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FOREWORD

Brain-based education enhances learning, teaching, and training
by leveraging psychology, neuroscience, and cognitive science insights to
understand human brain processes, attentlon memory, motivation, and knowledge
acquisition. The brain-based learning approach a new teachlng paradigm, was
developed through research. This approach focuses on the brain’s fundamental
function in learning, using current techniques such as MRI to investigate brain
structure. Educators around the world are applying these discoveries into their
teaching approaches, improving the learning experience. Researches show that
the brain-based learning approach can improve student achievement in various
teaching topics, such as a curriculum for higher education, assessment, and
teaching strategies. Therefore, educators should review theories, evaluate learning
methodologies, and select the most effective strategy for their classrooms.

Understanding brain function is crucial for effective teaching and
learning. Teachers have a significant influence on students’ minds, and
understanding their brain’s learning potential is essential. Advances in
neuroscience allow scientists to examine cognitive activities like language and
learning, identifying factors affecting them. However, the relationship between
neuroscience insights and educational practice is not always clear. Currently,
there is a lot of material available on neuroscience, but its application to
language teachers remains unclear.

This book provides some teaching strategies based on brain-based
approach as a new paradigm for English as foreign language teaching. It has 6
chapters involving (1) How the brain learns, (2) Teaching English for the thythm
of the brain, (3) brain-based learning, (4) brain-based teaching, (5) building
executive function in brain-based teaching and (6) brain- targeted teaching model
innovation brain- targeted teaching model innovation.

This book 1s primarily designed as a book reference which is constructed
based on my 6 research findings which has been published by some reputable
International Journals and national journals which all deal with brain-based
approach. This book is recommended to be read by the EFL lecturers and students
in higher education. It is expected that they implement brain-based approach as
their teaching and learning strategies.

Jombang, 02 March 2024

Dr. Rukminingsih, S.S., M.Pd.
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CHAPTERI
HOW THE BRAIN LEARNS

The human brain has approximately 100 billion
neurons and a large number of neuroglia that support and
protect the neurons. Each neuron can communicate with up
to 10,000 other neurons via as many as 1,000 trillion
synapses. In the nervous system, a synapse is a structure that
allows a neuron to send an electrical or chemical signal to
another neuron or the target effector cell. Such signals
accumulate as the membrane potential of the neurons, which
triggers and passes the signal pulse (i.e., action potential) to
other neurons when the membrane potential exceeds a
precisely determined threshold voltage.

How the brain learns is involved as the following
aspects (1) understanding of learning based on the structure
and function of the brain, (2) knowing and understanding
how the brain processes and remembers information learing
will occur if the brain i1s not prohibited from fulfilling its
normal process, so the teacher should ensure that her class is
comfortable and fun to make the learning process effective.

cerebral cortex

brain stem

Figure 1. The brain’s structure in leamning process ( Sausa, 2017).
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Figure 2. The connection among synapses in the brain works.
(Kweldju, 2019)

Our understanding of how the brain learns has
progressed beyond the traditional idea that synapses increase
through associative learning. Our brains are amazing
learning machines that constantly establish and strengthen
connections as we gain knowledge and skills. Beyond the
conventional notion that associative learning leads to an
increase in synapses, our understanding of how the brain
learns 1s expanding that learning actually involves more
intricate mechanisms (Allen, 2018), as the following:

1. Synaptic Changes: Previously, we assumed that
when two neurons fired together, their synapses
strengthened, leading to learning. This concept
was represented by the term "Synapses that fire
together wire together." However, this approach
does not account for all forms of learning.

2. Emotions and novelty: What we remember isn't
exclusively determmed by reward or
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punishment. Emotional responses, novelty,
context, and attentiveness all play important
roles. When synapses fire simultaneously, they
do not always wire together. Memory formation
1s influenced by our brain's emotional response
to an experience, its novelty, and our level of
attention at the time.

3. Beyond Synapses: Learning causes significant
changes across the brain, not only at individual
synapses. Coherent memories combine
emotions, sensory inputs, and stored
experiences. Millions of neurons in multiple
brain regions must connect to form a
meaningful memory.

4. Gray Matter and Beyond: Unlike the prevalent
"gray matter" image of the brain's outer surface,
deeper areas contribute to learnmmg. These
regions, behind the recognizable gray surface,
perform critical roles in establishing persistent
recordings of information and experiences for
later memory.

Learning in the brain is all about establishing
and strengthening connections between brain cells
known as neurons. With approximately 86 billion
neurons in the brain, it 1s estimated that we have over
150 trillion connections, or synapses. This huge
network of interconnections provides the brain with
enormous processing power. Knowledge 1s believed to
be stored in the brain as an interconnected network,
with stronger connections between comparable or
related objects and concepts. When a fact, memory, or
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piece of knowledge 1s retrieved or remembered, it will
spread activation and support in recalling other related
and similar memories or information. Our brain learns
by establishing and strengthening links between objects
in memory through connection and context.

Learning and memory have an inextricable
connection in the brain. We have only learned
something when 1t has been encoded in our memory for
future recall or usage as a skill. Neuroscience defines
learning as the acquisition or strengthening of
information i memory. In the brain, memory is not a
single entity. Different parts of the brain are involved in
different types of memory for information related to
skills, events, and knowledge from our lives. To
summarize, learning 1s a complicated interaction
between neuronal connections, emotions, and brain
areas. It's not only about synapses; it's about the
coordination of millions of neurons working together to
produce coherent memories. (DeBettencourt et al.,
2018 & Norris, 2017)

Learning and memory in the brain

We may broaden the definition of learning to
encompass the acquisition of knowledge or abilities (by
instruction, study, or experience), then the gained
knowledge or skills must be stored in the brain for
subsequent recall and use. This, of course, is the
function of memory. Thus, learning and memory are
inextricably intertwined in the brain. Memory is not
just one thing in the brain. Rather, memory is classified
into multiple types, each with its own set of operations
that rely on different parts of the brain. We observe this
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clearly in persons who have brain damage in certain
locations and suffer from various types of memory loss.
There are two kinds of memory. Short-term and
long-term memory. First, we distinguish between long-
term and short-term memory. Short-term or working
memory 1s based on the frontal lobes of the brain and 1s
used when we need to remember something quickly
while working on a task or problem. When we think
about learning, we primarily emphasize long-term
memory. It is memory for knowledge or skills that is
gained, stored, and recalled for later use and is divided
into numerous categories.
According to Sousa (2017), recent discoveries on the
brain have:
e Shown how emotions affect learning, memory,
and recall
Short-term memory consists of two types:
immediate memory and working memory.
Immediate memory i1s where we save information
until we determine what to do with it. Our
immediate memory functions either subconsciously
or consciously. Working memory 1s where we
construct, disassemble, and revise mformation for
later storage. Working memory helps us focus and
pay attention.
Long-Term Storage: The working memory
examines two questions: does this make sense? and
does this have meaning?, to decide what
information to store. Does this make sense? is the
first question, and it asks about understanding
information based on prior knowledge. Does this
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have meaning, the second inquiry, asks if the

knowledge 1s important to the student. It takes both

sense and meaning for information to be more
likely to be stored.

e Challenged the understanding that the brain can
multitask

The myth of multitasking - The brain cannot do
two cognitive activities at once. Although people
can quickly switch between tasks, they can only
concentrate on one at a time. Multitasking 1s more
accurately defmed as task switching. Moving
attention sequentially from A to B to C or back and
forth between A and B can lead to cognitive decline.
This occurs when knowledge from the present task
1s replaced by fresh information in working
memory.
Task Switching and Complex Text - Eight to
eighteen year olds spend an average of seven hours
per day using digital media. Students' ability to
understand complicated texts i1s hindered by their
tendency to switch between tasks. Constantly wired
students struggle to develop the required abilities
for interpreting complicated texts. The three skills
required for this activity are:

e Jllustrate a desire to explore both literal and
implied meanings in readings, as well as pause
and reflect on the story's progression.

e Show ability to think continuously and retain
sufficient information in working memory for
comprehension of text.
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e Show openness to deep thinking by deciding
whether to agree or disagree with the author's
premise and considering different perspectives.

Technology is a tool that helps improve, enrich, and
give material to students more effectively. Nonetheless,
because it 1s crucial for social development, elementary
and middle school students still require face-to-face
communication and interaction. These exchanges are
occurring less frequently due to technology, which 1s
lowering the need for certam abilities

Knowledge versus skills: Declarative and
procedural memory

Long-term memory 1s divided into two types:
declarative memory, which stores facts and knowledge
that we can consciously obtain and "declare," and
procedural memory, which stores unconscious or
automatic skills that we learn, such as how to ride a
bicycle or form readable characters when writing.

When learning to read, we do not focus about
how to figure out the patterns of letters on the page
(procedural memory), but rather about retrieving the
meanings of the words (declarative memory). Math
mvolves both procedural and declarative memory.
Number theory necessitates a concept of place value
and the relationship between operations when solving
equations (procedural memory), whereas number facts
are simple equations learned by heart, such as 3 x 4 =
12.
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Knowledge coded in the brain: Grandmother cells

Now that we have a fundamental understanding
of learning and memory, we may examine theories
regarding the coding and storage of knowledge in the
brain. The brain 1s composed of neurons, which are
brain cells with a great deal of interconnectivity
between them via connections called synapses. Through
synapses, a single neuron in the brain can be linked to
hundreds or thousands of other neurons. We estimate
that there are roughly 150 trillion connections, or
synapses, among the approximately 86 billion neurons
in the brain. The brain's enormous computing capacity
1s derived from this vast web of connections. Learning
and experience cause these synaptic connections
between neurons to constantly change.

Building and maintaining connections between
brain cells 1s the foundation of learning in the brain. So
how does the brain encode knowledge?. Theoretically,
these brain cells send a signal to the rest of your bramn
whenever you see or think about your grandmother—
whether she's there i person or in a picture, imagined
or recalled, or even just by name or another abstract
form. Thus, in your brain, these cells stand in for or
encode the idea of your grandma. You would lose all
recollection of your grandmother if we could locate and
remove every single grandmother cell from your brain.
This does not imply, however, that certain cells are
limited to acting as your grandmother's code.

The importance of connections: Learning by
association and context
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Our brain contains individual concepts coded in
unique neurons, linked through synapses, which
constantly change with learning and experience,
forming interconnected networks. Memory recall
occurs when a specific memory or idea is triggered by a
specific place, person, object, or event. This 1s due to
connections formed between the memory's cells and
other associated concepts, such as the smell of
lavender, which codes the memory.

The well-known phrase "neurons that fire
together wire together" defines Hebbian learning,
which occurs when neurons form and strengthen
connections between linked things. When two linked
neurons fire their signals at the same moment, the
connection between them strengthens, making it more
probable that activation of one will automatically result
i activation of the other. Associative leamning in
psychology involves the formation and strengthening of
connections between neurons that are encountered and
activated together. This process, similar to the natural
process of forming connections between common
items, leads to automatic or easier recall of the other,
representing most learning in the brain.

Implications for education and learning

Two immediate implications of this understanding of

learning and memory in the brain are:
1. Rote learning of disconnected data 1s tough since
it 1s not the typical way the brain learns. Rather,
the brain learns by creating and strengthening
connections between connected concepts, allowing
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for more effective learning in context and through
comnecting and association with relevant
knowledge. This 1s well demonstrated by the
advantages of adopting mmnemonics, which can
considerably aid learning by establishing
meaningful associations between items. The phrase
"never believe a lie" 1s an example of a mnemonic
to remember the correct order of the 1" and 'e' in the
word 'believe.'

2. Activities that foster recall or re-evaluation of
knowledge are extremely advantageous to learning
because they reinforce and improve the links
between related items that are recalled together.
Exams and assessments should be designed to aid
in the recall of connected concepts, reinforcing
brain connections between these objects and
consolidating learning. In this sense, a well
planned exam can be a vital part of the learning
process. How much should we help remember
during an exam, and how much should we push it
by not providing clues?

Knowledge 1s encoded in the brain by unique
patterns of activity across different neurons, which are
linked to other associated concepts or memories. This
concept applies to education. Learning strengthens
connections between concepts as they are encountered
or recalled.

Education should be able to provide learners
with brain experiences. The neuroscience approach is
the umbrella of brain experiences. There are some
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developing countries, such as America, German, Japan,
and the Umited Kingdom which have implemented
neuroscience as one of the curricula approaches from
elementary to higher education levels ( Hardiman,
2012; Parr, 2016; and Seegers 2020).

However, in Indonesia, neuroscience has been
recommended leaming approach for elementary
education and middle education as in Permendikbud
2018 to welcome innovative curriculum for the 21st
century. Based on the curriculum of higher education
from KKNI based on UU no 12, 2012, SN —Dikt1 based
on higher educational national standard (SNPT) 2015,
and MBKM curriculum based on Permendikbud no 3
2020 of higher education national standard,
unfortunately, there has not been recommended the
implementation of neuroscience for higher education in
Indonesia. While Trolian (2018) stated that the
neuroscience of learning and development can enhance
creativity, compassion, critical thinking, and peace in
higher education.

15 | Brain-Based Approach for English as a Foreign Language Teaching
in Higher Education



CHAPTER 2
TEACHING ENGLISH TO THE RHYTHM OF THE
BRAIN

Efficient language teaching and learning is becoming
increasingly crucial, particularly in English. Education
systems should be equipped to provide students with the
tools and skills they need to succeed in this world. However,
they still have space for improvement in order to attain that
goal. This essay aims to better the teaching-learning process
of English by considering neuroscience discoveries. It 1s a
bibliographic review that presents neuroscience-based
research to aid teachers boost foreign language learning.
Advances in neurotechnology have enabled neuroscientists
to directly watch the working of the human brain. In this
context, there 1s the interdisciplinary field of neuroeducation.
It specializes in supporting teaching by giving relevant brain
evidence.

The education system and educational institutions
must achieve their goal of effectively teaching English. They
must be able to prepare their students to meet the challenges
of a globalized environment. Especially in the case of high
school kids who are about to reach adulthood and leave
school to pursue further education and/or employment.
Adolescents' brains are still evolving, and they may struggle
to regulate their emotions and behaviors. The teaching-
learning process must meet their needs by assisting,
motivating, and encouraging them to acquire English.

A poor learning experience can influence both current
and future learning processes. It may cause students to avoid
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exposing themselves to a similar situation. That 1s, in this
case, to avoid learning English or another foreign language.
The students then grow into young adults who are frustrated
and have mental blockages about learning languages.
However, if the experience 1s favorable, it can lead to
successful and gratifying language learning activities.

The human being has a tendency to learn. We are
endowed with a complicated, fascinating, and powerful
organ: the brain. It permits us to learn throughout our lives. It
provides the ability to succeed in completing complex tasks
such as learning a second language. However, its potential is
realized when its functioning and rhythm are considered. in a
developing countries, such as in USA, UK, Japan, Spain,
German etc , the language teachers may need to teach
English while understanding how the brain learns.

As aconsequence, understanding brain function
becomes increasingly important. Understanding how the
brain learns allows you to know what to avoid and what to
stimulate 1 order to create a successful teaching-learning
process. Teachers have a huge influence on their students'
minds. They are at the vanguard of the teaching system,
directly influencing and developing students' minds.
Language teachers must be aware of this influence and
understand the tools they might employ to maximize the
brain's potential. Understanding how the brain learns leads to
neuroscience. Advances in neurotechnology have enabled
scientists to investigate the brain and its function. More
specifically, they can now examine how cognitive activities
like language and learning occur in the brain. They can
identify what 1s affecting them. These comments can
considerably enlighten teachers about what to consider to
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facilitate students' learning. However, the relationship
between neuroscience insights and educational practice 1s not
always evident or easy to make. Recently, the developing
discipline of neuroscience has received a lot of attention.
There 1s a great deal of material available on the subject.
Currently, 1t may not be clear what language teachers can
take from the large subject of neuroscience.

The purpose is not to eliminate traditional teaching,
but to improve it. Neuroscience findings may give light on
best practices while also highlighting areas for improvement.
Teachers who understand essential facts about the brain will
not only be able to teach languages more effectively.
However, they also respect the individual by respecting how
their brain functions. Teachers would educate according to
the rhythm of the brain. They would contribute to the
development of young adults. The latter would be prepared
to face the realities of the world, equipped with proper tools
to continue learning and blossoming in areas of their lives
other than their language learning journey.

Based on how the brain learns, it will determine
which aspects should be stimulated to optimize students'
learning outcomes. Then, it will emphasize key things to
consider m the adolescent bram. Furthermore, 1t will
examine second language acquisition from a neurology
perspective. Highlighting the key brain regions involved in
language processing. Next, the memory mechanisms
underlying second language acquisition will be investigated.
In light of this conclusion, 1t will include neural-based
language teaching methodologies, as well as a guide
demonstrating how teachers can combine neuroscience
findings into a standard English lesson.
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NEUROSCIENCE AT THE SERVICE OF EDUCATION

The latest developments in neurotechnology have
allowed researchers to observe brain function. With these
developments, neuroscientists were able to understand more
about how the brain learns. "Educational neuroscience," also
known as "Neuroeduc-tion" or "Mind, Brain, and Education
science"3.4, 1s a growing subject that investigates how
neuroscience discoveries might impact education5. It tries to
apply neurological research to educational practices.
Neuroscience research has demonstrated that the brain is full
of possibilities. However, when it interacts with its
surroundings, its natural biological identity transforms into a
distinct brain. Educational neuroscience tries to mvestigate
whether learning environments allow the brain to be in its
most efficient state for a beneficial learning process.

Neuroscience research has proven that the brain is
full of possibilities. However, when it interacts with its
surroundings, its natural biological identity transforms into a
distinct brain7. Educational neuroscience tries to mvestigate
whether learning environments allow the brain to be in its
most efficient state for a beneficial learning process. As a
result, 1t would achieve its goal of improving learning
outcomes by providing tools and approaches those teachers
and student can utilize to enhance the learning process. It
investigates not just how to improve cognitive skills, but also
how other elements influence learning. They include port,
sleep, stress, and diet
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Figure 3. Interpretation of Tokuhama-Espinosa’s transdisciplinary
field redrawn by Bramwell (Kweldju, 2019) Neuroeducation
(Mind, Brain and Education)

As showed i1n Figure 3, neuroeducation is an
interdisciplinary approach that combines neuroscience,
education/pedagogy, and psychology. It draws on
neurological, cognitive, and behavioral factors.

Psychology has long enhanced education. What more
can neuroscience offer the field of education, as questioned
by Thomas et al. He explained that neuroscience investigates
the "brain mechanisms underlying behavior," whereas
psychology concentrates on behavior. Neuroscience enables
deeper exploration of the mind through observation of the
nerve system and the brain. It has a direct mmpact on
education. Learning more about the brain and how it
functions best can lead to better learning outcomes. It offers
a comprehensive perspective on learning and the brain. It 1s
capable of researching every external and internal aspect that
affects it.

Learning involves also some neuroscience processes,
such as some memory processes or the evaluation of new
situations and information by the limbic system, which can
be influenced indirectly through an appropriate setting in the
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classroom. How to influence learning and memory is the
main research question of neurodidactis (Thomas, 2018 &
Rueda, 2020). Moreover, learning and memory are
mterwoven involving many conscious and unconscious
learning processes. We can say the more we know about how
the brain and memory work, the better we can enhance the
techniques of the teaching and leaming process.
Unfortunately, the teachers often neglect the key to effective
learning and a good long-term memory which are very
essential in the process of learning. It means that the teacher
has to give some attention to the opening mind, style of
learning, concentrating, and focusing on the learning process.
One of the strengths of the brain-targeted teaching model
method has long-term memory in students' recall.

The National Scientific Council on the Developing
Child 1dentifies two types of motivations: approach
motivation, which 1s linked to reward expectation, and avoid
motivation, which leads to withdrawal due to fear and
disgust. Language teachers should intentionally promote
students' motivation by creating positive learning
experiences, providing constructive feedback, outlining
relevant objectives, and helping them find intrinsic
motivation.

In this book, 1t shows how the brain-based
approached based on Neuroscience can support teaching
English to the rhythm of the brain. The following highlights
more specific strategies to improve the language per se.

e Speaking

Adults typically have trouble pronouncing words

correctly. Their native tongue and second language

being apart in Broca's area could be the cause of this.
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Consequently, emphasis should be placed on
speaking exercises like dialogues

¢ Pronunciation and Grammar
Because of the brain's flexibility, productive skills are
linked to perceptive abilities. This means that
pronunciation 1s tied to grammar. Grammar improves
as well as pronunciation. This means that when
studying grammar, emphasis must also be placed on
pronunciation.

e Listening
Using technology can assist adult enhance their
listening abilities. Furthermore, it promotes drive and
involvement. Students frequently prefer receiving
feedback from a machine rather than from a teacher.
Listening skills can be developed by blending
listening and vocalization.

e Vocabulary
Vocabulary is essential for developing all parts of the
language (reading, writing, listening, and speaking).
The brain creates networks that contain a set of
linked words. Words from the same network can be
activated quickly, whereas words from separate
networks take longer. Teaching and acquiring
vocabulary by connecting words across categories
using mind maps, webs, and clusters can assist the
brain in expanding its vocabulary33.Students may
also correlate words with wvisuals or mental
visualisations. Similarly, teaching idioms and lexical
phrases, which refer to larger chunks of words, is
vital. They are also stored across a network.
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Furthermore, using expressions activates the basal
ganglia, which are involved 1n learning.

e Reading
To read, the brain has to associate a sound with a
letter. This 1s not a natural process. The brain needs
to be tramed how to do this. Second language
learners frequently encounter the problem of being
unable to recognise a word. This could be a
phonological challenge. Teachers can help their kids
by teaching phonological features and word
identification. Students can practice reading and
pronouncing words by filming themselves and
receiving feedback. Teachers and computer apps can
provide feedback.

e Syntax and Writing
Language learners should also understand how the
syntax differs from their native language. They must
comprehend how a sentence 1s constructed in
English. In Indomnesia language, for example,
descriptive adjectives are frequently put after the
nouns they describe, but in English, they are typically
placed before. For example, "Gadis cantik” in
Indonesia is Gadis as noun and Cantik as adjective,
while in English, “a beautiful gir]” 1s Beautiful as
adjective and Girl as noun. Sometimes transfer
occurs, which 1s when a person uses their original
language to comprehend the grammar of the target
language. Identifying both  similarities and
differences helps students understand syntax.
Teachers may lead children to practice sentence
formulation through mapping, graphs, and charts.
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Many scientists, educators, and linguists throughout
the world continue to study the contribution of neuroscience
to education, especially second language teaching. A
neuroscience boom has occurred, particularly within the
previous decade. Researchers have attempted to use
neuroscience results to both schooling and foreign language
mstruction. For example, Kwedju wrote a paper investigating
the application of educational neuroscience to the teaching of
foreign languages.
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CHAPTER 3
BRAIN-BASED LEARNING

Brain-Based Learming (BBL) 1s an educational
theoretical framework based on principles derived from
important findings about the structure and function of the
brain from biology, psychology, and neuroscientific research,
and 1t serves as a holistic context for designing a
comprehensive instructional approach. It 1s widely
acknowledged that the teaching process m a school
classroom 1s one of the most important and essential
environments in which the brain interacts, through sensory,
cognitive, emotional, and social experiences that promote
people' learning. A complex and ever-changing school and
social environment necessitates the development and
optimization of educational methods and programs in order
to meet the learning needs of all students.

Neuroscience 1s the original source of brain-based
learning. The most mmnovative and modem approaches for
studying brain anatomy, such as MRIs, have helped
neuroscientists in their investigation of "how the brain
learns." Certain stereotypes about the "left" and "right"
brains—that 1s, that the left brain is rational and the right
brain 1s creative—are no longer true, even if each side of the
brain functions differently. According to Caine and Caine
(1995), brain-based learning and teaching employs a holistic
approach, highlighting the significance of the brain's learning
process for the generation of meaningful learning.

When the brain creates memories or learns a new
task, 1t encodes the information by tailoring neural
connections. Neuroscientists at MIT have uncovered a novel
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process that helps to strengthen these connections, known as
synapse. Leaming more about how synapses modify their
connections could help us better understand.

Figure 4. Neurons allow humans to learn with unlimited potential.
Listening to the brain is a good starting point in optimizing
learning (Sausa, 2017).

Neuroscientific research findings are crucial m school
instruction, and the Organization for Economic Co-operation
and Development launched a project to promote cooperation
between education and brain research. This book aims to
bridge the gap between neuroscience and education by
applying contemporary knowledge about brain anatomy and
learning processes to improve instructional practices. The
achievement of a functional combination of neuroscience,
psychology, and education has been characterized by
relatively diverse approaches, which are mentioned with
various terminologies, such as brain-based learning,
educational neuroscience, neuroeducation, and mind-brain
and education (Cane & Caine, 1996; Jansen, 2008; Sausa,
2017).
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Many educators have highlighted the challenge of
effectively translating neuroscience discoveries into
classroom practice, emphasizing the necessity for additional
research and testing in a real-world classroom situation. To
address this challenge, they synthesized an enormous number
of neuroscientific findings, focusing on a core set of
neuroscience concepts that could enrich and support teachers'
understanding of the learning process, allowing them to
make pedagogical choices based on this understanding when
designing courses (Tan & Amiel. 2019; Schwartz et al.,
2019).

Brain-Based Leamning (BBL) is an educational
theoretical framework based on principles that derives from
mmportant findings about the structure and function of the
brain through biology, psychology, and neuroscientific
research, and it provides as a holistic context for the design
of a comprehensive instructional approach (Caine & Caine,
1994; Jensen, 2008). It suggests the most effective use of
diverse learning activities and instructional strategies to
maximize the capitalization of students' innate cognitive
capacities by strengthening natural brain function
mechanisms. Furthermore, BBL ensures an enhanced
learning environment that enables the brain to learn in a
natural way, while also allowing each student to participate
in the learning process in her/his own unique way. Citations:
(Caine & Caine, 1994; Jensen, 2008; Sousa, 2017).

Brain-based leaming is a learning paradigm that
draws on research into how the brain learns to develop new
guiding principles for learning, teaching, training, and
education. It examines student learning and learning
outcomes from the perspective of the human brain. Here are
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several important aspects Brain-based learning optiumizes
learning holistically, focusing on neuroplasticity and
remapping of brain connections. Factors like exercise, diet,
stress, and emotional state influence this ability, aiming for
efficient, speedy learning. This approach does not always
mvolve intelligence testing, aptitude testing, or other
standardized testsl. It can be regarded as highly flexible
because it includes anything beneficial or evidence-based.

The Brain-based learning framework was originally founded

on 12 principles that Caine and Caine (1994) and Sausa

(2017) have formulated:

Brain 1s a parallel processor,

Learning engages the entire physiology,

The search for meaning is innate,

The search for meaning occurs through

patterning,

Emotions are critical to patterning,

Every brain simultaneously perceives and

creates parts and wholes,

7. Learning mvolves both focused attention and
peripheral attention,

ol ol

o W

8. Learning always involves conscious and
UNCONSCIOUS Processes,

9. We have at least two types of memory systems:
spatial and rote learning,

10. The brain understands and remembers best when
facts and skills are embedded in the natural
spatial memory,

11. Learning 1s enhanced by challenge and imnhibited
by threat,

12. Every brain 1s unique.
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The prior concepts support three pedagogically
significant teaching factors, which are utilized as a guide for
selecting and developing learning environments: 1) Relaxed
alertness: achieving an optimal state of mind/brain by
creating a tranquil learning environment with low
feelings/sense of threat and high challenge. 1) Orchestrated
immersion: an enriched learning environment that exposes
students to a wvariety of instructional strategies, learning
tasks, and modalities of accessing knowledge in general,
allowing for participation and elaboration. 111) Active
processing: the process of mternalizing, making sense of, and
consolidating learning experiences and information through
reflection and creatively combining techniques (Caine &
Caine, 1994).

Brain-Based learning

o Definition: Brain-based learning is a paradigm of
learning that considers student learning and
outcomes from the perspective of the human brain.

e Approach: It involves designing specific learning
strategies based on how human attention, memory,
motivation, and conceptual knowledge acquisition
work.

¢ Guiding Principles: Brain-based learning aims to
create a new set of guiding principles for learning,
teaching, training, and education by leveraging
research from psychology, mneuroscience, and
cognitive science.
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e Focus Areas: Aftention, memory, motivation, and
conceptual understanding become central aspects of
teaching and learning.

o Example: The construal level theory highlights that
understanding an overview without getting lost in
minute details can engage a larger network of
concepts and promote creativity.

o Testing: Brain-based learning doesn’t necessarily
rely on standardized tests but considers individual
cognitive abilities and needs.

The Biology of Learning, as defined by Jensen
(2000), refers to learning based on the brain's natural
learning  process. This approach, involving various
disciplines, 1s biologically driven and subject to ongoing
research. While not a universal solution, it can be used to
develop effective teaching strategies based on current
research. Jensen (2008) highlights the importance of teachers
being aware of major factors when handling the class,
highlighting the need for a keen interest in these areas.

a) Movement and Learning
There are strong connections between physical
education, movement, breaks, break time, energizing
activities, and increased cognition. Research shows
that movement can (1) enhance learning, memory,

and recall, (2) Improve memory and retrieval, (3)

Increase student motivation and morale. Exercise

may stimulate brain chemicals like norepinephrine

and dopamine, which are known to energize and

elevate mood (Sausa, 2017).
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b) Emotion States
Emotions, mind, and learning are inextricably

intertwined. Emotions organize and shape our reality.
A student experiences multiple emotional states as
the following:

e Feelings of fear

* Joy

e disappointment,

e anticipation, and curiosity.

These emotions are a necessary and vital component of
every student. Teachers should evaluate these feelings
before entering the classroom.

c) Physical Environment

Numerous educational institutions are now
developing classrooms using government subsidies.
However, some institutions struggle to provide a
positive educational climate. According to research,
our physical environment might alter our brain.
Educators should examine at least certain aspects in
the physical environment that have the greatest
impact on academic progress, such as sitting,
temperature, lighting, noise, and architectural design.

d) Motivation and Engagement
Many educators understand the importance of
encouraging students. First, we must identify the
cause of low motivation. The primary factors for
feeling discourage are:
e Lack of meaningful relationships
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e Learned helplessness

¢ Awareness of disrespect
e Perception of threats

e Brain abnormalities

e Drug use

e) Critical Thinking Skills

Lower-order brain systems, such as sensory
motor, auditory and language, attention and executive
processes, social and emotional, memory, behavioral,
and reward systems, provide the foundation of all
cognition. We do not mherit a completely developed
system from birth; instead, we develop 1t via
experience and our surroundings. The distinctive
brain, the problem-solving brain, the growing brain,
the adaptable brain, and the emotional brain are some
of the main brain-based elements that support critical
thinking in our intelligent brain. All children, whether
classified as '"gifted" or ‘'struggling," require
instruction in critical thinking techniques.

f) Memory and Recall
Memory and recall are essential components
of learning. A teacher can only evaluate a student's
learning based on what they can recall or remember
from memory.

Brain-Based Education

Brain-based education 1s a leaming technique that
incorporates neuroscience into teaching methods, lesson
plans, and educational activities. It is predicated on the
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notion that the brain can adapt, remap, and restructure itself
while acquiring new information. It explores how students
learn differently based on theiwr cognitive, social, and
emotional development. It also employs specialized tactics
for improving attention, memory, motivation, and conceptual
knowledge acquisition.

Brain- based learning has some meaningful principles
which represents how our brain works and learns in
education setting. Brain -based learning 1s considered as a
novel approach to teaching based on scientific findings. It
entails a teaching technique that minimizes lectures and
promotes activity breaks, team learning, and peer teaching.
Brain-based learning 1s based on neuroplasticity, which 1s the
remapping of the brain's connections when new concepts are
learned.

The latest teaching and learning strategies which employ
brain-based learning include an eclectic teaching technique
as the following:

a. Mastery learning

b. Experiential learning
c. Learning styles
d. Multiples intelligence
e. Cooperative learning
f. KWL
g. Problem-based learning
Table 1. Learning activities based on brain-based
learning
Time Zone Phase Learning Activities
Prime time 1 | 1. Introduction- e use of discreet
period of Activation perfume in the
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optimum class

attention e brief
experiment
conduction

e cartoon, picture,
animation
projection

e learning objects
introduction

2. Preparation e brainstorming

e short essay
writing

e graphic
organizer
completion

e (uestionnaires

3. Exposure— e audiovisual
Immersion material
Meaning creation simulations

discussion

models
analogies
working sheets

Down time 4. Process- kinesthetic
period of Application of approach and
reduced instructional experience
attention activities ¢ information
classification
e pattemn
recognition
e concept map
construction
e Similarities and
dissimilarities
1dentification
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5. Incubation— e kinesthetic
Memory encoding. approach and
experience

¢ information
classification

e pattemn
recognition

e concept map
construction

e Similarities and
dissimilarities
1dentification

Prime time 2 | 6. Corroboration— e problem
period of Self-confidence solving

good check e knowledge
attention transfer to
daily
situations and
phenomena

7. Integration- e  quiz games
Digestion e  assessment
tests
e reflection on
worksheets
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CHAPTER 4
BRAIN-BASED TEACHING

Brain-based teaching uses practical strategies based
on neuroscience and behavioral principles, promoting
activities like exercise breaks, team learning, and peer
teaching. It emphasizes neuroplasticity, the brain's ability to
rewire connections during learning new concepts. In
summary, brain-based learning focuses on the overall
learning process, while brain-based teaching emphasizes
practical strategies informed by neuroscience. Both
approaches aim to enhance education by aligning it with our
understanding of the brain’s functioning.

In the Covid 19 pandemic, teachers and students must
integrate virtual education through online learmning. The
digital world presents new challenges for teaching and
learning, but also encourages innovative approaches. This
study explored the difference effect of applying online
instruction combined with brain-based teaching. During the
Covid-19 epidemic, all higher education students are
studying online. Educators must explore ways to maximize
learning. Students' brains learn through online learning.
Integrating ICT technologies facilitates brain-based teaching
and learning. Making learning meaningful.

The brain-based education approach focuses on
promoting learnmg. Brain-based teaching promotes
motivation and positive learning (Rukminingsih et al., 2022).
This study wused brain-based strategies with online
mstruction, mcluding engaging students, increasing multi-
modal sensory learning, using online brain breaks,
synchronous and asynchronous learning, starting with what
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learners already know, and using stories and metaphors to
connect their brains. It's difficult to teach English to speakers
of other languages. Educators of English as a foreign
language need to constantly adjust to the ways in which the
minds of students function. Reading is one of the linguistic
skills. Teachers may put i more effort in EFL reading
classrooms to determine which teaching strategies may
motivate students to read. Teaching techniques can also
increase students' mvolvement in the learning process.
Reading 1s now a crucial component of the EFL teaching and
learning process.

They found reading English materials to be tedious
and challenging. It deters students' motivation to study
English, particularly when i1t comes to reading.Tahir (2012)
argues that a significant number of students struggle with
vocabulary, making it difficult for them to comprehend
English texts. In actuality, reading classes may cause
students to become bored. Furthermore, some teachers might
simply tell the students to read the text without checking to
figure out if the students comprehend what the teachers are
teaching.

To meet educators' expectations for effective teaching
and learning, it's important to understand how students'
brains function. According to Jensen (1998), the human brain
possesses the biggest area of cortex without a recognized
purpose. Educators should consider how the brain learns
other languages. Conboy (2013) suggests that studying the
impact of second language leaming on brain function 1s
crucial for motivating foreign language learners and
informing educational strategies. According to Weber et al.
(2015), learning a new language is challenging. It requires
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the ability to memorize new words, as well as knowledge of
grammar and linguistics. Understanding how the brain
processes and stores imformation can assist educators in
developing effective teaching strategies (Srikoon et al.,
2017). A brain-based approach can enhance students'
motivation, attitudes, and academic performance. The
majority of research focuses on measuring motivation,
attitudes towards learning, and academic accomplishment
through quantitative methods.

While some scholars have undertaken studies on
brain-based teaching, few have explored its integration with
online instruction. Researchers often focus on implementing
brain-based teaching and learning in classrooms, but this 1s
not always applicable to virtual classes (Srikoon et al., 2017;
Srikoon et al., 2017; Rukminingsih, 2018, 2021). This
project aims to overcome gaps in prior research by merging
brain-based teaching with internet learning. Online training
varies in quality based on student motivation, which should
be considered while implementing technology.

Brain-based teaching, which is part of the wider concept of
brain-based learning, involves a three-phase process as the
following:

1. Orchestrated Immersion: This phase focuses on
establishing immersive learning environments for
learners.

2. Relaxed Alertness: This phase tries to reduce fear in
learners while providing a challenging environment.

3. Active Processing: During this phase, learners
consolidate and internalize information through
active  processing. This includes extending,
implementing, and finding. significance In new

mmformation.
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These phases contribute to the creation of an
atmosphere in which students can learn and develop
their talents. The ultimate goal 1s to improve learning
in a stimulating environment to explore and activate
numerous sensory systems and further develop brain
connections.

Table 2. Teaching English as a Foreign Language (EFL)
writing using brain-based teaching can be an effective
approach. Here are some scenarios that illustrate this

method:

Scenario

Dimension of
Brain-Based
Teaching

Activity and Description

Scenario 1

Orchestrated
Immersion

o Activity: Storytelling
¢ Description: The

teacher shows students
a photo or a set of
pictures and asks them
to develop a narrative
based on them. This
practice engages
students in the
language and
encourages them to
apply their
1magination.

Scenario 2

Relaxed
Alertness

Activity: Peer Review
Description: Students
give and get comments
on each other's written
work. Students can
learn from their peers
in a supportive and
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challenging context
created by this
activity.

Scenario 3 | Active e Activity: Revision and

Processing Reflection

¢ Description: After
getting feedback,
students edit their
work and reflect on
what they have
learned, which helps
them comprehend and
improve what they
have learned.

Scenario 4 | Online e Activity: Online
Instruction Guided Writing
Integrated with e Description: In an
Brain-Based online setting, teachers
Teaching offer prompts or

guides to students,
which can boost their
motivation in writing.

These scenarios intend to create a stimulating learning
environment that improves neural connections, therefore
increasing EFL writing skills.

In addition, teaching scenario of brain-based teaching (BBT)
involves creating an environment and designing activities
that align with how the brain naturally learns. Here’s a
typical scenario:
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1. Start with a Hook: Begin the lesson with an
engaging activity or question that piques students’
curiosity and prepares their brain for learning.

2. Active Learning: Incorporate activities that require
students to move, discuss, and interact. This could be
group work, experiments, or physical activities
related to the lesson.

3. Use of Visuals: Use images, videos, and other visual
aids to present information. The brain processes
visual information more effectively than plain text.

4. Real-world Connections: Connect the lesson to real-
world scenarios. This makes the learning meaningful
and allows students to apply their knowledge in
practical situations.

5. Reflection: At the end of the lesson, allow time for
students to reflect on what they've learned. This
could be through a group discussion, a writing
activity, or a self-assessment.

6. Feedback: Provide timely and constructive feedback.
This helps students understand their progress and
areas of improvement.

The goal of BBT is not just to impart knowledge, but to
create an optimal environment for brain-compatible learning.
This involves understanding the brain’s rules for meaningful
learning and applying them in the classroom.
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