol, spatial ability, computation
ability, ability to use Mathematical language, sequential
ability, counting ability, perceptual ability and reasoning
ability. Students who scored less than 33% were considered
to have MLD and they were 42.

Stage 2 - Grouping the students with MLD into equivalent
group. Raven’s Coloured Progressive Matrices (CPM) was
administered to the identified students with MLD to find out
their intelligence level. Based on the intelligence, 42 students
with MLD were divided into control and experimental
groups, 21 students each.

Stage 3 - Conducting pre-test for the sample groups. The
self-made tools namely, Mathematics Achievement Test
(MAT), Scale on Interest in Mathematics (SIM) and
Mathematics test Anxiety Scale (MAS) were administered
for both the control and experimental groups before the
treatment.

Stage 4 - Treatment to the sample groups. The
experimental group students were taught mathematics with
violin instrumental music played in the background of the
Standard V - Mathematics classroom. The description of the
violin pieces exercised during the treatment to the
experimental group is appended. The control group students
were taught through conventional teaching. The treatment
lasted for 44 days/45 minutes/day.

Stage 5 - Conducting post-test for the sample groups.
Immediately after the treatment period, the tools - MAT,
SIM, MAS were administered again for both the control and
experimental groups.

Stage 6 - Conducting delayed post-test for the sample
groups. The above three tools were again administered to the
sample groups after a period of two weeks from the post-test
to measure the retention capacity.

¢) Description of the Self-made Tools

For MAT, items having difficulty value between 40 and 80
and discriminative index greater than 0.2 (Stanley, 1978) [34]
were selected and the remaining items were left out. The
reliability of MAT was calculated by the Spearman-Brown
Prophecy formula [14] (Garrett, 1961) and the reliability
coefficient was found to be 0.73 which indicates that MAT is
highly reliable [4] (Best & Kahn, 2012).

For establishing the content validity of SIM, it was given
to three senior teacher educators for affirming its content
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validity. In order to find the item validity of SIM, the item
total correlation was found. The r-value of items in the
preliminary draft of SIM equal to 0.26 or above were
selected. The reliability coefficient of SIM by split-half
method was found to be 0.62. From the self-correlation of the
half-test, the reliability coefficient of the whole test r' found
by the Spearman-Brown Prophecy formula was 0.76 which
indicates that the SIM is highly reliable [4] (Best & Kahn,
2012).

To ensure the suitability of the framed items in MAS, it
was submitted to three experts in Mathematics education and
early childhood education. The items in the MAS were
pruned for avoiding ambiguity. Thus MAS had 22 items.
Then item total correlation was found and all the items were
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with ‘r’ value greater than 0.4. Co-efficient of reliability,
calculated using the Spearman-Brown Prophecy formula,
was found to be 0.84 which indicated that MAS is highly
reliable.

d) Statistical techniques employed

t test for independent, small groups and t test for
dependent groups were employed for the study.

5. Results

The collected data were analysed using the parametric
tests, namely t tests for independent and dependent means,
and the results are given in the tables 1-9.

Table 1. Difference in Pretest scores in the attributes of sample students with MLD.

Dependent Variables Group Mean SD t value P value
e G ENmE e
Achievement in Mathematics Understanding E)(:g:lr ol ggggz g;gg 0.355 0.724 N
Aifesion g)‘(’;‘g"l iéggi i?:gf? 0.986 0.330
Interest in Mathematics E:;);lttlr e ;iﬁ ? gz;lé 0.491 0.626™
Mathematics test Anxiety E)(:g:lr ol zgz;; igg;z 0.549 0.586M
NS - Not Significant
Table 2. Difference in Posttest scores in the attributes of sample students with MLD.
Dependent Variables Group Mean SD t value P value
Knowledge g}‘(’;g"l %Zgg 292.‘555474 0.127 0.899
Achievement in Mathematics Understanding gz;;d :t’,‘éf)g ?gégi 0.088 0.931™8
Application g:gg el ﬁ :‘1‘;2 E:éfg 0.521 0.606
Interest in Mathematics g;);:i()l ;:ggg giﬁ 0.346 0.731™
Mathematics test Anxiety gz;;d iggg? iiz?; 1.056 0.297"
Table 3. Difference between pre-test and post-test scores if the attributes of students in the control group.
Dependent Variables Test Mean SD R value t value P value
Knowledge gf)est §§j§§8 ;;gii 0.379 3.744 0.001"
Achievement in Mathematics Understanding llzf)est iiggz ;(Z)Zig 0.583 4.922 0.000 ™
Application gf)est i;f@ ig:‘l‘gé 0.246 3257 0.004
Interest in Mathematics gf)est ;(1);‘1‘2 i?:;ig 0.004 0.166 0.870™
Mathematics test Anxiety if)est 28:;22 ig:gg? 0.350 0.040 0.969 N

** Significant at 1% level * Significant at 5% level NS - Not Significant

Table 4. Difference between pre-test and post-test scores in the attributes of students in the control group with regard to level of intelligence.

Level of Intelligence Dependent Variables Test Mean SD r value t value P value
Pre 47.619 29.738 NS

Low Achievement in Knowledge Post  90.476 35.952 0350 1.964 0188
Mathematics . Pre 20.000 10.000 G

Understanding Post 40,000 30.000 1.000 1.732 0.225
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Level of Intelligence Dependent Variables Test Mean SD r value t value P value
Application gf)est iﬁ;é }g:?gé 0.756 1.387 0.300™
Interest in Mathematics if)est ggégg ? :ggz 0.851 4422 0.053™
Mathematics test Anxiety gf)est 22:32? ‘2"33;‘1‘2 0.386 0272 0.811™
Knowledge gf)est 22:‘5‘3? ;? (I)Z? 0.425 3.020 0.009 ™"
TS U 1 S R
Average Application gf)est i?:gzi 1(5):;(3)3 0338 2248 0.041°
Interest in Mathematics gf)est ;‘2‘22 ?;33 . 0.224 0.390 0702
Mathematics test Anxiety if)est jg:ggi }éggg 0.351 0.071 0.945™
Knowledge gf)est gg:?gg 513.62226 1.000 2.000 0.184™
Understanding gf)est ?g:ggg ? '97;‘2‘1 0.500 2.646 0.118™
High Application if)est ?;gi i 73 237 0.866 2.137 0.166™
Interest in Mathematics gf) est ggzgz ? '38.‘1‘?3 0.923 0.076 0946
Mathematics test Anxiety gf)est 2228(3)8 ?'70;;3 0.297 0.300 0.792™
Table 5. Difference between pre-test and post-test scores in the attributes of students in the experimental group.
Dependent Variables Test Mean SD R value t value P value
Knowledge gf) est ;;:%g 5% 224 0.300 4.402 0.000"
fdﬁiﬁ:ﬁt in Understanding gf)est ig:ggg ii:é;‘; 0.193 4.053 0.001"
Application if)est i? :?3‘6‘ i;:giz 0.744 3.090 0.006""
Interest in Mathematics gf) est ;‘5‘: é}é ?'25. ‘2‘31 0.450 0.445 0.661
Mathematics test Anxiety gf)est fé:gﬁ ig:zf; 0.650 2.784 0.011*

Table 6. Difference between pre-test and post-test scores in the attributes of students in the experimental group with regard to level of intelligence.

Level of Intelligence Dependent Variables Test Mean SD r value t value P value
Knowledge izt gg:gig ?%fg ! -0.566 1.260 0.297"
o g TS T 0T o ameow
Low Application gf)est ifzzgg ig:ggg 0.956 1.567 0215
Interest in Mathematics izt ;g:ggg ?igé 5 0.059 0.765 0500
Mathematics test Anxiety gf)est :g:;g? ;(1):32‘5‘ 0.808 0.697 0.536

Knowledge gf)est ‘7‘;4914513 ?éj‘ég 0.397 4.639 0.000""

?Aft‘;lee‘:zf;fcn; W it gz est ig:g?ﬁ 1(5):?)41;2 0.000 4.169 0.001"

Average Application gf)est ig:gg;‘ H:Sgg 0.637 2.645 0.020"
Interest in Mathematics gf)est ;;;22 igg% 0471 0.070 0.945N8

Mathematics test Anxiety izt ii:igg igﬁ; 0.615 2.879 0.013*

High Knowledge gf)est ;é:‘gg 51;;42‘26 0.866 1.000 0.423™
Understanding Pre 43.333 20.817 0.996 1.000 0.423"
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Level of Intelligence Dependent Variables Test Mean SD r value t value P value
Post 46.667 15.275
Application gf)est ;g:ﬁ é 1(3):? SZ 1.000 1.000 0.423"
Interest in Mathematics gf)est ;g:gg;‘ Z: ;;7 0.755 0.397 0.729™
Mathematics test Anxiety if)est 23:2(2)(5’ iiﬁ;g 0.687 0.240 0.8331
** _ Significant at 1% level * - Significant at 5% level NS - Not Significant
Table 7. Difference in the gain scores in the attributes of students in the sample groups.
Dependent Variables Group Mean SD t value P value
Knoviedge g 0l naw a0 oTA
Achievement in Mathematics Understanding g;:;:id }Zgiz }g‘;gg 0.361 0.720™
Application gi;’:f’l 151;8825 186.'712651 1398 0.170™
Interest in Mathematics g;);l:iOl i?g; ﬁégg 0.030 0.977™8
Mathematics test Anxiety g;:;:id _2021;74 } gg;g 0.515 0.610™
NS - Not Significant
Table 8. Difference in the delayed post-test scores in the attributes of students in the sample groups.
Dependent Variables Group Mean SD t value P value
Knowledge g}‘:;‘:;"l ;8:823 16%'9700(? 3.451 0.001"
Achievement in Mathematics Understanding E::;l:lr ol j(l)ggg igi;g 0.272 0.787"
Application ggggd fé:gé; i; ;g 0.168 0.868"
Interest in Mathematics g)?;l:;ol ;23;2 i;‘gi? 0.521 0.605™
Mathematics test Anxiety EESI;OI igégj‘ ijg?; 0.478 0.635™8
** _ Significant at 1% level NS - Not Significant
Table 9. Difference in delayed posttest scores in the attributes of sample groups with regard to level of intelligence.
Level of Intelligence Dependent Variables Group Size Mean SD t value P value
Knowledge g i 25?114930 g:?ig 1.025 0.352™8
M e 1 0% UF g o
Low Application g i jﬁ)gz B;gg 0.624 0.560™8
Interest in Mathematics g i gggg? ?623;5 0.332 0.754™8
Mathematics test Anxiety g i 4513(3)11‘2 i 2232 0.765 0.479™
Knowledge g i i ;5:22; ;.13':21 2.007 0.055™8
T g €5 7B ML e e
Average Application g ii ;ggé izi‘g 0.180 0.858™
Interest in Mathematics g LS‘ ;gjzg 133?? 0.829 0.414™
Mathematics test Anxiety g ii 451;2 ﬁ ?2(2)23 0.583 0.565™
- e E g ;OZ?‘ §§§§5 7.000 0,002
Understanding E 3 46.667 20:817 0.555 0.609™
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Level of Intelligence Dependent Variables Group Size Mean SD t value P value
Skt (E: z zg:‘;gi izzg ; 0.438 0.684
Interest in Mathematics g z ;zgig igggé 0.512 0.635™
Mathematics test Anxiety g 33 :gggg } ?(2)‘7‘; 1.041 0.357™

** Significant at 1% level NS - Not Significant

Table 1 reveals that both the control and experimental
groups did not differ significantly in the achievement and
interest in mathematics, and mathematics anxiety before the
treatment to them.

Table 2 shows that both the control and experimental
groups did not differ significantly in the achievement and
interest in mathematics, and mathematics anxiety after the
treatment to them.

Tables 3-6 indicate that the control and experimental
groups scored better in the mathematics post achievement
test than in the pre-test. But there was no difference in the
mathematics interest scores of control and experimental
groups before and after treatment. With regard to the
mathematics anxiety, the control group did not show any
difference between the pre and post scores, and the
experimental group exhibited reduction of anxiety due to the
treatment; The students with average level of intelligence
showed lesser anxiety in the post-test than in the pre-test.

Table 7 shows that both groups did not show any
difference in the gain scores in achievement test, interest and
anxiety in mathematics.

Tables 8-9signified that the experimental group students
showed better retention capacity to the Knowledge-based
questions than that by the control group. This is also true
when they have high level of intelligence. No significant
difference was found in the delayed post-test in interest and
anxiety of both the control and experimental groups. It is also
true with regard to the level of intelligence.

6. Discussion

In this study, the control group was taught by chalk and
talk method and the experimental group was treated with
music-blended (western classical violin pieces) mathematics
class. The pre-test scores of both the control and
experimental groups were equal in their subject knowledge,
interest in mathematics, and mathematics anxiety prior to
experimentation. It revealed that the two groups were
homogeneous.

In post-test also, both the control and experimental groups
did not show any significant difference in achievement in
mathematics, interest in mathematics, and mathematics
anxiety. This might be that both the traditional method and
music-blended classroom do not affect the select attributes of
students with MLD. The same results prevailed in gain scores
of both the control and experimental groups. This result
coincides with the studies made by [19] Hoffman (1995),
Kluball, (2001), [13] Furnhan and Strbac (2002), Costa

(2004) [10] and [15] Goldenberg et al. (2013) as well.
Anyhow, these findings are not aligned with the findings of
the many reviewed studies ([36] Whitehead, 2002;
Cardarelli, 2004; [26] Merrell, 2004; [29] Olson, 2004; [25]
McLelland, 2005; [21] Jones &Estell, 2007).

In delayed post-test, the control group did not exhibit any
difference in the achievement scores in mathematics in terms
of learning objectives and level of intelligence whereas the
experimental group scored more in the knowledge-based
questions. With regard to high level of intelligence also, the
experimental group students gained more in the learning
objective - knowledge than the control group students. This
may be due to the western classical violin music played in a
slow tempo set to sound like that it sounds far away from the
classroom helped the students to retain more information
than the control group. This finding was supported by the
study conducted by [6] Campabello et al. (2002). In the
delayed post-test, the experimental group did not differ
significantly with regard to the learning objectives -
understanding and application and also for low and average
levels of intelligence. This coincides with the reviewed study
made by [13] Furnhan & Strbac (2002).

In mathematics interest scores, both the control and
experimental groups did not differ in pre-test, post-test, gain
scores and in delayed post-test. This reveals that the
instrumental music played in the classroom did not contribute
for the mathematics interest of the students with MLD. This
may be due to the short span of experimental period, which
lasted only for 44 days, about 45 minutes per day.

The experimental group showed lesser post-mathematics
test anxiety than the pre--mathematics test anxiety. This may
be the result of the violin music-enabled mathematics
classroom. This finding coincides with the reviewed studies
[17] (Hendricks, 2001; Hirokawa & Ohira, 2003; [30]
Rastogi & Silver, 2014) also.

The control and experimental groups did not exhibit any
difference in the gain in mathematicstest anxiety and delayed
anxiety. This indicates that the instrumental music-enabled
classroom did not affect the anxiety of the students. This
finding is supported by the study conducted by [15]
Goldenberg et al. (2012) as well.

7. Recommendations

The findings of the study reveal that blending the
instrumental music in the mathematics classroom helps the
students with MLD to retain the learned information in
mathematics and also it helps to overcome the anxiety of the
students with MLD towards mathematics.
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Music motivates children to stay focused and study
mathematics for longer periods of time, and hence they can
be provided with a place to work with music playing in the
background in their study room or living room. It is
recommended that music be played in the evening time
before they start doing their mathematics homework. The
home atmosphere exercises a good amount of influence over
the emotional stability of such children. Cognition and
emotions are closely linked with music and also the human
body has a physiological response to the music. So the
parents of students with MLD can play music in their home
when their child seems to be emotionally disturbed. Parents
should not dishearten their children as they lag in their
arithmetic ability and they should look for ways to overcome
their MLD. As a facilitator, music can stimulate the MLD
children to concentrate on arithmetic performance. Music
helps focus on accuracy and attention of the students.
Learning to play a musical instrument can improve attention,
concentration, motivation and memory. It unifies more than
one neural pathway by using multi-sensory channels such as
visual, auditory and kinesthetic respectively. The parents of
children with MLD can make arrangement for music
education for progressive development in Mathematics.

It is recommended that, in a classroom setting, when a soft
comforting western classical instrumental music (stringed
instruments) is played in the background, it might create a
perfect harmony in unification of senses. The mathematics
teachers can play western classical violin music CDs in the
mathematics classroom to unify the senses of students with
MLD. This would help the students with MLD to concentrate
and perform in their mathematical tasks in the classroom.

Music even outs mental, physical and emotional rhythms
to attain a state of deep concentration and focus in which
large amounts of content information can be processed and
learned. It is advocated that western classical instrumental
music that is of 50 to 80 beats per minute creates an

atmosphere of focus that leads students into deep
concentration in the alpha brain wave state. Alpha brain wave
state is a state of physical and mental relaxation, in which
fresh creative energy begins to flow and fear vanishes. Also,
energizing Western Classical music can assist in holding
attention during sleepy times of day and help students stay
focused and relaxed in the learning atmosphere. So, it is
worthwhile to play western classical music inside the
classroom during afternoons and teaching jaded topics.

Since most of the school teachers do not have proper
awareness about MLD, they label the students as weak in
mathematics or as slow learners. The students with MLD are
not slow learners but they are different learners. Labeling
them as slow learners would hinder their achievement in
mathematics and would affect their self-esteem. So it is
responsibility of the teachers to teach them differently as per
their needs. It is suggested that teachers of mathematics can
come forward to implement music in the classroom of
students with MLD so that it can create an environment
which would enhance their performance.

8. Conclusion

Nowadays, all the schools are being provided with ICT
equipment and so it is easy to make the ordinary classroom
into music-blended classroom. Indispensable steps to be
taken to identify students with MLD at the primary level and
they can be provided special instructional strategies in the
music-blended classroom. Schools are expected to have
musical CDs in excess for this purpose. If every school
supports and encourages their wards exposed to Music-
Mathematics blended teaching, the students in general,
especially those with MLD retain the learned information and
in turn overcome the anxiety towards mathematics. It is in
the hands of the teachers and mentors to implement music-
Mathematics blended transaction.

Appendix A
Table 1A. Violin pieces used during the treatment to the experimental group.
S. No. Selected violin pieces Beats / min Composer
1 Concerto for Violin and Orchestra in D, Op. 61, I Larghetto - 60-66 bpm Beethoven
2 The Violin Concerto in D major, Op.35 Andante- 56-88 bpm Pyotr Ilyich Tchaikovsky
3 The Violin Concerto No. 3 in G major Adagio- 58-97 bpm Wolfgang Amadeus Mozart
4 Concerto No. 1 in E, Rv 269 spring Largo- 42-66 bpm Antonio Lucio Vivaldi
5. Violin Concerto No. 4 in D major, K. 218 Andante - 56-88 bpm Wolfgang Amadeus Mozart
6 Concerto No. 5 in A major, K. 218 Adagio- 58-97 bpm Wolfgang Amadeus Mozart
7 Concerto No. 3 in F, Rv 293 autumn Adagio- 58-97 bpm Antonio Lucio Vivaldi
8 Triple Concerto in C Major, Op. 56- 1L Largo- 42-66 bpm Beethoven
9 Violin Concerto in D Op. 61 - II. Larghetto- 60-66 bpm Beethoven

10. Concerto in D Major for Violin and Orchestra, Op. 77 — [

11. Violin Concerto in D major, Op. 77

12. Adagio in E major, K. 261

13. Concerto No. 5 in A major, K. 218

14. Violin Concerto No. 5 In A Major, K. 219
15. Violin Concerto in D major, Op. No. 74

Adagio- 58-97 bpm Johannes Brahms

Allegro Johannes Brahms

Adagio- 58-97 bpm Wolfgang Amadeus Mozart
Adagio- 58-97 bpm Wolfgang Amadeus Mozart
Adagio- 58-97 bpm Wolfgang Amadeus Mozart

Adagio- 58-97 bpm Johannes Brahms




Chamorro-Premuzic, T., Swami, V., Terrado, A., &Furnham,
A. (2009). The effects of background auditory interference

172 B. William Dharma Raja: Upshot of Music-Blended Teaching on Anxiety, Interest and Performance of
Students with Mathematics Learning Disability
Appendix B
Table A1  Difference in Pretest scores in the attributes of sample students with MLD
Table A2  Difference in Posttest scores in the attributes of sample students with MLD
Table A3  Difference between pre-test and post-test scores if the attributes of students in the control group
Table A4 Difference between pre-test and post-test scores in the attributes of students in the control group with regard to
level of intelligence
Table A5  Difference between pre-test and post-test scores in the attributes of students in the experimental group
Difference between pre-test and post-test scores in the attributes of students in the experimental group with
Table A6 : :
regard to level of intelligence
Table A7 Difference in the gain scores in the attributes of students in the sample groups
Table A8  Difference in the delayed post-test scores in the attributes of students in the sample groups
Table A9  Difference in delayed posttest scores in the attributes of sample groups with regard to level of intelligence
[9]
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