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Abstract:

The paper is about the impact of mindfulness-based
tea brewing rituals on attention and learning through
the physiological events that take place in the brain,
particularly in the prefrontal cortex. It discusses what
the studies have to say about the functions, brain waves,
prediction errors, and the effects of the compounds in tea
on the brain. Some studies have shown that attention, in a
certain way, can improve the functioning of the prefrontal
cortex of the brain, quiet the noise in the brain, and increase
cognitive control. Moreover, the compounds in tea, such as
L-theanine, can also have an impact on the brain, making
the individual calm yet alert, which is important for
maintaining attention. Therefore, the physiological events
that take place in the body due to tea can help maintain the

brain in an optimal state for learning.
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1. Introduction

In recent years, mindfulness practices have received
more attention in the field of neuroscience due to the
discovery that mindfulness practices can affect atten-
tion, emotional control, and learning. In this paper,
mindfulness practices refer to practices that help an
individual learn to focus their attention and become
aware of the events occurring in the present. Mind-
fulness practices have the power to change the way
an individual thinks and the way the brain works.
Mindfulness is defined as the practice of paying
attention to the present moment in an open-minded
way [1]. Research indicates that people who practice
mindfulness have better attention control, less reac-
tion to stress, and better cognitive regulation rather
than being more relaxed [2,3].

Even though mindfulness is commonly studied
through the practice of meditation, it can also occur
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in daily activities that involve the practice of atten-
tion, deliberate actions, and the practice of mindful-
ness. An example of mindfulness practice in daily
activities is the traditional Chinese practice of tea
making. Tea making involves deliberate actions such
as measuring tea, regulating the temperature of the
water, regulating the brewing time, and paying atten-
tion to the sensory experiences of the tea, including
the smell, taste, and appearance. These deliberate
actions involve the practice of mindfulness, which
requires attention, goal-oriented actions, and the
constant monitoring of the activities that take place
during the tea-making process. Therefore, tea mak-
ing can be considered an example of mindfulness
practice in daily activities. According to studies in
neuroscience, mindfulness practice can affect brain
areas that control learning and executive control, in-
cluding the prefrontal cortex [2].Brain imaging stud-
ies have also revealed the influence of mindfulness



practices on attentional networks in the brain, suggesting
that mindfulness practices influence the functioning of
the executive brain circuits [3,4]. The focus of this pa-
per is to examine the influence of mindfulness-based tea
brewing rituals on the functioning of the prefrontal cortex,
attention control, and learning mechanisms, based on the
studies conducted on attention control, prediction errors,
and reward mechanisms.[3] This paper also has several
points that make it different from typical studies. Firstly,
it connects a traditional activity, tea brewing, with modern
neuroscience, which is not commonly discussed. Second-
ly, instead of focusing only on meditation, it shows how
mindfulness can be practiced through everyday actions.
Thirdly, it explains how tea rituals may support attention
and learning by linking them to brain processes such as
feedback and prediction. These points help show a more
practical and real-life way of understanding mindfulness.

2. Theoretical Background: Neurosci-
ence of Attention, Learning, and the
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Prefrontal Cortex

From the neuroscience point of view, the process of atten-
tion and learning is based on the coordination of different
brain areas, with the prefrontal cortex playing the key role
of control. The prefrontal cortex is responsible for the sup-
port of the so-called executive functions, which include
sustained attention, working memory, cognitive control,
and goal-directed behavior [5]. Instead of storing informa-
tion, the brain helps regulate the information-processing
activity through focusing attention on the key stimuli, the
reduction of distractions, and the maintenance of the goals
of the tasks. As a result, the learning process depends not
only on the information that the individual receives, but
also on the brain’s internal state at the beginning of the
learning. The internal state is determined to a great extent
by the activity of the prefrontal cortex. If the regulation in
the prefrontal cortex is stable, the attention is better, and
the learning is more effective (Figure 1)[14] .
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Figure 1. Prefrontal Cortex & Amygdala[5]

Learning is also linked to feedback systems in the brain,
particularly prediction error and reward systems. Predic-
tion error is the discrepancy between what is expected to
happen and what is actually happening. This discrepancy
is essential in the learning and updating of knowledge and
the modification of future behaviors. Dopaminergic sig-
nals coming from the midbrain send prediction error sig-
nals to other brain regions, particularly the prefrontal cor-
tex. This is essential in adjusting the strategies of learning
and attention in the brain [6]. Studies on reinforcement
learning have also demonstrated the integration of predic-

tion error signals and prefrontal systems in the progressive
improvement of behaviors over time [7]. In the presence
of well-controlled attention, the prediction error signals
are enhanced, and this is essential in the efficient learning
process. However, in the presence of changing attention
and poor cognitive control, the learning process is incon-
sistent.

Brain rhythms, which are also known as neural oscilla-
tions, play an important role in the organization of brain
communication in attention and learning. According to
EEG research, brain rhythms in the frontal area of the
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brain related to theta waves are associated with focused at-
tention and cognitive control, while brain waves related to
alpha waves are associated with attention engagement and
the ability to filter out distractions [8]. Studies have also
shown that mindfulness practices affect brain rhythms.
This improves the signal-to-noise ratio in the brain as the
brain processes information by reducing the neural noise
[2, 9]. This research indicates that activities that train the
brain for attention may improve the stability of internal
brain states for learning. This research provides an under-
standing of the effects of activities that require sustained
attention, such as the preparation of tea, on the prefrontal
area of the brain, stability of attention, and learning.

3. The Influence of Mindful Tea Rituals
on Prefrontal Cortex Regulation

The prefrontal cortex is an important part of the brain that
helps control the human brain’s executive functions. In
other words, the prefrontal cortex helps an individual stay
focused, filter out distractions, and coordinate their ac-
tions in order to achieve the goal [5]. Studies using fMRI
and EEG have shown that mindfulness practices correlate
with better control of the prefrontal cortex, particularly for
tasks that demand attention [2,3]. Some long-term studies
have also suggested that attention training can improve
the interconnection between the prefrontal cortex and the
anterior cingulate cortex, another brain region that helps
control attention [4].

Similarly, the process of naturally brewing tea involves a
number of these same psychological processes. As a way
of mindfulness, the process of making tea involves a num-
ber of steps that require a person to be fully attentive. This
means that a person has to be fully attentive to sensory
experiences, such as smell, taste, and temperature, while
at the same time being fully attentive to when their mind
is wandering and how they bring their attention back to
the process. As the brewing process continues, one must
monitor the time, the method, and their mental state. As
the activity is conducted at one’s own pace, one is more
inclined to remain engaged rather than performing the ac-
tivity mechanically. If the ritual is repeated, the prefrontal
cortex may become stronger, as the ritual can maintain
more constant brain states. While there is limited informa-
tion available on the long-term effects of tea rituals, stud-
ies on attention training have indicated that repetition of
attention-oriented rituals can improve the brain networks
that control attention [3].

Besides the studies conducted on mindfulness, there are
various studies that show that the consumption of tea itself
has a significant influence on attention and mood, which is

conducive to cognitive performance. For instance, in the
study conducted by Hong and Zhang (2021), the research-
ers revealed that tea consumption has a significant influ-
ence on mood and attention, and the concentrations of the
tea have the ability to induce the most conducive state of
mind [10]. The researchers used predictive modeling and
neural indicators, including alpha wave activity, to mea-
sure the attention levels of the participants. This implies
that the consumption of tea is likely to affect the internal
states of the mind associated with focused attention. The
results of the research are in agreement with the findings
of other studies that suggest the components of tea, such
as L-theanine, influence the neural activity associated with
attention and alertness through the promotion of a calm
state of the mind [11,12]. The research also suggests that
increased levels of alpha activity associated with the state
of relaxed alertness occur after the consumption of L-the-
anine [12]. Furthermore, experiments that control the con-
sumption of caffeine and L-theanine have demonstrated
the improvement of attention switching and the reduction
of distraction levels. This implies that the components of
tea have the potential to interact in a manner that promotes
cognitive performance [13,14]. The results of the research
suggest that the consumption of tea is likely to promote a
state of mind associated with alertness and the reduction
of mental tension.

If tea rituals such as measuring leaves, heating water, and
examining sensory feedback are performed with mind-
fulness, they may actually help stabilize the states of the
brain by minimizing distractions and increasing attention
span. This may actually facilitate learning with repeated
feedback processes for the senses and the brain. The pro-
cess of brewing tea may be seen as a series of small feed-
back cycles, each involving prediction error and attention
regulation, as described in neuroscience research on the
role of dopamine in the learning process [6,7]. Therefore,
tea rituals may be culturally significant and may also of-
fer a tool for engaging the brain’s attention and learning
processes. One other point to note is that although tea
contains chemicals with short-term effects on the brain,
the mental attention needed for brewing tea may actually
enhance the chemicals’ effects with prolonged prefrontal
cortex activity.

The other way in which mindfulness-based tea rituals may
facilitate learning is by reducing what is called neural
noise. Neural noise is basically the unnecessary activity
of the brain, and it may impact how the brain processes
information. Studies using EEG scans of the brain have
indicated that when an individual is extremely focused,
there is an increase in frontal theta in the brain. Brain the-
ta is associated with cognitive control and the ability of
an individual to concentrate for longer periods of time [8].



Additionally, studies have indicated that mindfulness may
improve the signal-to-noise ratio in the brain, such that
useful information is enhanced, and unnecessary activity
is reduced [9]. The brewing of tea may require attention to
the steam coming off the tea, the smell of the tea, and the
taste of the tea, and such attention may help an individual
keep their mind focused and reduce mental distractions,
such that the brain may shift to a more stable and recep-
tive state for learning.

Mindful tea rituals that help stabilize the attention and
reduce the noise in the neural signals could have some
benefits in learning situations as well. Learning is more ef-
fective when the brain is in a stable state that is conducive
to learning, such as when the attention is stable, predic-
tion is possible, and feedback is useful. If the attention is
constantly shifting or the noise level in the neural signals
is high, it is difficult for the brain to process the informa-
tion that is learned. In the case of mindful tea rituals, the
repetition, sensory awareness, and the slow pace of the
activities are designed to put the mind in a stable state that
is conducive to learning.

From the neuroscience point of view, these rituals may aid
learning through the facilitation of the constant activation
of the prefrontal cortex, along with the stabilization of at-
tentional control. As students regularly practice activities
that demand attention, such as tea-making, they may im-
prove the neural circuitry for attentional control. As such,
they may find it easier to maintain their attention during
learning. Tea-making also presents an opportunity for the
creation of feedback cycles. As the timing, temperature,
or method of making the tea changes, the resulting differ-
ences in the taste and smell of the tea are readily apparent.
Feedback cycles have been shown to aid learning through
the prediction error mechanism, which updates expecta-
tions based on outcomes [6]. As such, the brain may im-
prove its attentional control.

Because of this, the mindful tea rituals could possibly be
utilized as an aid in preparing for learning, especially in
situations in which the cognitive demands are high or in
which distractions are common. Rather than replacing
more traditional learning techniques, the rituals could pos-
sibly serve as an additional aid in regulating the internal
brain states and the learning environment. This could pos-
sibly provide evidence that mindfulness practices in daily
life could possibly aid in the connection of learning and
attention training.

4. Conclusion

In this essay, the ways in which mindfulness-based tea
brewing rituals could potentially affect attention and
learning are examined, drawing on concepts and findings
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related to neuroscience studies on the prefrontal cortex,
brainwaves, and prediction error. Studies on mindfulness,
prefrontal cortex, the role of dopamine in learning, and the
chemistry of tea provide some support for the idea that the
practice of brewing tea in a mindful and structured way
could potentially support the stability of the mind and the
body through biological and cognitive means.

Moreover, research has indicated that mindfulness practic-
es are linked to the development of better prefrontal cor-
tex regulation and attentional control, which are both sig-
nificant in the development of learning. This is in addition
to the fact that the patterns of the activities in the brain,
such as the frontal theta or alpha waves, indicate that fo-
cused attention is linked to the reduction of noise in the
brain, thus enabling it to process information more clearly.
In this regard, the fact that tea contains substances such as
L-theanine and caffeine that are linked to the development
of the state of mind that is attentive but relaxed suggests
that the process of mindful tea preparation is linked to the
development of the state of the brain that is conducive to
learning.

Nevertheless, though the theoretical links are quite strong,
there is still limited research that looks at tea-based ritu-
alistic practices over a long period. Future research might
investigate whether mindful tea-making is comparable
to other attention-training activities, which might reveal
whether prefrontal cortex activity and academic perfor-
mance might be altered. This topic, which links an old
cultural practice with new neuroscientific research, is an
excellent example of how daily rituals might be used to
aid attention and learning in a simple yet effective way.
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