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SUBJECT and GRADE Life Sciences Grade 10 

TERM 2 Term 2 (Week 1,2 and 3)  

TOPIC Animal tissues and organs 

AIMS OF LESSON At the end of this lesson you should be able to: 

• Define basic terminology such as etc. diffusion, xylem, neuron etc. 

• Know the four types of animal tissues 

• Know the relationship between the structure and function of these tissues 

• Understand applications of indigenous knowledge systems and biotechnology 

• Know the structure and functions of the different parts of a dicotyledonous leaf as an example of a plant organ 
 

RESOURCES  
 

Paper based resources 

Refer to your textbook section on: 

• The FOUR types of animal tissue  

• Indigenous knowledge systems and biotechnology 

• Structure of a dicotyledonous leaf 

INTRODUCTION 
 

• You have studied cell structure and the functions of the different organelles in Grade 9 and in term 1 in Grade 10 

• You also have studied the concept of a tissue as a group of similar cells that are adapted for a particular function. 

CONCEPTS AND SKILLS 
 

Below are definitions of some of the terms that you will study under this section. Use your textbook and underline all 
the new terms/words that you encounter while studying through the section on animal tissues and the plant leaf. Use 
the glossary in your textbook to define these new terms/words (Note: At least 2 marks are awarded if you can define a 
term correctly in a test or examination) 
 
Tissue –  a group of similar cells that perform a common function 
Organ – a group of different tissues that perform a specific function. 
Biotechnology – the use of living organisms and their biological processes to improve the quality of life. 
Tendon – connective tissue that joins muscle to bone 
Ligament – connective tissue that joins bone to bone 
Squamous epithelium – type of epithelium that lines the internal walls of blood vessels  
Indigenous knowledge – knowledge that communities or culture have acquired over generations through their 

interaction with the environment 

Stem cell – an undifferentiated cell in the human body that has the ability to develop into any type of specialized cell  
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Cloning – the process whereby a genetically identical replica of a cell or entire organism is made 

 

Study the following table of the FOUR types of animal tissues, their structure and functions. Refer to the section 

‘Animal Tissues’ in your textbook and study the diagrams/illustrations of the different types of animal tissues: 

 

Tissue group Type of tissue Structure Function 

Epithelial tissue 
(form linings 
that cover 
internal and 
external 
surfaces) 

Squamous 
(lines internal walls 
of cavities i.e. blood 
vessels, heart, 
alveoli, mouth and 
esophagus) 

Single layer of thin, 
flat cells. Nucleus 
horizontally 
flattened and has 
an oval shape 

Protects underlying 
tissues. It is permeable 
to gasses and liquids. It 
prevents friction 

Columnar 
(lines the alimentary 
canal e.g. stomach 
and small intestine) 

Cells are elongated 
and column-
shaped. Nuclei are 
elongated and 
occurs near the 
base of the cells. 
Goblet cells which 
secrete mucus 
often occur 
between the cells  

Provides support to 
other cell types. 
Absorbs food, water 
and minerals. Goblet 
cells secrete mucus 

Ciliated 
(lines the nasal 
cavities, trachea and 
bronchi in the lungs) 

Consists of 
columnar epithelial 
cells with fine hairs, 
known as cilia. 
Goblet cells which 
secrete mucus 
often occur 
between the cells 

Mucus from goblet cells 
traps dust and 
movement of the cilia 
away from the lungs will 
ensure that mucus is 
removed.  

Cuboidal 
(lines glands e.g. 
sweat glands and 

Cells are more or 
less cube-shaped. 
Nuclei are round 

Produce a variety of 
secretions e.g. sweat, 
milk etc. 
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salivary glands 
where it secretes 
substances) 

and occur in the 
centre of the cell. 

Connective 
tissue 
(binds, supports 
or surrounds 
other tissues or 
organs)  

Areolar connective 
tissue 
(forms a layer 
beneath the skin and 
connects the skin to 
underlying muscles) 

Yellow, elastic 
fibres and white, 
inelastic collagen 
fibres are found in 
the matrix of this 
tissue 

Insulates the body. 
Protect organs by 
serving as packing tissue 

Dense connective 
tissue 
(joins muscle to 
bone and bone to 
bone) 

Consists of a small 
amount of matrix, 
large number of 
fibres and a small 
number of cells 

Inelastic tendons join 
muscle to bone. 
Elastic ligaments join 
bone to bone 

Cartilage  
(tough, elastic tissue 
that forms part of 
the endoskeleton of 
vertebrates) 

Rubbery matrix 
that consists of a 
protein called, 
chondrin. Cartilage 
cells, called 
chondrocytes, 
occur in spaces 
(lacunae) in the 
matrix. Cartilage is 
protected by a 
membrane, the 
perichondrium  

Reduces friction 
between bones at joints 

Bone  
(occurs in the 
various bones of the 
endoskeleton of 
vertebrates) 

Contains a hard 
matrix. Haversian 
canals that contain 
blood vessels and 
nerves occur in 
bone tissue. Bone 
cells are called 

Bone is a supporting 
framework that gives 
shape and rigidity to the 
body. It protects organs 
e.g. the brain, heart and 
lungs. It serves as place 
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osteocytes. Bone is 
enclosed by a 
membrane, the 
periosteum 

of attachment for 
muscles 
 

Blood 
(Circulates in blood 
vessels) 

Matrix of blood is 
known as blood 
plasma. Three 
types of blood cells 
in the blood plasma 
i.e. erythrocytes, 
leucocytes and 
thrombocytes 

Transports nutrients, 
hormones, enzymes, 
oxygen, carbon dioxide 
and waste products in 
the body. Plays a role in 
blood-clotting. 

Muscle tissue 
(responsible for 
movement in 
different parts 
of the body) 

Striated/Skeletal 
muscle 
(Attached to bone 
and responsible for 
movement of the 
skeleton) 

Consists of muscle 
fibres/cells. A 
muscle fibre 
consists of 
cytoplasm, large 
number of nuclei 
and mitochondria 
which is enclosed 
by a membrane 
called the 
sarcolemma. Each 
muscle fibre 
consists of 
thousands of 
myofibrils 

Responsible for 
voluntary actions such 
as walking and running 

Smooth muscle 
(Found in the walls 
of the alimentary 
canal, bladder, blood 
vessels and uterus) 

Consists of spindle-
shaped muscle 
fibres with one 
large oval nucleus 
per fibre 

Responsible for 
involuntary actions e.g. 
dilation and constriction 
of blood vessels 
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Cardiac muscle 
(Occurs in the walls 
of the heart) 

Consists of 
branched muscle 
fibres that are 
connected to one 
another. A single 
nucleus is in the 
centre of each 
fibre. 

Responsible for 
involuntary contraction 
and relaxation of the 
heart 

Nerve tissue 
(Made up of 
specialized cells 
called neurons. 
Nerve tissue 
that forms the 
brain and spinal 
cord is known 
as the central 
nervous system. 
Nerve tissue 
outside the 
central nervous 
system is 
known as the 
peripheral 
nervous 
system.) 

Motor neurons 

A neuron consists 
of a cell body, 
dendrites and an 
axon. Dendrites 
conduct nerve 
impulses to the cell 
body. An axon 
conducts nerve 
impulses away 
from the cell body 

Conduct nerve impulses 
from the central 
nervous system (brain 
and spinal cord) to the 
effectors (muscles and 
glands) 

Sensory neurons Conduct nerve impulses 
from the receptors (e.g. 
sensory organs) to the 
central nervous system 
(brain and spinal cord) 

Interneurons Conduct nerve impulses 
between the sensory 
and motor neurons in 
the brain and spinal 
cord 

 

Refer to your textbook and do RESEARCH on the section on Indigenous knowledge systems and biotechnology.  Focus 
on the following as you work through this section: 

• Traditional technology e.g. traditional medicines and traditional healers 

• Medical biotechnology e.g. immunity, vaccines, antibiotics and blood transfusions 

• Cloning of plant and animal tissues and stem cells – focus also on ethics and legislation 
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Study the section on organs and leaf structure in your textbook. Focus on the following: 
 

• Diagram of a cross-section of a dicotyledonous leaf 

• Structure and function/s of the leaf tissues. 
 

 
 

Leaf section Structure Functions 
Epidermis Covers upper and lower 

surfaces of the leaf. 
Transparent and do not 
contain chloroplasts. Waxy 
cuticle covers the epidermis. 
Lower epidermal cells contain 
stomata 

Protects the underlying 
tissues.  
Cuticle reduces excessive 
moisture loss. 
Allow light through for 
photosynthesis.  
Stomata are responsible for 
gaseous exchange into and out 
of leaf 

Mesophyll  
(Palisade and spongy 
mesophyll) 

Palisade cells: elongated cells 
under the upper epidermis. 
Contain large amount of 
chloroplasts. No intercellular 
air spaces between the cells. 
Cell walls are thin. 

Palisade cells are primarily 
responsible for photosynthesis 
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Spongy cells: round 
parenchyma cells with large 
intercellular air spaces. 
Contain chloroplasts. 

 
Spongy cells are also 
responsible for photosynthesis 
and gaseous exchange 

Vascular bundles  
 

Xylem and phloem Xylem transports water and 
dissolved mineral salts to the 
mesophyll cells 
Phloem transports produced 
organic nutrients to other 
parts of the plant. 

 
 
 
 
 
 
Know the meaning of instructional verbs in test and examination questions e.g. 
 

Instructional verb Meaning 

Name Give the name of something 

Differentiate Use differences to qualify between 
two or more categories 

Tabulate Draw a table and indicate the 
answers as direct pairs. 

Describe State in sentences the main points 
of a process 

Explain  Give your answer in a cause-effect 
or statement and reason sequence 

Compare Give similarities and differences 
between concepts 
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Answer the following questions: 
 
Question 1 
 
Discuss animal tissue by answering the following questions.  
 
1.1 Tabulate ONE functional and TWO structural differences between motor neurons and sensory neurons.   
1.2 How do tendons and ligaments differ from one another regarding their respective functions?    
1.3 Give a definition for cartilage.         
1.4 List FOUR functions of bone in the body. 
 
Question 2 
Study the diagram of a cross-section through a leaf and answer the questions that follow. 
 

 
2.1 Write down the LETTER(S) of the following parts: 
       (a) Where most chloroplasts are found.        
       (b) Epidermal tissue.          
2.2 What are parts C and D collectively called?       
2.3 Tabulate ONE structural difference between parts E and F. 
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Question 3 
Futhi, Africa's first cloned calf was born in 2003. “Futhi” means replica or repetition in Zulu. Futhi was cloned from a single 
cell, taken from the ear of the donor cow. 
 
 

 
 
3.1 Give a reason why the nucleus of the cell from the "ovum donor" has been removed? 
3.2 Some people object to cloning. Give ONE reason in favor and ONE reason against cloning. 
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Question 4 

Read the passage below and answer the questions that follow. 

 
4.1 Name ONE source of stem cells.  
4.2 Explain why the characteristics of stem cells make them useful in treating some disorders. 

4.3 Explain ONE possible advantage of creating an ovary-like structure. 

 

Common errors made by learners in examinations: 

• Learners not familiar with basic terminology  

• Learners do not understand instructional verb/s in a question e.g. the difference between describe and explain 

• Learners not able to provide correct labels to drawings/illustrations 

• Learners do not know the structure and functions e.g. the functions of the palisade cells in the leaf or the 
functions of different tissues 

 
 

ACTIVITIES/ASSESSMENT Complete the activities/questions on the sections on animal tissues and the leaf in your textbook.  

CONSOLIDATION • Define all the terminology relevant to the topic/s covered in this lesson 

• Label and draw diagrams of the different animal tissues 

• Make sure that you can identify different animal tissues from diagrams/illustrations 
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• Label and write down the functions of the different parts of the leaf 
 
Note: The knowledge and skills gained in this section will help you to have a better understanding of the following 
sections that you still need to deal with i.e. 

• Support and transport systems in plants 

• Support systems in animals (human skeleton) 

VALUES  One of the differences between modern science and traditional, indigenous knowledge systems is that they have their 
origins in different world views. I hope that you understand the different cultural contexts in which indigenous knowledge 
systems were developed after your study of the section on indigenous knowledge and biotechnology  

 


