
Human response to

the environment Scope

Adapted from DBE revision guidelines 



Human response to the

environment Notes 

Human Nervous System 

The human nervous system with its receptor organs allows the body to respond.

CNS & PNS

Peripheral 

Nervous System

Consist of:
• autonomic part which is involuntary (one
that can't be controlled)
• somatic part which is voluntary (under
conscious control).
Examples of a voluntary action
- running 
-jumping
- eating 
- walking. 
Examples of Involuntary actions, or reflex
actions
- breathing 
- sneezing.

Autonomic

 Nervous System

The autonomic part may be further divided
into the sympathetic and the
parasympathetic systems, which work
antagonistically (in an opposing manner).

Sympathetic division:
• Responsible for fight/flight

Parasympathetic division:
• Return body to rest
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Central Nervous System  

Protection of brain

The central nervous system is made up of the brain and spinal cord.

Spinal cord

The spinal cord has the following functions:
• transmits impulses from receptors to the
brain and from the brain to the effectors
• contains reflex centres that function
automatically to protect the body

• cranium
• 3 meninges (pia,dura & arachnoid matter)
• cerebrospinal fluid 

The brain

Functions of brain

Functions of Spinal cord

• Vertebral column
• 3 meninges (pia,dura & arachnoid matter)
• cerebrospinal fluid 

Protection of Spinal cord
The corpus callosum serves as a
communication bridge between left & right
hemisphere by connecting them.
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Peripheral Nervous System  

The peripheral nervous system is made up of cranial & spinal nerves

Neurons

Motor neuron

Motor neurons transmit impulses
from the central nervous system
to the effectors (muscles and
glands) in the body.

Functions

 A neuron is a single nerve cell.
neurons have the following
structures:
• dendrites – transmitting impulses
towards the cell body
• a cell body - controlling the
metabolism of the cell
• an axon – transmitting impulses
away from the cell body
• a myelin sheath – insulating the
axon to speed up transmission of
impulses; neurilemma helps to
repair damaged neurons

Three types of neurons: Motor, sensory & interneuron

Sensory neuron Inter neuron

Sensory neurons transmit
impulses from receptors to
the central nervous system.

An interneuron connects a
sensory neuron to a motor
neuron in the central nervous
system.

Impulse is transmitted from
dendrite to axon!

Synapse

A synapse is a functional
connection between the axon
of one neuron and the
dendrites of another neuron.
The connection is established
by neurotransmitters.

Significance of a synapse:
• It ensures that the impulse moves in one direction only
• It prevents continuous stimulation of the neurons
• ensures that the impulse is transmitted from the sensory
neuron to the motor neuron
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Peripheral Nervous System  

The autonomic nervous system can be subdivided into the sympathetic
nervous system and the parasympathetic nervous system.

Somatic Nervous system
The somatic nervous system controls voluntary (skeletal) muscles. The nerves in
this system allow the body to react to changes in the external environment.

The autonomic nervous system controls involuntary actions. The nerves in this
system allow the body to react to changes in the internal environment so that
homeostasis can be maintained.

Autonomic Nervous system
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Reflex action & arc

The reflex action of a person touching a hot pot:
1. The stimulus is detected by receptors and converted into a nerve impulse.
2. The nerve impulse is transmitted along the sensory neuron through the dorsal root to
the spinal cord.
3. The impulse is transmitted from the sensory neuron to an interneuron in the spinal
cord.
4. The impulse is transmitted from the interneuron to a motor neuron in the spinal cord.
5. The impulse exits the spinal cord through the ventral root and is transmitted along
the axon of the motor neuron to the effector organs (muscle; this causes the muscles in
the arm to contract).
6. The hand pulls away from the stimulus quickly.

A reflex action is a quick, automatic response to a stimulus. 
Examples: knee-jerk, sneezing and quickly removing a body part away from danger
to respond to pain.

A reflex arc is the pathway along which an impulse is transmitted to bring about a
response to a stimulus during a reflex action.

Significance of Reflex action:
The reflex action allows for a quick response, without thinking about it, to prevent
damage to the body.

If 2 stops working:
• person touches stove, doesnt
feel pain, doesn’t move hand,
gets injured 

If 4 stops working:
• person touches stove, feels
pain, doesn’t move hand, gets
injured 

Note!

Reflec arc

Reflec action



Human response to the

environment 
Disorders

Alzheimer’s disease
Alzheimer’s disease is a neurodegenerative disease which means there is
progressive brain cell death that occurs over time. The disease is
irreversible.
It is not yet known what causes the disease. 
There is no known cure but the symptoms can be managed. 

Symptoms:
• memory loss 
• confusion

Multiple sclerosis is a disease that affects young adults between the ages of 20
and 40. The body’s immune system attacks the myelin sheath covering neurons
which prevents them from functioning properly. The reason why this happens is
unknown. There is no known cure for this disease.

Symptoms:
• loss of speech and vision
• difficulty walking
• pain
• fatigue
• memory loss

Multiple sclerosis
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The Eye

Imaging in the eye

Two types of imaging occur:
• Binocular vision: vision using two eyes with overlapping fields of view so that
the separate images are combined and interpreted as one image by the brain.
• Stereoscopic vision: the ability to form three dimensional images which
provides the ability to judge distance, depth and the size of an object.

Side view

Front view
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The Eye

Accomodation
Accommodation is the ability of the eye to alter the shape of the lens to ensure
that a clear image always falls on the retina whether the object is near or distant.

Pupillary mechanism refers to the process by which the diameter of the pupil is
altered to control the amount of light entering the eye. 

Pupillary mechanism
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Short-sightedness

Short-sightedness occurs when a person has
the ability to see nearby objects but cannot
see distant objects clearly.
When looking at distant objects, the light
rays focus in front of the retina, causing
blurred vision.
Caused by:
•an eyeball that is too long
•the cornea being too curved
•the inability of the lens to become less
convex
Treatment: 
•wear glasses with concave lenses

Long-sightedness 
Long-sightedness occurs when a person has
the ability to see distant objects but is unable
to see nearby objects clearly.
When looking at nearby objects, the light rays
focus behind the retina, causing blurred
vision. 
Caused by:
• an eyeball that is too short (rounded)
• the cornea not being curved enough for the
length of the eyeball
• the inability of the lens to become more
convex
Treatment: wear glasses with convex lenses

Astigmatism occurs when the cornea or lens is not
equally rounded in all directions as it normally would be

Leads to: blurred vision, headaches orsquinting of the eyes
Treatment of astigmatism may include:
�glasses with prescription lenses
�contact lenses
�laser therapy

Cataracts occur when the clear
transparent lens becomes cloudy. This
prevents light from entering the eye
and results in blurred vision. 
Treatment:
• In the beginning, spectacles may be
used.
• As the cataract develops, surgery
may be required

Astigmatism
Cataracts
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The Ear

Outer

Middle

Inner



• The pinna traps and directs sound waves into the auditory canal towards the tympanic membrane.
• The tympanic membrane vibrates as the sound waves strike against it.
• The vibrating tympanic membrane causes the ossicles to vibrate.
• The hammer, anvil and stirrup amplify and transmit the vibrations to the oval window.
•’The oval window is smaller than the tympanic membrane. As a result, the pressure increases,
causing the sound to be amplified.
•’The vibrating oval window causes pressure waves to travel through the endolymph in the cochlea.
•’The organ of Corti in the middle chamber of the cochlea is stimulated.
•’The stimulus is converted into a nerve impulse which is transmitted to the
auditory nerve.
• The auditory nerve transmits the impulse to the cerebrum for interpretation.
• The pressure waves in the cochlea are absorbed into the middle ear through the round window
and exit the body via the Eustachian tube.
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Hearing & Balance

Hearing

The sacculae and utriculae
• contain special receptors called maculae
that are stimulated. o When the position of
the head changes,
• the pull of gravity stimulates sensory hair
cells in the maculae to generate impulses.
• The impulses generated from the maculae
are sent to the cerebellum.
• The cerebellum sends impulses to the
skeletal muscles to restore the balance.

Balance

The ampullae
• are situated at the end of semi-
circular canals contain cristae.
• The three semi-circular canals are
positioned in three different planes o
and therefore, any sudden changes in
the speed and direction of body
movement,
• cause the endolymph to move in at
least one of the semi-circular canals.
• The movement of endolymph
stimulates
• the cristae to generate impulses
which are sent to the cerebellum.
• The cerebellum sends impulses to the
skeletal muscles to restore the balance.

Balance



Middle ear infection occurs when excess fluid builds up in the middle ear.
It is caused by pathogens entering through the Eustachian tube. The fluid
cannot drain through the Eustachian tube due to the infection from the
pathogen which causes it to become inflamed.

Treatment:
• medication
• grommets are used for young children. A grommet is a draining tube
which is put into the tympanic membrane through surgery which allows
moisture from behind the tympanic membrane to drain out.

Human response to the

environment 
Hearing defects

Middle ear infections

Deafness

Deafness refers to a total or partial hearing loss. 
It may be caused by:
• injury to parts of the ear, nerves or parts of the brain responsible for hearing
• hardening of ear tissues such as the ossicles 

Treatment:
• hearing aids
• cochlear implants

Amplifies sound as a result of poor
functioning of the ossicles

Does the job of the cochlear - hence the name.

A hearing aid

A cochlear implant

A grommet
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