
 

 

Unit 2 - Biological Bases of Behavior 
From Simple Studies, https://simplestudies.edublogs.org & @simplestudiesinc on Instagram 

 

Summary 
● In this unit, we will cover how the environment and hereditary traits play a role in a 

person’s psychological being. You will learn that psychology is connected to all parts of 

your body, such as the endocrine system and nervous system. The brain is a major 

topic discussed in this unit, and we will also answer questions related to sleeping and 

dreaming. Drugs are also involved in this. 
 

Think about these questions: 
● Is our mind biological? 

● Is our mind separate from our body? 

● Is our identity in our heart, brain, or body? 

 

Neural Anatomy 
● Biological psychologists explore the connections between the body, mind, and behavior. 

● Neurons create pathways for the brain and body to communicate, allowing messages and 

signals to be spread throughout the body for different purposes, whether it be to trigger 

muscle movement or a feeling.  
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Parts of the Neuron 
● A neuron has these parts which allow for messages to be sent (and this message passes 

rapidly from neuron to neuron):  

○ First, the dendrites are the branch-like structures at the top of the neuron, 

receiving the message from the neuron before it.  

○ Next, this message goes to the cell body, or soma, which is the neural cell’s life 

center. This is attached to the dendrites and includes the area around the nucleus.  

○ After that, the message passes through the axon, which is the long area in the 

middle.  

■ The axon is covered by a myelin sheath, which makes the message travel 

quicker and more smoothly.  

○ The message then is passed to the terminal branches at the end of the neuron, 

which have axon tips.  

■ This is where neurotransmitters are passed through the synapse (the 

space between the axon tips and the dendrites of the next neuron).  

○ This same process is repeated for the other billions of neurons throughout the 

body. 

● A simple analogy you can remember is toilet : neuron.  

○ Water = electric signals  

○ Tank = cell body 

○ Pipes = axon covered in myelin sheath 

○ Refractory period = the filling up of water again after the toilet is flushed 

○ Pipes leading into tank = dendrites 

○ Lever = action potential / activator 
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Neural Communication  
● If there are too many neural/electric signals, that means the person is having a seizure. 

● Depression is when there are too few neural/electric signals. 

● Neurons fire (or send electric signals) when a certain threshold is reached  

○ This threshold is basically a certain charge level (the resting neuron is slightly 

negative, so the threshold is positive)  

● Process of Neurological Communication/Firing 

○ Polarization: the inside of the neuron is negative relatively to the outside due to 

the large amount of negative potassium ions in the neuron 

○ Depolarization: (action potential) the negative charge of the neuron is reversed as 

the positive sodium ions rush into the neuron 

○ Refractory period: period after stimulation of a neuron, in which a neuron 

cannot be stimulated; the amount of time it takes for the positive ions to go out. 

(This is why our vision actually has gaps, but they are small enough that we can 

piece it together.) 

○ Synaptic junction/gap: (synapse) the area between the axon tips of one neuron 

and the dendrites of another; neurotransmitters are exchanged here (receptor 

sites). These messages are then recycled for later through reuptake.  

● Neurons fire in an “all-or-none” response. This means they either fire or they don’t.  

○ Why does a harder slap register pain and a lighter one doesn’t? 

○ For a harder slap, neurons are firing at the same intensity, but there are more 

neurons firing those signals which means more pain. 
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Different Roles of Neurotransmitters 

Neurotransmitter  Function Imbalance Problems 

Dopamine 

(drugs increase amount of 

dopamine and affect the 

hypothalamus, the pleasure 

center, and block reuptake) 

Movement, learning, 

attention, emotion, 

motivation, and pleasure 

Undersupply- tremors, 

ADHD, Parkinson’s 

 

Oversupply- drug-induced 

psychosis, schizophrenia  

Serotonin 

(sun/exercise increase amount 

of serotonin) 

Affects mood, hunger, sleep, 

arousal, and aggression 

Undersupply- depression 

(antidepressants help) 

Acetylcholine  Muscle action, learning, 

memory, and heart rate 

Undersupply- Alzheimer’s 

 

Norepinephrine  

(also a hormone, released by 

medulla to maintain 

homeostasis) 

Alertness and arousal Undersupply- depression 

 

GABA 

(basically opposite of 

Glutamate) 

major inhibitory 

neurotransmitter (too few 

signals) 

Undersupply- seizures, 

insomnia, tremors, anxiety 

 

Glutamate excitatory (too many signals); 

memory 

Oversupply- seizures, 

migraines, overstimulate 

brain, stroke 
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● Other Terms to Know 

○ Epinephrine: released when brain senses danger and stimulates adrenal gland for 

more “fear” response 

○ Agonist: a drug that mimics neurotransmitters, stimulating a neuron 

○ Antagonist: (on dendrite) blocks neurotransmitters, inhibiting a neuron 

 

Central Nervous System (CNS) and Peripheral Nervous System (PNS) 
● CNS = brain and spinal cord 

● PNS = all other nerves that branch out in arms, legs, etc. 

 

Sympathetic Functions Parasympathetic Functions 

● Dilates pupils  

● Faster heart rate 

● Stops digestion  

● Norepinephrine 

● Involved with emotions like 

nervousness or excitement  

● Can cause anxiety if it malfunctions  

● “Fight or flight” 

● All opposite actions of sympathetic  

● Involved with sleep and tiredness  

● Can result in insomnia, sleep apnea, 

narcolepsy, etc., if it malfunctions 

● “Rest and digest” 

 

PN
S

Somatic 
(voluntary stuff; 

Autonomic 
(like 

Parasympath
etic (calming; 

Sympathetic 
(arousing; 
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CNS 
● Senses are in the brain 

○ Ex: eyes give info to the brain, hands send impulses to the brain, etc. 

○ Cutting spinal cord leads to paralysis since sense signals can’t go up to brain 

● PNS sends signals to interneurons in spinal cord, which then leads to brain 

● Sensory neurons receive signals from limbs and lead to the brain, and motor neurons 

go from the brain to limbs 

● Reflexes 

○ When you touch a hot object and immediately move your hand away, that’s a 

reflex 

■ First, the interneurons send the signals 

■ Then, the reflex occurs (no signal to brain yet) 

■ Later, after the reflex occurred, the brain finds out which is why you feel 

the burn after moving away from the hot object 

● Endocrine system: hormones are produced (chemical messengers) 

○ Pituitary gland: the “master gland” in the endocrine system; sends out messages 

 

Scanning the Brain 

● EEG: recording of electrical waves (action potential, neural impulses); goes on brain’s 

surface and helps scientists study sleep patterns and seizures (high waves=seizure, low 

waves=sleep/resting) 

● PET Scan: see what part of brain is active by tracing where a radioactive glucose goes 

while the brain is given a task 

● MRI: makes images of brain structures; helps when studying damage; magnets align spin 

of atoms 

● fMRI: shows brain activity and functions along with blood flow 
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Brain Stem (IMPORTANT FOR SURVIVAL) 

 
● Medulla: regulates heartbeat and breathing 

● Pons: regulates sleeping and dreaming; works with other brain structures to relay 

information to and from them 

● Reticular formation: shuts off movement signals and controls arousal 

● Thalamus: sends signals from spinal cord to the correct part of brain 

● Cerebellum: balance and movement; procedural memory (or “muscle memory”) 

 

Limbic System  
● Emotions and memory 

○ Hunger, sexual arousal, etc.  

● Episodic memory: memories of certain events (stored in hippocampus for long term 

memory) 

● Amygdala: fear and aggression; can be electrically stimulated 

● Hypothalamus: This part can make you desire things to maintain body temperature and 

homeostasis.  

○ Fun fact: If a certain part of the hypothalamus is cut, then you may feel always 

full, or never hungry. This means that the hypothalamus controls the drive for 

food/water (hunger). 
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The Cerebral Cortex 

● There are many synapses for signal sending; the cerebral cortex takes care of the more 

complex stuff  

● The cerebral cortex has four lobes and a left and right hemisphere 

○ Frontal Lobe: planning, judgement, impulsiveness, speaking, personality traits* 

■ Motor cortex = movement 

■ Sensory cortex = feeling; deals with the senses 

○ Parietal Lobe: sensory integration (ex: seeing influences hearing) 

○ Occipital Lobe: visual areas 

■ Visual cortex = seeing 

○ Temporal Lobe: auditory, near ears 

■ Auditory cortex = hearing 

■ Facial recognition 

○ Left Hemisphere: Language, details, and thoughts are the main functions 

○ Right Hemisphere: Wholistic ideas and feelings are the main functions 

● Corpus callosum: band of axons which connects the left and right hemispheres  

● Broca’s Area: movement for speaking (talking/responding) 

● Wernicke’s Area: auditory and speech interpretation (understand language) 

● Plasticity:  The brain is able to form new connections (not repair neurons) and change 

shape because of plasticity; adaptations of the brain 

● Lesioning is the removal of a certain area of the brain. 

○ Allows studies of the brain to reveal what functions each part of the brain has 

○ *Phineas Gage = he hit his frontal lobe and that caused him to change his 

personality! 

● Humans have larger association areas and neural connections than less complex animals. 

 

 

 

 

Sleeping and Dreaming 
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● Consciousness is the awareness of ourselves and our environment 

○ Spontaneous consciousness (ex: dreaming) 

○ Physiological consciousness (ex: hallucinations) 

○ Psychological consciousness (ex: hypnosis) 

● Unconsciousness deals with the more automatic things which we don’t pay as much 

attention to 

○ Walking 

○ Phobias 

○ Processing details/senses into memory, etc. 

● Circadian Rhythm: the body’s natural 24-hour cycle (this is why jetlag messes up your 

day).  

● Extras: Pain is felt more at night than in the morning (so that you hopefully wake up if 

you are in danger) and 3 pm is best for exercise since that is when the body is fully awake 

and active. In the night, the serotonin and chemical levels cause you to feel tired.  

 

Sleep Stages 
● Each are an average of 90 minutes 

● Beta waves are when we are awake 

 

Non-REM Sleep Stages Cycle 
1. Napping (theta waves) 

2. Light sleep, sleep spindles 

3. Sleepwalking, etc. (delta waves) 

4. Same as stage 3  

5. REM sleep (Rapid Eye Movement), dreaming (alpha waves) 

● The cycle repeats, and REM sleep gets longer and longer each time, so that amount of  

deep sleep increases. As we age, we get less deep sleep.  

 

Why Sleep? 
● Protected ancestors from predators 
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● Builds and strengthens memories (dreaming) 

● Problem solving 

● Body gets time to restore and repair  

● Growth hormones 

 

What Happens If You Don’t Sleep? 
● Lose brain power 

● Gain weight 

● Sick, irritable, and feel older 

 

Sleep Disorders 
● Insomnia = can’t sleep 

● Narcolepsy = sleep attacks 

● Sleep apnea = awakening with loss of breath 

 

Dreams 
● Images from traumatic or recent happenings 

● Dreams are often negative 

● Sigmund Freud categorized dreams: 

○ Manifest content = stuff you recall; what actually happened in the dream 

○ Latent content = conflicts, urges, worries, etc.; “hidden” message behind the 

dream 

 

 

 

 

Dream Theory Explanation 

Wish-Fulfillment (part of Sigmund 

Freud’s psychoanalytic theory) 

Express what we can’t really outwardly express 

(manifest/latent content) 
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Information Processing Memories, sorting events 

Physiological Function Stimulations occur in the brain 

Activation Synthesis Pons causes random visuals/impulses 

 

Hypnosis and Drugs 
● Dissociation Theories of Hypnosis: altered states of consciousness (happens when using 

drugs, too) 

● Psychoactive drugs: chemicals enter and affect acting, thinking, and feeling 

○ Depressants: decrease neural activity  

■ Ex: alcohol, barbiturates, opiates 

○ Stimulants: increase neural activity 

■ Ex: nicotine, caffeine, cocaine, meth, ecstasy 

○ Hallucinogens: serotonin imbalance issues 

■ Ex: marijuana and other drugs which interfere with serotonin 

neurotransmission 

● Addiction: there are two main factors 

○ Tolerance 

○ Withdrawal  

○ Dependence on drugs can be physical (body can’t function without it) or 

psychological (think you need it to relax, socialize, etc.) 
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