
Chapter 3

Biology and Behavior

Biological psychologists study the ways in which our behavior and psychological processes are linked to biological structures and processes.  One major area of study is the nervous system.  They also study the endocrine system which is responsible for the secretion of hormones.  Interested in heredity and how it affects us both physically and psychologically. They study the interactions between our heredity and the environments in which we live.

Section 1 Human Nervous System

Our nervous system regulates our internal functions and is always on, even when we are asleep.  Learning and acquiring a new behavior is also affected by our nervous system which takes the information and stores it for future usage. There are two main parts to the nervous system: the Central nervous system consists of the brain and spinal cord and the peripheral nervous system is made up of nerve cells that send messages between the central nervous system and al the parts of the body.  To understand how each of these works, we first have to understand how nerves talk with each other.

Neurons – Nerve cells.  They run through out entire body and communicate with each other.  They send and receive messages from others structures in the body such as muscles and glands. Each neuron consists of a cell body that produces energy that fuels the activity of the cell, dendrites which are thin fibers that branch out from the cell body; these receive information from other neurons and pass the message through the cell body and the axon which carries messages away.  Normally there are many dendrites and only one axon.  The axon are covered with myelin which is a while fatty substance that insulates and protests the axon.  It also speeds up the transmission of the message.  At the end of the axon are smaller fibers that branch out called axon terminals.

For a nerve to send a message it must go from the axon terminal to the dendrite of the next neuron.  To do this it must cross the synapse (where the two meet) messages only go in one direction.  New synapses can develop between neurons that were not previously connected as we learn new information.  

There are different types of neurons and that determines where the message is going to go.  Sensory neurons are nerve cells that carry information received by the senses to the central nervous system.  Motor neurons are nerve cells that carry information from the central nervous system to the muscles and the glands and influence their functioning.  AT times this process can be interrupted by a blow to the head.  The resulting concussion is an injury in which the soft tissue of the brain hits against the skull. Some times your memory is only affected for a short time, but at others it is affected for a longer length.

The way that the messages are sent across the synapses is through neurotransmitters, which is a chemical stored in the axon terminals.  A neuron sends its message by releasing the neurotransmitters.  Each one fits into a specific place on the dendrite. This message is then converted into an electrical impulse that travels the length of the neuron.  This continues to happen until the message reaches its destination.  The whole process only takes a fraction of a second.  Some disease and psychological disorders may be caused by the presence of too much or too little of various neurotransmitters.  Scientists have identified the functions of several neurotransmitters.  For example, acetylcholine is involved in the control of muscles, learning and memory.  New research has shown too little is associated with Alzeheimer’s. Dopamine is another neurotransmitter that is involved primarily in motor behavior. (A lowered amount might result in Parkinson’s disease and an increase amount might result in schizophrenia.)  Two others are noradrenalin which is primarily involved in preparing the body for action and serotonin which is involved in emotional arousal and sleep.

The Central Nervous system

This consists of the neurons and the spinal cord.  The spinal cored extends from the brain down the back.  It’s about as thick as your thumb and is protected by the bones of your spine.  It helps transmit messages between your brain and the muscles and the glands throughout the body.  An important part of the spinal cord has to do with spinal reflexes which are simple, automatic responses to something. Pain is not what causes the reflex.  Most simple actions are reflexes.  Doctors often test these to make sure your nervous system is working correctly.

The Peripheral Nervous System

This is responsible for transmitting messages between the central nervous system and all parts of the body.  It sis made up of the somatic nervous system and the autonomic nervous system.

The Somatic nervous system - transmits sensory messages to the central nervous system.  Activated by touch, pain, changes in temperature, and changes in body position, it enables us to experience the sensations of hot and cold and to feel pain and pressure.

The Automatic Nervous System – This regulates the body’s vital functions such as heartbeat, breathing, digestion, and blood pressure.  We generally do not have to think about these actions.  Psychologists are interested in this because of its relation to emotions.  It has two parts, the sympathetic and the parasympathetic nervous system.  The sympathetic is responsible for the fight or flight-response (do we do something or do we turn away from it) the parasympathetic nervous system restores the body’s reserves of energy after an action has occurred.  Heart rate and blood pressure are normalized, breathing is slowed, and digestion returns to normal.  The sympathetic system reacts to stress and the parasympathetic system restores peace.

The Brain: Our Control Center

Hundreds of years ago, people did not attribute human psychological processes to the brain.  What was going on inside a human was not much different than what was in an animal, so what made humans different could not be biological. The ancient Egyptians thought a little man sat inside your head and regulated behavior.  The Greeks thought the soul was in the heart and the English language still shows this.  (Know something by heart).

Parts of the Brain

The brain is divided into three sections: The Hindbrain:  the lower portion of the brain and is involved in many vital functions such as heart rate, respiration, and balance, midbrain: includes areas that are involved in vision and hearing, and forebrain the front area of the brain is involved in complex functions such as thought and emotion.

The Hindbrain – 

The Hindbrain is made up of the medulla, the pons, and the cerebellum.  The medulla is involved in functions such as heart rate, blood pressure, and breathing.  The pons is located in front of the medulla and is involved in regulating body movement, attention, sleep, and alertness.  The cerebellum looks like the larger part of the brain, but smaller.  It is involved in balance and coordination.

The Midbrain –

It is involved with vision and hearing.  It contains part of the reticular activating system.  This begins in the hindbrain and rises through the midbrain into the lower part of the forebrain.  This is important for sleep, and arousal.  Stimulation of this makes us alert.  It affects arousal by increasing heart rate and blood pressure and it increase brain activity. (Alcohol affects the alertness)  At times the reticular activating system can shut off certain noises such as loud city noises or even a bird chirping.

The Forebrain – contains four major areas.  This part of the brain makes it possible for humans to engage in complex thinking process.

The thalamus – (means inner chamber) serves as a relay station for sensory stimulation.  The messages coming from the sense organs go through this on the way to higher levels of the brain. (That makes you think)  It also relays sensory input from the eyes and the ears to the appropriate parts of the brain for interpretation.

The Hypothalamus - lies below the thalamus.  It regulates body temperature, the storage of nutrients, and various aspects of motivation and emotion.  Also involved in hunger, thirst, sexual behavior, caring for offspring, and aggression.  Problems here can lead to a drinking or eating problem.  In lower animals stimulation of this might cause an animal to fighting, mating, or nest building.  For humans however, the behavior is more influenced by cognitive processes.

The Limbic system- forms a fringe along the inner edge of the cerebrum.  It is involved in learning and memory, emotion, hunger, sex, and aggression (If a particular part is damaged, people might be able to remember old details but not new ones)

The Cerebrum – In humans this makes up a large part of the brain.  It accounts for 70% of the weight of the brain.  Consciousness and intellectual activity takes place here.

The Cerebral Cortex – this is just the outside part of the cerebrum The surface is wrinkled with ridges and valleys which are known as the cerebral cortex.  This is the outer layer of the brain.  This is normally what we think of when we are talking about the brain.  It is the part that thinks.

It is made up of two sides – left and right.  Each side is called a hemisphere.  The structure that connects the two is called the corpus callasum.  When information is received on one side of the brain, it is transferred to the opposite side.  So if you touch something with your left hand it is received by the right side of your brain. The corpus callosum helps get that information from one side to the other.

The occipital lobe contains the primary visual area of the cerebral cortex.  Damage can create unusual conditions. – They can recognize and object, but unable to differentiate it from another. They can tell it’s a face, but not one of a close friend.  
Hearing or auditory area of the cortex lies in the temporal lobe.  Sounds relayed from the ears to the thalamus to the auditory area. This allows us to hear sounds.  
Messages received from the skin sense are projected to the sensory cortex in the parietal lobe. Damage here might cause you to be unable to locate or recognize parts of your body.

 The motor cortex in the frontal lobe deals with motion and movement.  This area of the brain is also focused on emotion, organization, problem solving, and attention.
Most of the cerebral cortex is composed of areas that are directly responsible for sensory and motor functions, others, known as association areas serve mainly to shape information into something meaningful on which we can act. The association areas in the frontal lobes could be called the brain’s executive center. It is where we solve problems and make plans and decisions.

Language abilities are generally in the left hemisphere.  The two key language areas are Broca’s area and Wernickes’s area.  Damage to either can cause aphasia – a difficulty with specific aspects of understanding or producing language.  Wernikce’s area pieces together sounds and sights. Some one with damage here might not be able to understand speech and their speech is meaningless.  Broca’s area controls the areas of the face used for speaking. Damage  here might cause you to speak slowly and in simple sentences.

Which ever side controls the language normally also controls logic, problem solving and mathematical computations. This is generally the left hemisphere in most people.  The non-language hemisphere is relatively more concerned with the imagination, art, feelings, and spatial relations.  People who are left brained are logical, while people who are right brained are more creative.  The hemispheres do not act independently.  Each actually works better when working together.

We know what we know about left and right brained persons from people that have split-brain operations. This means that the corpus callosum is cut. This is a rare procedure, but is used for people with severe seizures.  When this is cut, they usually can go on living a normal life, but might have difficulty identifying something held in their left hand, but not in their right (think back to how information travels.)

 Each hemisphere is divided into four lobes.  The frontal lobe lies behind the forehead and parietal lobe lies to the top and rear of the head. The temporal lobe lies to the side, just below the ears. The occipital lobe is at the back of the head.  Some sensations are received in primarily one lobe, however, each does not necessarily act independently.

Methods of Studying the Brain

Much of the stuff we know is from those with brain injuries.

Brain damage from accidents can result in confusion, loss of vision, or hearing, and loss of memory.  .  Sometimes injury to a small part is more harmful than to a larger portion.  The location of the damage is more important that the extent of the damage.

Lesions – this is when they cut or remove, or damage,  a small part of the brain. They than observe the animals behavior after the part has been altered. – ethical issues don’t allow this to happen on humans.

We also look into electrical stimulation of the brain – this has shown that stimulation to a specific area results in a specific behavior.  Some tests included putting an electrode into a rat. When they pressed a lever, they received a stimulus.  The stimulus was so pleasurable that some would push the lever over 100 times and chose it over food.  This is not always reliable because stimulation in the same place can produce different reactions at different times.  For instance, it might make you drink one time, and eat another.

The Electroencephalogram – this records the electrical activity of the brain.  They record brain waves. Researchers have learned that certain brain waves patterns are associated with feelings of relaxation and with sleep.  EEGs are used to help diagnose some kinds of psychological disorders and to help locate tumors.

Brain Imagining

Scans – a more recent technique they use computers to generate images of the brain from various sources of information.  These are used to detect brain abnormalities, cancer, and other problems.  Some such scans are the

· CAT – Computer axial tomography – x-ray of the brain
· PET – Position emission tomography – injected with radioactive sugar, when it reaches the brain more is used in more active parts of the brain. A computer uses the sugar levels to produce an image of the brain.
· MRI – magnetic resonance imaging – a  non invasive medical produced.  They lie in a magnetic field.  Radio waves cause  parts of the brain to give off extra energy. Which is measured from multiple angles, which is then triangulated to get a detailed image of the brain.
· fMRI – functional MRI which is a faster version of the MRI.  It can show which parts of the brain are active when we perform different activities.
The PET and the fMRI show that most of our problem solving takes place in the frontal lobes of the brain.
Heredity: Our Genetic Background

Heredity is the transmission of characteristics from parents to offspring.  They study heredity to understand how and why people behave as they do.  It plays a key role in the development of traits both in people and in animal.  Some psychological traits such as shyness, leadership, aggressiveness, and even an interest in arts and crafts are influenced by heredity.  Some disorders are also influenced by heredity – alcoholism, schizophrenia, bipolar disorder, and depression.

Genes and Chromosomes

Genes are the basic building blocks of heredity.  Traits are determined by pairs of genes, with one gene from each pair inherited from each parent.  Some such as blood type are formed from a single pair of genes, while others such as intelligent are a combination of genes.  Genes are found in chromosomes which are composed of DNA. Most human cells contain 46 chromosomes that are organized into 23 pairs.  We know that 22 of the 23 are similar in both male and females. That last pair is known as the sex chromosome.  Males contain an x and y chromosome while females have two x chromosomes, so they always pass an x chromosome down to their offspring.

When a child is born without 46 chromosomes in each cell than physical and behavioral disorders occur.  The most common is when an extra chromosome on the 21st pair results in Down syndrome.

Nature vs. Nurture – 

Nature is what we inherit. Nurture includes family, education, culture, living conditions, everyday individual experiences, and a variety of other factors that are all part of people’s environment.  Those who support the Nature side believe that traits and personality are primarily determined by their biological makeup.  Our inherited characteristics are what determine the kind of people we will be.  On the others side, the nurture side says that the environment determine how we behave and think.  Today most biologists think that both have a part to play in our behavior.  It is the interaction of heredity and environment that determine who we are.  It is determined that some of our traits, such as intelligence are largely affected by our genes.  If this is so, then our destiny is controlled by biology and we can’t control it.

Kinship studies

This is the one way that psychologists can determine the roles that heredity and environment play in determining traits.  Kinship refers to how many genes people have in common.  For example identical twins have 100% of their genes in common.  A parent and child have 50% in common.  Psychologists study certain traits or behavioral patterns and then compare them to a relative.  If genes are involved then people who are more closely related should exhibit the same trait.

Two common types of studies are twin studies and adoptee studies.

Since Identical twins share the same genetic makeup, then if one likes jazz and the other likes rock, than it must be determined by environment, not biology. But fraternal twins only have 50% in common.  The premise is that if identical twins are more similar on a certain trait than are fraternal twins, then that trait is influenced by genetics.  The studies have shown that identical twins are more likely than fraternal twins to share psychological disorders such as autism, substance dependence, and schizophrenia which show that these disorders are more likely caused by heredity.

One problem with twins is that they tend to grow up with the same environment and be treated the same way.  So they started the Adoptee Studies.  They do this to eliminate the effects of common backgrounds.  Children who have been separated at an early age from their parents and raised by someone else are studied to see whose traits they are more similar to, their biological parents or adopted parents.


