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Abstract: Meditation is an art which is practiced in the society for a very long time around the world. It has
been reported that meditation has manyphysical and psychological benefits. In this study related to memory
enhancement we selected 14 volunteers. They were divided into two groups of seven volunteers each. The
two groups are meditator and control group. The volunteers of meditator group were given a custom
madeguided mediation as an intervention for 15 days and the other group didn’t get any intervention. We
have assessed the memory through psychological tasks such as Digit Span (DSPAN) and CORSI during pre
and post intervention.The two groups were compared to verify the effect of intervention. Also the pre and
post data for the same group were compared. It was found that there is a statistically significant increase in
memory span in case of meditator group than in control group.

Keywords: CORSI, DSPAN, guided meditation, memory enhancement, Psychological experiment building
language (PEBL).

Cognition

Cognition is a word used to describe the group of complex mental processes and abilities related to
knowledge. The cognitive science is a study of these mental abilities. It includes memory, attention,
decision making, language processing, problem solving, short-term memory and reasoning[1-3].

Human Memory

Memory is the ability of an individual to store, recall and retain a piece of information. The human interacts
with the environment through the sensory organs. These sensors are similar to transducers. Transducers are
the devices which converts physical stimuli into electrical one. The electrical impulse from the sensory
organ goes to sensor specific memory buffer. The human body has five senses and hence human brain has
specific sites for sensory memory buffers.

The human memory can be classified as

Short Term Memory: It is also known as working memory. The information learnt by the individuals can
stay in this memory for a few second. This duration of time can be increase by rehearsing the information.
So this memory can retain information even upto 20-30 seconds. The information capacity is also reported
to be seven plus minus two[4].

Long term Memory: The important information resides in long term memory. As the name suggest the
information stored in this memory may stay there for many years. Also the capacity of this memory is
huge. The information can get stored in this memory through various ways. It can either get stored directly
or by rehearsing the same information in brain for some time[5].

Memory enhancement techniques
Memory can be enhanced through different intervention techniques. These techniques are prevalent in the
society for a quite long period of time. Thus these techniques can be classified as

1) Conventional

It includes three broad categories of enhancement techniques: education, mental training and enriched

environment. Some of the techniques are being practiced forgeneration.
Education: The education system tends to improve the mental software which involves in managing
various cognitive domains. The skills acquired through education tend to enhance the load handling
capacity of brainby clever encoding, organization, or processing.
Mental training: The maths shortcuts techniques, learning through visualization techniques, gaming etc
comes under the category of mental training. The prolonged exposure and practice of these techniques
has been reported to improve cognitive ability in some individuals.
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Enriched environment: It has been reported that the enrich environment stimulates the various senses.
The interactive learning enhances ability to understand the concepts. Virtual reality generates an
environment which facilitates enhanced learning environment.

2) Un-conventional
It includes gene therapy and drugs. These techniques are relatively new and are being in their nascent
stages of development.
Drugs: There are various custom made drugs available to enhance memory like modafinil . This drug
was previously used to cure sleep disorder and now it has been successfully tested on healthy
individual to observe its effect on cognitive abilities.
Gene therapy: The cognitive abilities can be enhanced by altering the gene of the cell directly. It has
been observed that the memory in mice can be increased by replacing a gene[1], [6]-[8].
Other: There are some other techniques which can be used to enhance the cognitive abilities like odour
and food supplements. It has been reported that certain odours like lemon enhances attention [2], [9].

Meditation
Meditation is a thoughtless state of mind. To achieve this state the individuals require to do practice of
some techniques. The meditation techniques are classified into two categories

1) Open Mind (OM)
In this type the individuals let their thoughts to settle down on their own. They are supposed to let the
thoughts come and then let it go. They need not come under the influence of any thoughts[10].

2) Focused Attention (FA)
In this type of meditation practice, the person triesto focus on some object. The object may be breath,
Heart-beat, pulse, candle flame etc. If the person gets distracted during meditation she should bring
back her attention to the object[11].

Psychological Assessment

Psychological assessment of the participants was done using a psychological test battery called PEBL
(Psychology Experiment Building Language)[12]. Two tests were performedone for visual spatial memory
and other for verbal memory. The tests are as follow:

1) CORSI
2) DSPAN

CORSI

This task is used to assess the spatial change learning capacity of participants. It is a performance based
task. The participants were instructed to learn and recreate the spatial changes. The memory span is
generated at the end of the task and it is the measure of maximum spatial change that an individual can

recreate correctly[13]. The memory span is given in equation 1.
Startlength+Total Correct (l)

Trials Per Length

DSPAN

DSPAN is a verbal memory task. In this task a series of digits appear on the computer screen. The task
starts with three digits appearing on the screen one after the other. The participants were instructed to learn
the digits in the same order as they appear. Then they were instructed to punch the memorized digits on the
keypad in the same order. If the response is correct then the task continues and the digit length increases by
one. The memory span generated at the end of the task is the maximum digits correctly memorized by the
participant[14]-[18].

Method

For this study we have selected 14 volunteers. All the participants are in the age group of 20 - 25 years. The
participants are engaged in graduate and post graduate degree course in engineering from Thapar
University Patiala. A written consent was taken from each individual before test. All the participants are
healthy and do not have any neurological and psychological illness. All the participants were briefed about
the objective, experimental procedure, protocol and the time duration involved in this study. Those
participants interested in mediation were kept in mediator group and others were in control group. We have
an equal number of participants in each group. The participants in meditator group were instructed to do a
guided mediation for 15 consecutive days.
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Memory Assessment Protocol
The protocol involves assessment of memory twice. In between the two assessments, the participants in
mediators group were instructed to do meditation for 15 days.

1) Pre Intervention Assessment
During Pre intervention assessment all the participants of both the groups performed CORSI and DSPAN
in PEBL and their memory spans were saved for comparison with post test results.

Meditation as an intervention

Meditation has been given as an intervention to the meditators group. Meditation given was a 20 minute
long guided session. The audio clip of the guided meditation was given to each participant in the meditators
group so that they can practice it at any time in the day according to their comfort for 15 days, everyday.
The meditation included various breathing techniques and exercises to enhance relaxation.The participants
were further advised to practice meditation in a quiet room.

No such intervention is given to the control group.

Post intervention assessment

These assessments were carried out after the completion of intervention period. The participants were
instructed to perform the same assessment task which they performed prior to intervention and the results
obtained were compared with pre test results.

Data Analysis
Percentage change in memory span is given by equation 2.
post intervention span — pre intervention span

Percentage change in memory = x100 ...(2)

pre interventionmemory span

Pre and Post Intervention Data of meditators:
Table 1 and table 2depict the pre and post intervention data of meditators and control group.

Table 1: Pre and Post Intervention task performance of PEBL for meditators

Subject PRE INTERVENTION POST INTERVENTION
CORSI DSPAN CORSI DSPAN

1 5 8 6 8

2 6.5 8 7 7

3 6.5 5 6.5 8

4 6.5 7 6.5 8

5 55 7 55 7

6 6.5 8 6.5 10

7 5 6 6.5 9
MEAN 5.93 7 6.36 8.14

Table 2: Pre and Post Intervention Task performance of PEBL for control group
Subject PRE INTERVENTION POST INTERVENTION

CORSI DSPAN CORSI DSPAN

1 5 6 55 8

2 8 10 8

3 75 9 8

4 55 7 55 8

5 45 8 45 7

6 5 8 6 8

7 6 8 6 9
MEAN 5.8 7.6 5.55 7.7

We now find the change in memory span for tasks DSPAN and CORSI during pre and post intervention in
meditator group and control group.
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Percentage Change inmemory span =

Change in memory span
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Post Intervention memory span — Pre Intevention memory span

Pre Intevention memory span

3)

Table 3 depicts the percentage change in memory span for tasks DSPAN and CORSI.

Figure 1and Figure 2 are the plots to depict thecomparison between the change in memory span in meditator and
control group for the task DSPAN and CORSI.

Table 3: Percentage change in memory span between pre and post intervention

Subject DSPAN CORSI
Meditators Control group Meditators Control group
Percentage Percentage Percentage Percentage change
change in change in change in in memory span
memory span memory span memory span

1 0 0.333333 0.2 0.1

2 -0.125 -0.2 0.076923 -0.125

3 0.6 -0.11111 0 -0.06667

4 0.142857 0.142857 0 0

5 0 -0.125 0 0

6 0.25 0 0 0.2

7 0.5 0.125 0.3 0
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Figure 2: Percentage change in memory span for CORSI
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T-TEST:
We have applied the T-Test in order to check whether our finding is statistical significant or not. We used one
tail paired T-Test to compare the memory span of meditator group obtained during pre and post intervention.
The same test was applied for control group. The p values obtained are shown in table 4 and table 5.

Table4: P-value using one tail paired T-Test between pre and post interventionmemory span of Meditators

Memory Task CORSI DSPAN
P value 0.055608 0.051523
Table 5: P-value using one tail paired T-Test between memory span of control group
Memory Task CORSI DSPAN
P value 0.5 0.5
Conclusion:

The psychological assessment tasks have been conducted to assess the memory span of the individuals of
meditator and control group. The meditator group pre and post intervention psychological assessment data have
been compared. The memory span improves significantly for both the tasks. On the other hand, in case of
control group, the memory span deteriorates in CORSI task, while there is an insignificant improvement in
memory span ofDSPAN task. It may be concluded from this preliminary study that meditation enhances the
performance of an individual.

Future scope

In this research we have observed that the meditation enhances memory. The working memory was assessed
using psychological tasks. In future we can use physiological measure for memory assessment. We can also see
the influence of other intervention on memory.
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