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Abstract

Studying nursing comes with a certain expectation to work hard and take a certain amount of time. A promising
method called beta binaural beats is thought to improve cognitive functions. This study aimed to determine
whether listening to beta beats is an effective method for improving cognition among nursing students. A double-
blinded experimental research design was utilized and measured the effects of the intervention towards memory,
abstract reasoning and reading comprehension. A total of 89 subjects participated in this study. Only the score
of reading comprehension showed a significant difference (t=2.38, p=.02). The findings suggest that beta beats
is an effective way in enhancing reading comprehension. However, findings show that beats aren’t effective
in enhancing memory and abstract reasoning. Therefore, this may be used as a method to enhance learning.

Keywords: Abstract reasoning, beta binaural beats, cognition, memory, nursing students, reading
comprehension.
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Introduction

A student carries a lot of responsibilities
and one of the essential key responsibilities
is to study. Many students enter college
expecting good times, friendship and a good
sense of direction. However, that is not
always the case, students later figure out how
challenging and struggling college life is. A
study by Dy et al. (2015) entitled “Stressors
and Stress Responses of Filipino College
Students” stated that out of 258 students,
72% manifested cognitive stress responses
due to academic stressors.

Moreover, studying nursing comes with a
certain expectation to work harder on average
than most other students. They deal with
lectures and practical taking up a great deal
of time. In addition, nursing is considered to
be one of the most stressful career choices.
It entails student to gain knowledge and
skill through classroom lectures, long exam,
return demonstration and rotating shift works
in the hospital and participate in community
programs.

A nurse is required to know anatomy and
physiology, biology, pharmacology and other
areas of nursing science. However, nursing
students have difficulty in remembering too
much information. A study conducted by
Potter et al. (2005) stated that nurses who
have lower working memory capacity are
more likely to make medical errors.

Furthermore, usually most students read
and highlight terms or definitions they don’t
even understand (Conca, 2010). Although
remembering concepts are significant, it is
highly important to be able to comprehend as
well since nurses play a huge role in providing
patient education. Contextualized learning
experience and collaborative construction of
knowledge is important in achieving positive
outcomes for students’ clinical- reasoning
skills (Yauri et al., 2019).

As early as their first year, nursing
students are taught to think outside the box.
They are trained to develop critical thinking
skills. Nurses are faced with decision-making
situations in patient care, and each decision
they make impacts patient outcomes. Nursing
critical thinking skills drive the decision-
making process and impact the quality of care
provided (Vest as cited in Ericksen, 2017).
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As students in the chosen profession for the
present study, the researchers have witnessed
the need for improving cognitive processes:
memory, reading comprehension and abstract
reasoning. Students often complain on how
to attain memory retention while being able
to comprehend medical terms and as to how
to choose the best answer in situational
questions during long exams.

Based on literature, there is a promising
toolused to enhance cognitive functions called
binaural beats. Binaural beats, discovered by
Heinrich Wilhelm Dove, is the difference
between two pure tones with different
frequencies introduced to each ear separately
that is perceived by the brain (Oster, 1973).
It has shown to entrain brainwaves from one
state to another. Binaural beats is thought
to exert effect on cognitive functioning and
mood (Lane et al., 1998) specifically beta
binaural beats. A study conducted by Garcia-
Argibay et al. (2017) revealed significant
findings of beta frequency binaural beats
amounting to 20 hertz to the subjects who
performed free recall and recognition tasks.
Exposure to beta frequency binaural beats
yielded a great proportion of correctly recalled
words and a higher index in recognition
tasks. Another study on the effects of beta
binaural beats conducted on college students
showed a significant increase in their memory
(Kennerly, 2013). This study test investigated
whether listening to beta binaural beats is an
effective method for improving cognition
such as memory, reading comprehension and
abstract reasoning among nursing students.

Methods

An experimental research design was utilized
in the study wherein an intervention or
treatment was introduced. Experimental
studies are designed to test causal
relationships to test whether the intervention
caused changes in or affected the dependent
variable (Polit & Beck, 2017). The dependent
variables are the quality of memory, reading
comprehension, abstract reasoning and the
independent variable is the use of binaural
beats.

The study was performed in an institution
in highly urbanized city in the Philippines
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offering five programs of study: Nursing,
Medical ~ Technology,  Physical  and
Occupational Therapy and Biology. The
subjects were from the fourth-year nursing
students. Experiment was done in one of
the classrooms for two days. The room can
accommodate up to 50 people and is air
conditioned and well ventilated.

The researchers decided to utilize the
total population of the fourth-year nursing
students, which is a total of 100 subjects
excluding the researchers. They are divided
into two sections. Section A has 52 students
while Section B has 48 students. Only 89
subjects participated (45 for experimental
group, 44 for control group) in the study
since eight of these students had another
important school activity to attend to, two of
the students had an important family event
and one was excluded from the study due
to a heart problem (premature ventricular
contractions). Majority (83%) of the subjects
were females (See Table 1). The study was
approved by Velez College Ethics Review
Committee prior to data collection. All
eligible research subjects were informed
through phone or personal contact that they
were invited to participate in the study and
should meet the researchers at the actual
research venue for a short orientation. Eligible
students were asked to read the consent form
which contained the procedure, duration
and sessions, possible risks and benefits
of the study involved in the binaural beats
music therapy. The subjects were randomly
assigned to either experimental or control
group. The subjects were screened first with
a researcher made screening tool which
required them to write their names and age. A
yes or no question screening tool was given
since there were certain conditions which
were contraindicated with binaural beats such
as seizure, individuals with pacemakers and
heart problems and to know if the subjects had
their own earphones and smartphones. The
researchers lent smartphones and earphones
for those who didn’t have. The participants
were blinded and did not know which group
they were assigned. The study only took one
session for each subject since the immediate
psychological effects on memory, attention
were shown to benefit from even a single
session of brainwave entrainment (Huang &
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Charyton, 2008). Brainwave Entrainment is a
method of influencing or shifting brainwave
patterns and binaural beats is type of audio
brainwave entrainment. The binaural beats
were done in the same room but in a different
day for each section. To enhance attendance
in the study the students were reminded
personally or was contacted through their
phone to remind them about the scheduled
session. Each subject was required to bring
their own earphones and phone to be used
during the intervention. There were 2 audio
files, one file contains the beta binaural beats
(experimental) and the other has the delta
binaural beats (control), one of the 2 files were
blue toothed randomly by the researchers to
each subject’s smartphone. A pretest was
given first followed by the intervention.
During the intervention everyone followed
the signal of the researchers as to when they
would play and listen to the binaural beats.
They were informed that they are not allowed
to listen to any other music but only the
binaural beats. The control group listened to
delta binaural beats while the experimental
group listened to beta binaural beats for 15
minutes. The beta binaural beats used is
standardized already in which the difference
between two ears is 20Hz since we are using
beta beats it should be around 14-30 hertz
and the volume was on what the subject is
most comfortable with. Once everyone was
done listening to the binaural beats, they
immediately took the post test. The pretest
and post test questions were not of the same
content but had the same level of difficulty.
To test for memory, a researcher made
tool was given in which 20 random
medical-related words were mentioned
for a maximum of five minutes and then
the research subjects were asked to write
as much as they can remember after they
took the reading comprehension exam. For
reading comprehension the International
English Language Testing System will be the
instrument used. It is the most appropriate
instrument to measure the variable. The
IELTS is an international standardized test
of English language proficiency. IELTS has
four parts which are the following: listening,
reading, writing which are completed in one
sitting and speaking. Only the reading part of
the IELTS was utilized by the researchers. It
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is composed of 13 items in which they have
to answer questions regarding the story or
article they have read. For abstract reasoning,
the Non-Verbal Figurative Test by GetMyUni
(n.d.) was used. It is composed of 15 items in
which they were to choose from the choices
on which figure was missing. The scores
were interpreted by getting the mean score
for each test and then standard deviation was
used to measure how scores differ from the
mean score.

Statistical analysis was done using
SPSS with p <0.05 as the significant value.
Demographic data were processed using
descriptive statistical analysis. In addition,
the differences between and within groups
were analyzed using the paired t-test, and
independent t-test

Results

A total of 89 subjects participated in this
study. They were allocated into two groups.
The control group (n=44) received the delta

binaural beat while the experimental (n=45)
received the beta binaural beat.

As observed in Table 1, in a total number
of 89 subjects, they ranged from about 18-23
years old. The average age is 20 years old.
Majority were females (83%).

An independent t-test further revealed
that that there is no significant difference in
pretest scores of both groups for memory
(t =12, p =.91), reading comprehension (t
=.20, p =.84) and abstract reasoning (t =-.97,
p =.33).

To test if there is a significant difference
between the experimental and control group’s
pretest and post test scores, a paired t test was
done. The paired t-test revealed that there is
no significant difference in the control group
in terms of memory (t=-1.17, p=.25), reading
comprehension (t =.75, p =.46) and abstract
reasoning (t=1.37,p=.18). On the other hand,
the experimental group showed a significant
difference in reading comprehension (t
=-2.33,p=.03).

An independent t-test further revealed
that there was no significant difference in

Table 1 Demographic profile of fourth year nursing students

Profile F %
Age*
18 1 1.12
19 37 41.57
20 39 43.82
21 7 7.87
22 4 4.50
23 1 1.12
Gender
Male 15 16.85
Female 74 83.15
Note: *Mean= 19.76; SD= 0.38
Table 2 Pretest Scores of Experimental and Control Group
Variable Control Experimental t p CI

M SD M SD LL UL
Memory 6.27 2.20 6.33 2.71 0.12 0.91 -0.98 1.10
Reading 5.95 2.01 6.04 2.24 0.20 0.84 -0.81 0.99
Comprehension
Abstract Reasoning 9.18 2.04 8.73 2.30 -0.97 0.33 -1.36 0.47

Note: M=mean, SD=standard deviation, CI=confidence interval, LL=lower limut,

UL=upper limit
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Table 3 Pre-test and Post-test Scores of Experimental and Control Group

Variable Pretest Post-test t p CI
M SD M SD LL UL

Experimental

Memory 6.44 2.83 7.28 3.30 -1.62 0.11 -1.90 0.21

Reading 5.95 2.35 6.95 2.19 -2.33 0.03* -1.87 -0.13
Comprehension

Abstract Reasoning 8.82 2.32 8.69 2.37 0.30 0.76 1.73 0.99
Control

Memory 6.20 1.81 6.86 3.19 -1.17 0.25 -1.80 0.48

Reading 6.03 2.08 5.71 1.71 0.75 0.46 -0.53 1.16
Comprehension
Abstract Reasoning 9.40 2.05 8.66 2.93 1.37 0.18 -0.36 1.85

Note: M=mean, SD=standard deviation, Cl=confidence interval, LL=lower limut,

UL=upper limit
*p<0.05

Table 4 Post-test Scores of Experimental and Control Group

Variable Control Experimental t p CI
M SD M SD LL UL
Memory 7.05 3.32 7.04 3.18 0.001 0.99 -1.37 0.37
Reading 6.00 1.84 7.00 2.11 2.38 0.02 0.16 1.84
Comprehension
Abstract Reasoning 8.59 2.67 8.51 2.31 -0.15 0.88 -1.13 0.97

Note: M=mean, SD=standard deviation, Cl=confidence interval, LL=lower limut,

UL=upper limit
*p<0.05

Table 5 Adverse effects experienced by the research subjects

Experimental Control Total
Headache 2 4 6
Ringing of ears 2 3 5
Both 2 2 4
None 39 35 74
Total 45 44 89
post-test scores of both groups for memory  Discussion

(t =001, p =0.99) and abstract reasoning (t
=-.15, p=.88). However, there is significant
difference in the post test score for reading
comprehension (t =2.38, p =.02).

As seen in Table 5, a total 15 people
experienced adverse effects. Six people
experienced  headache, five  people
experienced ringing of the ears, and four
people experienced both.
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The pre-test scores between scores indicates
that both, the experimental and control group,
are more or less likely of the same level in
terms of cognition specifically in memory,
reading comprehension as well as abstract
reasoning. This would reflect a successful
randomization of subjects between the two
groups. Randomization pertains to the random
selection of each subject to a group of either
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experimental or control with its primary
function to secure comparable groups for
equality with respect to extraneous variables.
It is considered to be the most effective
method of controlling extraneous variables
and eliminates selection bias in which the
random selection of subjects to either the
experimental or control group is not achieved
(Polit & Beck, 2017).

Those in the experimental group had
higher scores in reading comprehension
compared to the control group. This suggests
that the beta binaural beats is effective in
reading comprehension. This is in line with
the Helmholtz’s theory which states that a
frequency following response is made by the
brain to match the frequency of the stimuli
which entrains the brain into a beta brainwave
pattern. Beta brainwaves is associated with
attention. Moreover, it is said that the higher
the attention span, the more likely it is for
reading comprehension to increase (Yildiz
& Cetinkaya, 2017). This suggests that the
beta binaural beats is effective in reading
comprehension.  Furthermore,  attention
would influence information processing of
complex information (Wulandari & Ismail,
2019).

Studies show that an enhanced reading
comprehension  skill improves reading
fluency. It increases the accuracy of
word recognition and would allow you to
understand structured sentences clearly while
skimming and scanning. These studies have
also stated that reading comprehension is
associated with attention. In line with that,
studies have shown that beta binaural beats
can increase attention (Garcia-Argibay et al.,
2019; Kennel et al., 2010)

However, the paired t-test in the
experimental group revealed that there is no
significant difference for memory (t =1.62, p
=.11) and abstract reasoning (t =.30, p =.76).
This is contradicting to several studies which
stated that beta binaural beats is an effective
method in facilitating memory. (Garcia-
Argibay et al., 2019; Huang & Charyton
2008; Kennerly, 2013). No studies have
been found with regards to the effects of beta
binaural beats on abstract reasoning.

After the intervention was done, the scores
of the experimental group in terms of reading
comprehension improved. Improving reading
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skills will reduce unnecessary reading time
and enable a person to read in a more focused
and selective manner. The person will also be
able to increase their levels of understanding
and concentration. Among other studies, an
effective result in memory was shown after
using beta binaural beats as an intervention
(Garcia-Argibay et al., 2019; Huang and
Charyton, 2008; Kennerly, 2013). On the
other hand, no studies were found about the
effects of beta binaural beats on abstract
reasoning. Ringing of the ears was a side
effect based on experience by the subjects.
For the subjects who experienced these
effects, they were given the choice whether
they would want to continue to participate in
the study. All 15 subjects who experienced
these effects claimed that they were relieved
after resting or sleeping.

There may be some potential limitations to
this study. Only the 4th year nursing students
were included in the study since there were
no enrollees for the lower year levels due to
a recent shift in the basic education system
during data collection. Therefore, a larger
population may increase the possibility
of obtaining a significant relationship.
The study was conducted in the afternoon
wherein the subject was already exhausted
due to their morning classes. Lastly, there are
unavoidable external noises that may have
altered the result of the study.

Conclusion

Nursing students had improved their reading
comprehension while using beta binaural
beats. Itis effective in reading comprehension,
but not in memory and abstract reasoning.
Therefore, beta binaural beats may use as
a way of boosting cognition specifically
reading comprehension.
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