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ABSTRACT

The goal of this study was to compare the
effects of focused attention meditation (Surat-
Shabd-Yoga meditation) and a mindfulness
meditation intervention on adolescents’
performance on an n-Back problem and their
aptitudefor math. Inarandomised controlled trial,
mindfulness and Surat-Shabd-Yoga practitioners
were compared to a control group. The participants
in experimental group were exposed to
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INTRODUCTION

Adolescenceyearsareatime of stressand storms (Hall, 1994). During thistime, the child undergoes
mental, emotiona, and physical development. Life becomes more challenging asaperson transitionsfrom
adolescent to young adulthood because of increased responsibilities, knowledgeretrieval tasks, and skill
acquisition. (\enketasan & Gangadharan, 2016) It is the period in an individual’s life when they get increasingly
distracted and confused. Rapid population expansion, lack of housing and support services, poverty,
unemployment, and underempl oyment among youth, overcrowding in poor metropolitan areas, family
disintegration, and ineffective educational systemshave anegativeimpact on the young minds, making it
difficult for themto successfully deal with situations (World Youth Report, ascited in Gupta, Singh, Bhatt &
Gupta, 2015). Anindividud may experienceagresat ded of stressand challengesthroughout thiscrucia time
intheir lives, which could impair their ability to concentrate and recall information. At thisstage, declining
concentration and rising stress levels could have a significant impact on children’s early cognitive and emotional
devel opment. Decreasing concentration level and increasing stressleve at thisagemay impact their cognitive
and emotiona development andinturn may haveagreat impact ontheir future. Guiding and hel ping adolescents
at thispoint may bethe best way to solve problemsintherr lives; thisinturn canimprovetheir qudity of life.
Asmeditationisfound to bepostivey correlated with most cognitiveand psychol ogica aspectsof individua
life, it can be hel pful toimprovesuch distracting and stressful situationsa ong withthelr cognitive devel opment.
Meditation practicesare becomingincreasingly popular among researchers. Many researchers have shown
the positiveeffect on mind and body. Most of theresearchershave studied the efficacy of meditation practices
on experienced meditators. Only afew meditation practices have been conducted to study the effect of
different meditation practices. Meditation includes practice of controlling mind and body, the practi ce of
regulating one’s attention, regulating breathing and focussing attention on any given object. Given the cognitive
and psychological benefits of meditation practices, meditation based interventionsarebeing introduced in
dinicd trids. Meditation based thergpiesand trestmentsarebeing usedto treat mentd illnessesand psychologicd
problems. Many researchers have a so studied mediation practicesin school settingsand their effectson
students of different levels of education. Recent studies have found that meditation practices, yoga, and
physical activitiesarebeneficid to useat school level (Goldschmidt, 2019; Daya, & Hearn, 2017). Giventhe
nature and benefitsof these practices(i.e., attention regulationtraining, cognitive control and physical, menta
and psychological) efforts have been madeto study their potential benefitsto different aspectsof health,
cognition, and psychologica well-being. But thequestion that isleft unanswered iswhich kind of meditation
will bemost beneficial for improving such cognitive aspects, specifically the n- back task performanceand
mathemeatica achievement of adolescents.

Then-back task isacontinuous performancetask mgorly used asan assessment inthefield of psychology
asa measureof working memory capacity.Thistask wasintroduced by WayneKirchner in 1958. Owen et.a
(2005) mentionsthat n- back task isawidely used measurefor the assessment of working memory functions.
Working memory isone of the core executive functionsand responsiblefor holdinginformationin mind and
mentally workingwithit (Diamond, 2013). Recent researchisbringing to light theimportance of working
memory in everyone’s daily life in academic, professional, and social settings. Working memory has been
shownto play asignificant rolein many other cognitivefunctions, such aslearning, reasoning, intelligence, and
problem solving (Alloway, 2009). Mahematica achievement isthe competency shown by studentsin subject
mathematics. It measuresthe score on achievement in mathematics (Pandey, 2017). Research showsthat the
knowledge of mathematics is a strong foundation for a student’s future academic performance and also plays
animportant part intheeducationa development of youths. Further, mathemati csachievement can beconsdered
tobethevita factor that contributesto the excellence of the education sector. Thus, itisnecessary toimprove
the mathemati cs achievement of adolescents so that they can succeed in futurelife. Working memory playsa
vital rolein mathematics performance. M editation practices play an important rolein such scenarios. Open
monitoring meditation isasubtype of mindful ness practi se. Open monitoring meditation (OMM) entailsthe
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expansion of one’s awareness to encompass a diverse range of continuous cognitive occurrences and
experiences. During the meditation, rather than fixating on aparticular object, onedevelopsawarenessand
attentivenesstowards the experiences and eventsthat transpire. Every perception isacknowledged and
perceived initstruenature, whether it beinternd (thoughts, emotions, memory, etc.) or externad (sound, smell,
etc.). Mindfulness hasbeen associated with severa positive outcomes, such asenhanced emotional regulation
abilities(Holzd etal., 2011), reduced mentd stress (Khoury, Sharma, Rush, & Fournier, 2015), diminished
anxiety (Hofmann, Sawyer, Witt, & Oh, 2010), and improved physical health (Creswell et d., 2012). Many
researchersand educatorstried to integrate meditation in the teaching learning process or in education. But
thisistill aquestion of reasoning: which meditationisbest toincludein educationa processes? Which meditation
practiceismoreappropriate to usein education to fulfil the needs of adolescents? Though efforts have been
made, morework needsto be doneto identify theimpact of other meditation practiceson students. Inthe
light of fulfilling the existing research gap, the present research amed at comparative effect of open monitoring
(Mindfulness) meditation practi ces on working memory and mathematics achievement of adolescents? The
research aimed at answering the questionwhich kind of meditation isbetter for enhancing theworking memory
capacity and mathematica performance of adol escents.

Method
Sample

Sixty one adol escent subj ects (agerange: 13 to 16 years) wereincluded from two schoolsof D.E.I.,
Agra. Schoolswere selected purposely. The samplewasrandomly divided into two groupsusing ssmple
random sampling - experimental group and active control group. Inthe sampleselection for behaviourd data
andysis, 61 high school sudentswere sdected using s mplerandom sampling (Experimenta Group: 31 subjects,
Active Control Group: 30 subjects) from Prem Vidyalaya Girls Intermediate College and R.E.l Boys
Intermediate College of Agracity. One hundred and ten adol escentsrecel ved theinformation about the studly.
Sixty oneturned intheir sgned parenta consent forms. However 72 studentsparticipatedinthestudy.  Sixty
one students were the study completersand included in statistical analyses. 30 girlsand 30 Boyswere
selected for the study (Experimental Group: 30 subjects(Girls: 15, Boys: 16), Active Control Group: 30
subjects(Girls: 15, Boys: 15)).

I nter vention
MindfulnessTraining

The participants underwent training in Mindful ness Meditation, aform of meditationthat ismonitored
openly. Comprising asequence of guided bresth avarenessand S tting meditati on, the mindfulnessmeditation
practiseentail srecognisingand rel easing unintentiona or autometi c thoughtsor emotionsthat ariseasdigtractions.
Experimental group (N=31) members practised it for 20 minutesdaily, three aternate days per week, for four
weeks, prior to assembly time, under the guidance of an expert.

M easur es
n-Back task

Participant working memory was eval uated using acomputerised version of the n-back task. A two-
back trial design wasimplemented for the present investigation. The participants were presented with a
sequence of imagesrepresenting various objectsand given thetask with determining whether theimagebeing
viewed at that moment wasidentical to theimagethat was presented two trialsprior. A seriesof stimulus
representations(e.g., shapes, images) weredisplayed infront of each participant at regular interva sof severa
seconds. The participant istasked with determining whether the current stimulusisidentical totheonethat
was presented ntrialsprior, for each stimulus.
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Mathematical Performance Report

Mathematica performance was measured using mathematics classtest marksrecordsof the students.
The classtest marks of mathematics of the studentsfrom the office recordswere obtained. Pre-intervention
and post-intervention classtest marks of the mathemati cs subject weretaken astheindex of measurement of
mathematical performance of the adol escents.

Results and Discussion
Demographic Data

A total of sixty one subjectswereincluded inthisstudy (Mean age: 14.85 years). Participantswere
randomly divided into threegroups study Experimenta Group: 31 subjects (Mean age: 14.89); Active Control
Group: 30 subjects(Mean ageof ACG: 14.90)). Thesefindings suggested that the demographic characteristics
of both groupswere sufficiently homogeneous. Besides, our results showed that therewasno significant
differencein the baseline measures of n-back task and mathematical performance of adolescents.

Comparisonsof Both Experimental Groupsand Control Group for n-Back task Performance

To compare every aspect of the groupsand variablest- test wasperformed inthisstudy.  Whilethere
were no significant changes observed between the pre-test and post-test n-Back task scores of the active
control group (t=0.873, p<0.05). The Results of effect analysisal so showed that the participants of the
Mindfulnessgroup a so significantly improved post intervention (t=3.682; p<.05). Findingsof the statistical
andyssimply that mindful nesspracticeshaveapostive effect on n-Back task performance of the high schoolers
(Figurel).

Figure 1: Performance on n-Back Task at Pre-testsand Post-Tests
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Andys sfound no significant differencein reactiontimetakenin n-back task performanceof participants
of both experimental groupsand active control group (Figure?2).

Figure2: Performanceon n-Back Task Reaction Time at Pre-testsand Post-Tests
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Aninvestigation carried out by L ohot (2017) demonstrated that 45 days of meditation practiseled to
an enhancement in reaction timefor task performance, and 90 days of practiseresulted in an even greater
improvement, asdetermined by repeated effect analysis. A cohort of 45 participants, ranging in agefrom 16
to 24 years, participated in theresearch for aduration of 12 weeks, with each session lasting 20 minutes. In
addition, theresearch leadsto adecreasein reaction timeand an increase in alertnessfollowing meditation.
Additiondly, researchby Chawdaé& Phatak (2018) andAtchley, Kleg, & Oken (2017) indicatesthat prolonged
meditation practiseimprovesthereaction timerequired to compl etetasks. Thefindings presented inthisstudy
werefurther corroborated by research studies conducted by Kang, Chan-An, Kim, Sung, Knag, Lee, and
Yang (2020), Pandyaand Strickland and Selwyn (2019), and Kalmenndal (2017).NMindfulness practices
found to have no effect on mathematical performances of adolescent participants (t= 1.483, p<0.05) (Figure
3). Nodifferencewasfoundincontrol onesaso (t=0.725,p < 0.05). Studies conducted Resultsof further
pre-test post-test analysis of scoresof Mathematica performance of dl threegroupshave shown no significant
differences.

Figure 3: Performance on Mathematica Performance at Pre-testsand Post-Tests
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CONCLUSION

Thedatigtica andysisreved ed thepostiveeffect of Mindfulness practiceson n-Back task performance
and mathematica performanceof high schoolers. The scoresof n-Back task werefound to beimproved after
meditation intervention, whileno significant differencewerefoundin the scoresof mathematical performance
of adolescents. Andysisfurther indicatesif theintervention duration of meditation practiceswereto beincreased
then results may vary. Present study provides sufficient evidenceto concludethat the meditation practices
haveapositiveeffect on the n-Back task performanceof high schoolers.
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