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Biology 1.3 AS 90927 Externally assessed 
4 credits

Demonstrate understanding of biological 
ideas relating to micro-organisms

Copy correctly 
Up to 3% of a workbook 
Copying or scanning from ESA workbooks is 
subject to the NZ Copyright Act which limits 
copying to 3% of this workbook.

Fungi, Bacteria And Viruses
Micro-organisms such as fungi, bacteria and viruses are found everywhere – in the air, in water, in soil and on 
and in other living things.

Bacteria and fungi may be saprophytes (live and feed on dead or non-living things), or parasites (feed on 
living plants and animals). Viruses are parasites only, because they must have a living cell in which to reproduce.

Size and structure
Micro-organisms are very small. Most are impossible to see individually without using a microscope.

Comparison of sizes
The diagram compares the sizes and approximate shapes of some micro-organisms and a human cheek cell.

human cheek cell

nucleus

yeast cell

fungal hypha (filament)

virus 

bacterial cell (rod)

bacterial cell (coccus)

Fungi
Fungi are the largest micro-organisms because they can 
form multicellular (many-celled) bodies as they grow and 
reproduce. Fungi are not ‘plants’ because they do not carry 
out photosynthesis. Fungi need a food source.

Most fungi consist of a network of hyphae, fine 
threads that grow into the food source and join to form 
a branching network, the mycelium. Spore-bearing 
swellings, sometimes called sporangia, grow up from the 
mycelium and produce spores. Spores are dispersed by 
the wind.

Fungi on a dead tree stump
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The following illustrations are of a fungus on an orange.

spores

hypha

Mushrooms and toadstools
Mushrooms and toadstools are 
multicellular fungi. The most obvious 
parts of a mushroom or toadstool are 
the reproductive bodies, consisting of 
the cap and gills, from which spores 
are released. The reproductive body 
grows above the food source.

Some fungi are unicellular (consist of only one cell). 
Yeast is an example of a unicellular fungus.

gills release spores

cap

stalk

mycelium

Microscope photograph of yeast –  
each oval is a yeast cell
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Fungi
1. What does the word ‘multicellular’ mean? 

2. Why are fungi not considered to be members of the plant kingdom?

3. Use the following word list to correctly label the parts of the fungus.
 hyphae  sporangium  spore

a.

b.

c.

4. a. What does the word ‘unicellular’ mean? 

b. Give an example of a unicellular fungus. 

5. Name the fungal reproductive bodies that are dispersed by the wind. 

6. The microscope photograph shows parts of a fungus.
a. What name is given to the individual filaments? 

b. What is the name of the fungal structure shown by the whole photograph? 

filaments

Answers
p.  77
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Bacteria
Each bacterium is a single cell that is usually big enough to be seen under a light microscope. Bacteria do not 
have a defined nucleus. The nuclear material is a single looped chromosome made of DNA.

sticky filaments (some bacteria) 
flagellum (in many bacteria) 
for movement

slimy capsule (for protection)
cytoplasm

nuclear material (DNA)

cell wall  
(supports and protects cell)

plasma membrane  
(controls movement of 

materials in and out of cell)

5 µm

Bacteria on a person’s skin cannot be seen because each bacterium is very small, but when grown in suitable 
conditions (e.g. on an agar plate in a warm place), each bacterium reproduces many times to produce a colony 
containing millions of bacteria. The colony appears as a shiny circle on the agar and can be seen with the naked eye.

Colonies of bacteria, 
formed as the result of 
the reproduction of one 

original bacterial cell

Shapes of bacteria

Bacterial cells can be spheres (cocci), 
rods (bacilli) or a spiral shape. The 
diagram shows examples of all 
three shapes. 

Bacteria can exist as individual cells 
or as chains or groups of two or 
more cells.

1 µm = 1
1 000

 mm
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Bacteria
1. Use the following word list to correctly label the parts of the two different bacteria in the diagrams.

 cell wall  chromosome (DNA)  cytoplasm  flagella  plasma membrane  slimy capsule

a.

b.

c.

d.

e.

f.

2. Complete the table to describe the functions of parts of a bacterium.

Parts Function

a. Protection

b. Structures that help some bacteria to move

Plasma membrane c.

d. Contains DNA (genetic material)

Cell wall e.

3. Explain why a bacterial colony can be seen with the naked eye while a single bacterium is invisible to the

 naked eye.

4. a. Bacteria can be different shapes. Give one word to describe a bacterium that is shaped like a:

 i. sphere   ii. rod 

b. Bacillus cereus is a type of bacterium that can cause food poisoning. 

 Suggest the shape of a single Bacillus cereus bacterium. 
5. The photograph is of a human cheek cell, 

stained and viewed under a microscope.
 Describe two ways in which a typical 

bacterium is similar to a human cheek cell 
and two ways in which the bacterium and the 
cheek cell are different.

 Similarities:

 Differences:

Answers
p.  77

cytoplasm

nucleus

plasma membrane
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Viruses
Viruses are not made up of cells and are so small that a very powerful 
electron microscope is needed to see them.

A virus consists of a protein coat, the capsid, surrounding a core of genetic 
material (DNA or RNA). 

capsid (protein coat)

10 nm = 
1

10 000 000
 mm genetic material 

(RNA)

Influenza virus

A bacteriophage (phage) is a type of virus 
that infects bacteria. One group of phages has 
a specialised structure, the ‘tail’ that recognises 
and joins to the host bacterial cell. The ‘head’ 
of the phage contains the DNA.

Viruses do not move, respire, feed or excrete 
waste materials. Reproduction is the only 
life process for viruses. Viruses are therefore 
considered not to be living organisms.

Viruses do have some other life-like qualities – 
viruses carry information and evolve through 
natural selection.

A nanometre (nm) is one 
thousand-millionth of a metre, 
or one millionth of a millimetre. 
Some viruses are only a few 
nanometres long.

100 nm

DNA

head

neck

tail
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3. Each winter, the flu vaccine becomes available. The vaccine is  
to prevent people becoming ill with the flu.
a.  Describe what is meant by a ‘vaccine’.

b.  Explain how a vaccine helps protect a person against the flu.

c.  Explain why most cases of the flu occur during winter.

 d.  Despite having been given a flu vaccine, normal, healthy people still become ill with the flu. Explain why.

4. Explain the difference between an epidemic and a pandemic.

5. Carry out online research to find out the effect of the Ebola virus on people who contract the disease.

 

istock   22148525
A practice 90927 examination
The credits for Biology 1.3 (AS 90927) are gained in an examination you 
will sit in November. You are expected to spend one hour answering the 
examination questions.

The AS 90927 examination typically consists of three main questions 
ranging across the material covered in this workbook.

The following practice questions are arranged like the AS 90927 exam. 
Try to answer them fully in one hour.

Level 1 Biology
90927 Demonstrate understanding of biological ideas  

relating to micro-organisms

Achievement Achievement with Merit Achievement with Excellence

Demonstrate understanding 
of biological ideas relating 
to micro-organisms.

Demonstrate in-depth understanding 
of biological ideas relating to 
micro-organisms.

Demonstrate comprehensive 
understanding of biological ideas 
relating to micro-organisms.

You should attempt ALL the questions.
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Question One: Culturing micro-organisms
A biotechnologist carried out an investigation to compare the effects of two different hand-cleaning techniques: 
using soap and water and using a hand sanitiser. The results of the investigation are shown in the following photo.

hands not washed

hands washed in 
soap and water

hands cleaned 
with sanitiser

nutrient agar

1. Describe the steps in culturing micro-organisms in a laboratory.

2. a.  Describe the differences that would be seen between bacterial and fungal colonies growing on the 
nutrient agar.

b. Explain why bacteria can grow on an agar plate but viruses cannot grow on an agar plate.

Answers
p.  83
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Fungi (page 3)
1. Composed of many cells.

2. Fungi do not make their own food – they need a food source.

3. a. sporangium

b. spore

c. hyphae

4. a. Consists of only one cell.

b. Yeast.

5. Spores.

6. a. Each filament is a hypha.

b. Mycelium.

Bacteria (page 5)
1. a. slimy capsule

b. cell wall

c. flagellum / flagella

d. plasma membrane

e. cytoplasm

f. chromosome (DNA)

2. a. capsule / cell wall

b. flagella

c. controls movement of materials in and out of cell

d. chromosome

e. supports and protects cell

3. A single bacterium is too small to see with the naked eye, but after 
each bacterium reproduces many times the resulting colony is visible 
because it contains millions of bacteria.

4. a. i. coccus

  ii. bacillus

b. Rod-shaped (the name Bacillus describes its shape).

5. Similarities – both:

• have a plasma membrane

• contain cytoplasm

• are microscopic in size (any two).

 Differences:

• cheek cell has a nucleus / irregular shape / is bigger

• bacterium has a single chromosome / cell wall / flagella / is 
smaller (any two).

Viruses (page 7)
1. a. protein coat

b. genetic material

c. head

d. tail

2. a.

Capsid (protein covering) Genetic material (DNA or RNA)

A, C, E B, D, F

b. First diagram (with labels A and F) is a bacteriophage.

3. a.  Viruses are considered to be non-living because they do not 
move, respire, feed or excrete / they do not carry out most of the 
characteristics of living things.

AnSwerS

b. Reproduction.

c. Viruses need a living host cell in which to reproduce.

4. fungal hypha > human skin cell > yeast cell > (average) bacterium > 
Ebola virus

Micro-organisms (page 8)
1. a. bacteria

b. tail

c. DNA

d. reproduction

e. electron

2. Across
2. BACTERIOPHAGE

3. RIBOSOMES

5. VIRUS

7. PLASMA MEMBRANE

9. MULTICELLULAR

10. YEAST

11. HYPHA

Down
1. MICROORGANISMS

2. TAIL

6. CAPSID

8. COLONY

Culturing micro-organisms (page 10)
1. •  To identify the micro-organisms (e.g. to see which micro-

organism is causing a skin infection).

• To study micro-organisms in depth (e.g. to discover how to 
control an outbreak of influenza).

• To use micro-organisms (e.g. in cheese making).

2. a. (Nutrient) agar.

b. A disease-causing micro-organism.

c. A group of many micro-organisms living in the same place.

d. Bacteria and fungi cannot make their own food so they need 
nutrients so that they can grow and reproduce.

3. a.  reproduce

b. culture

c. host

4. In the optimum conditions on an agar plate, bacteria and fungi feed, 
grow and reproduce, forming colonies large enough to be seen with 
the naked eye.

5. a.  The symbol represents ‘biohazard’ – biological substances are 
present that can be a threat to human health.

b. •  First rule: Never remove the lid from an incubated agar 
plate, so any harmful micro-organisms or their spores 
remain trapped in the dish.

•  Second rule: Incinerate all unopened plates to completely 
destroy any harmful micro-organisms the plates might 
contain.

•  Third rule: Wash hands with antiseptic solution to kill any 
pathogens on hands.
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