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GRADE 9: Life science 6 

Hormones and nerves 

About this unit 
This unit is the sixth of six units on life science 
for Grade 9.  

This unit is designed to guide your planning and 
teaching of lessons on life science. It provides a 
link between the standards for science and your 
lesson plans. 

The teaching and learning activities should help 
you to plan the content and pace of lessons. 
Adapt the ideas to meet your students’ needs. 
For extension or consolidation activities, look at 
the scheme of work for Grade 12F and Grade 8. 

You can also supplement the activities with 
appropriate tasks and exercises from your 
school’s textbooks and other resources. 

Introduce the unit to students by summarising 
what they will learn and how this builds on earlier 
work. Review the unit at the end, drawing out the 
main learning points, links to other work and real 
world applications. 

Previous learning 
To meet the expectations of this unit, students should already know that life 
processes are controlled and they should know the names of the main 
organs of vertebrates that are responsible for sensitivity and waste removal. 
They should be able to describe the symptoms, causes and problems of 
diabetes. They should already be able to plan, collect data and make 
observations in a systematic way, identify patterns, consider the validity of 
evidence and draw conclusions. 
 

Expectations 
By the end of the unit, students know how insulin operates and contrast 
hormone and nervous control systems. They understand the importance of 
homeostatic mechanisms and can explain temperature and water regulation. 
They know the structures and function of nerve cells and about nerve 
impulses. They know the importance of the reflex arc and the structure and 
function of the ear and the eye. They carry out systematic investigations, 
process data and evaluate evidence before drawing generalised 
conclusions. 

Students who progress further know that organisms that can respond to 
changes in their environment have an increased chance of survival. They 
understand the principles of homeostasis and negative feedback. They 
compare and contrast the hormonal and nervous control systems. They 
control variables, work as a team and use appropriate equipment and 
materials. 
 

Resources 
The main resources needed for this unit are: 
• data on water production and urine intake on a hot and cold day, and 

graphs of insulin and blood sugar levels 
• reaction timer software or Internet access 
• model ear and eye 
• shoeboxes for making pin-hole cameras, filament bulb or candle 
• signal generator and loudspeaker, card and sound meter 
 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• homeostasis, vasodilation  
• ADH antidiuretic hormone, thyroxine, growth hormone, adrenaline, insulin, 

testosterone, oestrogen. 
• central nervous system, motor nerve cell, sensory nerve cell, reflex arc 
• cell body, axon, dendron, myelin sheath, dendrites 
• cornea, pupil, iris, lens, aqueous humour, vitreous humour, retina, blind 

spot, fovea, optic nerve 
• eardrum, hammer, anvil, stirrup, cochlea, auditory nerve, semicircular 

canals 
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Standards for the unit 

11 hours 
 SUPPORTING STANDARDS 

Including Grade 8 standards 
 CORE STANDARDS 

Grade 9 standards 
 EXTENSION STANDARDS 

9.10.1 Explain the importance of maintaining a constant internal environment. 

9.10.2 Explain the ways in which hormonal control occurs and the effects of 
insulin. 

12F.9.1 Explain the importance to the survival 
of organisms of being able to respond 
to environmental stimuli. 

9.10.3 Know the general structure and functions of the human nervous system, 
the structure and function of types of nerve cells, and the pathways taken 
by a nerve impulse in response to a stimulus. 

9.10.4 Know the functioning and importance of the reflex arc.  

12F.9.2 Explain the importance of homeostasis 
in mammals and describe the process 
in terms of receptors, effectors and 
negative feedback. 

9.10.5 Know the structure and function of the human eye and ear. 

9.10.6 Know how the body controls temperature and water balance. 

8.9.1 Know the symptoms, causes and 
problems of diabetes and obesity. 

9.10.7 Know the similarities and differences between hormone and nervous 
control systems. 

12F.9.5 Describe the similarities and 
differences between nervous and 
hormonal control systems in 
mammals. 

10F.1.1 Identify and develop a clearly focused 
research question. 

10F.1.3 Identify and control variables. 

4 hours 

Homeostasis 
and role of 
hormones 
 

4 hours 

Nervous system 
and types of 
nerves; pathway 
of nerve 
impulse 
 

3 hours 

Structure of the 
human eye and 
ear 

 

8.1.1 Plan investigations, controlling 
variables and collecting an 
appropriate range of evidence, 
using appropriate techniques to 
ensure accuracy, identify patterns in 
observations and data, draw 
generalised conclusions and test 
predictions. 
 

9.1.1 Plan investigations, controlling variables and collecting an appropriate 
range of evidence, using appropriate techniques to ensure accuracy, carry 
out calculations, identify patterns in observations and data, draw 
generalised conclusions and test predictions. 

10F.1.5 Evaluate experimental design, identify 
weaknesses and develop realistic 
strategies for improvement. 

Unit 9L.6 
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Activities 

Objectives Possible teaching activities Notes School resources 

Review what students recall about enzymes from work on digestion in Grade 8 and explain that 
enzymes control many of the chemical reactions that happen in the body. Enzymes work best at 
body temperature, 37 °C (a body temperature of 44 °C is fatal). Provide students with information 
about how the body controls temperature and ask students to summarise the body’s responses 
when the body temperature starts to rise and fall. Ask students to include vasodilation, sweating 
and shivering in their answers. 

Explain to students that cells of the body work best when their surroundings are kept constant and 
temperature control is an example of homeostasis – maintaining a constant internal environment. 
The body has many mechanisms that keep the cells’ surroundings constant even though the 
external environment changes. Ask students what else needs to be controlled in the body. They 
may suggest pH, levels of water, sugar, salts, oxygen and carbon dioxide. 

You can find useful information for students 
on how the body controls temperature on 
www3.fhs.usyd.edu.au/bio/homeostasis/ 
Introduction.htm. 

Use this column to note 
your own school’s 
resources, e.g. 
textbooks, worksheets. 

Tell students that the human body is 60% water and ask them, in groups, to discuss the functions 
of water in the human body. Explain that while water is constantly added to and lost from the 
body, it is important that the water level inside the body remains constant. Tell them that the 
kidneys remove excess water from the body.  

Provide students with data on water intake and urine production for a person exercising in cool, 
hot dry and hot humid conditions. When students interpret the data, they will need to account for 
water lost through sweating and water vapour from the lungs. 

  

4 hours 

Homeostasis and role of 
hormones 
Explain the importance of 
maintaining a constant internal 
environment. 

Know how the body controls 
temperature and water 
balance. 

Explain the ways in which 
hormonal control occurs and 
the effects of insulin. 

 

 

Explain to students that the amount of water excreted by the kidneys is controlled by a hormone 
(ADH antidiuretic hormone). Define hormones as chemical messages produced in one part of the 
body that have an effect in another part of the body. Explain that, if the body is dehydrated, 
receptors in the brain trigger the production of ADH, which is transported in the blood to the 
kidneys, where it makes the kidneys produce less urine, conserving the amount of water in the 
body. ADH also triggers nerve impulses to tell the body it feels thirsty.  

Ask students to label a diagram of the body to show where some major hormones are produced 
and what they control (e.g. thyroxine, growth hormone, adrenaline, insulin, sex-hormones – 
testosterone and oestrogen). 

Remind students of what they know about the role of insulin from their work on diabetes in 
Grade 8. Provide data on insulin and glucose levels in the blood and ask students to interpret it.  
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Objectives Possible teaching activities Notes School resources 

Introduce students to the human nervous system and explain that it is composed of nerve cells 
(neurones) that are bundled into nerves. Tell them that the brain and spinal cord are called the 
central nervous system and that nerve impulses are relayed through the spinal cord and processed 
in the brain. Explain that two types of nerve cells connect to the central nervous system – sensory 
nerve cells and motor nerve cells. Ask students to draw diagrams of a sensory and a motor nerve 
cell and to label each part of the cell (including cell body, axon, dendron, myelin sheath and 
dendrites) and the direction the nerve impulses travel along each type of nerve. Ask students to 
construct a table of similarities and differences between sensory and motor nerve cells. 

Enquiry skill: 9.3.1 

 
 

Challenge a student to catch a falling 1 Riyal note. Ask the student to put his/her hand out with a 
gap between fingers and thumb for the note to fall. Hold the Riyal note between the student’s 
fingers and thumb and without warning drop the note; discuss with the class why the student’s 
reflexes are not fast enough to catch the money. Ask students to write the steps in the pathway of 
the nerve impulse from sensory nerve cells in their eye to the brain, spinal cord and motor nerve 
cells to muscles in the forearm to move fingers and thumb together. 

Ask students to measure their reaction time by catching a falling ruler between their fingers or 
using a computer programme. 

Get students to estimate the speed of a nerve impulse in the following way. Ask them each to measure 
their arm span and the distance from their shoulders to their brain. Then tell them to hold hands in a 
circle. Tell one student to start a stopclock at the same time as squeezing the hand of the next student.
As each student feels their hand squeezed they must squeeze the hand of the next student, until the 
last student in the circle stops the stopclock. Students can calculate the speed of the nerve impulse by 
dividing total distance by time. Ask students to list three sources of error in this experimental method 
(e.g. a student may anticipate their hand being squeezed and pass the message on too soon). 

 
 
 
 
 
 

ICT opportunity: Use of computer program to 
measure reaction time. A suitable program is 
available at 
www.topendsports.com/testing/reactime.htm  

Enquiry skills 9.1.6, 9.3.2 

 

Ask students, in pairs, to test some of their automatic reflex actions (e.g. cover and uncover their 
eyes and observe the pupil of the eye contracting, tap the leg gently below the knee to make the 
knee jerk). Ask students to construct a table of reflexes and their importance for survival 
(e.g. swallowing, blinking, withdrawing a hand from a flame). 

Ask students to draw diagrams to compare the pathways of the nerve impulse of a voluntary 
response (e.g. trying to catch the money dropped between their fingers) and a reflex arc 
(e.g. withdrawing a hand from a flame). Ask them to explain why reflex arcs are quicker and why 
this is important in terms of survival. 

  

4 hours 

Nervous system and types 
of nerves; pathway of nerve 
impulse 
Know the general structure 
and functions of the human 
nervous system, the structure 
and function of types of nerve 
cells, and the pathways taken 
by a nerve impulse in 
response to a stimulus. 

Know the functioning and 
importance of the reflex arc. 

Know the similarities and 
differences between hormone 
and nervous control systems. 

Review  
To summarise what students have learnt about hormones and nerves, ask them to organise what 
they know about these two different methods of sending information around the body. Students 
could complete a table like the one below comparing nerves and hormones. 

 Hormones Nerves 

Source of message   

Form of message   

Speed of message   

General or specific effect   
 
 

 
Enquiry skill 9.3.1 
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Objectives Possible teaching activities Notes School resources 

Show students a model eye and describe the function of each part: cornea, pupil, iris, lens, 
aqueous and vitreous humour, retina, blind spot, fovea, optic nerve. Provide a cross-section 
diagram of the eye for them to label and annotate. Discuss how the pupil changes size to let more 
or less light into the eye and how the lens changes shape to focus on close-up or distant objects. 
Ask students to write a description of how we see in their own words, including what happens to 
rays of light as they pass through the eye to the retina.  

Get students to find their blind spot as follows. Tell them to draw a black cross on the left side of a 
piece of paper and a circle 7 cm to the right. Then tell them to cover their right eye, hold the piece 
of paper just in front of their face and stare at the circle with their left eye while moving the paper 
gradually away from their face. When the paper is a short distance from their face the cross will 
disappear. 

Ask students to make a pin-hole camera from a shoebox with a lid. Make a small hole at one end 
of the shoe box and cut out a section at the opposite end and replace it with greaseproof paper. If 
they point the camera at a candle or filament bulb, they will see an inverted image of the light 
source on the screen. Ask them to match parts of the pin-hole camera to parts of the eye 
(e.g. pin-hole = pupil, screen = retina).  

 
 
 
 
 
 

Enquiry skill 9.1.4 

 

Discuss with students how sound travels from a vibrating object through the air to their ears. 
Show them a model of the ear and describe how each part of the ear transfers the vibrations: 
external ear, eardrum, small bones (hammer, anvil and stirrup), cochlea, auditory nerve and 
semicircular canals. Provide students with a cross-section diagram of the ear to label and 
annotate. Ask them to write a description of how we hear sounds, listing in the correct order which 
parts of the ear vibrate. 

Let students find out the range of frequencies of sound they can hear by playing them sounds 
from a signal generator. Discuss the fact that, even though we cannot hear sounds above and 
below our range of hearing, the sounds are still travelling through the air, and other animals can 
hear them. 

 

 

 

 

 

 

3 hours 

Structure of the human eye 
and ear 
Know the structure and 
function of the human eye and 
ear. 

Plan investigations, controlling 
variables and collecting an 
appropriate range of evidence, 
using appropriate techniques 
to ensure accuracy, carry out 
calculations, identify patterns 
in observations and data, draw 
generalised conclusions and 
test predictions. 

Ask students to work in groups to formulate their own question about an aspect of hearing to 
investigate. Tell them to plan their work, including consideration of variables and collection of 
suitable data. For example, students could investigate the following questions: 
• Does the size of the external ear affect hearing sensitivity? 
• Are two ears better than one? 
• How loud must words be for a person to understand them? 
Tell them to present their results as tables and appropriate graphs, write a conclusion and 
evaluate their investigations. 
 

Enquiry skills 9.1.1, 9.1.2  
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Assessment 

 Examples of assessment tasks and questions Notes School resources 

The diagram on the right shows part of the human ear. 

We can hear somebody speaking because sound waves enter our ears. 

a. What do our eardrums do when sound waves reach them? 

b. Describe how sound waves travel from the eardrum to the cochlea. 

c. Sometimes a lot of wax is produced in the ear. The wax rests against the eardrum, as shown 
in the diagram. Give one reason why we cannot hear very well when our ears contain a lot 
of wax. 

Adapted from QCA Year 9 science test, 2004 

 

 
 

 Assessment 
Set up activities that allow 
students to demonstrate what 
they have learned in this unit. 
The activities can be provided 
informally or formally during 
and at the end of the unit, or 
for homework. They can be 
selected from the teaching 
activities or can be new 
experiences. Choose tasks 
and questions from the 
examples to incorporate in 
the activities. 

 A boy is jogging in the street. As he passes a garden gate, a dog jumps up and barks. 

a. Information is passed from the boy’s ears to his brain. 

 i. In what form is information passed from the ear to the brain? 

 ii. What part of the nervous system carries information from the ear to the brain? 

b. When the dog barks, the hormone adrenaline is released from the boy’s adrenal glands. 

 i. State how adrenaline reaches the muscles. 

 ii. Adrenaline causes the heart to beat more quickly and to increase the blood supply to the 
muscles. It also speeds up the breakdown of glycogen in the muscles. How do these 
changes help the boy to run more quickly? 

Adapted from QCA Year 9 science test extension paper, 1995 
 

  

 

 

Unit 9L.6 
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