
B
IO

L
O

G
Y

ST
U

D
E

N
T

 T
E

X
T

B
O

O
K

G
R

A
D

E
 12

BIOLOGY
STUDENT TEXTBOOK

GRADE 12

2023

BIOLOGY
STUDENT TEXTBOOK

GRADE 12

2023

FEDERAL DEMOCRATIC REPUBLIC OF ETHIOPIA
MINISTRY OF EDUCATION





Federal Democratic Republic of Ethiopia 
Ministry of Education

Hawassa University





ISBN: 978-99990-0-011-6





3





5





7





9





11





13





15





17





19





21





23





25





27





29





31





33





35





37





39





41





43





45





47





49





51





53



Asexual 



55





57









61





63

the other have nonsepatate (coenocytic 





65





67





69





71





73





75





77









81





83









87





89





91





93





95





97





99









103





105





107





109





111





113





115





117





119









123





125





127





129





131





133





135









139





141









145





147





149





151





153





155





157





159









163





165













171









175





177





179





181





183





185





187









191





193





195





197





199





201





203

Lucy and Ardy



Both Lucy and Ardy are important fossils in 
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Activity 5.5 

Make a small group and search from 

different sources about synapses and 

special types of synapses and answer the 

following questions. 

a. Do we have special types of synapses?  

b. What are neuromuscular junctions? 

What is their role? Where do we find 

them? Reflect your findings to the class. 

  

 

 

 

 

 

 

Activity 5.6 

Search from different sources (books and the internet) about the various types of 

neurotransmitters and their role in the nervous system. Reflect your finding to the class. 

 Keywords 

Spinal cord a column of nerve tissue 

within the backbone 

Neurons nerve cells 

Sensory receptors nerve endings that 

can sense stimuli, e.g. pressure, pain, 

temperature, and start a nerve impulse 

th t d thi i f ti b k t th

 
5.1.4. Types of the nervous system 

 

 

Human nervous system has two main parts. 

These are the central nervous system (CNS), 

which is made up of brain and spinal cord, 

and the peripheral nervous system which 

consists of the nerves that branch out from the 

brain and spinal cord. 

A. The Central Nervous System  

The Central Nervous System (CNS) consists 

of two main parts: – the brain and the spinal 

cord.  

By the end of this section, thestudent will be able to: 

� Identify types of the nervous syste 



 

Self-questioning 

Which parts your body systems get 

involved for coordination and 

rapid responses to the changes in 

the environment? 

The Brain 

Central nervous tissue is delicate. Because of this 

characteristic, and because damaged nerve cells 

cannot be replaced, this fragile, irreplaceable tissue 

must be well protected. Four major features help 

protect the CNS from injury:  

1. It is enclosed by hard, bony structures. The cranium (skull) encases the brain, and the 

vertebral column surrounds the spinal cord.  

2. Three protective and nourishing membranes, the meninges, lie between the bony covering 

and the nervous tissue.  

The meninges consist of three connective tissue layers:  

• Dura mater – this layer lies closest to the bone of the skull and is a double layer of tough, 

fibrous, connective tissue. The outer layer is called the periosteal layer (the spinal cord lacks 

this layer), and the meningeal layer lies closest to the brain.  

• Arachnoid mater – between the dura mater and the arachnoid mater there is a space called 

the subdural space. The arachnoid mater is a delicate serous membrane. The subarachnoid 

space is below the arachnoid mater and above the pia mater. The subarachnoid space contains 

CSF and is also home to some of the larger blood vessels serving the brain.  

• Pia mater – this is a delicate connective tissue layer that clings tightly to the brain. It contains 

many tiny blood vessels that serve the brain. 

The brain “floats” in a special cushioning fluid, the cerebrospinal fluid (CSF).  It is a thin fluid 

similar to plasma and has several important functions: 

• it acts as a cushion, supporting the weight of the brain and protecting it from damage; 

• it helps to maintain a uniform pressure around the brain and spinal cord; 

• there is a limited exchange of nutrients and waste products between neurones and CSF. 

Protected within the skull, the brain is composed of the cerebrum, cerebellum, and brainstem 

(Medula) (Figure 5.3). 
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Cerebrum 

The cerebrum, also called the telencephalon, 

is the largest portion of the brain in humans. 

Cerebrum: is the largest part of the brain 

and is composed of right and left 

hemispheres. It performs higher functions 

like interpreting touch, vision and hearing, as 

well as speech, reasoning, emotions, learning, 

and fine control of movement. 

The hypothalamus (“under the thalamus”) is 

the center for homeostatic control of the 

internal environment. It receives signals 

about the state of the body and regulates 

thirst, appetite, and body temperature. It also 

controls sex drive and is an endocrine gland 

that interacts with the adjacent pituitary 

gland. 

Thalamus 

The thalamus is superior to the hypothalamus 

andinferior to the cerebrum. The third 

ventricle is a narrow cavity that passes 

through both the thalamus andhypothalamus. 

Many of the functions of the thalamusare 

concerned with sensation. The midbrain acts 

as a relay station for tracts passing between 

the cerebrum and the spinal cord or 

cerebellum. The tracts cross in the brain stem 

so that the right side of the body is controlled 

by the left portion of the brain, and the left 

portion of the body is 

controlled by the right portion of the 

brain.The brain stem also has reflex centers 

for visual, auditory, and tactile responses. 

The cerebellum lies under the occipital lobe 

Figure 5.9 Parts of human brain  



 

of the cerebrum and is separated from the 

brain stem by the fourth ventricle. It is the 

largest part of the hindbrain. The cerebellum 

receives sensory input from the eyes, ears, 

joints, and muscles about the present position 

of body parts, and it also receives motor 

output from the cerebral cortex about where 

these parts should be located. After 

integrating this information, the cerebellum 

sends motor impulses by way of the brain 

stem to the skeletal muscles. In this way, the 

cerebellum maintains posture and balance.  

It also ensures that all of the muscles work 

together to produce smooth, coordinated 

voluntary movements. The cerebellum 

assists the learning of new motor skills such 

as playing the piano or hitting a baseball. 

New evidence indicates that the cerebellum 

is important in judging the passage of time. 

Medulla (Brainstem) 

The medulla oblongata, pons, and midbrain 

constitute the brainstem. The brainstem 

connects the spinal cord to the remainder of 

the brain and is responsible for many 

essential functions.  

The word pons means “bridge” in Latin, and 

true to its name, the pons contains bundles of 

axons traveling between the cerebellum and 

the rest of  the CNS. In addition, the pons 

functions with the medulla oblongata to 

regulate breathing rate, and has reflex centers 

concerned with head movements in response 

to visual and auditory stimuli.  

The medulla oblongata contains a number 

of reflex centers for regulating heartbeat, 

breathing, and blood pressure. It also 

contains the reflex centers for vomiting, 

coughing, sneezing, hiccuping, and 

swallowing. The medulla oblongata lies just 

superior to the spinal cord, and it contains 

tracts that ascend or descend between the 

spinal cord and 

higher brain centers. 

White and gray matter 

The brain and spinal cord contain gray 

matter and white matter. Gray matter is 

primarily made up of neuron cell bodies. 

White matter consists of bundled axons. In 

the spinal cord, white matter forms the outer 

layer, reflecting its role in linking the CNS to 

sensory and motor neurons of the PNS. In 

the brain, white matter is predominantly in 

the interior, where signaling between 

neurons functions in learning, feeling 

emotions, processing sensory information, 

and generating 

commands. 
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Figure 5.10 White and Gray matter of a brain 
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Figure 5.28
   

Figure showing the constriction and relaxation of pupil
 

 

When an image is produced on the retina, the light-sensitive cells are stimulated. They send 

impulses to the brain along affector (sensory) neurons in the optic nerve. When the brain 

Activity 5.25 

You can observe the way the size of the pupil changes in response to light in two simple 

ways – either work with a partner or use a mirror and observe your own eyes. 

1. Observe the size of your partner’s/your own pupils in the normal working light of your 

classroom. 

2. Cover your eyes with your hands, or with a piece of cloth, for a minute or so – but keep 

your eyes open normally (you can blink). 

3. Remove the cover from the eyes and observe the pupils closely. Note down what you 

see both immediately after removing the cover and as the eye adjusts to normal light levels 

(diagrams may help).  

4. Now increase the light intensity – move outside into the sunlight or just move nearer to 

the windows. Again watch and record what happens to the pupils in the brighter light – 

and when you return to normal classroom levels of light. 
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Activity 5. 29 studying refraction  

This is a very simple exercise to remind you of the way light can be refracted as it changes 

medium. 

You will need: 

• A beaker or glass of water 

• A glass rod, ruler or your finger 

Method 

Look carefully at your rod, ruler or finger. Then dip it into the water in the beaker or glass 

and observe what appears to happen. Any changes you see are due to the rays of light 

bending as they pass from water to air.  

Activity 5.27 

Discuss in group and reflect your answer 

for the following questions. 

1. What retina is and how it works. 

2. What is color blindness? What do you 

think is the cause of color blindness? 

maintain structure, protect against injury, and 

transmit light rays. The anterior chamber is 

located between the cornea and iris, and the 

posterior chamber is the area between the 

iris and the lens (see Figure 5.29). These 

chambers are filled with aqueous humour, a 

clear liquid substance produced by the ciliary 

body. Aqueous humour helps to cleanse and 

nourish the cornea and lens as well as 

maintain intraocular pressure. The aqueous 

humour filters out of the eye from the 

posterior to the anterior chamber then into 

the canal of Schlemm through a filtering site 

called the trabecular meshwork. 

Another chamber, the vitreous chamber, is 

located in the area behind the lens to the 

retina. It is the largest of the chambers and is 

filled with a clear and gelatinous vitreous 

humour. 

  

Activity 5.28 Bending light rays 

For this investigation you will need to raid 

the stores of the physics department. 

You will need: 

• Light boxes or small, bright light sources 

• Lenses 

Method 

Switch on the light box and observe the 

light emerging. Try putting the different 

lenses in the light and make drawings to 

show how they affect the light rays. 
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 Keywords 

Outer ear the part of the ear visible 

externally  

Middle ear the main cavity of the ear, 

between the eardrum and the inner ear 

 Inner ear a complex system of 

interconnecting cavities, concerned with 

hearing and equilibrium 

Eardrum the membrane in the ear that 

vibrates to sound 

5.2.5. The Ear 

The structure, function, and defects of the 

ear 

Ears are specialized organs for hearing. They 

are also concerned with the balance and 

position of the body. The ear is divided into 

three regions: the outer ear, middle ear and 

inner ear. The outer ear consists of a flap 

called a pinna (auricle). Leading from the 

pinna is a tube, the ear canal. In a human 

being, this is about 2 cm long. The pinna 

helps to trap and funnel sound into the ear. 

This is particularly important in animals, 

which can move the pinna to pick up sounds 

with longer ears than humans. At the end of 

the ear canal that closes the tube is a sheet of 

very thin membrane called the eardrum or 

tympanum 

 

 

 

Figure 5.30 The pinna of human ear 

Activity 5.30 

Search from different books and other sources about the different types of human 

eye defects and how these defects can be resolved? Report your finding to the class. 

Activity 5. 31 

Make a small group and read from different sources about cataract and glaucoma. 

Then, interview health professionals in your locality to obtain additional information 

about how serious the problem is in your area. Write a report of your finding and 

present to the class. 
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Activity 5. 44 

Discuss in small groups if there are 

traditional mechanisms  used to 

regulate body homeostasis in your 

locality.  
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