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Brain Based Learning is the result of inter-relationship among Neuroscience, Psychology
and Pedagogy, in which discoveries from the brain sciences are taken up and applied to
teaching methodologies. Brain Based Instructional Strategies are deeply rooted in three
fundamental elements of Brain Based Learning- Relaxed alertness, Orchestrated
immersion and Active processing. The understanding of Brain Based Learning and
incorporation of Brain Based Instructional Strategies in teaching makes the environment of
the classroom highly conducive for learning.The present study explored the effect of Brain
Based Instructional Strategies on Achievement in Science of male and female secondary
school students. It was quasi experimental in nature and pre-test post-test control group
design was used. The sample of the study consisted ofsixtyfourclass IX students of a
CBSE affiliated school in Chandigarh. The experimental group was taught using Brain
Based Instructional Strategies and the control group was taught using Conventional
Instructional Strategies for a period of two months.The pre and post test data were
collected using Achievement in Science test, developed and standardised by the

researcher. The data were analysed using ANOVA and effect size was also calculated.

1. Introduction

Education is a life-long process and a child spends
considerable amount of time in school during the foundational
years of learning. The schools give opportunities to students to
learn and to prepare them for life. “How do we learn best” is the
most pertinent question that philosophers, educators,
psychologists have been pondering over for past many
centuries. The latest to join the league of thinkers for past
many decades are the neuroscientists. Teachers have been
putting in efforts, devising methods and using what works best
for their students, but all this while they had been teaching
without much understanding of how brain works. Hart (1983)
argues that “teaching without an awareness of how the brain
learns is like designing a glove with no sense of what a hand
looks like- Its shape, how it moves”.The increasing desire to
know more about how brain learns has paved a way for a
newer approach of teaching learning, called Brain Based
Learning (BBL), which seems promising to bring phenomenal
changes in education system. Jensen (2005, 2008) stated that
“Brain Based education is the purposeful engagement of
strategies that apply to how the brain works in the context of
education.” He defined brainbased learning as ‘comprehensive
approach to learning based on Neuroscience’. Brain based
learning is the inter relationship among Psychology, Pedagogy
and Neuroscience, in which discoveries from the brain
sciences are applied to educational policy and teaching
approaches. Caine and Caine (1997) advocated that if human
brain needs to be utilized to its optimum, it is essential to use
brain’s infinite capacity to make connections and understanding
the supporting conditions to maximise it. They suggested that
following three elements should be present for any complex
learning to occur:

1. The relaxed alertness which is an optimal state of mind,

consisting of low threat and high challenge.
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2. The orchestrated immersion of the learner in multiple,
complex and authentic experience.

3. The active processing of experience as the basis for
making meaning.

The strategies that are used to execute brainbased
learning are called Brain Based Instructional Strategies. Prigge
(2002) suggested that brain based teaching strategies like
smart thinking, drinking and eating, using music, laughter,
positive visuals, creating an interactive environment, providing
movement, being aware of internal and external attention,
engaging emotions appropriately and specific recall techniques
etc. can improve students’ achievement. Brain Based
Instructional Strategies are based on the idea that instructional
strategies are more effective if they occur in an environment
compatible with the fact that brain is designed to learn (Sousa,
2001).

2. Significance of the Study

Science is inseparable unit of various academic fields and
its impact can be felt in almost all walks of life. Teaching of
science has become an unavoidable part of general education.
It can justify its place in the curriculum by influencing young
pupils’ way of thinking, in their habits of action and in the
values they endure. Keeping in mind the importance of science
in the present world, teachers must ensure effective science
teaching in order to develop scientifically literate
society.National Achievement Survey of class X (2015)
revealed that 78% of students were performing below 50
percent in achievement in Science, which is an alarming figure.
Kumar and Singh (2017) in their research paper elaborated on
deteriorative state of science education in post-independence
India and emphasised the need of understanding Science as a
dynamic enterprise, applying scientific knowledge in real life

697|Page



Volume-04, Issue-06,June-2019

RESEARCH REVIEW International Journal of Multidisciplinary

examples, innovative pedagogical strategies and reforms in
science curriculum. Kapur (2018) described attitude of the
students, school resources, skills and abilities of the teachers,
classroom environment, social circle, psychological and health
related factors, motivation and encouragement of the students
and teaching learning methods as some of the factors
influencing academic performance of the students. Brain Based
Learning using Brain Based Instructional Strategies is
promising approach in bringing the innovation into the
classrooms to achieve the aims of teaching science and
improved academic achievement in Science.

3. Objectives

1. To compare the mean gain scores of Achievement in
Science of students taught through Brain Based
Instructional Strategies and Conventional Instructional
Strategies.

2. To compare the mean gain scores of Achievement in
Science of Male and Female students.

3. To compare the mean gain scores of Achievement in
Science of Male and Female students taught through
Brain Based Instructional Strategies and Conventional
Instructional Strategies.

4. Method

The present study was an experimental research. It
employed quasi-experimental method using non-equivalent
pre-test post-test control group design. Using lottery method,
aCBSE affiliated secondary school of Chandigarh was
randomly chosen for the study. The sample consisted of 64
students studying in two sections of Class IX. The two sections,
having 32 students in each, were randomly assigned to control
and experimental groups. After rapport building session, the
researcher administered self constructed Achievement in
Science Test on the both the sections as pre-test. These two
intact sections were matched formean and standard deviation
on pre-test scores of achievement in science to establish the
equivalence between the groups.

Table 1 Showing Comparison of Pre-test Scores on Achievement in Science

Variable Group Mean | N | SD SEM | df | t-value | p-value
Control 12.74 | 32 | 4.186 | .737

Achievement in Science 62 | 1.709 .092
Experimental | 10.89 | 32 | 4.492 | .794

From Table 1, it can be seen that the t-value is 1.709
which is not significant. It shows that the mean of pre
testscores of Achievement in Science of control and
experimental group students do not differ significantly. It may,
therefore, be said the students of control and experimental
group were found to be similar on pre-test scores
ofachievement in science and hence the equivalence between
the groups was established.

The control group was taught using Conventional
Instructional Strategies and the experimental group was taught
using Brain Based Instructional Strategies. The experiment
was conductedfor a period of one month, each class lasting for
duration of 40 minutes, with regular feedback from students as
an important part of instructional strategy.Lesson plans were
formulated for both control and experimental group from two

chapters of Science textbook, prescribed by NCERT. In order
to control the teacher bias, both the groups were taught by the
researcher.

After completion of experiment, the Achievement in
Science test was re-administeredon thestudents of control and
experimental groups. From these obtained scores gain scores
on achievement in science were calculated by taking the
difference of post test scores and pre test scores, analysis was
done using ANOVA and results were interpreted at 0.05 level
of significance.

5. Result

The results of analysis of obtained mean gain scores on
Achievement in Science using ANOVA are given in Table 2.2.

Table 2.1 Showing Descriptive Statistics of Mean Gain Scores of Achievement in Science

Group Gender Mean Std. Deviation N
Control Male 15.2603 10.91288 14
Female 20.5327 7.97741 18
Total 18.2260 9.58656 32
Experimental Male 35.9662 9.23941 17
Female 35.6710 6.09780 15
Total 35.8278 7.80225 32
Total Male 26.6152 14.38245 31
Female 27.4138 10.42447 33
Total 27.0269 12.40409 64
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Table 2.2 Showing Summary of Analysis of Variance on Mean Gain Scores of Achievement in Science

Source Sum of Squares |df Mean Square |F Sig. Partial Eta Squared
Group 5088.863 1 5088.863 67.604 .000 .530

Gender 98.119 1 98.119 1.303 .258 .021

Group * Gender 122.784 1 122.784 1.631 .206 .026

Error 4516.481 60 75.275

Corrected Total 9693.267 63

From Table 2, it can be seen that there is statistically
significant difference, F (1, 60) = 67.604, p < 0.01, an = .530,
between the mean gain scores of Achievement in Science of
students taught through Conventional Instructional Strategies
and Brain Based Instructional Strategies. The mean for gain
scores of control group i.e. the students taught through
Conventional Instructional Strategies was found to be 18.22
and mean for mean scores of experimental groups i.e. the

students taught through Brain Based Instructional Strategies
was found to be 35.82. The comparison of two means showed
the students taught through Brain Based Instructional
Strategies performed better on Achievement in Science than
the students taught through Conventional Instructional
Strategies. The difference in the mean of gain scores of
Achievement in Science of students of control and
experimental groupsis shown graphically figure 1.
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Figure 1 Showing Mean of Achievement in Science for Control and Experimental Group

The value of partial eta squared (npz) was found to be .530
indicating that 53% of total variance of Achievement in Science
is explained by the main effect of Instructional Strategies,
which is large effect size (Cohen, 1988).

From Table 2, it can be seen that there is statistically no
significant difference, F (1, 60) = 1.303, p = .258, 17,)2 =.021,
between the mean gain scores of Achievement in Science of

male and female students. The mean for gain scores of male
students was found to be 26.61 and mean for gain scores of
female students was found to be 27.41. The comparison of two
means showed the male and female students performed
similar on Achievement in Science. The difference in the mean
of gain scores of Achievement in Science of male and female
students is shown graphically figure 2.
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Figure 2 Showing Mean of Achievement in Science for Male and Female Students

The value of partial eta squared (npz) was found to be .021
indicating that only 2.1% of total variance of Achievement in
Science is explained by the gender, which is small effect size
(Cohen, 1988).

From Table 2, it can be seen that there is statistically no
significant interaction effect, F (1, 60) = 1.631, p = .203, np2 =

.026, of Instructional Strategies on mean gain scores of
Achievement in Science of male and female students. Figure 3
shows there is interaction between Instructional Strategies and
Gender that affects the mean gain scores of Achievement in
Science, as the lines are intersecting at a point but this
interaction is not statistically significant.
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Figure 3 Showing Interaction Effect of Instructional Strategies and Gender on Mean Scores of Achievement in Science

The value of partial eta squared (r]pz) was found to be .026
indicating that only 2.6% of total variance of Achievement in
Science is explained by interaction effect of Instructional
Strategies and Gender, which is small effect size (Cohen,
1988).

6. Discussion

The results of the study indicated that difference in mean
gain scores of Achievement in Science of experimental group
and control group was statistically significant showing students
taught using Brain-Based Instructional Strategies performed
better than the students taught using Conventional Instructional
Strategies. The results of the study are in congruence with
findings of Al-Balushi and Al-Balushi (2018), Ali, Ghazi,
Shahzad and Khan (2010), Altiti (2014), Bawaneh, Nurulazam,
Saleh and Kanesan (2012), Chavhan (2012),Dilek and Rahmi
(2007), Inci and Erten (2011), Iscen and Yucel (2013),
Ramakrishnan (2015), Saleh (2011), Shabatat and Al-
Tarawneh (2016), and Sharma (2013), Varghese and Pandaya
(2016), Vyas and Vashistha (2013)who conducted studies to
ascertain the effect of Brain Based Instructional Strategies on
achievement in Science. All the studies were experimental in
nature and were conducted on different classes in India and in
other countries. The classes varied from grade 5 to grade 12
and results of all the studies showed that brain based
instructional strategies had positive and statistically significant
effect on achievement in Science. The reason for it is that
when students are taught using Brain Based Instructional
Strategies, where learning takes place in the environment
supporting relaxed alertness, orchestrated immersion and
active processing, it makes learning more meaningful for the
students, resulting in better understanding and retention of the
concepts leading to higher academic achievement.
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The results of the present study related to effect of gender
were found to be in contradiction with the results of the study
conducted by Chavhan (2012) who reported significant
interaction effect of Brain Based Instructional Strategies and
gender on achievement of students.

7. Conclusion

The study was carried out to find out the effect of Brain
Based Instructional Strategies on Achievement in Science of
male and female secondary school students of Chandigarh.
Three main conclusions were drawn from the present study.
First, that the difference between mean gain scores of students
on Achievement in Science test, taught using Brain Based
Instructional Strategies was found to be statistically significant
than those taught through Conventional Instructional
Strategies.Second, that there was not statistically significant
difference in mean gain scores of achievement in Science
between male and female students and third, that there was no
effect of interaction between teaching strategy and gender on
the mean gain scores of achievement in Science.

8. Suggestions

The review of the literature reflected that very few studies
have been conducted in Indiaon Brain Based Learning.
More studies need to be conducted in Indian context to
study the effect of Brain Based Instructional Strategies on
academic achievement of the students. The study can be
replicated with the same subject in same region with
different sample of secondary school students to validate
the results of the present study. A similar study can be
taken up with different school subjects in same region or in
different region of country. The studies on Brain Based
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Instructional

Strategies have been carried out from

kindergarten till university classes, so on same lines the
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