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Grade 9: Life science 3 

Disease and micro-organisms 

About this unit 
This unit is the third 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 10 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 
life' applications. 

Previous learning 
To meet the expectations of this unit, students should already know that 
some micro-organisms can cause illness. They should already be able to 
name the major groups of micro-organisms. They should already be able to 
assess the contributions of specific scientists. They should already be able 
to express qualitative and quantitative information through a range of 
techniques. 
 

Expectations 
By the end of the unit, students give examples of organisms that cause 
disease. They know about the body’s defence systems. They know the 
function of antibiotics and vaccination. They explain and give the equation 
for anaerobic respiration and fermentation. They know that science can raise 
ethical issues. They communicate their results using a variety of techniques. 
They grow and handle micro-organisms safely. 

Students who progress further classify diseases and illnesses into 
different types and distinguish between endemic, epidemic and pandemic 
diseases. They know how scientists disseminate their ideas and understand 
the historical development of major ideas. They record and process raw 
data appropriately and draw valid conclusions, allowing for errors and 
uncertainties.  
 

Resources 
The main resources needed for this unit are: 
• information about common diseases 
• Petri dishes, nutrient agar, samples of bacteria safe to use in school, discs 

of different strengths and types of antibiotics, Pasteur pipettes, glass 
spreaders, forceps, ethanol, disinfectant 

• information about antibiotics – advice leaflets and empty bottles 
 data, video clips and simulation software about what happens to antibody 

levels in the blood when you are immunised 
 flask of active yeast suspension, vegetable oil 

 

Key vocabulary and technical terms 
Students should understand, use and spell correctly: 
• infectious, pathogen, bacteria, fungi, mould, protozoa, viruses, vector 
• antibody, vaccine, immunity, antibiotics, Penicillium, penicillin 
• anaerobic respiration, fermentation 
• aseptic, inoculate, susceptibility 
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Standards for the unit 

10 hours 
 SUPPORTING STANDARDS  CORE STANDARDS 

Grade 9 standards 
 EXTENSION STANDARDS 

8.11.1 Know that micro-organisms are 
used in making foods such as 
bread, cheese and yoghurt. 

9.12.1 Provide examples of diseases caused by micro-organisms (bacteria, fungi, 
protozoa and viruses). 

10F.9.1 Classify diseases or illnesses as 
physical, mental, social, infectious, 
non-infectious, degenerative, inherited 
or deficiency. 

6.10.2 Understand that some micro-
organisms can cause human illness 
and that regular washing and good 
food hygiene can reduce the risk of 
such illness. 

9.12.2 Know that antibiotics are effective against bacterial illness and explain why 
vaccination can protect against viral illness. 

 

 9.12.3 Know that antibodies help protect the body from the effects of microbial 
infection. 

 

 9.12.4 Give the word equations for anaerobic respiration; explain the process as a 
cellular biochemical reaction in which a respiratory substrate reacts without 
oxygen to release energy and produce carbon dioxide and alcohol or lactic 
acid; know that when carried out by micro-organisms, this is termed 
fermentation. 

 

8.2.2 Assess the importance of the work 
of specific scientists in developing 
our understanding of science. 

9.2.3 Know that science can raise ethical and moral issues, and discuss them. 10.2.1 Understand the historical development 
of the major scientific ideas. 

9.3.1 Present qualitative and quantitative data using a range of methods, such 
as descriptions and tables and through pictures graphs and diagrams, 
using ICT methods where appropriate, and draw conclusions from them. 

2 hours 

Types of micro-
organisms and 
the diseases 
they cause 
 

4 hours 

Use of 
antibiotics to 
treat bacterial 
infections 
 

1 hour 

Vaccination 
 

2 hours 

Function of 
antibodies 
 

1 hour 

Anaerobic 
respiration 

8.3.1 Present qualitative and quantitative 
data using a range of methods, such 
as descriptions and tables and 
through pictures, graphs and 
diagrams, using ICT methods where 
appropriate, and draw conclusions 
from them. 
 

9.4.4 Grow and handle micro-organisms with safety. 

10.3.4 Use an appropriate range of methods 
to communicate scientific information. 

Unit 9L.3 
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Activities 

Objectives Possible teaching activities Notes School resources 

Begin the unit by discussing definitions of health and disease with students. Ask students how 
a cold passes from person to person. Use their answers to explain the terms infectious and 
pathogen.  

Provide students with a list of diseases and ask them to sort the diseases into infectious 
diseases caused by micro-organisms and non-infectious diseases (e.g. lung cancer, measles, 
obesity, diabetes, arthritis, cholera, malaria, ringworm). Encourage students to add further 
examples of diseases to their list.  

Discuss how to conduct a survey of diseases people have had and what type of information to 
collect. For example, it would be interesting to know whether each person was male or female 
and what age bracket they fall into and at what age they had the disease. Collect the class’s 
results and ask students to draw a pie chart to show the frequency of the five most common 
infectious diseases. Get students to look for other patterns in the data they have collected 
(e.g. do people catch more infectious diseases when they are young, or do men have had 
more diseases than women?). 

 
 
 

 
 
 
 

Students should ask people whether they mind 
answering questions before interviewing them for 
the survey and only ask relations and friends. 

Enquiry skills 9.3.1, 9.3.4 

 

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

2 hours 

Types of micro-organisms 
and the diseases they 
cause 
Provide examples of 
diseases caused by micro-
organisms (bacteria, fungi, 
protozoa and viruses). 

Present qualitative and 
quantitative data using a 
range of methods, such as 
descriptions and tables and 
through pictures graphs and 
diagrams, using ICT methods 
where appropriate, and draw 
conclusions from them. 

Ask students what types of micro-organisms cause disease – they are likely to name bacteria, 
viruses and fungi, but you may need to explain what protozoa are. Divide the class into four 
groups to research each type of micro-organism. Then ask students, in pairs, to use the 
Internet and reference books to find out about their micro-organism. They should discover the 
size and structure of the micro-organisms and some examples of diseases they cause, 
including method of transmission, symptoms and treatment. Ask them to present their research 
as a poster persuading the class why their type of micro-organism has the greatest impact on 
human lives. 
 

ICT opportunity: Use of the Internet. 

 

 

4 hours  

Use of antibiotics to treat 
bacterial infections 
Know that antibiotics are 
effective against bacterial 
illness and explain why 
vaccination can protect 
against viral illness. 
Know that science can raise 
ethical and moral issues, and 
discuss them. 
Grow and handle micro-
organisms with safety. 

Ask students what they know about antibiotics. Explain that they are drugs used to treat 
diseases caused by bacteria. Demonstrate how to inoculate a nutrient agar plate aseptically. 
For this use a broth culture of bacteria such as Bacillus subtilis, Micrococcus luteus, 
Escherichia coli or Saccharomyces cerevisiae (preferably use two different species to compare 
the effect of antibiotics). Add five drops of culture to malt agar with a sterile Pasteur pipette. 
Flame a glass spreader with alcohol then move the spreader in a side-to-side motion over the 
agar to cover the whole surface of the agar with culture. Use sterile forceps (flamed with 
alcohol) to place four discs of different antibiotics on the agar (e.g. penicillin, tetracycline, 
chloramphenicol and nafcillin). Seal the plate with a cross of tape and incubate upside down at 
room temperature for 48 hours. Help students to carry out these steps using aseptic procedures. 

If the bacteria are susceptible to the antibiotic, they will be killed under and around the paper 
disc, creating a ring of inhibition. Tell students to measure the size of these rings to find out 
which antibiotic had the greatest effect on each type of bacteria.  

If possible, arrange for students to interview a pharmacist or visit a pharmacy to collect 
information on the range of antibiotics available and the infections against which they are 
effective. 

Safety: Swab benches with disinfectant and 
wash hands before and after this practical. Make 
sure students label their Petri dishes before they 
start, that they open them for the minimum time 
possible near a Bunsen burner and they place 
used pipettes in discard pots of disinfectant. 
Enquiry skill: 9.4.4 
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Objectives Possible teaching activities Notes School resources 

Explain to students that antibiotics are natural substances that are released by bacteria and 
fungi into their environment, as a means of inhibiting other organisms. Provide students with 
information about how Ernest Duchesne first noticed how mould prevented the growth of 
bacteria in 1896, and then Alexander Fleming discovered antibiotics in 1928 when Penicillium 
mould grew by chance on a contaminated agar plate of bacteria. Describe the vital 
contributions of Howard Florey and Ernst Chain, who isolated the active ingredient to produce 
the drug penicillin. Describe how, in 1947, just four years after penicillin was mass-produced, 
bacteria began to appear that were not affected by it. Explain that each year drug companies 
produce new antibiotics, including synthetic antibiotics, to keep one step ahead of drug 
resistance. Emphasise that antibiotics have no effect on fungi, protozoa or viruses, and that 
using antibiotics may actually make you susceptible to a fungal infection. 

  

 Extension activity 

Ask students to look at the instruction label for a prescription of antibiotics and find out why it is 
essential to complete a course of antibiotics even if you start to feel well again halfway through 
the course. There are lots of public health leaflets and Internet sites with this information. 
Students could also find out about antibiotic-resistant diseases such as MRSA that are a 
growing concern in hospitals. 
 

 
ICT opportunity: Use of the Internet 

 

 

Ask students about which immunisations they have had (e.g. polio, DPT (diphtheria / whooping 
cough / tetanus), HIB (Haemophilus influenzae B), MMR (measles / mumps / rubella), TB 
(tuberculosis)), and why they had them. Explain to students that many infectious diseases 
occur only once in a lifetime. This is because the body produces antibodies in response to the 
disease. These remain in the body and prevent any future attack from the same organisms. 
Explain to students how a vaccine works: it is made from killed or weakened pathogens and 
stimulates the body to produce antibodies without you becoming ill with the disease.  

Show students, using data, video clips and simulation software, what happens to antibody 
levels in the blood when you are immunised. 

  1 hour 

Vaccination  
Know that antibiotics are 
effective against bacterial 
illness and explain why 
vaccination can protect 
against viral illness. 

Ask students to research the vaccine for smallpox, first used in China and then much later by 
Edward Jenner in 1796. Jenner’s work illustrates the scientific method: he made observations, 
formulated a hypothesis and carried out experiments to test his hypothesis. Discuss with 
students the ethical issue of testing a new vaccine on a healthy child. Also discuss how a 
worldwide vaccination programme has eliminated this disease.  
 

ICT opportunity: Use of the Internet. 

Enquiry skill 9.2.3 
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Objectives Possible teaching activities Notes School resources 

Provide students with an outline of the human body. Ask them to discuss in groups all the 
different defences that the body has to prevent micro-organisms causing infection and to 
annotate the diagram. They should label the unstable surface of the waterproof skin, the acid 
stomach, saliva, mucus and tears, hairs in ears and nose. Encourage students also to label 
blood as containing platelets that form a scab to protect wounds and white blood cells that 
produce antibodies against pathogens in the blood. 

Relate this study of the body’s defences to two of the most serious worldwide diseases: 
malaria and AIDS. Explain that malaria gets round our defences because the protozoa are 
injected in to the body by a mosquito vector. Explain that the HIV virus actually infects a type of 
white blood cell, which leaves the body at risk of infection from other diseases. 

Students do not need to know the details of how 
antibodies destroy pathogens. 

 2 hours 

Function of antibodies 
Know that antibodies help 
protect the body from the 
effects of microbial infection. 

Explain that we make antibodies to destroy micro-organisms that cause disease (pathogens) 
and that each type of pathogen needs a different set of antibody-making cells. Describe to 
students how someone becomes immune to a disease and liken this to a police investigation. 
The first time a criminal enters an area he is not known by the police and commits a crime. 
When he is caught, the police store his photograph and fingerprints on file. If the criminal 
returns to the area, he may be identified and caught immediately. 

Ask students to write a list of steps to explain antibody production and immunity, or provide 
students with a set of statements to put into the correct order. 
 

  

1 hour 

Anaerobic respiration 
Give the word equations for 
anaerobic respiration; explain 
the process as a cellular 
biochemical reaction in which 
a respiratory substrate reacts 
without oxygen to release 
energy and produce carbon 
dioxide and alcohol or lactic 
acid; know that when carried 
out by micro-organisms, this 
is termed fermentation. 

Ask students for the equation for aerobic respiration, which they will have studied earlier in 
Grade 9. Remind students how to write the formula equation. Explain that respiration can also 
take place without oxygen and this is called anaerobic respiration. Ask students whether the 
products of anaerobic respiration will be the same as they are for aerobic respiration. They 
should be able to see from the formula equation that, without oxygen, the products cannot be 
the same and must be a compound containing less oxygen.  

Define fermentation as anaerobic respiration carried out by micro-organisms. Provide students 
with the word and formula equation for fermentation to produce alcohol (ethanol). Demonstrate 
fermentation by pouring a layer of oil onto a suspension of active yeast and show that it can 
still produce bubbles of carbon dioxide. Explain that ethanol is a useful biofuel to power 
vehicles; 1.8 billion gallons per year are currently produced from starchy crops such as corn. 

Explain that other organisms can respire anaerobically, including humans, and describe lactic 
acid build-up in muscles. Relate this to Grade 8 work and explain that the bacteria in yoghurt 
also produce lactic acid and this is what gives yoghurt its tangy flavour. 
 

  



290 | Qatar science scheme of work | Grade 9 | Unit 9L.3 | Life science 3 © Education Institute 2005 

Assessment 

 Examples of assessment tasks and questions Notes School resources 

Give a reason why: 

a. some species of bacteria are resistant to antibiotics; 

b. people are always told to complete the course of an antibiotic; 

c. someone with chickenpox is not prescribed antibiotics; 

d. someone who has had chickenpox is unlikely ever to catch it again; 

e. it has not been possible to make a successful vaccine for the common cold (clue: the virus 
that causes the common cold keeps changing and mutating). 

  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. 

One type of bacteria that cause a sore throat is Streptococcus. Here are two agar plates to 
show antibiotic sensitivity of Streptococcus to penicillin. Samples of bacteria were removed 
from the infected throats of two different patients in 1956 and in 1996. These samples were 
spread over the agar, and then four discs with different amounts of penicillin were placed on 
top. Here are the results after incubation. 

10
20

3040

10
20

3040

 
a. Suggest which agar plate shows the result for 1996 and give a reason for your answer. 

b. Describe three ways to prevent contamination when preparing antibiotic sensitivity agar 
plates similar to the ones above.  
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