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Achievement Standard 90927 
Demonstrate understanding of 
biological ideas relating to 
micro-organisms

BIOLOGY

1.3
Externally assessed 4 credits

Micro-organisms

Bacteria, fungi (yeasts and moulds) and viruses are all micro-organisms.

Comparative sizes of micro-organisms

mould cell
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animal cell
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animal nucleus
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5 to 8 µm bacteria cell
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bacteria cell
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Bacteria
Bacteria are very small, single-celled organisms, found in air, water, soil and food, as well as inside and 
outside all living organisms.

They require moisture, food and warmth (different bacteria are suited to different temperatures). Some are 
aerobic (require oxygen), while others are anaerobic (do not require oxygen).

capsule

flagellum

cytoplasm

cell wall

plasma membrane

genetic material
(DNA)

Bacteria reproduce by binary fi ssion (splitting in two). In good conditions they can reproduce every 
20 minutes. Growth rates can be slowed down by lack of food or space, unsuitable temperatures, or a 
build-up of toxins excreted by the bacteria.

Saprotrophic/saprophytic bacteria are decomposers that feed on dead organisms and wastes (urine and 
faeces). Pathogenic bacteria are parasites that feed on a living host causing a disease.

Helpful bacteria Harmful bacteria

Bacteria are used to:

• produce foods such as cheese and yoghurt

• release vitamin K in our intestines

• recycle nutrients like nitrogen in the 
environment

• produce drugs – some antibiotics are from 
bacteria (others are from fungi).

Bacteria can make food inedible. Many 
illnesses are caused by bacteria, including:

• meningitis

• food poisoning

• tetanus

• tuberculosis

• whooping cough.
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Questions: Micro-organisms

 Question One: Fungus in trees
Tōtara is a tree of great importance and can be used for building waka and for carving. Kaikākā refers to 
tōtara heartwood in the centre of old trees that has been decayed by a fungus called Inonotus lloydii. This 
fungus rots parts of the wood to form narrow honeycomb-like pockets, resulting in an attractive effect 
in carvings. The decay weakens the affected wood and reduces its value for building waka, but affected 
kaikākā wood can still be used for carvings and for fence posts. When reproducing, the fungus can form a 
bracket-shaped sporangium on tōtara trunks.

A bowl made from tōtara heartwood / kaikākā
showing the attractive pattern caused by fungal infection

Discuss how environmental factors (water, oxygen, food, temperature) and the life processes of a fungus 
(growth, reproduction, feeding) allow fungi to decay parts of a tree such as a tōtara.

In your answer:

• describe how fungi grow and reproduce

• explain how fungi gain nutrition (feed)

• discuss how life processes of fungi are affected by environmental factors, resulting in the decay of trees 
such as tōtara.

Year 2021
Ans. p. 121
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  Effects of bacteria and fungi
Bacteria, fungi and their spores are in the air, soil and water around us as well as on our skin and inside our 
bodies. These organisms have a range of effects that are useful or harmful to humans.

Useful effects of micro-organisms
The ways people use micro-organisms include

• recycling nutrients by decomposing dead and waste material

• food production and preservation – e.g. cheese, bread, yoghurt

• sewage treatment

• producing antibiotics

• vaccine delivery

• genetic mutation in epidemiology.

Recycling nutrients
If it were not for micro-organisms, the world’s ecosystems would be covered with dead plants and animals. 
All dead and waste organic and inorganic material from living things is recycled when micro-organisms 
decompose the dead and waste material – releasing the nutrients it contains into the air, soil or water. 
Nitrogen and carbon are two essential nutrients recycled by micro-organisms. The diagram on the next 
page shows the carbon cycle.

Composting is the use of micro-organisms to decompose dead plant material in garden waste – cycling 
the nutrients by making the waste into nutrient-rich compost that is then used to promote plant growth. 
Micro-organisms make compost effi ciently when they have moist, warm conditions with enough air, 
space and food to reproduce rapidly. Compost heaps and bins are designed to provide these favourable 
environmental conditions so decomposition occurs quickly.
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Food production and preservation
Bread-making uses yeast fungi. When the yeast is provided with sugars, fermentation occurs, breaking 
down the sugar to produce carbon dioxide. The release of carbon dioxide is what makes the bread rise and 
results in the holes found in bread. Alcohol is also produced during fermentation, but this evaporates when 
the bread is cooked.
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Seeds
After fertilisation, the ovules in the ovary develop into 
seeds. Each seed is covered by a protective testa. The 
seed contains the embryo plant – radicle and plumule
– and food stored in the cotyledons. The micropyle is 
a small hole in the testa that allows water to enter the 
seed to begin germination.

Fruits and dispersal
After fertilisation, the ovary of the fl ower develops into a fruit. Some fruits are dry and hard, e.g. kowhai, 
and some are soft and fl eshy, e.g. tomato. The fruit protects the seeds while they are being transported 
away from the parent plant – this is dispersal of the seeds. Dispersal of the seeds reduces competition 
between the parent and offspring, and among offspring, for resources such as light and nutrients.

Different plants have different methods of seed dispersal.

Method Description Example(s)

Explosive
A hard dry fruit forms in the shape of a pod. In warm conditions the pod quickly 
splits open and twists – this spreads the light, round seeds.

Lupin, gorse, 
broom

Float A light waterproof fruit forms that can be carried away from the parent by water.
Kowhai, 
coconut

Hooks
A fruit develops with a hook on it that catches in animal fur or feathers. An 
animal then transports the seed away from the parent.

Bidibids

Succulent
A fl eshy juicy fruit forms. Eaten by an animal, the seeds are transported away 
from the parent in the gut of the animal.

Blackberry, 
cherry

Wind A light dry fruit forms. It is often a special shape to allow it to travel on the wind. Dandelion

Asexual reproduction
Asexual reproduction is also called vegetative reproduction. It involves production of new plants without the 
making of seeds. A plant produced by asexual reproduction has the same genetic makeup as the parent plant.

Asexual reproduction is quick and does not require a plant to use energy to make fl owers, pollen and fruits. 
A large number of offspring that grow close to the parent plant are produced. Many plants that reproduce 
asexually also reproduce sexually at a different time of the year.

There is a range of different methods of asexual reproduction:

Type of asexual 
reproduction

Description Example(s)

Runner and stolon Shoots that grow above the ground surface Strawberry, blackberry
Tuber Swollen underground root with small buds under the skin Kumara, potato, yam
Bulb Swollen underground leaf scales Daffodil, onion, tulip
Corm Swollen underground stem Gladioli
Rhizomes Thick underground stems that grow sideways Bracken fern, iris, mint

In some species of plants, new plants can grow from part of a plant – new dandelion plants are able to 
grow from parts of a broken main root. Horticulturalists use a range of artifi cial asexual reproduction 
techniques to produce new plants, e.g. cuttings and tissue culture. 

Assessment specifi cations 
The Assessment specifi cations have given the following information to help clarify what could be included 
in the examination. This Achievement Standard requires knowledge of fl owering plants (angiosperms), 
with a focus on dicotyledonous seeds, fl owers, leaves, stems and roots.

Asexual reproduction includes cuttings, tubers, rhizomes, runners, bulbs. 

Sexual reproduction includes wind-pollinated and/or animal-pollinated fl ower structure; how pollination 
occurs; events from pollination to fertilisation; structure of dicotyledon seeds, relating each structure to its 
function; methods of seed dispersal.

micropyle plumule
radicle
micropyle
testa
cotyledon
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Questions: Plant reproduction

 Question One: Pollination and fertilisation

Tüï and harakeke (fl ax) fl owers Moth on a white fl ower. The fl owers 
bloom during the night and the leaves 
have a very distinctive musty smell.

Bee and a pōhutukawa fl ower. The 
fl ower has very small petals, but big, 
bright-red clusters of stamens.

Karamū (Coprosma robusta). The 
fl owers have small white or pale-
coloured petals.

Two important processes that occur in the reproduction of fl owering plants are pollination and fertilisation. 
Different fl owers are pollinated in different ways.

Discuss how both pollination and fertilisation are important in the life cycle of fl owering plants.

In your answer:

• describe the processes of pollination and fertilisation

• describe TWO ways pollination can be carried out

• explain how the structure of a fl ower is linked to the way it is pollinated

• discuss why pollination and fertilisation are important in the life cycle of fl owering plants.

Year 2021
Ans. p. 126
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Mammal(s) as a consumer(s)
The digestive system in mammals breaks down large food particles into small soluble molecules so they can 
be taken into the bloodstream and transported around the body.

Large food molecules, such as proteins, are broken down to amino acids; carbohydrates are broken down 
to glucose molecules; lipids (fats and oils) are broken down to fatty acids and glycerol.

Ingestion
The taking of food into the body is called ingestion. When humans ingest food, the incisor teeth cut off 
small lumps of food.

Processing food
A cow uses its tongue to pull grass into its buccal cavity (mouth). The grass is then cut between incisor 
teeth and a tough cropping pad on the upper jaw. Dogs rip chunks of meat from the bone with their large 
canine teeth and swallow the meat with little or no chewing. Human incisor teeth cut food into small 
pieces. The diagram shows a vertical section through an incisor tooth.

enamel

dentine

cementum

pulp 

blood vessels 
and nerves

bone

gum
crown

root

Enamel Hard mineralised cover to protect the tooth

Dentine Softer protective layer

Pulp Soft central part of tooth containing blood vessels and nerves

Gum Soft tissue covering the jaw bone and provides a seal around the teeth

Cementum Soft material that holds tooth in place

Bone Jaw bone holds teeth
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Questions: Enzymes and different digestive systems

 Question One: Herbivores and carnivores
Mammals can be grouped according to what they eat. Two of these groups are herbivores and carnivores. 
Herbivores and carnivores differ in the physical and chemical aspects of their digestive systems.

Diagram comparing the digestive systems of a herbivore and a carnivore

 Herbivore  Carnivore

Fox

Oesophagus

Stomach

Caecum

Anus

Oesophagus

Stomach

Caecum

Anus

Large intestine 

Small intestine

Large intestine 

Small intestine

Rabbit

Compare and contrast the digestive systems of carnivores and herbivores to discuss how the digestive 
system of each allows it to digest its food effi ciently.

In your answer:

• describe a physical difference and a chemical difference between the digestive systems of carnivores and 
herbivores

• explain why the digestive systems of carnivores and herbivores are different

• discuss how the physical and chemical differences between carnivores’ and herbivores’ digestive systems 
enable them to digest food effi ciently to ensure their survival.

Year 2021
Ans. p. 134
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  Chromosomes, DNA, genes, alleles
Genetics is the study of inheritance – the way in which genetic information is passed from one generation 
to another.

Genetic information (genetic code), contained in the molecule DNA (deoxyribose nucleic acid), is found 
in chromosomes. Chromosomes occur in cell nucleus and are paired (homologous pairs). Humans have 
46 chromosomes or 23 pairs – one of each pair provided from the male parent and one from the female 
parent. 22 pairs are homologous, providing information for general body characteristics; remaining (23rd) 
pair are the sex chromosomes, X and Y. Females are XX; males XY.

      

Human karyotype 
showing 22 homologous 
chromosomes plus X 
and Y sex chromosomes

7 8 9 10 11 12

13 14 15 16 17 18

1 2 3 4 5 6

19 20 21 22 X Y

A female ovum (egg) only has an X chromosome; a sperm may be either X or Y. Whether a child is male or 
female is determined at the moment of fertilisation by the sperm (and therefore the father).

X X

ova from the female

sperm cells
from the male

X Y

X X

X Y

XX and XY – possible 
sex chromosomes
in the zygoteY

X

X X

Punnett square showing possible combinations of sex chromosomes in zygote; 
there is an equal chance of a female (XX) or male (XY) being formed – 50% female, 50% male

The DNA molecule is twisted into a double helix. The sides of the helix are made up of alternating sugar
(deoxyribose) and phosphate groups. The sides are connected by pairs of (nitrogen) bases which bond to 
the sugar groups. Four different bases occur in DNA: Adenine (A), Thymine (T), Cytosine (C), Guanine (G). 

Achievement Standard 90948 
Demonstrate understanding of 
biological ideas relating to genetic 
variation

SCIENCE

1.9
Externally assessed 4 credits
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Adenine pairs with Thymine, Cytosine pairs with Guanine (the base pairing rule: A–T, C–G). The sequence 
(order) of bases in the DNA forms the genetic code.

phosphate group

sugar group

A simple 
representation of DNA

Part of a DNA helix untwisted − base pairs joined by 
bonds; ‘sides’ are sugar and phosphate groups

bases

A T
C G

C G

T A

T A
T A

G C
A T

C G
T A

A T
T A

A T
G C

A T

sugar phosphate
backbone

A T

C G

C G

T A

A T

A sequence of three bases (a triplet) codes for an amino acid; amino acids make up proteins, the ‘building 
blocks’ of all living things. A gene is that length of DNA that codes for a particular protein, which in turn 
determines a particular characteristic (e.g. eye colour, hair colour) in an individual. The average human gene 
has 3 000 bases, but the number varies widely. Alternative forms of a gene are called alleles. Alleles code 
for the same characteristic (e.g. eye colour) but have a slightly different order of bases, so they code for a 
particular trait (e.g. brown hair or blonde hair).
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Questions: Sexual reproduction – meiosis, variation and survival

 Question One: Himalayan wolves
Himalayan wolves reproduce sexually.

a. Explain how sexual reproduction causes genetic variation.

 In your answer you should include the processes of gamete formation (meiosis) and fertilisation.

b. Himalayan wolves can live in places higher than 4 000 m. They have new combinations of genes that 
mean they can take more oxygen from the air.

 Explain the link between genetic variation and the survival of the Himalayan wolf population above 
4 000 m.

Year 2021
Ans. p. 142



 Demonstrate understanding of biological ideas relating to genetic variation 115

1.
9

  ISBN 978-1-990038-41-9 © Copying or scanning from LearnWell books is subject to the provisions of the Copyright Act 1994.



  ISBN 978-1-990038-41-9 © Copying or scanning from LearnWell books is subject to the provisions of the Copyright Act 1994.

The ‘Achievement’ (A), ‘Merit’ (M) and ‘Excellence’ (E) 
ratings given with answers supplied are based on professional 
judgements made by the author.

Words/phrases like ‘this means’, ‘therefore’, ‘however’ show 
the linking of ideas and they are what makes a piece of text an 
explanation (M) or discussion (E) rather than a description (A). 
It takes several ideas linked together to make a discussion.

(A, M, E) – an answer containing mostly descriptions would 
be graded A, an answer with descriptions linked together into 
explanations would be graded M and a comprehensive answer 
containing descriptions and explanations linked together would 
be graded E.

 Achievement Standard 90927 (Biology 1.3): 
Demonstrate understanding of biological 
ideas relating to micro-organisms
 Micro-organisms

 Question One: Fungus in trees
Check that your answer has the following important points.

• Growth – branching hyphae grow longer.

• Reproduction – produce spores, wind dispersed.

• Feeding – extracellular digestion, secrete enzymes, enzymes 
digest surrounding food, digested food particles are absorbed 
into fungi cells.

• Effect of environmental factors – life process best at optimum 
levels, food provides energy, water for transport and chemical 
reactions, oxygen for respiration, warm temperature for 
speed of enzyme reaction.

Possible answer

Fungi live on their food source. Branching hyphae grow longer 
by digesting the food as they go. This is what causes the decay of 
the wood inside the tōtara tree. Fungi use extracellular digestion 
to feed. They secrete enzymes into the wood, the enzymes digest 
the wood and then the digested particles are absorbed into the 
fungal hyphae. Here the food is used for energy for life processes 
such as growth and reproduction.   

Fungi reproduce using sporangia that produce spores. When 
sporangia are ripe, the spores are released into the air and the 
wind carries them to new food sources. Moist air and warm 
temperatures cause fungi to grow and reproduce quicker than 
dry air and cool temperatures. If temperatures get too high then 
the enzymes which are essential for fungal life can denature. This 
would cause the fungi life processes to slow down, so that the 
fungi may even stop growing, feeding and reproducing.

Water is an important environmental factor. Fungi need water 
so that the chemical reactions of life can occur. For example, the 
digestive enzymes cannot be secreted out of the cells without 
water. Also, the enzymes would not be able to diffuse through the 

p. 5

cell membranes and digest the food without water. Low levels of 
water slow growth, feeding and reproduction of fungi.
(A – describes three out of: growth; reproduction; feeding; how fungi spread; an environmental 
factor needed by fungi;

M – explains two out of: how fungi reproduce, how they spread, how they feed, how they grow, 
how environmental factors affect life processes;

E – discusses how an environmental factor and one life process of fungi are involved in the decay 
process)

 Question Two: The fl u
Check that your answer has the following important points.

• Spread between people – coughing, sneezing, on hands.

• Reproduce – invades host cell, takes over host cell, uses cell 
parts and nutrients to make many new copies of the viral 
genetic material and protein coat.

• Antibiotics not effective – harm bacteria by stopping a 
cell function, e.g. cell division; viruses don’t have cells so 
antibiotics can’t harm them.

• Catch fl u more than once – mutation of virus.

Possible answer

Viruses are spread when people who have the virus cough or 
sneeze. This sends viruses out into the air and onto surfaces where 
the virus can be picked up by another person. When inside a 
person, the virus enters a cell and takes over the function of this 
host cell. The genetic material from the virus causes the host cell 
to make many copies of the viral genetic material and protein 
coat. The new genetic material and protein coats form lots of virus 
particles which are released when the host cell breaks open. This 
releases many more viruses to attack other cells and other people. 

During the reproduction of the virus, mistakes can be made in 
the copying of the genetic material. These mistakes are called 
mutations. Some mutations cause changes in the protein coat 
of the virus. When a person has had a virus but encounters it 
again after it has mutated, their body will not recognise the virus 
because of this mutation. This means the person will become 
infected with the virus again. 

Antibiotics can harm bacteria by stopping cell functions such 
as cell division and binary fi ssion. Antibiotics cannot harm 
viruses because viruses are not living cells, so don’t carry out life 
processes like bacteria do.
(A – describes three out of: spread of viruses; reproduction; antibiotics; mutation; vaccination.

M – explains two out of: how viruses are spread; how viruses reproduce; why antibiotics don’t 
work against viruses; how antibiotics work against bacteria; how immunisation is used; how 
mutations occur.

E – discusses how viruses can reproduce and spread, why antibiotics don’t work against viruses and 
how viral mutations cause people to get the fl u again)  

 Question Three: Making bread
Check that your answer has the following important points.

• Life processes – growth, use nutrients to get bigger, 
reproduction by budding, respiration with carbon dioxide 
production, feeding by extracellular digestion.

• Impact of no sugar – less nutrients, less respiration, less 
carbon dioxide produced, less rising of the bread.

p. 7
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Answers and explanations




