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ABSTRAK: Motivasi pembelajaran merupakan salah satu faktor kunci dalam mencapai
keberhasilan pendidikan. Neurosains, yang mempelajari cara kerja otak, memberikan
pemahaman lebih dalam tentang mekanisme yang memengaruhi motivasi individu dalam
belajar. Pengetahuanini membuka peluang untuk merancang metode pembelajaranyanglebih
efektif dalam meningkatkan motivasi siswa. Penelitian ini bertujuan untuk mengeksplorasi
peran neurosains dalam meningkatkan motivasi pembelajaran melalui pendekatan berbasis
mekanisme otak dan faktor neurobiologis yang relevan. Penelitian ini menggunakan
pendekatan kajian literature. Data diperoleh dari berbagai jurnal ilmiah, artikel, dan buku yang
relevan dengan topik ini. Selanjutnya, dilakukan analisis secara kualitatif terkait studi terkini
yang mengkaji hubungan antara neurosains dan motivasi pembelajaran. Hasil penelitian
menunjukkan bahwa pemahaman tentang pengaruh dopamin, stres, dan neuroplasticity
dalam otak dapat membantu merancang lingkungan pembelajaran yang mendukung motivasi
siswa. Penerapan teknik seperti neuromodulasi dan gamifikasi terbukti dapat meningkatkan
keterlibatan siswa secara signifikan, yang berdampak langsung pada motivasi intrinsik dan
hasil belajar.

ABSTRACT: Learning motivation is a key factorin achieving educational success. Neuroscience,
which studies the workings of the brain, provides a deeper understanding of the mechanisms
thatinfluence individual motivation in learning. This knowledge opens opportunities to design
more effective learning methods to enhance student motivation. This study aims to explore the
role of neuroscience in improving learning motivation through a brain mechanism-based
approach and relevant neurobiological factors. Thisresearch uses a literature review approach.
Data were obtained from various scientific journals, articles, and books relevant to this topic. A
qualitative analysis was then conducted regarding recent studies examining the relationship
between neuroscience and learning motivation. The findings indicate that understanding the
impact of dopamine, stress, and neuroplasticity in the brain can help design learning
environments that support student motivation. The application of techniques such as
neuromodulation and gamification has proven to significantly increase student engagement,
directly impacting intrinsic motivation and learning outcomes.
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INTRODUCTION

Education is a crucial factor in shaping knowledgeable and
skilled individuals [1], [2]. One of the main components influencing
the success of the learning process is student motivation[3], [4]. High
motivation can encourage students to be more active and dedicated
in their learning activities, while low motivation often becomes a
major barrier to achieving optimal learning outcomes [5], [6].
Therefore, understanding the factors that influence motivation is
vitalinimproving the effectiveness of learning at various educational
levels [7].

One important aspect that determines the effectiveness of
education is student motivation to learn [8]. Motivation is an internal
drive that encourages individuals to achieve goals, including in the
context of learning [9]. Students with high motivation tend to be
more active and successful in the learning process, while those with
low motivation often struggle to achieve optimal results. Therefore,
adeeper understanding of the factors that affect motivation is key to
creating an effective learning environment [10], [11].

https://doi.org/10.56874/eduglobal.v6il.2227

With the advancement of science, particularly in the field of
neuroscience, we are beginning to understand more clearly how the
brain plays a role in the learning process and motivation [12], [13].
Neuroscience studies the structure and function of the nervous
system, including the brain, as well as how the brain responds to
various stimuli and experiences [14]. Research in this field shows that
neurobiological processes, such as neurotransmitter release, can
affect the level of motivation and student engagement in learning.
This opens up opportunities to design learning methods that are
more in line with how the brain works, with the goal of enhancing
student motivation [15], [16].

Neuroscience, as a branch of science studying the nervous
system and brain, has made significant contributions to our
understanding of how the brain functions in the context of learning
[17], [18]. Research in neuroscience shows that both intrinsic and
extrinsic motivation are strongly influenced by neurobiological
processes occurring in the brain. For example, brain mechanisms
related to dopamine, a neurotransmitter involved in the reward
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system, can affect the level of engagement and the desire of students
tolearn[19].

Moreover, an understanding of neuroplasticity—the brain's
ability to adapt and change through experience—also opens
opportunities to design more effective learning approaches [10].
Learning that stimulates the brain to form and strengthen neural
connections can enhance students' cognitive and emotional skills,
which in turn impacts their motivation. Thus, neuroscience not only
provides theoretical insights but also practical applications that can
be implemented in learning design [20], [21].

One important aspect of neuroscience that is directly
related to motivation is the brain’s reward system [17].
Neurotransmitters such as dopamine play aroleinregulating feelings
of satisfaction and reward that arise when someone achieves
something they desire [22]. Understanding how the brain responds to
rewards and challenges can be used to create more engaging and
motivating learning experiences [23]. Additionally, the concept of
neuroplasticity—the brain's ability to adapt and form new
connections—also becomes crucial in the context of learning, asit can
stimulate the brain to develop better [24].

With a deeper understanding of brain mechanisms and
neurobiological factors that influence motivation, we can develop
more effective learning approaches [25]. A neuroscience-based
approach allows educators to design methods that not only enhance
material understanding but also keep student motivation high [26].
Therefore, this research is important to further explore how the
application of neuroscience in learning can contribute to increasing
student motivation and achieving better learning outcomes.

The main objective of this research is to explore how the
application of neuroscience can enhance learning motivation. By
understanding the brain mechanisms related to motivation, as well as
the neurobiological factors influencing it, we can design more
targeted learning methods. This research is expected to provide
insights into ways that can be applied to create more enjoyable and
motivating learning experiences, based on proven neuroscience
principles.

METHOD

This research uses a literature review approach by
analyzing various relevant studies to explore the role of neuroscience
in enhancing learning motivation. The literature review is chosen as
the primary method because it allows the researcher to collect and
analyze findings from previous research related to brain
mechanisms, neurobiological factors, and their application in the
educational context. This process will provide a comprehensive
overview of how neuroscience can be used to design effective
learning strategies to improve student motivation.

The data sources used in this study include scientific
journals, articles, books, and other publications related to
neuroscience and learning motivation. The researcher selects data
sources based on relevance, research quality, and the impact of the
findings on understanding the relationship between neuroscience
and motivation in learning. These sources will then be analyzed
systematically to identify patterns, key findings, and practical
applications of neuroscience in enhancing learning motivation.

Data analysis is carried out using a qualitative approach,
focusing on a deep understanding of existing concepts, theories, and
research results. The researcher will organize the information
obtained to create a mapping of the relationship between brain
mechanisms, neurobiological factors, and student motivation. This
study will also discuss various methods that have been applied in
educational practices, such as the use of gamification,
neuromodulation techniques, and the creation of learning
environments that support student motivation based on
neuroscience principles.

RESULTS

Brain Mechanisms that Affect Learning Motivation

Motivationis aninternal drive that influences anindividual
to take certain actions, pursue goals, and achieve desired outcomes
[271. In the context of psychology, motivation is divided into two
main types: intrinsic motivation and extrinsic motivation [28].
Intrinsic motivation comes from within the individual, where a
person feels driven to do something for personal satisfaction or
interest in the activity itself. For example, someone who studies
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because they want to understand a particular topic better. On the
other hand, extrinsic motivation is influenced by external factors,
such as rewards, recognition, or acknowledgment gained from the
results of an activity. For instance, a student who studies to get good
grades or receive rewards from their parents [29].

Motivationplaysaveryimportantroleinvariousaspects of
life, including in the context of education. Motivated students tend
to be more focused, have a strong desire to learn, and can overcome
challenges that arise during the learning process. Conversely, a lack
of motivation can lead students to feel disengaged, lazy, or
indifferent about their learning progress. Therefore, understanding
and managing motivation is crucial to support students' academic
success and psychological well-being. Various factors, such as
personal goals, social support, and positive learning experiences,
can affect a person's motivation to achieve their goals [30].

Furthermore, motivation in learning is not only influenced
by external factors such as rewards or personal goals, but also by
several mechanisms that occur within the brain [31]. Neuroscience
has identified a number of brain processes that directly play arole in
motivating individuals to learn. Understanding these mechanisms is
crucial for designing effective learning strategies that can enhance
student motivation. Some brain mechanisms that influence learning
motivationinclude the reward system, the role of dopamine, and the
influence of emotions and attention [32].

One of the most well-known brain mechanisms related to
motivation is the reward system, which involves the
neurotransmitter dopamine [33]. Dopamineis a chemical compound
that plays a role in regulating motivation, pleasure, and reward.
When a person achieves a goal or receives positive feedback,
dopamine is released, causing feelings of satisfaction and providing
a drive to continue working toward that goal. In the context of
learning, if students feel that their efforts will be rewarded or result
in satisfying outcomes, they are more likely to continue trying and
actively participate. Therefore, understanding how dopamine
functionsin the learning process can help educators design activities
that trigger positive responses and rewards from students [34].

In addition to dopamine, neuroplasticity—the brain's
ability to change and adapt over time—also plays a significant role in
learning motivation. When a person engages in challenging
activities, the brain forms new connections between nerve cells,
which can enhance cogpnitive abilities and strengthen the motivation
to keep learning [15]. Understanding neuroplasticity leads to
learning approaches that encourage students to face challenges that
can stimulate the brain to develop. By providing tasks or activities
slightly outside of students' comfort zones but still within their
capabilities, their brains can continue to grow, and students feel
motivated to keep progressing [35].

The influence of emotions is also highly significant in
affecting learning motivation. The limbic brain, which is responsible
for regulating emotions, closely interacts with the cognitive system
in influencing how students respond to information and tasks
presented [23]. When students feel anxious, stressed, or afraid of
failure, the limbic system can hinder their ability to focus and learn
effectively. On the other hand, positive and stress-free learning
experiences can enhance students' emotional engagement, which in
turn increases their motivation to learn. Therefore, creating a
learning environment that supports students' emotional well-being
is vital to encouraging their motivation [36].

Attention is also a key factor that influences how
effectively information is processed and stored in the brain. The
brain tends to be more motivated to focus on and remember things
that are relevant and interesting [6]. In the context of learning,
techniques that can enhance students' attention, such as using
interactive technology or methods that stimulate curiosity, can
increase the likelihood of students feeling engaged and motivated.
Understanding how attention works in the brain helps educators
create more engaging and challenging learning experiences, leading
to increased intrinsic motivation among students [2].

Thus, the various brain mechanisms involved in learning
motivation are interconnected and influence each other. By
understanding how the brain responds to rewards, challenges,
emotions, and attention, educators can design learning methods
that not only enhance students' cognitive skills but also encourage
them to remain motivated in their learning.

Neurobiological Factors that Affect Motivation

Edu Global: Jurnal Pendidikan Islam;Vol. 6. No. 1 (2025)



Raja Ritonga, et.al

Motivation in learning is not only influenced by
psychological or environmental factors but also by various
neurobiological processes occurring in the brain [37]. Several
neurobiological factors that play an important role in motivation
include neurotransmitters, the nervous system, and hormones, all of
which interact to regulate a person's feelings, behavior, and
performance in learning [20]. One key factor influencing motivation
is the brain's reward system, which works through the release of
various neurotransmitters, including dopamine, serotonin, and
endorphins. Understanding the role of these neurotransmitters is
important because they help drive individuals to pursue goals or
activities they consider valuable [21].

Dopamine is a very important neurotransmitter in the
brain’s reward system and plays a major role in motivation. When a
person achieves a goal or receives positive feedback, dopamine is
released in response to feelings of satisfaction and reward [38]. This
process provides the drive to continue the activity that results in that
sense of fulfillment. In the context of learning, dopamine plays a
major role in enhancing intrinsic motivation, which is the motivation
that comes from within to learn for personal satisfaction or the
achievement of an intellectual goal. When students experience
success or praise for their efforts, their brains release dopamine,
which strengthens their desire to continue learning and achieve
more[7].

In addition to dopamine, serotonin also plays a role in
regulating motivation, particularly in relation to mood and feelings
of well-being [39]. Serotonin is often referred to as the "happiness"
neurotransmitter because it helps enhance positive feelings and
stabilize emotions. Balanced serotonin levels can help students feel
more motivated to engage in learning, as they are more likely to feel
better and more satisfied with themselves. When serotonin levels
drop, as in conditions of depression or stress, motivation can
decrease, and an individual may feel little drive to learn or achieve
their goals [40].

The influence of cortisol, a hormone released in response
to stress, also affects motivation [41]. While moderate stress can
enhance alertness and performance, excessively high cortisol levels
can impair cognitive abilities and reduce motivation [12]. Prolonged
stress can hinder the learning process, cause anxiety, and lower
focus. This highlights the importance of maintaining hormonal
balancein the body, especially in demanding learning environments.
Therefore, creating a learning environment that reduces stress and
provides emotional support can help students maintain this
hormonal balance and enhance their motivation [42].

Neuroplasticity, or the brain's ability to change and adapt,
is also an important factor influencing motivation [43]. When the
brain encounters new challenges or information that requires
cognitive processing, it forms new neural connections, which
increases its capacity for learning and growth[44]. This process can
strengthen motivation, as students who face challenges and
successfully overcome cognitive barriers feel more confident and
motivated to continue their efforts. Therefore, providing learning
experiences that are challenging yet within the student's capabilities
can stimulate neuroplasticity and increase their motivation to learn
more [45].

Thus, neurobiological factors that affect motivation, such
as neurotransmitters, hormones, and neuroplasticity, play a vital
role in the learning process. Understanding how the brain responds
to various stimuli and emotions can help educators create more
effective learning experiences and motivate students. By creating
environments that support the chemical balance of the brain and
encourage challenging learning experiences, we can enhance
students' motivation to reach their goals more optimally.

Application of Neuroscience Knowledge in Learning Design

The application of neuroscience knowledge in learning
design can provide a more effective approach to enhance student
motivation and overall learning outcomes [46]. One key concept that
should be applied in learning design is the understanding of
neuroplasticity, or the brain's ability to change and adapt [47]. By
utilizing the principles of neuroplasticity, educators can design
activities that are challenging yet achievable for students, thus
stimulating the brain to form new connections [48]. Tasks that
present the right level of challenge for students' abilities encourage
the brain to develop, which in turn can enhance motivation and
engagement in learning [49].
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Additionally, a gamification-based approach, or the
application of game elements in learning, can also be applied based
on neuroscience knowledge of the brain's reward system.
Gamification utilizes the same principles as the brain's reward
system, triggered by dopamine. By adding elements such as
competition, rewards, and instant feedback, students will feel more
motivated to engage in learning [50]. The use of points, badges, or
leveling up provides a boost for students to keep striving and feeling
appreciated for their efforts. This creates a more enjoyable learning
experience and triggers a sense of achievement, leading to increased
intrinsic motivation [51].

The application of interactive technology is also an
effective way to utilize neuroscience knowledge in learning design.
Research shows that technology that stimulates various senses and
provides instant feedback can increase student engagement in the
learning process. For example, the use of educational apps involving
visualization, audio, and interactivity not only captures students'
attention but also stimulates the brain to actively process and
understand the material more thoroughly. Proper use of technology
can speed up information processing and make it easier for students
to remember and apply the knowledge they have learned [52].

Stress management is also animportant aspect of learning
design based on neuroscience. Excessive stress can hinder the
learning process by raising cortisol levels, which interfere with the
brain's ability to store and process information. Therefore, creating
a supportive, calm, and stress-free learning environment will help
students learn better. Techniques such as mindfulness, relaxation,
and wise time management can be applied in learning to help
students stay focused and motivated without feeling overwhelmed
by excessive pressure [53].

Finally, the application of neuroscience knowledge in
learning design also involves strategies for providing effective
feedback. Constructive feedback, when delivered in a supportive
manner, can stimulate the release of dopamine in the brain, which
enhances feelings of reward and motivates students to continue
learning. Timely and specific feedback can also help students correct
their mistakes in a more directed way, boosting their confidence and
encouraging motivation to keep progressing. By utilizing an
understanding of how the brain responds to feedback, educators can
design more effective learning experiences and motivate students to
achieve their learning goals.

Overall, the application of neuroscience knowledge in
learning design has a significant impact on the effectiveness of
education. By utilizing core brain principles such as neuroplasticity,
the reward system, stress management, and the use of technology,
learning can be tailored to enhance student motivation and
engagement. Educators who understand how the brain works can
create learning experiences that are more enjoyable, challenging,
and beneficial for students' academic and personal development.

CONCLUSION

The application of neuroscience knowledge in learning
design significantly contributes to improving motivation and the
effectiveness of learning. By understanding the brain mechanisms
involved in the motivation process, such as the reward system and
neuroplasticity, educators can design activities that are more
engaging and align with how the brain functions. Techniques like
gamification, interactive technology, and stress management
strategies can enhance student engagement and satisfaction during
the learning process. Additionally, providing effective feedback
plays an important role in strengthening intrinsic motivation and
guiding students to continue developing. Neurobiological factors,
such as the release of dopamine, serotonin, and the influence of
cortisol, demonstrate the importance of maintaining the brain's
chemical balance to support optimal learning motivation. Therefore,
creating a learning environment that supports students' emotional
and mental well-being is crucial for boosting their motivation.
Strategies based on neuroscience not only enhance students’
cognitive abilities but also encourage them to engage more deeply in
the learning process.

Thus, an understanding of neuroscience can serve as a
strong foundation for designing more effective learning approaches
that align with students' brain needs. The application of
neuroscience-based approaches allows educators to create learning
experiences that are more enjoyable, motivating, and challenging,
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which in turn will encourage students to achieve better learning

outcomes.
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