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Brain Fitness Exercises And Meditation
Practice on Cognitive Skills Among School
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Abstract--- The present study was to analyse the effect of brain fitness exercise and meditation
practice on cognitive skills among tribal school students in Kerala, India. To achieve this purpose, a
total of seventy-five (n = 75) students (age ranged between 10 to 15 years old) were randomly selected
from Kerala, India and divided into three groups twenty-five (n = 25) namely, Meditation practice group
(MTG), Brain fitness group (BFG) and control group (CG). The training period was twelve weeks and
six days a week. The investigator used the NIMHANCE cognitive skill assessment test for the assessment
of various cognitive skills. The experimental groups, meditation practice, and brain fitness exercise
groups showed statistically higher increases in cognitive skills (p<0.05); The brain fitness exercise
group showed a higher mean difference than the meditation group and control group didn’t show any
significant differences. In conclusion, 12 weeks of Meditation practice and Brain fitness exercise

programmes in tribal school students results in significant improvements in cognitive skills.

Keywords--- Brain fitness exercises, Meditation, Cognitive skills, School students.

| INTRODUCTION

Psychology always deals with the behavior, feelings, thoughts, and the motivation that is underlying the behavior
(Lai-Yeung, 2011; Carr, 2011). At present, it has become an essential discipline in which many of the academicians
and researchers are engaged. The collaboration of sports with the principles of psychology gives rise to the formation
of sports psychology. Psychology always finds the connection of sports performance and training and competition,
the psychology of various sports and exercises, psychological effects and environment, development of personality
through active participation in sports, application of the principles of psychology in moulding the athletes (Wei-duo,
2005; Zekan et al., 2012). Sports psychology incorporates the principles of psychology to deals with the issues and

problems in the area of sports as the problem faced by the athletes is somewhat unique, sophisticated, and different.

We can define cognitive ability as general mental capacity and learning from experience, which is the
combination of reasoning, planning, abstract thinking, problem-solving, and complex idea comprehension
(Gottfredson, 1997). For a person to have a complex fluid behaviour, consciousness and active memory are the brain
skills he should possess. Attention means selecting and focussing a particular stimulus of interest, while active
memory keeps a small bit of information active in mind for a short period (Jha, 2002). Through the continuous

development of necessary learning abilities like concentration, remembrance, and logical reasoning, the brain skills
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always allow a child to proceed with the sensual stimulus and finally master to analyse, make comprehensions,
assess, recollect and explain the relationship between things and events. Even though the development of cognitive
skills is associated with a child and his heredity, most of the brain skills are educated. This underlines that logical
aptitude and learning abilities can be added with systematic efforts. Around ten percent of children are substandard
in grasping things because they face heavy and unpredicted trouble with reading capacity even though having proper

and effortless reading perfection (Yuill & Oakhill, 1991).

Meditation is one of the oldest techniques for mind and body that has an Indian origin, which develops the
calmness and relaxation, maintaining psychological balance, resist illness, increase overall health and well-being.
Interactions among brain, mind, and body behaviour are focussed by meditation. At present, the concern towards the
benefits of meditation is expanding readily (Barinaga, 2003; Ekman et al., 2005; Knight, 2004). The superiority of
utilizing meditation as a method in treatments is explained, and the meditative technique is widely used in
psychological approaches (e.g., Kabat-Zinn, 1990; Kabat-Zinn et al., 2003). Even though the thoughtful program is
getting much support and has been subjected to many studies of psychological abnormalities, its potency remains a
question mark (Bishop, 2002; Grossman et al., 2004). Another viewpoint on meditation is related to emotional,
intellectual, and sensational due to extensive meditative practices (e.g., Carter et al., 2005; Slagter et al., 2007).
Many studies propose that extended meditative training cause notable changes in the brain (e.g., Davidson et al.,
2003; Lutz et al., 2004; Pagnoni & Cekic, 2007).

Brain training means a program that intends to maintain or increase cognitive abilities. The term cognitive ability
mentions the component of ideal intelligence like active memory and application capability typically. Cognitive
terms always consider the hypothesis that through the exercise of the brain, intellectual abilities can be sustained and
enhanced (Simons et al., 2016). Physical fitness development plans, engaging with internet games or finishing
mental tasks in adjustment with a training procedure, videogames that need reasoning related to visual perception
and connecting objects in space and employing oneself in different activities such as music, painting, and dancing
are methods of cognitive training (Diamond, 2012; Macey et al., 2011). The purpose of the study was to find out the

effect of brain fitness exercise and meditation practice among school tribal students in Kerala, India.

1 METHODS

I1.1. Participants
To achieve this purpose, seventy-five (n = 75) tribal students selected from schools in Kerala, India, and divided
into three groups twenty-five (n =25) each were selected randomly from ages ranged between 10 to 15 years old. The
present study was undertaken primarily to compare the psychological variable, cognitive skill among tribal school
students. From the available literature, the following standardized test was selected and used for the collection of
data. Cognitive skills and NIMHANCE cognitive skill assessment test was employed before and immediately after

the training programmes.

IL11.  Study Design
The research design of the study was pre and post random group design, a total of seventy-five (n = 75) tribal

students in Kerala, India, were selected. The selected subjects were randomly assigned into three groups (n = 25),
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namely, meditation training group, brain fitness group, and control group. The experimental groups underwent
meditation training (MTG), brain fitness exercises (BFG), and control group (CG) acted as the control. The Control
group did not receive any specific training. The training period was twelve weeks and six days a week. Before and
after the completion of twelve weeks training the pre-test and post-test was conducted on three groups on the

selected criterion variable.

IL.11l. Measures
ILII1.1. NIMHANS Index for Specific Learning Disability

The researcher modified a tool to identify the level of cognitive intervention process in the selected sample based
on the NIMHANS Index for Specific Learning Disability (Kapur et al., 2002). The tool consists of 40 items to assess
the learning disability. Based on this concept, some of the items were modified, and a tool was developed to evaluate
the level of cognitive intervention process in developing the cognitive skills of the students. The first part of the
questionnaire consists of general information like the name of the student, school, place, class, sex, etc. The second
part consists of 40 items. The investigator established content validity in this study. The items of the test were
checked by the experts about its objectivity and suitability. Based on the expert’s opinion, some items were omitted,
and some items were modified, and then the tool was employed with 25 items. The questionnaire was developed on
a four-point scale, three marks for to a greater extent, two marks for to a great extent, one mark to some extent, and 0
for not at all. The split-half method is employed to establish the reliability of the cognitive intervention scale, and the

correlation coefficient was 0.83.

I.1V. Treatments
The training programmes were conducted in Kerala, India. The total duration was for twelve weeks, with six
days per week. The meditation training program was started from 6 am to 8 am with proper breaks. The intensity of
exercises increased after every two weeks by an increase in the repetition and set as well as the rhythm of doing the
exercises. The training was given under the direct supervision of the investigator. The Brain fitness training program
was scheduled for six days per week in the evening, 4 to 6, for twelve weeks. The Brain fitness training programs
consisted of physical training for 10-20 minutes, brain fitness exercises, and brain games. Control Group did not

undergo any form of specialized training. But they were performing their routine work.

The investigator administered the questionnaire to measure the criterion variables to the selected 75 participants.
The investigator briefly explained to the subjects about the uses of the questions, the meaning of each question, and
how to fill the questionnaire. The filled-in questionnaires from the respondents were collected after checking
whether all the items were responded and by using the scoring key, and the total score obtained by each subject was

tabulated.

ILV. Statistical Analysis
After data normality (Shapiro-Wilk test) and equality of variances, the descriptive analysis, the mean and the
standard deviation were calculated for all scores were assessed and Dependent t-test was used to find out the

difference among students and One-way analysis of variance (ANOVA) was used to find out the difference between
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the groups. In all the cases, the 0.05 level of significance was used to test the hypotheses. The statistical software

SPSS.23 for Windows was used for data analysis.

Il RESULTS

The table 1, showed that the meditation group cognitive skills in pre-assessment (Mean + SD = 35.52 + 5.99) and
post-test (Mean + SD = 50.24 8 + 6.25) at the 0.05 level of significance (Mean difference = 14.72, t = 14.26, p-value
= 0.000, p<0.05). In case of brain fitness group cognitive skills level in pre-assessment (Mean + SD = 36.48 * 3.65)
and post-test (Mean + SD = 53.60 + 4.90) at the 0.05 level of significance (Mean difference = 17.12, t = 16.51, p-
value = 0.000, p<0.05). Finally, the control group cognitive skills level in pre-assessment (Mean £ SD = 34.72 +
6.66) and post-test (Mean + SD = 35.36 + 6.01) at the 0.05 level of significance (Mean difference = 0.64, t = 1.42, p-
value = 0.168, p>0.05). These results showed statistically significant difference in Meditation group and brain fitness

group between Pre-test and Post-test and Control group showed no significant differences.

Table 1: Descriptive Statistics, Mean Differences, and t-test Results on Experimental Groups and Control

Group.
Pre-test Post-test
Groups n Mean Difference t-ratio p
Mean SD Mean SD
MTG 25 35.52 5.99 50.24 6.25 14.72 14.26* 0.000
BFG 25 36.48 3.65 53.60 490 17.12 16.51* 0.000
CG 25 34.72 6.66 35.36 6.01 0.64 1.42N8 0.168

Source of data: Primary source

Note. *p< 0.05, NS = Not Significant, MTG = Meditation training group; BFG = Brain fitness exercises group;
CG = Control group; SD = Standard Deviation.

The table 2, Analysis of variance results indicate that after the training of meditation practice and brain fitness
exercises programmes, post-test [F(2,72) = 71.140; p = 0.000], there is a significant improvement within the training
groups than the control group. A Scheffe post-hoc test brain fitness exercises (p = 0.000) and meditation practice (p
= 0.000) groups had significantly different than the control group. Brain fitness exercises group showed higher mean

values than the meditation practice group.
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Table 2: Analysis of Variance (ANOVA) of Three Groups on Cognitive Skills

Test Source Sum of df Mean Square F-ratio p
Squares
Between
.827 2 19.41

Groups 38.8 9413 0.621"8 0.540
Pre-test Within 2249.520 72 31.243

Groups

Total 2288.347 74
Between
4711. 2 2355.84

Groups 680 355.840 71.140* 0.000
Post-test Within 2384.320 72 33.116

Groups

Total 7096.000 74
Source of data: Primary source
Note. *p< 0.05, * Significant, NS: Not Significant.
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Figure 1: Pre and post-test mean scores of experimental groups and Control Group.
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IV DISCUSSION

This study has shown that 12 weeks of brain fitness exercise and meditation practice groups had significant
improvement in cognitive skills in tribal school students. Participants in the experimental groups (meditation practice
and brain fitness exercise) improved than the control group, especially the brain fitness exercise group had a more
significant effect than the other experimental group. These results of the study strongly supported that meditation
practice and brain fitness exercise can be considered as a useful training method for the improvement of cognitive

skills in tribal school students.

The study shows that brain fitness exercise would help to make favourable changes in the cognitive skills in
tribal school students. The result reveals that the pre-test means a score of the brain fitness exercise group had
increased from 36.48 to a post-test value of 53.60 (46.92% improvement). Similarly, the meditation practice group
also increased from 35.52 to 50.24 (41.44% improvement). The findings of this research study were supported by
similar results of the studies carried by Daffner et al. (2000) found that the frontal lobe leads the learner to reach
mastery learning is visual attention to novel events. Bell et al. (2007) found that cognitive enhancement therapy, in
combination with work therapy, showed improvement in working memory and executive function. Westerberg and
Klinberg (2007) found that the effect of training of Work memory changes in the functional map observed in primate

studies of skill learning.

Researchers have proved that meditation and brain fitness exercises are an essential component of sensory
memory, implicit and explicit memory, multitasking, processing speed, audio-visual processing, and visual blending.
Intervention strategies play a significant role in Cognitive skills. Aquado-Aquilar (2001) found that the two main
long-term memory considering the semantic/episodic and implicit/explicitly memory dichotomies. Other findings of
the studies related to cognitive therapy are Vaskinn et al. (2008); Green and Heekeren (2009); Kolb and Wishaw
(1990). Clayde (2001) found that the brain learns that through repetition, the emotionality of experience influences
retention, and the brain allows instructions to improve student’s memory. Rocha et al. (2009) found that the
cognitive intervention process constructs the quality of life and also develops an explicit and implicit domain.
Assessing and identifying the cognitive skills was synchronized with the findings of the studies by Royer et al.

(1993); Tefft et al. (1999); Lemons and Lemons (2013); and Ambrosio et al. (2014).

\V CONCLUSIONS

The study concluded that brain fitness exercise and meditation practice is an effective technique to improve the
cognitive skills among the tribal school student’s. The findings of the present research highlight the importance of
cognitive skills for preserving and developing the tribal school student’s performance in academics and non-
academics. The findings conclude that all two group’s brain fitness exercises and meditation practice groups do not

only vary on performance; they also distinguish themselves from the dimensions of cognitive skills.

Received: 27 Feb 2019 | Revised: 20 Mar 2019 | Accepted: 30 Apr 2020 1428



International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 10, 2020
ISSN: 1475-7192

REFERENCES

[1] Aguado-Aguilar, L. (2001). Aprendizaje y memoria. Revista de Neurologia, 32(4), 373-381.
https://doi.org/10.33588/rn.3204.2000154

[2] Ambrosio, A. P., Almeida, L. da S., Macedo, J., & Franco, A. (2014). Exploring Core Cognitive Skills of
Computational Thinking. Psychology of Programming Interest Group Annual Conference, 25-34.

[3] Barinaga, M. (2003). Studying the well-trained mind. Science, 302 (5642), 44-46.

[4] Bell, M., Fiszdon, J., Richardson, R., Lysaker, P., & Bryson, G. (2007). Are self-reports valid for
schizophrenia patients with poor insight? Relationship of unawareness of illness to psychological self-report
instruments. Psychiatry Research, 151(1), 37—46. https://doi.org/10.1016/j.psychres.2006.04.012

[5] Bishop, S. R. (2002). What do we really know about mindfulness-based stress reduction? Psychosomatic
Medicine, 64, 71-84.

[6] Carr, A. (2011). Positive psychology: The science of happiness and human strengths. Routledge.

[7] Carter, O. L., Presti, D. E., Callistemon, C., Ungerer, Y., Liu, G. B., & Pettigrew, J. D. (2005). Meditation
alters perceptual rivalry in Tibetan Buddhist monks. Current Biology, 15(11), R412—-R413.

[8] Clayde A. Winters. (2001). Brain Based Teaching: Fad or Promising Teaching Method. Information Analysis,
1(1), 1-32. https://publication/uuid/AOA266F4-18E4-41C4-B1F6-EDFB58C6E8CE

[9] Daffner, K. R., Mesulam, M. M., Scinto, L. F. M., Acar, D., Calvo, V., Faust, R., Chabrerie, A., Kennedy, B.,
& Holcomb, P. (2000). The central role of the prefrontal cortex in directing attention to novel events. Brain,
123(5), 927-939. https://doi.org/10.1093/brain/123.5.927

[10] Davidson, R. J., Kabat-Zinn, J., Schumacher, J., Rosenkranz, M., Muller, D., Santorelli, S. K., et al.,... (2003).
Alterations in brain and immune function produced by mindfulness meditation. Psychosomatic Medicine,
65, 564-570.

[11] Diamond, A. (2012). Activities and programs that improve children’s executive functions. Current directions
in psychological science, 21(5), 335-341.

[12] Ekman, P., Davidson, R. J., Ricard, M., & Alan Wallace, B. (2005). Buddhist and psychological perspectives
on emotions and well-being. Current Directions in Psychological Science, 14(2), 59-63.

[13] Green, N., & Heekeren, H. R. (2009). Perceptual decision making: a bidirectional link between mind and
motion. Progress in Brain Research, 174(09), 207-218. https://doi.org/10.1016/S0079-6123(09)01317-X

[14] Grossman, P., Niemann, L., Schmidt, S., & Walach, H. (2004). Mindfulness-based stress reduction and health
benefits: A meta-analysis. Journal of Psychosomatic Research, 57, 35-43.

[15] Gottfredson, LS, 1997. Mainstream science on intelligence: an editorial with 52 signatories, history, and
bibliography. Intelligence 24, 13-23.

[16] Jha, A.P., 2002. Tracking the time-course of attentional involvement in spatial working memory: an event-
related potential investigation. Cogn. Brain Res. 15 (1), 61-69. https://doi.org/10.1016/50926-
6410(02)00216-1.

[17] Kabat-Zinn, J. (1990). Full catastrophe living: Using the wisdom of your body and mind to face stress, pain
and illness. New York: Bantam Doubleday Dell Publishing.

[18] Kabat-Zinn, J. (2003). Mindfulness-based interventions in context: Past, present, and future. Clinical
Psychology: Science and Practice, 10(2), 144-156. Kabat-Zinn, J., Lipworth,

[19] Kapur M, John A, Rozario J, Oommen A, Uma H. (2002). Assessment of specific learning disabilities. In
Hirisave U, Oommen A, Kapur, M. (eds), Psychological Assessment of Children in the clinical Setting.
Bangalore: Vinayaka Offset Printers.

[20] Knight, J. (2004). Buddhism on the Brain. Nature, 432(7018), 670.

[21] Kolb, B., & Wishaw, I. (1990). Fundamentals of human psychology.

[22] Lai-Yeung, S. W. C. (2011). Teaching Educational Psychology as Both a Required and an Elective Course:
Explorations of Students’ Perceptions. Procedia-Social and Behavioral Sciences, 29, 1400-1408.

[23] Lemons, P. P., & Lemons, J. D. (2013). Questions for assessing higher-order cognitive skills: It’s not just
Bloom’s. CBE Life Sciences Education, 12(1), 47-58. https://doi.org/10.1187/cbe.12-03-0024

[24] Lutz, A., Greischar, L. L., Rawlings, N. B., Ricard, M., & Davidson, R. J. (2004). Long-term meditators self-
induce high-amplitude gamma synchrony during mental practice. Proceedings of the National Academy of
Sciences of the USA, 101(46), 16369-16373.

[25] Mackey, A. P., Hill, S. S., Stone, S. I., & Bunge, S. A. (2011). Differential effects of reasoning and speed
training in children. Developmental science, 14(3), 582-590.

[26] Pagnoni, G., & Cekic, M. (2007). Age effects on gray matter volume and attentional performance in Zen
meditation. Neurobiology of Aging, 28(10), 1623-1627.

[27] Rocha, N., Queirds, C., Aguiar, S., Marques, A., & Horta, M. P. (2009). Relacdo entre neurocognicéo e
qualidade de vida em pessoas com esquizofrenia. Acta Medica Portuguesa, 22(1), 71-82.

Received: 27 Feb 2019 | Revised: 20 Mar 2019 | Accepted: 30 Apr 2020 1429


https://doi.org/10.1016/s0926-6410(02)00216-1
https://doi.org/10.1016/s0926-6410(02)00216-1

International Journal of Psychosocial Rehabilitation, Vol. 24, Issue 10, 2020
ISSN: 1475-7192

[28] Royer, J. M., Cisero, C. A., & Carlo, M. S. (1993). Techniques and Procedures for Assessing Cognitive Skills.
Review of Educational Research, 63(2), 201-243. https://doi.org/10.3102/00346543063002201

[29] Simons, D. J., Boot, W. R., Charness, N., Gathercole, S. E., Chabris, C. F., Hambrick, D. Z., & Stine-Morrow,
E. A. (2016). Do “brain-training” programs work?. Psychological Science in the Public Interest, 17(3), 103-
186.

[30] Slagter, H. A,, Lutz, A., Greischar, L. L., Francis, A. D., Nieuwenhuis, S., Davis, J. M., et al (2007). Mental
training affects distribution of limited brain resources. PLoS Biology, 5(6), e138.

[31] Teftt, D., Guerette, P., & Furumasu, J. (1999). Cognitive predictors of young children’s readiness for powered
mobility. Developmental Medicine and Child Neurology, 41(10), 665-670.
https://doi.org/10.1017/S0012162299001371

[32] Vaskinn, A., Sundet, K., Friis, S., Simonsen, C., Birkenaes, I. B., J6nsdéttir, H., Ringen, P. A., & Andreassen,
O. A. (2008). Emotion perception and learning potential: Mediators between neurocognition and social
problem-solving in schizophrenia? Journal of the International Neuropsychological Society, 14(2), 279-288.
https://doi.org/10.1017/S1355617708080314

[33] Wei-duo, R. E. N. (2005). Development of sports psychology related to competitive sports. Journal of Wuhan
Institute of Physical Education, 8.

[34] Westerberg, H., & Klingberg, T. (2007). Changes in cortical activity after training of working memory - a
single-subject analysis. Physiology and Behavior, 92(1-2), 186-192.
https://doi.org/10.1016/j.physbeh.2007.05.041

[35] Yuill, N., & Oakhill, J. (1991). Children's problems in text comprehension: An experimental investigation.
Cambridge University Press.

[36] Zekan, S. B., Peronja, I., & Russo, A. (2012). Linking theory with practice: Students perceptions of leaders and
leadership characteristics. Procedia-Social and Behavioral Sciences, 41, 237-242.

Received: 27 Feb 2019 | Revised: 20 Mar 2019 | Accepted: 30 Apr 2020 1430



