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 10 – 50 kali neuron

 Fungsi: -
komunikasi dengan neuron
Dukungan biokimia untuk neuron
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BRODMANN’S AREAS
❑Different regions of the cerebral cortex can be associated with particular
functions, a concept known as localization of function.
❑Areas 17 and 18 in the occipital lobe are responsible for primary visual
perception.
❑The temporal lobe is associated with primary auditory sensation, known as
Brodmann’s areas 41 and 42 in the superior temporal lobe.
❑The primary somatosensory cortex  identified as Brodmann’s areas 1, 2, and
3.
❑Area 17, as Brodmann described it, is also known as the primary visual cortex.
Adjacent to that are areas 18 and 19, which constitute subsequent regions of
visual processing.
❑Area 22 is the primary auditory cortex, and it is followed by area 23, which
further processes auditory information.
❑Area 4 is the primary motor cortex in the precentral gyrus, whereas area 6 is the
premotor cortex.
❑Areas 1, 2, 3, 4, 17, and 22 are each described as primary cortical areas. The
adjoining regions are each referred to as association areas

https://open.oregonstate.education/anatomy2e/chapter/brain-spinal-cord/#term_665_6427
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Definisi MEMORI &
Pembelajaran



DEFINISI Memori

Proses saat pengetahuan mengenai dunia dikode,
disimpan dan diambil kembali

Retensi atau pengulangan dari informasi yang telah
dipelajari

Retensi dan penyimpanan dari informasi yang
diperoleh

Kandell, 2015

Bear, 2015

Ganong, 2015

Penyimpanan pengetahuan  jejak memori



DEFINISI PEMBELAJARAN

Akuisisi dari pengetahuan atau keterampilan yang baru

Akuisisi pengetahuan atau keterampilan sebagai
konsekuensi pengalaman, instruksi, atau keduanya

Bear, 2015

Sherwood, 2013



Belajar : Stimulus  Respon

Stimulus hadiah  Merespon dengan cara yang sama terhadap stimulus yang
sama

Stimulus hukuman  Kemungkinan mengulang respon yang sama pada
stimulus yang sama sangat kecil

Belajar : Perubahan perilaku yang terjadi akibat
pengalaman



Belajar & Memori

Dasar untuk
mengadaptasikan perilaku
ke lingkungan tertentu

Survival



JENIS MEMORI DAN
PEMBELAJARAN



JENIS MEMORI

Bear MF, Connors BW, Paradiso, MA. Neurotransmitter system. 4th ed.
Neuroscience: Exploring the Brain.



TYPES OF PROCEDURAL
MEMORIES
 Involves learning a motor response (procedure) in reaction to a sensory
input.

 Formation of procedural memories occurs through 2 catagories of learning :
1. Non associative learning
2. Assiciative learning

Bear MF, Connors BW, Paradiso, MA. Neurotransmitter system. 4th ed.
Neuroscience: Exploring the Brain.



NONASSOCIATIVE LEARNING
 Describe a change in behavioral response that occurs over time in response
to a single type of stimulus.

 Two types :
1. Habituation
2. sensitization

Bear MF, Connors BW, Paradiso, MA. Neurotransmitter system. 4th ed.
Neuroscience: Exploring the Brain.



ASSOCIATIVE LEARNING
 Behavior is altered by the formation of association between events
 Two types :

Classical conditioning
Instrumental conditioning

Classical conditioning (pavlov)
Involves associating stimulus that evokes a measurable
response with a second stimulus that normally doesn’t evoke
this response.

Unconditional stimulus  normally evoke the response
in pavlov experiments : sign of a piece of meat 

salivation

Conditional stimulus  doesn’t evoke the response, require
training

 in pavlov experiments : auditory stimulusBear MF, Connors BW, Paradiso, MA. Neurotransmitter system. 4th ed.
Neuroscience: Exploring the Brain.



Instrumental conditioning
• Individual learn to associate a response, a motor act, with a meaningful stimulus, typically a rewards such as

food

• Example :
Hungry rats placed in a box with a lever that dispenses food  when exploring the box, the rats bump the lever
and pop out a piece of food  after happen few times, rat learns that pressing the lever lead to a food rewards

• Subject learns that a particular behavior is associate with a particular consequences.

• Motivation plays a large part in instrumental conditioning  neural circuits are more complex than those
involved in classical condition

Bear MF, Connors BW, Paradiso, MA. Neurotransmitter system. 4th ed.
Neuroscience: Exploring the Brain.



Sherwood, Principles of human physiology, 7th ed





PLASTISITAS SINAPS
Mekanisme molekular pembelajaran dan memori



Plastisitas sinaps
•Merupakan proses dimana terjadi perubahan kekuatan sinaps
yang dipengaruhi oleh aktivitas neuron

•Merupakan mekanisme seluler untuk pembelajaran dan memori

• Dipengaruhi oleh berbagai interaksi molekul dan protein seperti
synaptophysin di presinaps dan PSD-95 di pasca sinaps.



Long term potentiation (LTP)

Bear, Neuroscience exploring the brain 4th ed, 2016





Perubahan struktur pada pembentukan memory jangka panjang :
• dihambat oleh obat blokade replikasi protein DNA di neuron presinaps

Perubahan yang terjadi :
• peningkatan situs sekresi neurotransmitter
• peningkatan jumlah vesikel transmitter yang dilepaskan
• peningkatan jumlah terminal presinaps
• perubahan struktur dendritic spine  transmisi sinyal yang lebih kuat



Jumlah neuron dan koneksinya
• dipengaruhi proses belajar
• use it or lose it

Konsolidasi memory
• perubahan memory jangka pendek  panjang
• 5 – 10 menit (atau 1 jam konsolidasi kuat)
• memory baru akan dikode dan disimpan sesuai kemiripan dan perbedaan dengan
simpanan memory.



Bagian otak yang paling berkaitan dengan memory
• hippocampus

• peran penting  short term memory yang melibatkan integrasi beberapa stimulus, tempat
terjadinya LTP, penting untuk konsolidasi long term memory

• peranan pada declarative memory
• merupakan output pathway paling penting untuk reward dan punishment area dari sistem
limbic  mood dan motivasi

• gangguan pembelajaran yang berkaitan dengan verbal dan symbol, namun skill baik





amigdala
• nucleus kecil di bawah kutub anterior media cortex cerebral
• stimulasi amigdala

• peningkatan atau penurunan tekanan arteri
• peningkatan atau penurunan heart rate
• peningkatan atau penurunan motilitas dan sekresi gastrointestinal
• defekasi
• dilatasi pupil
• piloerection

• sekresi hormon pituitari anterior (gonadotropin dan adrenokortikotropik)



lobus temporal medial

sistem limbic

cerebellum
peran penting  procedural memory (motor skill yang didapat dari pelatihan)
area cortical yang terlibat  sesuai sistem yang terlibat
recall tanpa disadari



• cortex prefrontal
• penting untuk reasoning skill, berkaitan working memory
• tempat penyimpanan sementara data
• untuk fungsi eksekutif  manipulasi, integrasi planning, problem solving, organizing activity
• dibantu oleh regio sensoris melalui jaringan saraf


