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THE THINKING PART OF THE
BRAIN: A DEEP DIVE INTO THE
CEREBRAL CORTEX AND
EXECUTIVE FUNCTION

When we pause  to  ponder  a  complex
problem,  make  a  difficult  decision,  or
simply daydream about the future,  we
are  engaging  in  one  of  the  most
sophisticated  processes  known  to
science:  thought.  But  have  you  ever
stopped to ask, "What part of my brain is
actually doing this work?" The answer is
not  a  single  spot,  but  rather  a  vast,
interconnected network of  regions that
work  in  harmony.  To  truly  understand
what  is  the  thinking  part  of  the
brain,  we  must  look  beyond  simple
labels  and  explore  the  intr icate
architecture  of  the  human  mind,
focusing primarily on the star player: the
cerebral cortex, and specifically its most
advanced region, the prefrontal cortex.

The Cerebral
Cortex: The
Brain's
Command

Center
If  the  brain  were  a  computer,  the
cerebral  cortex  would  be  its  most
powerful  processor.  This  thin,  wrinkly
outer  layer  of  the  brain  is  what  most
people  picture  when  they  think  of  a
brain. It is divided into two hemispheres
(left and right) and is responsible for all
higher-order  functions  that  define
human  cognit ion.  This  inc ludes
language, memory, reasoning, and, most
importantly,  conscious  thought.  While
the  cerebral  cortex  as  a  whole  is
cr i t ica l  for  process ing  sensory
information  and  initiating  voluntary
movement, the "thinking" part is more
specifically localized within its lobes.
To understand how this works, imagine
the  cortex  as  a  landscape  with  four
distinct territories:

Frontal Lobe: Located at the
front of the head, this is the home
of personality, decision-making,
and planning. It is the engine of
our most complex thoughts.
Parietal Lobe: Sitting near the
top and back of the head, this lobe
processes sensory information like
touch, temperature, and pain,
helping you understand where
your body is in space.
Temporal Lobe: Found on the
sides of the brain (near your
temples), this region is crucial for
auditory processing, memory
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formation, and understanding
language.
Occipital Lobe: Located at the
very back of the brain, its primary
job is to process visual information
from your eyes.

While all these lobes contribute to your
overall cognitive experience, the frontal
lobe  holds  the  keys  to  the  kingdom
when we ask what is the thinking part of
the brain.

The Prefrontal
Cortex: The CEO
of the Brain
Within  the  frontal  lobe  lies  the  most
critical  region for  conscious,  deliberate
thought:  the prefrontal  cortex  (PFC).
This area is often called the "executive
center"  o f  the  bra in  because  i t
orchestrates  complex  cognit ive
processes. It is the last part of the brain
to fully develop, typically maturing in the
mid-20s,  which  is  why  teenagers  are
often more impulsive and less capable of
long-term  planning.  The  prefrontal
cortex  is  the  answer  to  the  core
question, as it handles our most human
functions.
What  exactly  does  the  prefrontal
c o r t e x  d o ?  I t  m a n a g e s  w h a t
neuroscient ists  cal l  executive
functions .  These  include:

Working Memory: This is your1.
brain's "mental sticky note." It
allows you to hold a small amount
of information in your mind for a
short period, like remembering a
phone number while you dial it.
The PFC keeps this information

active and available for
manipulation.
Inhibitory Control: This is your2.
ability to suppress impulses and
resist distractions. It is what stops
you from blurting out an
inappropriate comment or eating a
second slice of cake when you are
on a diet. A strong PFC helps you
pause before you act.
Cognitive Flexibility: This allows3.
you to adapt to changing
situations, think about a problem
from a new angle, or switch
between tasks efficiently. It is the
opposite of being "stuck in a rut."
Planning and Problem-Solving:4.
When you set a goal and map out
the steps to achieve it, your PFC is
hard at work. It allows you to
anticipate future consequences,
weigh options, and choose the
best course of action.
Decision-Making: From choosing5.
what to eat for lunch to making a
major life change, every decision
involves the PFC weighing
potential outcomes based on past
experiences and future goals.

Beyond the
Prefrontal
Cortex: A
Network of
Thinking
While  the  prefrontal  cortex  is  central,
thinking is not an isolated event. It relies
on a vast network of communication with
other brain regions. When you engage in
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deep  thought,  your  PFC  sends  and
receives  signals  from  the  temporal
lobe (for memory and language) and the
parietal lobe (for spatial reasoning and
sensory  integration).  This  is  why
answering what is  the thinking part  of
the  brain  requires  acknowledging  the
entire neural team.
For example, let's look at two key modes
of thinking:

ANALYTICAL THINKING AND THE
DEFAULT MODE NETWORK

When  you  are  focused  on  a  specific
problem, like solving a math equation or
writing  a  report,  your  brain  utilizes  a
system  known  as  the  task-positive
network. This network, anchored by the
dorsolateral  prefrontal  cortex  (a
specific  part  of  the  PFC),  suppresses
distractions  and  focuses  your  mental
energy  on  the  task  at  hand.  This  is
focused, analytical thought.
In  contrast,  when your  mind  wanders,
you  are  daydreaming,  or  you  are
thinking  about  yourself  and  others,
another  system  kicks  in:  the  default
mode network (DMN). The DMN is most
active  when  you  are  at  rest  and  not
focused  on  the  outside  world.  This
network involves the medial prefrontal
cortex (another part of the PFC) and the
posterior cingulate cortex. It is crucial
for self-reflection, remembering the past,
e n v i s i o n i n g  t h e  f u t u r e ,  a n d
understanding  social  dynamics.  Both
networks are essential parts of a healthy
thinking brain, showing that what is the
thinking part  of  the  brain  changes
depending on what type of thinking you
are doing.

The Role of
Neuroplasticity in
Thinking
One of the most exciting discoveries in
m o d e r n  n e u r o s c i e n c e  i s
neuroplasticity:  the  brain's  ability  to
change  its  structure  and  function
throughout  life.  This  means  that  the
thinking part of your brain is not static.
By engaging in certain activities, you can
strengthen  the  neural  pathways
associated  with  specific  types  of
thought.  For  instance:

Learning a new language can
increase grey matter density in
areas associated with language
and executive control.
Practicing mindfulness and
meditation has been shown to
thicken the prefrontal cortex,
improving your ability to focus and
regulate emotions.
Solving puzzles (like Sudoku or
crosswords) can enhance
connectivity within your frontal
and parietal lobes, improving
cognitive flexibility and problem-
solving speed.

This means you have a degree of control
over your cognitive abilities. If you want
to  strengthen  your  ability  to  think
critically and make better decisions, you
can  train  your  brain  like  a  muscle,
directly  impacting  the  health  of  your
prefrontal  cortex  and  its  supporting
networks.
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Protecting the
Thinking Part of

the Brain
Given  that  the  prefrontal  cortex  is  so
vital for our quality of life, protecting it is
crucial.  Several  factors  can  negatively
impact its function:

Chronic Stress: High levels of the
stress hormone cortisol can shrink
the dendrites (the receiving ends
of neurons) in the PFC, impairing
memory and decision-making.
Lack of Sleep: The brain cleans
itself and consolidates memories
during sleep. Without enough rest,
your PFC cannot function
efficiently, leading to poor
judgment and reduced impulse
control.
Poor Diet: A diet high in sugar
and processed foods can lead to
inflammation and oxidative stress,
which damage brain cells.
Omega-3 fatty acids, antioxidants,
and vitamins are essential for
cognitive health.
Alcohol and Substance Use:
These directly impair the function
of the PFC, and chronic use can

cause long-term damage to its
structure.

Conclusion: The
Thinking Brain is
a Symphony, Not
a Solo
So,  what  is  the  thinking  part  of  the
brain? The most accurate answer is the
cerebral  cortex,  with  the  prefrontal
cortex  acting as the conductor of  the
orchestra. It is the region responsible for
our  highest  cognit ive  functions:
planning,  reasoning,  decision-making,
and self-control. However, true thinking
is not a solo performance by the PFC. It
is a symphony that integrates memory
from  the  temporal  lobes,  sensory
information from the parietal lobes, and
vis ion  from  the  occip i ta l  lobes.
Understanding  this  intricate  network
empowers us. It reveals that our ability
to  think  is  not  fixed;  it  can  be
strengthened,  protected,  and  nurtured
throughout our lives. By taking care of
our overall health and actively engaging
in  challenging  cognitive  activities,  we
can  support  the  remarkable  neural
machinery  that  makes  us  who  we  are.


