CHAPTER 8
8. APPRAISAL
8.1 SUMMARY OF THE FINDINGS
8.2 CONCLUSIONS
8.3 IMPLICATIONS OF THE STUDY
8.4 APPLICATION OF THE STUDY
8.5 STRENGTH OF THE STUDY
8.6 LIMITATIONS OF THE STUDY

8.7 SUGGESTIONS FOR FURTHER
STUDIES

83



8. APPRAISAL

8.1 SUMMARY OF THE FINDINGS
There are several studies on chanting suggesting they induce a psychotherapeutic effect
(Gao et al., 2017). As per the knowledge of the authors, the current study is the first
attempt to explore the effect of prosody/Chandas i.e., the rhythm used to chant shloka.
The study recruited subjects in their early adolescence which is 11 to 13 years, it being a
critical period of changes in behaviour, moods, and relationships causing emotional
turbulence (Scott-Parker, 2017). We had 4 parallel group to eliminate the impact of
language and meaning of the shloka/verse and identify the impact of Chanda alone. The
results of our study showed augmentation of Positive emotional personality in
adolescence in both Chanda Humming group and Shloka Chanting group when compared
to English phrase and silent sitting groups. There was an overall reduction in anxiety
levels when compared to the remaining three groups. There was a significant increase in
the mindfulness scores in the humming as well as chanting groups. However, there was
no change observed in the self-concept scales in the humming group. Studies undoubtedly
show chanting has a positive effect on brain activities (Gao et al., 2017) but Chanda is
certainly a subtler way of impacting the mind by regulating feelings and enhancing
positive emotions and may also alter the brain activity and autonomic variations as a
long-term effect, which is yet to be explored.
8.2 CONCLUSIONS

Humming of Sanskrit prosody has reported an overall reduction in anxiety levels when
compared to the remaining three groups. However, there was a decrease in the anxiety
levels in the chanting group as well. There was a significant increase in the mindfulness
scores in the humming as well as chanting groups. Also, there was no change observed in

the self-concept scales in the humming group. Beside this, the mantra chanting and only
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humming the prosody without verse had a similar effect on both emotional personality

features of positive and negative affect. The results also suggest amelioration in the

positive affect following chanting and humming the prosody, although there were no

changes in the negative effect.

8.2 IMPLICATIONS OF THE STUDY

This is the first scientific study on exploring the impact of Chandas irrespective of
language & meaning of the verse

Based on the findings we can use Chandas along with chanting for added impact
on emotions, mindfulness, anxiety, self-concept and neuropsychological variables

like sustained attention and executive function

8.3 APPLICATIONS OF THE STUDY

The findings of this study might play a potential role in academic performance.
We might have a free tool to help children improve attention, awareness,
mindfulness, self-concept, positive emotions and reduce anxiety.

This tool can be easily used in school set-up without disturbing the curriculum
and time-table of the school system.

Based on this preliminary effort, we can further conduct studies for children with

special needs.

8.4 STRENGTH OF THE STUDY

This is the first study as per our knowledge to scientifically explore the impact of
prosody or Chanda aspect of chanting which is also an integral part of yoga.
Another strength of the study is that we had four groups to eliminate the impact
of language and meaning of the verse to study the effect of Chandas alone.

We designed our study in a way that could be conducted in regular school setup

without disturbing the time-table or schedule of classes.
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Since we did the orientation in the presence of teachers and positively motivated

the students to participate, we had no drop-outs and very regular participation.

8.5 LIMITATIONS OF THE STUDY

Randomization into 4 groups couldn’t be done as the school management
wouldn’t allow shuffling children from their sections.

The subjects were not stratified based on their gender, as females tend to face
more negative affect than males, which can also be considered as a limitation to
the study.

As it was a preliminary study with no scientific evidence, we only used
psychological tools and no objective parameters like EEG or fMRI were taken.
Since it was the first study of this kind, we only got permission to conduct it for
one month, which is certainly not sufficient to such subtle practice to show

noticeable impact.

8.6 SUGGESTIONS FOR FUTURE STUDIES

Duration of intervention can be increased to see long term effect of Chandas as
30 days is certainly insufficient

Population can include govt. schools, international schools along with the usual
CBSE Indian schools to compare the results

More Chandas must be tested and included as intervention to see their specific

qualities and impact.
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RAW DATA -

Digit Letter Substitution Test:

Group — Chanting

Student Name | DLST Pre DLST Post
C- Student 1 32 32
C- Student 2 56 46
C- Student 3 43 51
C- Student 4 37 51
C- Student 5 48 56
C- Student 6 18 24
C- Student 7 51 60
C- Student 8 96 66
C- Student 9 65 54
C- Student 10 48 50
C- Student 11 41 50
C- Student 12 57 62
C- Student 13 33 43
C- Student 14 45 50
C- Student 15 52 58
C- Student 16 75 82
C- Student 17 30 42
C- Student 18 48 60
C- Student 19 72 77
C- Student 20 48 56
C- Student 21 62 65
C- Student 22 60 68
C- Student 23 55 60
C- Student 24 28 32
C- Student 25 75 78
C- Student 26 63 71
C- Student 27 53 69
C- Student 28 42 42
C- Student 29 60 60
C- Student 30 44 45
C- Student 31 45 44
C- Student 32 16 55
C- Student 33 28 36
C- Student 34 41 40
C- Student 35 62 73

121



Group — English Phrase Reading

Student Name DLST Pre DLST_Post
EPR- Student 1 33 38
EPR- Student 2 33 36
EPR- Student 3 29 60
EPR- Student 4 42 47
EPR- Student 5 36 45
EPR- Student 6 34 40
EPR- Student 7 43 33
EPR- Student 8 31 34
EPR- Student 9 64 56
EPR- Student 10 45 43
EPR- Student 11 60 53
EPR- Student 12 45 45
EPR- Student 13 39 36
EPR- Student 14 41 54
EPR- Student 15 47 51
EPR- Student 16 64 48
EPR- Student 17 37 36
EPR- Student 18 48 48
EPR- Student 19 56 44
EPR- Student 20 45 43
EPR- Student 21 37 39
EPR- Student 22 52 51
EPR- Student 23 41 39
EPR- Student 24 51 50
EPR- Student 25 21 34
EPR- Student 26 49 63
EPR- Student 27 52 62
EPR- Student 28 48 41
EPR- Student 29 48 44
EPR- Student 30 38 36

Group — Humming a Chanda

Student Name DLST_Pre DLST_Post
H- Student 1 48 48
H- Student 2 40 38
H- Student 3 34 48
H- Student 4 55 68
H- Student 5 41 44
H- Student 6 51 84
H- Student 7 85 96
H- Student 8 22 24
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H- Student 9 40 45
H- Student 10 35 45
H- Student 11 30 36
H- Student 12 13 48
H- Student 13 28 34
H- Student 14 38 38
H- Student 15 32 35
H- Student 16 41 53
H- Student 17 77 81
H- Student 18 45 67
H- Student 19 24 25
H- Student 20 44 53
H- Student 21 43 45
H- Student 22 32 36
H- Student 23 35 37
H- Student 24 24 45
H- Student 25 26 33
H- Student 26 32 41
H- Student 27 44 48
H- Student 28 38 55
H- Student 29 26 52
H- Student 30 60 63
H- Student 31 38 41
H- Student 32 42 48
H- Student 33 43 53
H- Student 34 38 34
H- Student 35 46 33

Student Name

Group — Silent Sitting

SS- Student 1 95 96
SS- Student 2 44 53
SS- Student 3 41 48
SS- Student 4 46 37
SS- Student 5 51 51
SS- Student 6 39 44
SS- Student 7 38 48
SS- Student 8 26 23
SS- Student 9 38 68
SS- Student 10 50 48
SS- Student 11 32 49
SS- Student 12 44 43
SS- Student 13 47 a7
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SS- Student 14 51 46
SS- Student 15 29 33
SS- Student 16 32 50
SS- Student 17 19 35
SS- Student 18 31 45
SS- Student 19 41 43
SS- Student 20 46 48
SS- Student 21 37 45
SS- Student 22 44 48
SS- Student 23 45 53
SS- Student 24 37 26
SS- Student 25 58 72
SS- Student 26 48 41
SS- Student 27 32 43
SS- Student 28 58 57
SS- Student 29 26 45
SS- Student 30 43 52
SS- Student 31 43 48
SS- Student 32 48 38
SS- Student 33 38 48
SS- Student 34 35 43
SS- Student 35 48 50
SS- Student 36 48 50
SS- Student 37 24 26
SS- Student 38 30 39

Stroop color-word test:

Group — Chanting

Student Name \ Stroop_Pre \ Stroop_Pre/Mistakes =~ Stroop_Post Stroop_Post/Mistakes

C- Student 1 43 5 54 2
C- Student 2 100 5 100 2
C- Student 3 75 4 84 3
C- Student 4 85 1 78 3
C- Student 5 74 8 71 7
C- Student 6 56 2 61 3
C- Student 7 68 8 68 7
C- Student 8 84 4 85 4
C- Student 9 70 4 85 4
C- Student 10 60 4 62 6
C- Student 11 67 3 72 4
C- Student 12 87 9 91 7
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C- Student 13 60 6 75 3
C- Student 14 59 0 90 5
C- Student 15 67 5 88 5
C- Student 16 44 7 100 8
C- Student 17 73 4 75 6
C- Student 18 69 5 88 0
C- Student 19 78 2 80 2
C- Student 20 61 4 47 0
C- Student 21 68 5 75 4
C- Student 22 60 4 60 3
C- Student 23 86 4 87 5
C- Student 24 78 6 76 3
C- Student 25 67 5 71 4
C- Student 26 95 5 100 6
C- Student 27 75 6 83 3
C- Student 28 66 2 72 3
C- Student 29 82 4 84 6
C- Student 30 51 5 54 2
C- Student 31 75 6 70 5
C- Student 32 67 5 77 2
C- Student 33 55 7 61 1
C- Student 34 61 5 94 5
C- Student 35 83 4 100 4

Group — English Phrase Reading

Student Name Stroop_Pre | Stroop_Pre/Mistakes  Stroop_Post Stroop_Post/Mistakes

EPR- Student 1 42 4 49 5
EPR- Student 2 45 4 50 1
EPR- Student 3 51 3 61 0
EPR- Student 4 51 I 67 1
EPR- Student 5 56 5 79 8
EPR- Student 6 57 2 90 7
EPR- Student 7 60 0 67 1
EPR- Student 8 60 4 58 4
EPR- Student 9 61 6 80 8
EPR- Student 10 62 7 64 3
EPR- Student 11 64 2 72 3
EPR- Student 12 65 4 73 4
EPR- Student 13 66 3 80 6
EPR- Student 14 66 5 69 3
EPR- Student 15 69 4 65 6
EPR- Student 16 70 2 75 1
EPR- Student 17 70 4 87 4
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EPR- Student 18 71 0 75 2
EPR- Student 19 73 5 72 2
EPR- Student 20 78 1 72 3
EPR- Student 21 78 7 70 0
EPR- Student 22 79 6 80 5
EPR- Student 23 80 1 72 4
EPR- Student 24 80 4 86 3
EPR- Student 25 80 9 76 5
EPR- Student 26 84 3 80 1
EPR- Student 27 89 4 85 8
EPR- Student 28 97 2 100 5
EPR- Student 29 83 5 83 2
EPR- Student 30 77 4 55 2

Group — Humming

Student Name \ Stroop_Pre Stroop_Pre/Mistakes  Stroop_Post Stroop_Post/Mistakes

H- Student 1 36 8 44 2
H- Student 2 42 5 73 3
H- Student 3 45 2 56 6
H- Student 4 45 3 56 1
H- Student 5 48 4 58 5
H- Student 6 48 5 77 2
H- Student 7 49 4 81 4
H- Student 8 50 7 68 6
H- Student 9 51 5 74 3
H- Student 10 55 7 88 6
H- Student 11 57 3 71 7
H- Student 12 57 7 62 2
H- Student 13 58 5 70 2
H- Student 14 58 8 72 5
H- Student 15 60 4 65 5
H- Student 16 62 1 68 2
H- Student 17 63 3 73 2
H- Student 18 63 4 72 8
H- Student 19 63 9 81 8
H- Student 20 66 1 63 2
H- Student 21 66 6 80 2
H- Student 22 66 8 77 3
H- Student 23 69 5 75 3
H- Student 24 71 6 71 3
H- Student 25 72 6 81 6
H- Student 26 75 1 89 3
H- Student 27 75 4 97 1
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H- Student 28 75 5 95 3
H- Student 29 76 3 97 4
H- Student 30 76 4 92 2
H- Student 31 83 2 100 1
H- Student 32 87 4 88 5
H- Student 33 87 6 93 4
H- Student 34 52 4 66 5
H- Student 35 37 5 43 8

Group — Silent Sitting

Student Name Stroop_Pre  Stroop_Pre/Mistakes Stroop_Post Stroop_Post/Mistakes

SS- Student 1 46 8 53 4
SS- Student 2 53 3 60 3
SS- Student 3 55 6 63 2
SS- Student 4 56 6 64 8
SS- Student 5 57 4 63 1
SS- Student 6 57 9 82 3
SS- Student 7 58 5 65 3
SS- Student 8 60 1 61 9
SS- Student 9 61 7 72 6
SS- Student 10 62 1 75 2
SS- Student 11 62 4 60 4
SS- Student 12 63 4 70 6
SS- Student 13 64 7 82 7
SS- Student 14 65 4 87 2
SS- Student 15 65 4 60 3
SS- Student 16 65 5 89 4
SS- Student 17 66 5 77 5
SS- Student 18 66 7 60 9
SS- Student 19 69 4 90 3
SS- Student 20 69 5 81 0
SS- Student 21 69 6 79 6
SS- Student 22 70 4 81 3
SS- Student 23 70 9 93 6
SS- Student 24 72 2 65 0
SS- Student 25 72 3 94 1
SS- Student 26 76 4 71 4
SS- Student 27 76 5 81 5
SS- Student 28 76 5 61 5
SS- Student 29 80 2 90 9
SS- Student 30 80 4 98 1
SS- Student 31 83 4 90 4
SS- Student 32 86 7 95 4
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SS- Student 33 90 6 80 1
SS- Student 34 56 5 58 3
SS- Student 35 68 5 65 2
SS- Student 36 83 2 81 2
SS- Student 37 78 8 80 7
SS- Student 38 83 4 64 0

Spence Children’s Anxiety Scale Pre-Scores:

Group — Chanting (SCAS Pre Scores)

Studen
t Name
C_
Studen
tl

SA(5,8,11
14,15,38)

17

SP(6,7,9, OCD(13,17,
10,26,31) 24,35,36,37)

10 6

PD(12,19,25,27,
28,30,32,33,34)

16

PIF(2,16, GA(1,34, Total

21,23,29) 18,20,22)

Score

64

C_
Studen
t2

23

C_
Studen
t3

38

C_
Studen
t4

26

C_
Studen
t5

35

C_
Studen
t6

12

11 9

61

C_
Studen
t7

30

C_
Studen
t8

40

C_
Studen
t9

26

C_
Studen
t 10

10 6

10

49

C_
Studen
t11

11

10 9

47

C_
Studen
t12

14

40

C-

13

41
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Studen
t13

C_
Studen
t 14

32

C_
Studen
t 15

25

C_
Studen
t 16

10

36

C_
Studen
t17

11

39

C_
Studen
t18

11

10

49

C_
Studen
t19

11

10

15

13

61

C_
Studen
t 20

40

C_
Studen
t21

29

C_
Studen
t22

10

27

C_
Studen
t 23

36

C_
Studen
t 24

32

C_
Studen
t 25

11

14

10

57

C_
Studen
t 26

11

10

45

C_
Studen
t27

10

30

C_
Studen
t 28

14

11

12

62

C_
Studen
t 29

10

12

10

48

C_
Studen
t 30

33

C_
Studen

10

11

51
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t31

C_
Studen
t 32

11

18

15

67

C_
Studen
t 33

23

C_
Studen
t34

10

14

11

17

11

72

C_
Studen
t35

12

13

14

55

SA(5,8,11,

Group — English Phrase Reading (SCAS Pre Scores)
SP(6,7,9, 0OCD(13,17,2 PD(12,19,25,27, PIF(2,16, GA(1,3,4, Total

Studen
t Name
EPR-

Student
1

14,15,38)

10

10,26,31) 4,35,36,37)  28,30,32,33,34)  21,23,29) 18,20,22) Score

11

42

EPR-
Student
2

11

10

14

60

EPR-
Student
3

35

EPR-
Student
4

13

43

EPR-
Student
5

10

10

48

EPR-
Student
6

11

39

EPR-
Student
7

37

EPR-
Student
8

14

14

12

15

72

EPR-
Student
9

13

11

11

55

EPR-
Student
10

10

37

EPR-
Student
11

14

10

57

EPR-
Student
12

35
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EPR-
Student
13

12

43

EPR-
Student
14

10

12

11

51

EPR-
Student
15

13

11

49

EPR-
Student
16

12

40

EPR-
Student
17

22

EPR-
Student
18

10

12

47

EPR-
Student
19

10

38

EPR-
Student
20

10

11

11

10

50

EPR-
Student
21

13

32

EPR-
Student
22

25

EPR-
Student
23

22

EPR-
Student
24

13

11

49

EPR-
Student
25

10

10

47

EPR-
Student
26

11

14

15

21

13

12

86

EPR-
Student
27

12

13

54

EPR-
Student
28

32

EPR-
Student
29

44

EPR-
Student
30

35
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Studen

Student
1

SA(5,8,11,

14,15,38)

13

Group — Humming (SCAS Pre Scores)
SP(6,7,9, | OCD(13,17,2 PD(12,19,25,27, PIF(2,16, GA(1,3,4, Total
10,26,31) 4,35,36,37)  28,30,32,33,34) 21,23,29) 18,20,22) Score

14

15

11

67

H_
Student
2

40

H_
Student
3

11

42

H_
Student
4

21

H_
Student
5

10

14

48

H_
Student
6

11

34

H_
Student
7

29

H_
Student
8

12

13

15

13

67

H_
Student
9

34

H_
Student
10

11

39

H-
Student
11

12

48

H_
Student
12

38

H_
Student
13

37

H-
Student
14

37

H_
Student
15

19

H_
Student
16

10

42

H_
Student
17

12

13

15

13

67

H_
Student

12

10

49
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18

H_
Student
19

32

H_
Student
20

24

H_
Student
21

12

10

53

H_
Student
22

11

12

46

H_
Student
23

11

11

47

H_
Student
24

28

H_
Student
25

10

10

12

12

57

H_
Student
26

12

12

55

H_
Student
27

28

H_
Student
28

10

36

H-
Student
29

10

37

H_
Student
30

12

13

50

H_
Student
31

10

45

H-
Student
32

10

32

H-
Student
33

38

H_
Student
34

13

10

46

H_
Student
35

10

38
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Group — Silent Sitting (SCAS Pre Scores)
Studen SA(5,8,11, SP(6,7,9, 0OCD(13,17,2 PD(12,19,25,27, PIF(2,16, GA(1,3,4, Total

14,15,38)  10,26,31) | 4,35,36,37)  28,30,32,33,34) 21,23,29) 18,20,22) Score

Student
1 4 5 2 11 5 8 35
SS-
Student
2 6 8 3 5 2 5 29
SS-
Student
3 8 6 1 3 0 4 22
SS-
Student
4 9 9 6 1 0 3 28
SS-
Student
5 5 6 2 4 3 4 24
SS-
Student
6 7 5 5 6 1 6 30
SS-
Student
7 8 9 4 3 3 4 31
SS-
Student
8 8 13 11 12 10 14 68
SS-
Student
9 6 8 6 6 3 11 40
SS-
Student
10 6 10 5 5 2 5 33
SS-
Student
11 16 12 13 10 2 9 62
SS-
Student
12 8 10 3 7 0 5 33
SS-
Student
13 4 9 3 2 2 1 21
SS-
Student
14 7 4 3 4 6 7 31
SS-
Student
15 10 10 9 10 8 12 59
SS-
Student
16 10 6 11 5 4 7 43
SS-
Student
17 8 8 6 10 6 7 45
SS-
Student 4 5 4 6 4 7 30
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18

SS-
Student
19

34

SS-
Student
20

11

37

SS-
Student
21

35

SS-
Student
22

11

43

SS-
Student
23

35

SS-
Student
24

11

15

53

SS-
Student
25

12

44

SS-
Student
26

20

SS-
Student
27

14

13

10

59

SS-
Student
28

37

SS-
Student
29

10

35

SS-
Student
30

10

13

13

54

SS-
Student
31

10

35

SS-
Student
32

10

38

SS-
Student
33

39

SS-
Student
34

10

41

SS-
Student
35

11

10

11

11

59

SS-
Student
36

10

46
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SS-
Student
37 5 8 2 3 2 6 26
SS-
Student
38 12 7 11 6 5 13 54

Spence Children’s Anxiety Scale Post Scores:

Group — Chanting (SCAS — Post Scores)

Studen SA(5,8,11, SP(6,7,9, | OCD(13,17,2 PD(12,19,25,27, PIF(2,16, GA(1,3,4, Total
t Name 14,15,38) 10,26,31)  4,35,36,37)  28,30,32,33,34) 21,23,29) 18,20,22) Score

C_
Student
1

11

10

12

57

C_
Student
2

24

C_
Student
3

34

C_
Student
4

33

C_
Student
5

11

41

C_
Student
6

10

50

C_
Student
7

21

C_
Student
8

10

44

C_
Student
9

25

C_
Student
10

11

11

10

48

C_
Student
11

12

40

C_
Student
12

10

44

C_
Student
13

10

33

C_
Student

14
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14

C_
Student
15

21

C_
Student
16

21

C_
Student
17

12

48

C_
Student
18

10

11

42

C_
Student
19

12

48

C_
Student
20

25

C_
Student
21

19

C_
Student
22

18

C_
Student
23

23

C_
Student
24

26

C_
Student
25

23

C_
Student
26

36

C_
Student
27

19

C_
Student
28

12

52

C_
Student
29

25

C_
Student
30

19

C_
Student
31

25

C_
Student
32

25

C-

25
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Student
33

C_
Student
34

11

12

16

20

12

80

C_
Student
35

19

Studen
t Name
EPR-
Student
1

SA(5,8,11,
14,15,38)

Group — English Phrase Reading (SCAS — Post Scores)

SP(6,7,9,
10,26,31)

0CD(13,17,2
4,35,36,37)

PD(12,19,25,27,
28,30,32,33,34)

GA(1,3,4,
18,20,22)

35

EPR-
Student
2

40

EPR-
Student
3

25

EPR-
Student
4

10

45

EPR-
Student
5

40

EPR-
Student
6

28

EPR-
Student
7

13

39

EPR-
Student
8

11

13

54

EPR-
Student
9

12

28

EPR-
Student
10

35

EPR-
Student
11

11

10

10

13

61

EPR-
Student
12

10

35

EPR-
Student
13

11

31

EPR-
Student
14

10

39
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EPR-
Student
15

29

EPR-
Student
16

20

EPR-
Student
17

15

EPR-
Student
18

10

10

46

EPR-
Student
19

10

10

39

EPR-
Student
20

10

10

40

EPR-
Student
21

10

13

51

EPR-
Student
22

25

EPR-
Student
23

34

EPR-
Student
24

11

11

53

EPR-
Student
25

10

44

EPR-
Student
26

11

13

14

57

EPR-
Student
27

10

12

13

10

61

EPR-
Student
28

25

EPR-
Student
29

11

14

10

56

EPR-
Student
30

28
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Studen

Student
1

SA(5,8,11,

14,15,38)

14

Group — Humming (SCAS — Post Scores)

SP(6,7,9,
10,26,31)

0CD(13,17,2
4,35,36,37)

10

PD(12,19,25,27,
28,30,32,33,34)

15

PIF(2,16,
21,23,29)

10

GA(1,3,4,
18,20,22)

10

Total
Score

65

H_
Student
2

36

H_
Student
3

24

H_
Student
4

15

H_
Student
5

34

H_
Student
6

14

31

H_
Student
7

25

H_
Student
8

12

10

11

59

H_
Student
9

34

H_
Student
10

11

11

14

59

H-
Student
11

31

H_
Student
12

38

H_
Student
13

34

H-
Student
14

10

10

44

H_
Student
15

19

H_
Student
16

12

35

H_
Student
17

11

39

H_
Student

15
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18

H_
Student
19

12

40

H_
Student
20

29

H_
Student
21

16

17

13

67

H_
Student
22

11

12

15

59

H_
Student
23

13

44

H_
Student
24

10

22

H_
Student
25

10

37

H_
Student
26

12

13

12

10

64

H_
Student
27

27

H_
Student
28

22

H-
Student
29

26

H_
Student
30

11

43

H_
Student
31

10

41

H-
Student
32

30

H-
Student
33

19

H_
Student
34

29

H_
Student
35

10

10

14

52
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Group - Silent Sitting (SCAS — Post Scores)
Studen SA(5,8,11, SP(6,7,9, @ OCD(13,17,2 | PD(12,19,25,27, PIF(2,16, GA(1,3,4, Total

14,15,38) 10,26,31)  4,35,36,37) | 28,30,32,33,34) 21,23,29) 18,20,22) Score

Studen
tl 5 8 3 1 2 2 21
SS-
Studen
t2 8 10 8 5 7 8 46
SS-
Studen
t3 6 10 8 10 3 4 41
SS-
Studen
t4 4 4 0 0 0 1 9
SS-
Studen
t5 8 8 4 6 1 4 31
SS-
Studen
t6 10 9 6 3 4 11 43
SS-
Studen
t7 9 6 4 2 2 3 26
SS-
Studen
t8 6 4 8 3 1 2 24
SS-
Studen
t9 5 6 2 2 1 4 20
SS-
Studen
t10 2 4 3 4 3 3 19
SS-
Studen
tl11 11 6 4 4 3 6 34
SS-
Studen
t12 11 10 14 17 9 12 73
SS-
Studen
t13 3 4 9 13 1 0 30
SS-
Studen
t14 5 6 2 2 1 5 21
SS-
Studen
t 15 11 6 4 8 4 7 40
SS-
Studen
t16 6 11 5 14 6 14 56
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SS-
Studen
t17

11

12

49

SS-
Studen
t18

30

SS-
Studen
t19

11

43

SS-
Studen
t20

10

12

11

58

SS-
Studen
t21

13

14

12

58

SS-
Studen
t22

25

SS-
Studen
t23

30

SS-
Studen
t24

29

SS-
Studen
t 25

14

SS-
Studen
t 26

20

SS-
Studen
t27

11

42

SS-
Studen
t28

27

SS-
Studen
t29

43

SS-
Studen
t 30

36

SS-
Studen
t31

11

12

11

13

11

67

SS-
Studen
t32

24

SS-
Studen
t33

13

32
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SS-
Studen
t34

17

SS-
Studen
t35

14

14

56

SS-
Studen
t 36

12

46

SS-
Studen
t 37

12

42

SS-
Studen
t 38

10

10

53

Mindfulness Attention Awareness Scale for Children:

Group — Chanting
MAAS — C (Pre)

MAAS — C (Post)

Student Name

C- Student 1 3 4.13
C- Student 2 3.4 3.66
C- Student 3 3.73 4
C- Student 4 4.86 4.86
C- Student 5 3.8 5.4
C- Student 6 4.2 3.93
C- Student 7 5.4 5.66
C- Student 8 2.73 1.66
C- Student 9 4.86 4.86
C- Student 10 3.28 2.26
C- Student 11 4 4.13
C- Student 12 3.8 3.73
C- Student 13 5.33 5.13
C- Student 14 2.4 4.66
C- Student 15 3.85 5.13
C- Student 16 5.06 5.33
C- Student 17 2.73 2.93
C- Student 18 3.46 3.93
C- Student 19 3 3.73
C- Student 20 5.2 4.93
C- Student 21 5.53 5.125
C- Student 22 4.93 5.73
C- Student 23 4.8 5.2
C- Student 24 2.6 4
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C- Student 25 2.66 3.73
C- Student 26 4.93 4.86
C- Student 27 5.06 5.6

C- Student 28 4.4 3.625
C- Student 29 2.66 2.93
C- Student 30 4.4 4.13
C- Student 31 3.6 5.6

C- Student 32 2.53 3.73
C- Student 33 5.33 4.18
C- Student 34 3.66 3.26
C- Student 35 5 5.66

Student Name

Group — English Phrase Reading

MAAS — C (Pre)

MAAS — C (Post)

EPR- Student 1 4.33 3.86
EPR- Student 2 2.8 3.66
EPR- Student 3 4.26 3.66
EPR- Student 4 3.86 4.8
EPR- Student 5 3.46 4.73
EPR- Student 6 4.6 4.46
EPR- Student 7 2.86 3.86
EPR- Student 8 3.13 3.73
EPR- Student 9 3.13 4.06
EPR- Student 10 5.46 5.46
EPR- Student 11 3.4 3.26
EPR- Student 12 3.56 4.13
EPR- Student 13 2.26 3.86
EPR- Student 14 2.66 3.73
EPR- Student 15 4.33 4.66
EPR- Student 16 3.26 4.33
EPR- Student 17 4.06 5.33
EPR- Student 18 4.46 4.81
EPR- Student 19 3.46 3.6
EPR- Student 20 2.26 4.66
EPR- Student 21 2.2 2.8
EPR- Student 22 4.93 5.33
EPR- Student 23 4.86 3.73
EPR- Student 24 4.46 4.06
EPR- Student 25 4.06 3.53
EPR- Student 26 3.06 4.26
EPR- Student 27 4.06 5

EPR- Student 28 4.88 5.26

145




EPR- Student 29

4.4

4.53

EPR- Student 30

4.46

4.66

Student Name

Group — Humming
MAAS — C (Pre)

MAAS — C (Post)

H- Student 1 3.26 3.46
H- Student 2 4.33 4.46
H- Student 3 3.46 4.5
H- Student 4 5.4 5.73
H- Student 5 3.66 3.8
H- Student 6 2.86 4.26
H- Student 7 4 3.73
H- Student 8 1.86 3.6
H- Student 9 4.26 3.8
H- Student 10 4.13 3.13
H- Student 11 4.06 5.13
H- Student 12 3.73 3.26
H- Student 13 4.42 5.46
H- Student 14 3.73 4.46
H- Student 15 4.53 5.73
H- Student 16 4 4.46
H- Student 17 3.66 3.93
H- Student 18 3.8 4.46
H- Student 19 3.93 4

H- Student 20 4.6 5

H- Student 21 4.33 4.86
H- Student 22 3.13 4.06
H- Student 23 3.66 4.93
H- Student 24 4.66 4.53
H- Student 25 2.625 3

H- Student 26 2.66 2.06
H- Student 27 4.26 4.8
H- Student 28 3.8 4.13
H- Student 29 4.73 5.13
H- Student 30 3.33 3.6
H- Student 31 4.33 2.8
H- Student 32 4.26 4.46
H- Student 33 3.13 5.6
H- Student 34 4.06 3.46
H- Student 35 4.86 4.86
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Group — Silent Sitting

Student Name MAAS — C (Pre) MAAS - C (Post)

SS- Student 1 5.46 5.86
SS- Student 2 4.26 4.86
SS- Student 3 4 4.8
SS- Student 4 3.8 5

SS- Student 5 3.53 3.06
SS- Student 6 3.33 4.66
SS- Student 7 3.33 5

SS- Student 8 3.8 3.73
SS- Student 9 4.86 5.73
SS- Student 10 4.33 5.53
SS- Student 11 3.86 4.46
SS- Student 12 3.08 2.6
SS- Student 13 3.73 3.4
SS- Student 14 3.33 4.46
SS- Student 15 5.33 5.53
SS- Student 16 2.86 4.2
SS- Student 17 3.2 3.86
SS- Student 18 4.4 4.6
SS- Student 19 4.13 5.13
SS- Student 20 3.2 4.06
SS- Student 21 2.2 3

SS- Student 22 2.53 4.73
SS- Student 23 3.73 3.8
SS- Student 24 2.93 3.4
SS- Student 25 3.46 3.46
SS- Student 26 4 5.6
SS- Student 27 3.73 3.86
SS- Student 28 4.53 4.73
SS- Student 29 3.4 4.2
SS- Student 30 3.53 4.53
SS- Student 31 3.8 2.8
SS- Student 32 4.8 5.33
SS- Student 33 3.86 3.86
SS- Student 34 3.73 5.06
SS- Student 35 3.53 4.26
SS- Student 36 3.93 4.2
SS- Student 37 3.46 4.33
SS- Student 38 2.93 3.6
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Positive and Negative Affect Scale for Children:

Group - Chanting

Student Name ‘ PANAS-C (PRE) PANAS -C (POST)
‘ ‘ -Ve +Ve
C- Student 1 55 33 58 49
C- Student 2 47 26 51 30
C- Student 3 51 27 44 24
C- Student 4 46 30 45 24
C- Student 5 45 27 52 19
C- Student 6 32 25 34 41
C- Student 7 50 19 55 27
C- Student 8 49 36 48 32
C- Student 9 53 38 52 46
C- Student 10 36 32 32 25
C- Student 11 49 31 42 48
C- Student 12 48 24 54 20
C- Student 13 50 30 57 30
C- Student 14 52 41 53 26
C- Student 15 53 29 53 24
C- Student 16 49 28 49 22
C- Student 17 56 35 49 47
C- Student 18 49 38 46 47
C- Student 19 46 57 42 48
C- Student 20 49 31 50 25
C- Student 21 54 22 55 20
C- Student 22 51 28 53 15
C- Student 23 53 37 57 23
C- Student 24 45 32 42 48
C- Student 25 39 42 46 47
C- Student 26 48 20 54 20
C- Student 27 53 25 57 26
C- Student 28 53 37 52 21
C- Student 29 49 40 46 47
C- Student 30 44 28 42 48
C- Student 31 59 18 58 20
C- Student 32 46 30 55 20
C- Student 33 45 30 49 19
C- Student 34 48 65 46 58
C- Student 35 51 22 50 19
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Student Name ‘

Group — English Phrase Reading

PANAS-C (PRE)

PANAS-C (POST)

EPR- Student 1 47 38 38 29
EPR- Student 2 31 56 29 48
EPR- Student 3 49 26 40 30
EPR- Student 4 37 38 48 36
EPR- Student 5 48 42 45 50
EPR- Student 6 48 34 46 27
EPR- Student 7 51 40 42 36
EPR- Student 8 47 28 29 48
EPR- Student 9 44 43 47 31
EPR- Student 10 61 17 56 28
EPR- Student 11 49 45 46 42
EPR- Student 12 43 22 45 27
EPR- Student 13 53 60 53 51
EPR- Student 14 27 55 33 45
EPR- Student 15 54 42 53 39
EPR- Student 16 49 48 53 30
EPR- Student 17 26 53 40 35
EPR- Student 18 57 16 29 48
EPR- Student 19 40 46 38 29
EPR- Student 20 35 50 27 38
EPR- Student 21 55 26 33 42
EPR- Student 22 32 30 47 24
EPR- Student 23 32 18 38 29
EPR- Student 24 48 28 36 49
EPR- Student 25 43 32 39 29
EPR- Student 26 48 48 46 45
EPR- Student 27 57 33 55 43
EPR- Student 28 51 16 51 18
EPR- Student 29 55 27 45 30
EPR- Student 30 40 46 48 28

Student Name

Group - Humming

PANAS-C (PRE)

PANAS-C (POST)

‘ -Ve +Ve
H- Student 1 50 32 43 33
H- Student 2 32 33 30 32
H- Student 3 59 42 60 29
H- Student 4 58 21 59 26
H- Student 5 50 56 51 49
H- Student 6 44 27 54 25
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H- Student 7 54 21 29 48
H- Student 8 17 37 16 55
H- Student 9 43 26 43 32
H- Student 10 30 51 28 61
H- Student 11 50 36 45 35
H- Student 12 42 44 44 38
H- Student 13 43 50 47 51
H- Student 14 45 38 40 36
H- Student 15 53 15 50 21
H- Student 16 37 47 48 36
H- Student 17 0 0 45 53
H- Student 18 17 45 0 0
H- Student 19 45 17 60 20
H- Student 20 48 31 49 34
H- Student 21 52 51 48 57
H- Student 22 55 48 49 45
H- Student 23 55 27 51 28
H- Student 24 49 36 55 22
H- Student 25 32 55 26 43
H- Student 26 49 46 43 45
H- Student 27 43 28 40 31
H- Student 28 56 26 48 19
H- Student 29 54 21 55 20
H- Student 30 32 47 36 45
H- Student 31 26 42 41 42
H- Student 32 54 25 59 26
H- Student 33 44 39 53 27
H- Student 34 59 52 56 44
H- Student 35 46 29 45 20

‘ Group — Silent Sitting

Student Name ‘ PANAS-C (PRE) PANAS-C (POST)
‘ ‘ -Ve +Ve
SS- Student 1 37 35 33 41
SS- Student 2 36 30 32 19
SS- Student 3 46 41 44 29
SS- Student 4 45 16 40 15
SS- Student 5 51 20 48 32
SS- Student 6 24 24 32 37
SS- Student 7 58 46 51 23
SS- Student 8 28 59 32 51
SS- Student 9 46 38 50 36
SS- Student 10 49 40 49 34
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SS- Student 11 52 21 26 33
SS- Student 12 56 26 56 39
SS- Student 13 48 26 45 19
SS- Student 14 50 29 52 27
SS- Student 15 42 31 21 56
SS- Student 16 53 38 42 30
SS- Student 17 49 30 47 33
SS- Student 18 54 34 46 29
SS- Student 19 35 49 37 40
SS- Student 20 48 39 56 43
SS- Student 21 46 38 42 34
SS- Student 22 45 41 43 40
SS- Student 23 55 34 47 29
SS- Student 24 36 63 35 46
SS- Student 25 52 27 35 34
SS- Student 26 33 19 45 30
SS- Student 27 37 39 40 37
SS- Student 28 35 29 42 30
SS- Student 29 48 24 50 30
SS- Student 30 58 33 55 35
SS- Student 31 55 38 53 41
SS- Student 32 32 21 28 35
SS- Student 33 41 26 47 35
SS- Student 34 49 23 50 33
SS- Student 35 50 68 49 49
SS- Student 36 40 30 51 27
SS- Student 37 37 17 49 22
SS- Student 38 50 39 49 44
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Children’s Self-concept Scale:

Studentname | Anviety! Anxiety! Anxiety! Anxiety! Anviety! Anxiety Anxiety Anxiety: Anxiety Anxiety: Anxiety ‘Anxiety.
EPR- Student 1 0 0 0 1 1 0 10 0

EFR- Student 2
EPR- Student 3

EFR- Student 4
EPR- Student 5

EPR- Student

EPR- Student 7

EPR- Student 8

EPR- Student 9

EPR- Student 10

EPR- Student 11

EPR- Student 12

EPR- Student 13

EPR- Student 14

EPR- Student 15

EPR- Student 16

EPR- Student 17

EPR- Student 13

EPR- Student 19

EPR- Student 20

EPR- Student 21

EPR- Student 22

EPR- Student 23

EFR- Student 24
EPR- Student 25

EFR- Student 26
EFR- Student 27

EFR- Student 23
EFR- Student 29

s i fow f_w f_w f_w s i i i Pow (o fow o foa fow fom e o foa fow o fow i_w i i o fow s f_w i_w s e o ies

EPR- Student 30
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EehéEeh;

St

St

Student name

EPR- Student 1

EPR- Student 2

EPR- Student 3

EPR- Student 4

EPR- Student 5

EPR- Student &

EPR- Student 7

EPR- Student 8

EPR- Student 9

EPR- Student 10
EPR- Student 11

EPR- Student 12
EPR- Student 13
EPR- Student 14
EPR- Student 13
EPR- Student 16
EPR- Student 17
EPR- Student 13
EPR- Student 19
EPR- Student 20
EPR- Student 21
EPR- Student 22
EPR- Student 23
EFR- Student 24
EPR- Student 23
EPR- Student 26
EPR- Student 27
EPR- Student 23
EPR- Student 29
EFR- Student 30
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1
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0

1
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1
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0
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1

0
0
0
0
0

0
0
0
1

0

HS HS {HS HS:HS (HS HS:HS 1155 (155 1585 (155 IS5 (155 155 (185 {55iISS iISS (185 (IS5 (155 (S5 ilSS 155 IS5

Student name

0
1
1
1
1
1
1
1
1
1
1
1
1
1
0
1
1
1
1
1
1
0
1
0
1
1
1
1
1
1

EPR- Student 1

EPR- Student 2

EPR- Student 3

EPR- Student 4
EPR- Student

EPR- Student 6

EPR- Student 7

EPR- Student 8

EPR- Student 9

EPR- Student 10

EPR- Student 11

EPR- Student 12

EPR- Student 13
EPR- Student 14
EPR- Student 15

EPR- Student 16

EPR- Student 17
EPR- Student 13
EPR- Student 19

EPR- Student 20
EPR- Student 21

EPR- Student 22
EFR- Student 23
EPR- Student 24
EPR- Student 25
EPR- Student 26
EPR- Student 27
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Abstract. Background: Adolescence is a critical period of maturation and immense emotional and behavioral
changes. Yoga-based rhythmic recitations have been established to improve emotional personality features.
Aim: The current four-arm comparative study attempted to appreciate the rhythmic recitations/prosody on
Emotional personality among adolescents. Method: 138 adolescents (age 12.11 £ 0.76 years) satisfying inclusion
and exclusion cniteria were recruited and randomly allocated into four groups ic., Humming the recitation
following a Chanda (HR), Chanting a mantra (CM), Reading an English phrase, and Silent sitting, based on
sections of their respective grades. Group intervention was donc for 5 minutes, 3 times a day, for 30 days.
According to their allocated group was provided. Subjects were assessed with positive and negative Affect
Schedules (PANAS) at bascline and post-intervention. Result; There was no difference in both domains of
PANAS in within group analysis. However, the positive affect was statistically significant when compared
between the groups (p=0.01). A post-hoc analysis revealed the superiority of the CM and HM groups in positive
affect alone when compared with other two groups. Conclusion: There was no statistical difference between CM
and HM groups in both domains of PANAS. A humming prosody and mantra chanting demonstrated a similar
cffect on the amelioration of a positive Emotional personality among adolescents.

Keywords. Rhythmic recitation. Sanskrit Prosody, Positive and Negative Affect, Emotions. Adolescence,

Psychology

Introduction

In Adolescence, a youngster experiences mmense processes, psychological processes, and self-
physical and social maturity along with the onset of identification, causing a sudden rise i stress levels
puberty. There are drastic changes in cognitive (1-2). There has been an escalation of emotional and
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problems are conflicts with and between parents (3],
conflicts at school, fear of rgjection (4) leading to
anger, anxiety (5). and antisocial behavior (6). Peer-
pressure caused by other factors plays a vital role in
adolescent  delinguencies (7). Higher levels of
negative cmotion reduce happimess and  higher
emotional variability, causing emotional
disturbances leading to psychological and behavioral
problems among adolescence (#). Thus, mindfulness
practices are suggested to improve stability to reduce
reactivity during stressful situations (%), Stress
adversely affects positive thinking leading to several
health and wellbeing outcomes. A study shows that
simple mafa-mantra chanting reduces bath
moderate and severe stress (10). Studies had shown
the reduction of stress by chanting or mere listening
to chants (11). Mawera chanting also  enhances
clarity of mind and helps elevate general
cheerfulness  (12). A significant  impact
of manire chanting in improving performance 1) in
children (13) and is suggested to be implemented in
school for the overall development of a child (14).
The Sanskrit prosodies meters are called Chandas.
Rhythmic movements of breathing can affect neuro-
physiological functioning (15-16). In ancient texis,
there are instances mentioned in the history of Indian
poctry where the recitation of verses set in
specific Chanda led to observable healing benefits.
Based on the number, arrangements of syllables with
pauses, and the number of syllabic instants in verse,
Chandas are  categorized. In  classical Sanskrit
poetry, there is a wide range of prosodies'Chamaas.
Among these Chandas, Totakam (17) is a popular
Chanda with a simple pattern, hence compatible for
children to follow. While there are studies on
chanting and its effect, there is hardly any research
done on the impact of Chamdas specifically. The
study aimed to evaluate the role of yoga-based
recitation'Chandas on - positive  and  negative
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emotions among school-going children. This study
was designed to have four groups to nullify the
effect of chanting & wverse and language. to
distinguish the impact of Chanda alone.

Material and Methods

Trial design

The current study was a four-armed parallel-group
comparative trial. conducted in a CBSE school in
Bangalore Urban, India. The subjects after
recruitment were allocated into 4 groups. Homming
the prosody ie., Chanda without actual chanting
(HC group), Chanting a manra (CM group), reading
an English phrase (EP group), and silemly sitting
(S5 group) based on sections of their respective
grades in school. The mstitutional ethical committee
at  SVYASA  Yoga University, Bangalore,
Kamataka, India approved the project and written
consent  was faken from the parents of all
participants. The children gave verhal approval after
explaining the detailed procedure of the research
trial. The training and assessments were camied out
during school hours. There was no stratification or
blinding done in this study.

Participants

Cme hundred and forty students of Tth and Sth grade
aged between 12 and 13 vears {mean age 1211076
vears) from a CBSE school in south India were
approached. Information such as the demographic
details, like children’s health status and development
and mother language was collected from the parents
and school records. All the students were from
middle or high economic backgrounds and were able
to understand and write the English language.
Children having any kind of leaming disability,
visual or verbal impairment were excluded from the
study. Two students were excluded from the tnal for
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having learning disabilities and were reported by
their parents to the school authonties,

Imtervention

The current research trial had four groups; 1)
Humming the prosody or rhythmic recitation
without actual chanting (HR group), 2) Chanting
a Mantra (CM group), 3) reading an English phrase
(EP group). and 4) silently sitting (55 group). The
HC group was onented into learning the rhythm (by
humming) of a Yoga-based recitation called
Tatakan. Totakam is Yoga based recitation with a
simple pattern and has 12 syllables where every third
syllable is elongated. The reason for this intervention
group was to nullify the effect of words or the
meaning of the verse from chants completely. CM
group children were made to learn a Sanskrit verse
called Madlrashtakam,  in Torakam  Chanda,
written by Shri Vallabhacharya The EF group was
taught an English phrase, “HWhen yowr happiress is
dependent upon what is happening outside of vou,
constaniy you live as a zlave ro the exrernal
siimation. " by Jaggi Vasudev, widely known as
Sadhguru and the Silent Sitting Group was requested
to sit in silence chserving their thoughts with their
eves closed. All the four groups were asked to
practice their respective interventions for 5 minutes,
3 times a day, making it a 15 minutes intervention
every day. Group-wise training was carried out in
separate rooms, provided by the school. Every 10
students had one volunteer teacher to administer and
report adherence to their practice. The CM and HR
group were trained by the authors who are experts in
Chandas and recitation of mantras. The phrasing,
smoothness, and pace were closely monitored by the
authors. Rhythm is an important pant of chanting
mantras which is our primary intervention.
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Effesct of Prosody on Emations in Adolesosmts

Cuicome

The Positive and Megative Affect Scale for Children
{PANAS-C) was administered before and after the
intervention. PANAS-C is a 27-item tool 18 to
discern both the positive and negative affect of an
individual and is among the most extensively used
instruments to measure emotional and  affect
impairments. Positive affect implies expenencing
feelings like happiness, joy, enthusizsm, alerness,
etc. while Megative effect is related to expeniencing
feelings like anger, fear, guilt, ete. 19, PANAS is a
highly reliable tool with its alpha reliability ranging
from 0.86 to 0 90 for Positive effect and from (.34
to (L7 for Megative effect and when moderately
nitercorrelated r=-.27 20

Result

All one hundred and thirty-cight subjects recruited
completed the swmdy (see Figure 1 for conson
diagram). Table I represents the haseline
characteristics of the subjects. At the time of
recrurtment, the one-way ANOVA demonstrated no
significant difference between all four groups in
their age and PANAS domains (p=0.05). Mo adverse
events were reported as expected during the rial.

PANAS

The result across different groups is described
in Table 2. The within-group analysis using sample
t-test showed no significant changes in both positive
and negative affiect scores. However, there was a
significant difference in positive affect scores
{p=0.01) between groups (p=0.38). Later a posthoc
analysis was carnied out to appreciate the superiority,
which revealed that the HR group had a distinct
higher positive affect when compared to the EP
reading and 55 groups. There was no significant
difference between HR and CM recitation without

the verse.
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Enrallment

l Aszazsed for sl gibley {r= 140) |

-y
Excludad (n= )
Mot mssting inclusion crtens (r= 2 )
I « Declined 10 padicpate (=0
Randomized i 133) » Ceher masans (n= 0
.l—i—\'\. .ll
Allocation
e )
Humiming & Chanda Crainting & Shicka Raading & English Skl Sitliey Sroup
Group [m= 35 Grwp (= 35 Phrage (n=30) in= 38
T J I ' |
¥
| FollowipP |
"L
Lozt 1o falleweup (=]
[ comtinuad mbervention (n=01)
.
Analysls
f
Aralyzad [n= 138)
Exchadad from analjats (v
Figure 1. Flow chart of Shady design
Humming a Chanting a Reading an
Total Silent Sitting P -
- Chavcla Shivda English Phrase =38 e+
n= n walu
(=38 =8} [re=300)
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Tabin 1. Baseline Characierstics of Subjects. PANAS. Pastive and Negative iffect Scale Motes: Data were pressnied as n (%) or mean
siandard deviation. +0One wary ANOVA was done to the PANAS-C companents at bassline for nommality.

PUBLISHED BY DEWY SANSKRITI VIS HWAIDYALAYA « MARIDWAR « INDILA

2021 « VOLUME 17 = Page 18

169



Effect af Prosody on Emations in Addlescents

English
. . lue
Humming % Chanting Phrase % | Silent Sisrg | % P
Oubcome | 51 e i
= (38) change (=38} (change| [Reading change (n=38] |change " (adjusied
= mb far
Dazedine )
Pre 438141334 48 G845 38 456 2340 27 44 o8 50 014
Post |44 1721283 48 37536 42 504825 43.38:8.71 001 |ou0dac
POSITIVE 1.52% & .00% -3.30%
MO |pgset11.00 0. 716423 2 T30 58 1.5028.10
pvalue 0.2 0.2 s 028
Pre |38 4841904 31,8045 60 36.TE+12.69 3 T211.67 0.38
Post |98 opet3.96 N.ETE12.87 3513810 34.1328.79 0.38 035
HEGATIVE “1.04% 0. TE% =1.70% 1.20%
MO |garer4 87 022400000 053412 57 40424 10.10
pvalue g 0.88 ara ore

Table 2. Changes during The study in the evaluated vanable (MeantSD) of the oulcome and ¢ hanges. Table demonsirates the one-way
AMOVA between the groups at bas=ine and post treatment data. Basslne adjusted p valoe is caloulsted for Sose parameters which were not
normally distribuied at baseline across fhe groups. a = Chanting s English Phrase Reading, b= Chanting s Humming, © = Chanting Vs
Silent Sitting, d= English Phrase Reading s Humming, & = English Phrase Reading Vs Silent Sitting, f = Humming Vs Sient Sitting

D¥iscussion

Az per the knowledge of the anthors, the curremt
study is the first attempt to explore the effect of
prosody/Chandas 1e.,  the rhythm  used  to
chant maniras. There are several studies on chanting
suggesting they induce a psychotherapeutic effect
{21}, enhance mood and social cognition (22),
memory (23} and improve performance I} (13). The
study rccrmted subjecis 1n thewr early adolescence
which is 11 to 13 years, it being a critical period of
changes in behavior, moods, and relationships
causing emotional turbulence (24). We had 4 parallel
groups. (1§ Humming the prosody without the verse,
(2} Chanting a Manira(prosady and werse), (3)
reading an English phrase, and (4) silently sitting
group to  appreciate the  effect of
only Chande/prosody without verse. The results of
our study showed augmentation of Positive
cmotional  personality i adolescence in
both Chanaa Hummung (prosody alone, no verse)
and Chanting a Mantra (prosody with verse) when
compared o English phrase and silent siting groups,
which 15 in line with a study conducted by G. Perry
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et al., where positive affect increased more with
vocal chanting than silent chanting (22). However,
there was no statistical difference discerned between
the humming and chanting groups, thus proving that
it is the rhythm in which a manrra is chanted that has
an impact on the spoken verse, Studies undoubtedly
show chanting has a positive effect on brain
activities (21) but Chanda 1s ceramly a subtler way
of impacting the mind by regulating feelings and
cnhancing positive emotions and may also alter the
bramn activity and autonomuc vanations as a long
term effect, which is yet to be explored. Our results
also  comveved that there was no  stabstical
significance in the negative effect parameter of the
PANAS scale. There were a couple of hmitations to
our study. It wasn't a randomized control tnal as the
school had four sections and did not allow us to
shuffle children for randomization and intervention.
No objective parameters ke EEG or fMRI were
taken. This study aimed at establishing the efficacy
of the intervention as no preliminary study has been
done  before Chandas. The subjects were not
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stratified based on their gender, as females tend to
face more negative affect than males, which can also
be considered as a limitation to the study. Another
study is underway considering existing limitations.
There were no dropouts in the study which can be
considered as strength. Secondly, a robust research
method to explore the components of chanting by
having four groups to climinate the element of
language, spoken verse, chanting of manra and
the Chande/prosody alone was used in the study.
Also, the study had adequate samples to show the
improvement in the positive and negative affect in
children and differentiation between the groups.
More studies are warranted on Chandas with robust
rescarch methods, and objective tools like fMRI and
EEG to further validate the results of the study. This
will im turn augment owr understanding of
ChandasSanskrit Prosodics and also their potential
to enhance mental wellbeing. We also hope that this
study  further  encowrages  researchers  to
experiment with Changdas on children with special
needs and behavioural disorders to have a ool to
bridge their emotional and cognitive gaps which will
be cost neviral as well as easy to incorporate.

Conclusion

The results of the current comparative study. though
prelusive,  support  our  hypothesis  suggesting
the manira chanting and only humming the prosody
without verse had a similar effect on emotional
personality features of positive and negative affect.
The resulis also suggest amelioration in the positrve
affect following chanting and humming the prosedy,
although there were no changes in the negative
effect of PAMAS across the groups.
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stratified based on their gender, as females tend to
face more negative affect than males, which can also
be considered as a limitation to the study. Another
study is underway considering existing limitations.
There were no dropouts in the study which can be
considered as strength. Secondly, a robust research
method to explore the components of chanting by
having four groups to eliminate the clement of
language, spoken wverse. chanting of mamira and
the Chanda'prosody alone was used in the study.
Also, the study had adequate samples to show the
improvement in the positive and negative affect in
children and differentiation between the groups.
More studies are warranted on Chandas with robust
rescarch methods, and objective tools like MR and
EEG to further validate the results of the study. This
will in turn augment our understanding of
Chandas Sanskrit Prosodies and also their potential
to enhance mental wellbeing. We also hope that this
study ~ further  encowrages  researchers  to
experiment with Chandas on children with special
needs and behavioural disorders to have a tool to
bridge their emotional and cognitive gaps which will
be cost neutral as well as casy to incorporate.

Conclusion
The results of the current comparative study, though
prelusive, support our hypothesis  suggesting

the manrra chanting and only humming the prosody
without verse had a similar effect on emotional
personality features of positive and negative affect.
The results also suggest amelioration in the positive
affect following chanting and humming the prosody.
although there were no changes in the negative
cifect of PAMAS across the groups.
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Impact of Sanskrit prosody on anxiety, mindfulness, and
self-concept in young adolescents: A four-armed control

trial
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ABSTRACT Background: Upsurge in anxiety and struggie with seif-concept commonly appears during adolescence. Chanting
————————— of many forms have been established to improve emotional personaity features.
Aim and Objectives: We conducted a four-armed comparative study to explore the capacity of Chanda/prosody
to impact anxiety, mindfulness, and ssif-concept in young adolescents.
Material and Methods: A total of 140 students (12.12 £ 0.74 years) were screened, out of which 138 met the
inclusion criteria and were allocated into four groups: humming & Chanda, chanting & Sanskril verse, reading
an English phrase (EP), and silent sitting. Basealine and postintervention data were collected using the Spence
Chiidren’s Anxiety Scale, Mindfulness Attenson Awarensss Scale for Children, and Children's Self-Cancept Scale,
Result: Our study results reveal that there was 3 significant reduction in anxiety levels in the humming group
and few domains of anxiety in the chanting group &< well. The mindfuiness scores were significantly improved
in &b the four groups including the humming and chanting groups after the interventions.
Conclusion: There was no effect on salf-concept scores in the humming group whereas the chanting group
had 3 sigreficant improvement in self-concept scale.

Key Words: Adolescence, anxiety, Chanda, mindfuiness, Sanskrit prosody, self-concept
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INTRODUCTION

Adolescence 15 the transstion period where a child expeniences
immense neurodevelopmental changes which then impacts
cognitive abilities. emotions, self. and social judgment
(Paus, Keshavan, & Geedd, 2008). The maturaton of subcartscal
structures due 1o hormonal changes in puberty 1s associated
with emotions (Davidson et al., 2002), decision-naking, and
reward-secking tendencies (Harden et al., 2018). With the onset
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of puberty which 1s charactenzed by physical, psycholog:cal,
and hormomal transformation (Goddings et al, 2014), greater
emotional and social involvement takes place (Viner et al, 2012)
and a higher sense of reputation damage or eshancement is
also prevalent duc to peer presence and how it perceives the
society. Hence, there 15 a great amount of difference m the way
an adolescent makes his discussions compared to that of an
adult (Somervalle, 2013). Research shows thal oaset of vaned

Thee 1 3 open accom przmald, and areder 3z durduwsed ender the tamw of the
Creasere Commmone Annbotiun-NonCommeraal-ShareAlike 40 Licoase, whach
allomes irthees to sereax, vweak, aad buald upon the wock noo-coamuscrcally, w long
appeopeate cedis w paes and the new creatsons are boemed snder the idancal serme

h* contmes \WEHLRI Medbaow _reprines(wilssmdchones com

How te cite this article: Gasguly M, Mohanty S, Mishra S,
Patra S, Jha M. Impact of Sansknt peosody oo ascety, mindfelness,
and self-concept i yousg sdokescents: A four-anmed coatsol trial. Yoga
Missamss 2021:53:4-11.

© 2021 Yoga Mimamsi

Published by Wolters Kluwer - Medknow

173



[Downicaded free from hitpo s ymekdham.in on Friday, Awgust 20, 2021, 1P 122 182.214.141]

Ganguly, af a: Sansknt prosody for psychological wel-being in adolescents:
Table 1: Baseline characteristics of subjects

Total Chanting English Hurmming Silent "
(n=138) phrase read sitting
Ag= 1211 =0.76 12.17=0.706 12.13=0.E19 12.08=0.701 12.05=0.803
Gender, n (%)
Male 70 (30.83) 14 (40} 12 40 21 (Bl 3 (B0.53)
Female GE (40,17} 21 (edp 18 (800 14 (40} 15 {40.47)
Spence Armiety Scale for Children
24 3256=10.62 B40=293 843=72E9 797=235 7762245 065
= 35.08=10.2 B71+2.28 9.10x2.92 BEO=25 8472250 079
oD 22 B5=12.63 5.97=3.40 6.33x3.52 S11x2.62 5.44x3.08 041
FD 29.68=15.5 7.34x453 7.70x442 E2B8x3.68 6.36=x2.87 oie
PIF 16.79=10.67 4.34=291 43 =274 4.23+2 35 4.02=2.67 028
G B TE=11H T20x2.84 T43+7 B4 T02+2.75 T07T£3.2B D94
KlbAE-C 15.37=3.26 4.00+0.99 377067 387+0.71 3.73x0.69 D.51
Children's Seli-Concept Scale
Anxiety 54.23x13.29 14.62x3.63 1212366 13.57=3.06 13.8422.94 071
Behardior 37.E8=1038 L6234 BEBExZT3 BIT240 9.57+2.92 D50
H5 232966 5.74+1.54 5.83+1.58 BO8x1.50 5.84+1 .48 D83
55 3741042 5.2=2136 9.83+252 B3T+2.TE G0=278 D61
R, 26.75=1.1 EA85+2.01 68=198 BEEx1.77 6.47+1.85 D37
Papularty 27551005 T.0=2.52 £9=2 36 T.0=2.61 T05x2.56 D99

D are praseiad a0 (1 of mees=S0 *0

AROVA was dong 1o compane e basehne amRoamsnos bitween the four groups. S0, Stand ard deviatessy;

£A, Sopantion arasty; SR Sodial phobia; DD, Obsxka-comgulia dsonder; FF Prysical inpeny Toars; PD, Pamic dizondor; G8, Gomevalzod ansony; MAAS-C, Mandbalnes
A Awernes Sk for Childen, HS, Happiness asd Sikfacton; 155, intaliciual and schos status; PAA, Physical sppeamncs and a0l

peychologecal disonders beightens durmg the penod of adolescence
{Kessler et al., 2005). Some common comorbadities found m
adolescence in the Umited States as reported by a previous study
are inlernalizing, including fear and distress, and externalicing,
mecluding behavsor and substance wse (Kessler et al., 2004).
Anxiety { Wevmouth & Buchler, 201 ). depressson, and substance
use are among many commen problems in adelescence requimng

adaplable strategses | Toeszon el al., D20

Self-concepd is an atinbute of an ndividual which means the
perceplions and beliefs of a persen related 1o their feclings,
attitude, social acceplance, and skills mpacting their bebavior
making them to accepd vared responsibilitses in life {Scatolin,
Zanni, & Pleifer, 201 7). Piers and Herzberg defined =elf-concept
as “a relatively stable =t of attitudes reflecting both description
and evaluation of one’s own behaviours and attribute”™ | Piers,
Dale, & Daved. nd_) and fnends play a signaficant role in the
development of self-concept in adelescence (Romund e al.,
2N 7). Studiex suggest that there 15 a vivid comnection between
emotional intelligence and mindfislness and both can be enhanced
with direct classroom imtervention in adolescence {Rodrigues-
Ledo, Orejudo, Candose, Balaguer, & Zarm-Aloagaray, 201H).
Mindfulness is basscally a quality of conscrowsness and refers
Lo baving absolule awareness of the present moment. 1t has been
proven (o be highly uselful m regulating emotions, dealing with
stress, Psychological Well-being {Brown, Ryan, & Creswell,
2007; Osman, Lamis, Bagge, Freedenthal, & Bames, 2016),
and psychological funcisoning (Baer, 2003 ). Moreover, regular
practice of mindfulness has shown faverable cwcomes in
enhancing sustaned atlentson (Schmertz, Andersom, & Robins,
200y and immproved capacity o deal with depressson (Fennell,
2004}, mood. and anxety, particularly in adolescents {Schonert-
Reichl & Lawlor, 20000, Mindfulness programs have also bad

i 2121
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commenidable medical ovlcomes in abiliy o manage chronsc
pam {McCracken & Thompson, 200%), fibromyalgsa | Grossman,
Tiefenthaler-Giilmer, Raysz, & Kesper, 2007}, and cancer-related
distress (Carlson & Brown, 20005). It has been seen that mcrease
m negative emobions reduces happiness and higher emaobional
varmbality, causing emotional disturbances leading behavioml
problems in adolescence (Beauchaine, Gatrke-Kopp, & Mead,
2007}, thus mmdiulness practices are necommended o improve
stability and reduce reactive lendency during stressfud situations
{Ashe. Mewman, & Wilson, 2015).

Various measures such as cognitive-behavior therapy, high
intensily inlermitlent games-based activity, and mindfulness
compeience development program have been expenmented and
proved worthy to help an adolescent with anxiety, emolions,
mindfulness, improved cognitive abilities, and enbanced
self-concept (Cooper et al., 2018; Rodrigwes-Ledo et al.. 2008;
‘Warwick et al.. 2017). Smdies alse show that yoga can belp
in enhancing psychological fitness while superbrain yoga has
shown positive results in reducing anxiety in adolescence
{Choukse, Ram, & Magendra, 2019; Kumar, Smgh, & Prof, 201 7).
Mamtra chanting, a key element of voga, has also been effective
in improving performance 10 {Chamols et al., 2007}, exccutive
function {Pradhan & Derle, 2002}, and reading accuracy
{Colwell & Murlless, 2002} in children. amds/ prosody = an
impartant component of chanting. Chaeda are pauses and rhythm
m Samsknl poetry and are calegonaed acoording o cotam rules
amed on the number and armngement of syllables, the arrangement
of pausex, and the number of syllabic instants in verse. In classical
Sanskril poelry, there = a wide range of prosodsesChands. Amang
these Chamae, Tiakom (Mishm, 1999 )15 a popular Chaeda witha
very smmiple patiem, bence compatible for children io follow. While
there are a lot of sludies on the beneficial elfects of chamting, there

%
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Table 3: Comparison of baseline self-concept scale score with score at 1 month

Diarmain Chanting {m=135)

English phrase Humming (m=35)

Silent sitting (9=38) p(bw F

reading (#=30) group)
Pre Post Pre Post Pre Post Pre Post
Armiety  14.62+363 17.4B=3E1 1212366 1486=338 1357=306 1297=347 1304304 1394=303 =001 1287
<001 =0.01 0.5 0.99 1.2.3*
Behmior G6EE+234 108E=2E4 BEE2273 97+256 977240 9072295 957+297 10052281 039 100
<001 0.28 ;
HE 5742154 G14=141 S5AI=188 6132130 608+150 SE2=188 S84+148 GO05+1329 063 D66
0.08 0.54 0.59 0.24
55 92:23 1065z240 0983352 10.96=153 9.37x276 954z2135 S0=Z78 92i=2181 001 405
=001 011 0.67 0.62 gs
P 685£2.01 777164 68:1.98 7432185 668x1.77 634z181 642:1.95 663213 <001 455
<001 0.21 0.5 0.3 *
Popularity 702252 H08x258 69=236 T4x230 TO0=261 674=2161 705256 G97=25F 005 2166
<001 0.47 0.51 0.79
Total 551110030 £1.02=11.1% 50331037 5652037 5248+047 51.4+1063 51B4+=0E7 5292=070 <001 737
scare <001 0.03 0.47 0.33 2,3*

A comparEon belvesin Thi grougt wat onduoed 20 felows: Chantng views English phracs rading =1, Chamting wirsus humming =2, Chamiing weisu shen
ditng=13, Englch phra rading wersut humming =4, Englsh phiase reading vwetus siked sittng =5, Hemming vweses sikel siing =5, “Sgnifcant diflerescs in e
batwinah Group anakss & denomd by HE, Hapgines and sansTacion, 155, inalleciual and school stan; PR, Prysical appearancs and aitrbutes

is nol amy sludy that shows the impact of Chanda' prosody element
of chamting. Cur study 1= thus amed at finding out the elfect of the
prosody elemend, Le., the thythm and pauses in chantmg and s
impact, with or without the verses on anxiety, cognilive abalnses,
and mmdfulness m young adolescence.

MATERIALS AND METHODS

I'rial design

The current study was a comparative four-armed parallel-group
trial, conducied i a CHSE school in South Bangalore, Indaa.
All subpecis, after recrustment were allocated into four groups,
Le., Hummng the prosody, Le., Chanda without actual chanting
{(Humming a {harde [HC] growp), Chanting a mamtra {CM
group)., reading an English phrase { EP group), and silently satting
(55 group) according bo =ections of respecive grades in school.
The traiming and the asseszments were camed oul during school
hours. There was no stratification or blindmg done m this study.
Figure 1 represents ihe trail profile of the study. The project
was approved by the mstitutional ethical committee and wntten
consent was ohtzined from the parents of all participanis and the
children gave a verbal approval after we explained the detaxiled
procedure of the research trial.

Partscipanis

An Indsan CBSE school was approached, and 1440 students aged
between 12 and 13 years (mean age: 12.11 & 0.76 years) of
Grades T and & were screened for the study. Both boys and girds
wiere considered in the study. Oul of these 140 students, 138 were
recruited who met the inclusion erntena. Children having any
kind of learnang disabality and visual or verbal impairment were
excluded from the study. Henmce, two students were excluded
from the tnal for having leaming disabilibes as reporied by the
schoal authoritses, based on the information given by thesr parents.
Information such as the demographic details, such as children’s
heahh status and development and mother language, was collected

uary-June 2021

Yoga MimAmsi | Velume 53| bewse 1) Jan

from the parents and school records. All the students were fram
muddle or high economac backgrounds and were able o understand
and write English language.

Intervention

The current research trial had four groups which were | 1) humming
the prosody or rhythmic recilation without actual chanting
{HR group), {2) chammg a Memtrz (CM group), (3 ) EP group, and
{4) mlenlly sittmg (55 groupl The HC group was onented milo
learnang the rhythm of reciting a Chamdir called Tomkam. Torakom
15 a yoga-based recrlation with a wery simple pattern and has 12
syllables where every third syllabl e is elongated. The neason for this
intervention group was o nullsfy the elfect of words or the meaning
of verse from chanting, completely. The CM group chaldren were
meade o lean a 5 kril veroe called A 4 Ep k ..Ir.I.
Chanda, whach was woitten by Sho Faflmhecharya.

The EF group was taught an English phrase, “When yvour
happmess is dependent upon what is happening culside of you,
comstantly yvou hve as a slave to the external sstuabon™ by Jaggd
Virsuddev, widely known as Sadhgura, and the silent sitting (55)
group was requested o sit i slence observing their thoughils
with their eyes closed.

All the four groups were asked o praciice their respective
interventions for 5 min, 3 tmes a day, makmg i a 15-min
intervention every day. This was done duning the schoal hours once
in the beginnmg of the 1° penied, once at noon, and once before
home bime. (Groupwise training was camed oul in separabe rooms,
proveded by the school. Every 10 students had ome volunbeer
tzacher o administer and report adherence of their practice. The
CM and HE. groups were trained by the authors who are experts
m recibing the voga recitabions. The phrasng, smoothness, and
pace were closely monitored by the suthors as rhythm is the most
impaortant parl of rhylhmic yoga recilations which is cur primary
inlervention.
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‘A—-ﬂhm (n-iﬂJ

Lost to follow-up {n = 0)
~ Discontinued infervention (n = 0)

Figure I: Trial profile of the study

Outeome
Spence
Spence Children’s Anxiety Scale is a tool to measure anxiety
in children. It 1s a self-measure tool with 44 items out of
which 38 items are further categonized mto six subscales of
specific anxiety such as social phobia, separation anxiety,
panic attack/agoraphobia, obsessive-compulsive disorder,
generalized anxiety, and physical mjury fears and the
remaining § items are positive fillers. Children are asked to
response with the frequency in which these symptoms occur
on a four-point scale ranging from never (scored 0) to always
(scored 3). Total score 1s then calculated by summung up the
scales of all 38 anxiety symp items (Spence, Barrett, &
Tumer, 2003). It 1s a highly reliable tool 1o measure anxiety
m school-going adolescence (alpha = 0.92) (Essau, Muns. &
Ederer, 2002).

Chatdren s Anviery Soale

Clidaren ¥ Seif-Concepy Scale

Self-concept or self-esteem is an important construct of a child's
psychology and has been studsed by a large number of researchers
using standardized tools (Kwan. John, & Thein, 2007). The

']

Children’s Self-Concept Scale was oaginally proposed by Piers
& Hams and ot has a muludimensional theory of self-concept
which 1s global feelings and specific feelings: global feclings
meaning “how a person feels about himself in general” and
specific meanmg “how a persan feels about himself in a specafic
arca of functionng™ (Piers & Harns, 1969). This scale consists
of 80 tems of self-conceplt further divided into six subdomains,
namely mtellectual and academic status (17 items), bebavior
(16 items). anxiety (14 items). appearance (13 1tems). populanty
(12 items), and satisfaction (10 ttems) (Yang et al., 2013).
Chsldren’s Self-Concept Scale = a highly consstent tool with an
alpha of 0.91 (Scatolm: et al, 2017).

Mundflness Anenson Awarcnexs Scale for Childron

The Mindfulness Attention Awareness Scale (MAAS) was
ongmally developed by Brown & Ryan (Brown & Ryan, 2003)
and 1s one of the most popular mstruments to measure mandfulness
(Rusz, Suirez-Falcon, & Ruiio-Hemandez, 2016). A children’s
version of this scale was later developed and validated in the
year 2011, which showed that MAAS for Children Mindful
Attention Awareness Scale « Chaldren (MAAS-C) had hagh internal

Yo Mimfispsi | Vodune 27 | bane | | Jumry Suee 2021
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comsistency (e, Crombach’s alpha) and a one-facior solution.
The MAAS-Childnen (MAAS-C) as well asa battery of measres
assessmg a corpus of dimensions of well-being, includes seli-
concepl, oplimism, posiive and negative elfect, school efficacy,
classzronm aulonomy and supportiveness, depression, and anxiety
{Lawlor et al._ 2014).

RESULTS

Demographic detxls of the participants are presented m Table
1. There were no significant changes in the domains of the
Spence Children’™s Anxiety Scale for children when compared
between groups. However, there was a significant difference
the domains of A, 5P, P, PIF, and GA in the chanting group
and PI} and GA in the humming group during within-group
analyss (p < 0.05) MAAS for children reported no significant
dilference when compared between groups. However, there was
a sagmificant difference 1o all the groups on within-grouwp analysis.
Table 2. represents the results of Spence chaldren’s Anxiety scale
and MAAS-C. A sgnificant change was noticed i the domains
of anxsety, intelleciual and school status, physical appearance
and atimbutes, and the total scores of the sell~concept =cale m
all the four groups afler the inkerventions. On pairwase group
comparsons, e change m the domain of anxsety was sigmficant
for the chanbing versus English phrase reading, chanting versus
hummmg, and chanbing versus 35 (p < 0.05). When intellectual
and school status for English phrase readmg was compared o
the 55 group, a signilicant dilference was depicted (p < 0L05).
Furthermare, physical appeamnee and attinbutes scores and wotal
scores were found significantly mproved for chanting versus
hummmmg but omly tola] scores m the hummmg versus 58 groups.
Thene was a signaficant change in all the domams excopt happaness
and satisfacton after chanting {p < 0L01 ). However, participants
in the English phrase reading group also showed a sigmficant
increase in the scores of amx ety and tota] scores of the self-concept
scale afier inlerventson (p < (U and p = 0.03). There was a
reduction in the anxiety levels for the bummang group whereas
increase nall anxsely scores i the remanming three groups. Table 3
represents the result for Children's Self-concept Scale.

DISCUSSION

Adolescenee is a sensrve penod for emergence of anxsety {Leigh
& Clark, 201 B). Anxiety and peer relations are major concems i
carly adolescence | Erath, Flanegan, & Bierman, 2007 ). Difficulty
in emplional regulatson is closely associated to both social and
peneralized anxieties among adolescents (Mathews, Kems, &
Ciesla, 20114). Self-concepl 15 impacied with tmnstion in maddle
school chaldren (Onetti, Fermander-Garcia, & Castillo-Rodriguez,
2019). The concept of mindfulness has kiely gained a lot of
atlention due ko its capacity Lo influence sell-regulatory processes
(Baldus et al., 201 5)

Chanting has been used for ages to avercome psychological and
emotional disturbances (Perry, Polslo, & Thompson, 2021 ), but the
individual component of chanting that = Chandas or prosedy has

Yopa MImAmsi | Volume 53 | lvoe 1| Jamusry-

nod been studied =o far. We atiempied o specifically understand the
impac of € handa (rhythm or pauses ) used i chanting with foar
groups 1o elminale the factors of words, their meanings. In the
current sludy, we evaluated the effect of hummng of * Tofakom ™
Chanda on anxiety among children aged between 12 and 14 years.
There was a significant improvement m seli-~concept scores n
the humming and chanting groups. There was also @ signidlicant
reduction i anxiely in the chanting group when compared 1o
the viher three groups m between-group analysis. There were
no changes in the anxiety levels of the children allocated 1o
the humming group, however, the chanting group showed
improvement m the Spence Children’s Anxiety Scale.

As per our knowledge, this is the first scientific elfont made 1o
explore and analyee the impact of Chaendas on domams such as
anxiety, mindfulness, and self-concept. We specifically chose this
age group as voung adolescence 15 such a vulnermble age where
all zoris ofd:ﬁnqxﬂ behavsor tend 1o merease (Mol 1993}
Although we managed 1o get a sample size of 138 students 1o
have a minimum of 30 in each group, we could not randomize
them 2= they were m 4 different sections and moving them for
mlervention was nol allowed by the school management which
was one drowback of the study. Furthermore, since the subject
was new o the school management and not much work = out
there for reference, we gol permission io conduct our study oaly
for 30 days whach 1= nod sufficient o notice the significance of
our intervention. In spite of the above challenges, this study wall
make a firm base fior furiber research on Chamdes and its mipact
in varnious domains,

CONCLUSION

Humming of Sansknl prosody has reported an overall reduction
in anxsety levels when compared to the remaining three groups.
However, there was a decrease m the anxsety levels in the
chanting group as well. There was a significant increase in the
mindfulness scores in the bumming 2= well as chanting groups.
There was no change observed in the self-concept scales m the

humming group.
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Abstract
Background /Aim:

Psychological changes during transition from primary to middle school are immense, leading to a
lack of attention in children. Chanting has been beneficial to improve attention and other cognitive
parameters, but the impact of individual clements of chanting is yet to be explored. The current
four-armed comparative study was attempted to explore the impact of prosody/Chanda on
sustained attention and response interference in middle school children.

Methods:

A total of 138 students (12.12 + 0.74 ycars) were recruited from grades 7 and 8 of an English
medium School and were allocated into four groups: Humming a Chanda (HC), Chanting a
Sanskrit verse (CS), Reading an English verse (RE) and Silent sitting (SS). Fifteen minutes of the
intervention was provided every day, divided into three sessions of 5 minutes cach for four weeks.
Bascline and post-intervention data were collected using Digit Letter Substitution Test (DLST)
and Stroop color-word test.

Results:

The current study had a cent percent adherence to the protocol. Within-group analysis using
sample t-test demonstrated significant changes in HC, CS, and SS groups (p<0.001) with DLST
scores. Post-hoc analysis revealed that the CS group had higher scores: however, there were no
differences between the HC and CS groups. Stroop scores improved in all groups except for the
SS group. Post-hoc analysis to examine the superionty between groups presented a higher
statistical significance in CS group when compared to HC group. A statistical significance was
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also observed between the chanting and 55 group. There were statistical differences within the

group in both HC and C5 groups in the Stroop mistake scores, but no differences were observed
between groups.

Conclusion:

Chur study results revealed that humming prosody and chanting a mantra have similar effects on
sustained atlention; however, humming has no effect on response interference among middle
school children.

Keywords: Prosody, Chanda., Sanskrit, Bhythmic music, Chanting, Attention, Response
Interference

INTRODUCTION

The transition from primary to middle school i1s quite a vulnerable peniod, where a child needs
extra attention to cope with middle school education (1), Peer pressure (2), behavioral changes
(3), academic challenges (4). and even bullying at times take a toll on a child's performance in
middle school (5). Cognitive ability is considered o have a maximum contribution in academic
performance (4) and along with the onset of puberty at this age comes significant changes in
executive functions like atlention (6). Chanting of manfras has proved to be beneficial in
improving Intelligent performance guotient in children (7). Malhotra et al., in their study. showed
that listening to fhe Cravair maniro can reduce reaction time (%), and Pradhan et al. suggests that
the Gavatri mantra chanting can enhance attention potential in children (9). All these researches
are conducted on chanting, but the effect of rhythm, which i= an individual component of
chanting, is yet unexplored. Prosody or Chandas are meters in Sanskrit language and are highly
developed tools reflecting the great creative universal rhythms in all dance, music, and language.
Classical Sansknt poetry covers a wide range of meters, of which some are more popular, such as
the Indravajra, Totakom, Tungkam, and Bhujongaprayvatam(10). Totakam comparatively has a
simpler pattern and thus feasible for children 1o follow.

An exciting aspect of Sanskrt Prosody lies in its being a system of pranayama technigues
involving breath regulation. The practice of Nadishodhan pranayama and OM chanting has shown
significant positive effects on students' memory enhancement (11). As per the knowledge of the
authors, there is not a single research study specifically on the impact of Sansknt
Prosody/Chandas; hence we premeditated this study hypothesizing that chamdas (meters/thythm),
imespective of the language or meaning of the verse, will have a specific impact on
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neuropsychological parameters like sustained attention and response inhibition in middle school
children.

METHODS
Trial Design and Participants -

The current study was a four-armed parallel-group trial. The study was conducted in an English
medium school in South Bangalore. Children studying in =¥ gpd 8% grades were screened,
recruited. and allocated mio four groups - humming a Chanda (FC), chanting a Sansknit verse
{CS), reading an English verse (RE). and silent sitting (S5) according to their sections. Children
with any learning disability, hearing difficulty, and visual or verbal impairment were not included
in the study. The institution’s ethical committee approved the project, and a consent form was
obtained from the parents of all participants after explaining the detailed procedure of the rescarch
trial. Permission to recruit the students was taken from the managing trustee of the school.

Intervention —

Subjects of all four groups followed their routine activity dunng the intervention period. In the
HC group, children were onented into leamning the thythm of a chanda called tofakam. Children
practiced this in the form of humming to nullify the effect of words or the meaning of the verse
from chanting, thoroughly. In the €8 group, children were made to learn a Sanskrit verse called
Madhurashtakam in the same fofakam Chanda. The RE group was taught an English verse by
Jagm Vasudev, widely known as Sadhguru. “When your happiness is dependent npon what is
happening owtside of vou, constantly yvou five as a slave to the exrernal sitmation.”, while the
fourth group, L.e., 55 group, was expected (o sit in silence observing their thoughts with their eyes
closed.

All groups were asked to follow their respective intervention, three times a day for 5 minutes,
each making it a total of 15 minmes of intervention every day. Every ten students had one
volunteer leacher to administer their practice and update about the same evervday post-school
hours,

Ouicome measures

Drigit Lenter Substitution Test (DLST) and Stroop Color-Word Test were used to obtain sustained
attention and response interference before and afier the intervention of 30 days. The DLST
consists of rmndomly armanged digits in rows and columns, and students are asked to substitute as
many larget digits as possible in the specified time of 0 seconds. The net score was obtamned by
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deducting the wrong substitutions from the total number of substilutions attempted { 12). Stroop, in

1935 originally proposed the most common type of SCWT(13). In this version, the participant
needs 1o read three tables as fast as possible. The first two tables represent consistent condilions in
which the participant needs to read the names of colors written in black ink [W] and names of
color patches [C] (14). Whereas in the third group, called Color-Word (CW), color-word 1=
printed in an incongruous color ink {for example, the word "green” is printed in blue color ink). In
such an inconsistent condition, the participant must name the color of the ink instead of the word.
Hence there s a comparative delay in response as there is an interference in attention due to a less
automated task {15). SCWT is a highly reliable tool with an alpha of .89 for the color card, .93 for
wiord card, and .82 for color-word card( 16).

Statistical analvsis

Cutcomes were analyzed as per protocol basis using chi-square and Analysis of Variance
(ANOWVA) for categorical and continuous variables, respectively. All reported P values are based
on a two-sided test, and a P value (0L05 was considered significant. All statistical analysis was
done using strata software. The characteristics, which had statistical significance at the baseline,
wiere adjusted for baseline.

Resulis:

Ome forty students volunteered 1o participate in the study. Two students were not eligible because
they had learning disabilities, as reported by their parenis to the school authorities. 138 subjects
with a mean age of 12.12 £ (.74 were recruited afier obtaining consent. Figure | represents the
trial profile of the current nal, and the demographic characteristics, including age, gender, grade,
and baseline levels of psychological assessments are presented in table-1. Baseline characteristics
wiere not balanced across groups except Stroop’s wrong answers. The intervention's adherence was
cent percent as the intervention was taught during the school hours at the campus. The students
who were absent from the school during the training days were taught the technique through video
calling by the authors.

DLST and Stroop's scores were adjusted for baseline as they lacked balance at baseline (p=<0.02).
Within-group analysis using sample t-test demonstrated significant changes i chanting,
humming, and silent sitting groups (p=0.001) with DLST scores. There was no slalistical
significance in the DLST scores in the English phrase reading group. The post-doc analysis
reviealed that the chanting group had higher scores; however, there were no differences between
humming and chanting groups. Stroop scores improved in all the groups in the within-group
amalysis excepl for the silent sitting group. The ANOWVA test revealed a significant difference
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between the groups, post-intervention. Post-hoc analysis to examine the superiority between

groups presented a higher statistical significance in the chanting group than the humming group.

A statistical significance was also observed between the chanting and silent sitting group. In the

Stroop mistake scores, there were statistical differences within the group in humming and

chanting groups, but no differences were observed between groups.

Table:| Baseline Characteristics of Subject

Humming a|Chanting a|Reading an|_,
Table 1 E’;:" "\ Chanda (n-|Shioka  (n-|English 2;:;::“33' pvalue

35) 35) verse (n-30) |

Fre Pre Fre Pre Pre

Age 1211076 (120820701 (121720706 [12.13:0.819 | 12.05+:0.803
Gender
Male T0 (50.83%) |21 {60%) 14 (40%%) 12 (40%) |23 (60.53%)
Female 68 (49.17%) |14 (40%) |21 (60%) 18 (60%) 15 (40.47%)
DLST 43.55+14.09 |39.71+14.15 (4941675 (436310011 [41.63+£12.75 |0.02
Stroop Net |66.97+12.80 |TO.5T+8.07 |55.54£12.54 |64 936630 [T5R1+£12.38 |<0.0001
Stroop
Wirrong 4554203 4372198 4912227 4362212 452:184  J06E
DLST - Dagit Letter Substitution Test

Table: 2 Changes during the study in the evaluated variable (Mean £50) of the outcome
and changes
Eneli P P
hng 15 il value |value
Silent
Chanti H e Ya ;
Quteo | | (% [Phrase % in“r::l o |Sittin | adju
me TR L—.ﬁ change |Readin |change 3:' & gin= | = whed
{II.— + } K{n= -' € 33} = Iur
30) hase
line)
49.4=1 4363+ 39.71= (20040 41.63 1240
) A 43832 o .71+ |20, - |12
DLST (Pre .75 10.30% 10.L1 3.00% 1415 o :IZ. o, 0.02
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545] 46.81
4496+ 4782+
Post |+138 +12.6 0.02 |0.00
851 15.98
8 0 la
MD | 507+ 13349, 81149, 518+ .
9.68 19 94 8.69
p- <000 043 <0000 <0.00 )
value |01 ’ 1 |
75.81 <
55.54+ 64.93+ 70.57+
Pre 12.3 0.000
1254 6.30 807 N
& 1
7 )
6797 7336+ 8020+ 7839 0.000 | -00
Past |+124 579 13 15 £14.2 ) 001
STRO 5 ' - 13.60 |2 340 | b.e
. )
op - 40% 13.00% 0 .
, i _ i
MD 1::‘:; 84347, 9.62+1 257+
s 67 3.27 10.70
<[00 << {10
P 0.0001 0.14
value |01 1
1912 1362 2371, 350+
. 1
Pre 15y 12 98 1.84 0.65
365+ 45342 35442, 3.60+
2
sTrO [P* |27 1 25 222 024 1432
or - i -
- 3.90% 19.00 20.40
MIST | iose 2570% | logaaa 092 o
AKE 2.87 ST 31 285
37
P 0.01 0.7 0.04 0953
value Q
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Table demonstrates the one way ANOVA between the groups at baseline and post

treatment data. Baseline adjusted p value is calenlated for those parameters which were
not normally distributed at baseline across the groups. a = Chanting Vs English Phrase
Reading, b = Chanting Vs Humming, ¢ = Chanting ¥s Silent Sitting, d= English Phrase
Reading Vs Humming, ¢ = English Phrase Reading Vs Silent Sitting, { = Humming Vs
Silent Sitting

Discussion

Dunng adolescence, middle school children expenence immense biological and social role
transformation { 1 7). causing difficulty in coping with academic challenges(4). Chanting has so far
proved its worth with enhancing memory, attention, and academic performance (18), but the
individual component of chanting has not been explicitly studied. We attempted to study the
prosody/chanda aspect of chanting, which 1s the thythm and pauses used in Sansknt shioka
chanting. We wanted 1o identify the effect of prosody alone, irrespective of language, and the
verse's meaning on similar parameters hypothesizing that there will be improvement in attention
and response inhibition in children of this age group. Our study’s findings showed that both
Humming prosody and chanting a mantra in prosody had an equivalent impact in middle school
children in sustained attention showing that rhythm has its impact imespective of the verse or
meamng of the verse. We also observed improvement in response interference within the group,
and higher statistical significance was found in the Chanting proup compared to the Humming
group. While in Stroop mistake scores, a significant difference was found again in Humming and
Chanting groups.

As per the author’s knowledge, this study is the first attempt to investigate chandas as a useful wol
to enhance cognitive abilities in children, especially in middle school, where vulnerabality tends 1o
grow, impacting academic motivation (19). Although preliminary, we managed to get a sample
siee of 138 students and 30 or more in each group for reliable resulis; we could not randomize
children as per groups and instead randomly allocated groups to different sections in a grade due
to limitations in school hours, which was a drawback of our study. Along with this, we could only
give the intervention for 30 davs as this was the amount of duration permitted by the authorities.
This study would build a firm basis for researchers to incorporate all the limitations of our study
and explore chandas and their maximum capacity.
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Conclusion:

Our study results revealed that humming prosody and chanting a mantra have similar effects on
sustained attention among adolescents. However, there were no changes in the response
interference following humming prosody. Although this was a preliminary study and our results
were encouraging, further studies would benefit school children and eventually children with
special needs. to improve attention and other cognitive abilities.
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