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Assessment Schedule – 2012 

Biology: Describe animal behaviour and plant responses in relation to environmental 
factors (90716) 
Assessment Criteria 

ONE A: Describes aspects of 
gravitropism (4 bullet points). 

M: Explains how or why gravitropism 
occurs (3 bullet points) 

E: Analysis includes how the 
mechanism differences relate to the 
purposes of different parts, and how 
microgravity affects the mechanism.  

 • Root: positive gravitropism 
as it is growing towards 
gravity. 

• Shoot: negative gravitropism 
as it is growing away from 
gravity . 

Mechanism: 
• Auxin / IAA / plant hormone 

/ phytohormone. 
Purpose: 
• Shoot: photosynthesis. 
• Root: stability / more likely to 

find water 
Effect of microgravity: 
• Roots and shoots unable to 

detect stimulus / direction of 
gravity. 

Information can be given in 
diagrams. 

Mechanism explained: 
• Auxin collects on the lower surface of 

the shoot: promotes cell elongation / 
growth on that side: bends up (or in 
diagram). 

• Auxin collects on the lower surface of 
the root: inhibits cell elongation / 
growth on that side: bends down (or 
in diagram). 
(Accept explanation that involves 
statoliths / amyloplasts.) 

• No / less gravity in orbit, therefore no / 
little differential growth so plants 
struggle with response. 

Purposes compared: 
• The shoot must photosynthesise so 

must grow away from gravity, whereas 
the roots must stabilise / anchor the 
plant so grow down. 

Information can be given in diagrams. 

Auxin is sent from the growing tip. 
It collects on the lower surface of the 
shoot and promotes cell elongation 
on that side, so the shoot bends up. 
In the root, auxin has the opposite 
effect – cell elongation is inhibited. 
This results in the root growing 
down, instead of up. These responses 
suit the requirements of the different 
plant parts; the shoot must 
photosynthesise so must grow away 
from gravity, whereas the roots must 
stabilise the plant so grow down. 
In orbit there is little gravity to cause 
the differential in auxin 
concentration; therefore there is little 
differential growth so plants 
struggle with the gravitropic 
response-roots can’t anchor and 
shoots can’t get max sunlight / 
achieve max photosynthesis. 
Information can be given in 
diagrams. 
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TWO A: Describes aspects of 
breeding behaviours (4 bullet 
points) 

M: Explains breeding behaviours (3 
bullet points) 

E: Discussion uses the terms 
correctly to discuss how the 
behaviours benefit the group and 
individuals by improving group 
strength to maintain a good territory, 
ensuring individual and group 
survival. 

 Defines terms: 
• Cooperative interaction = 

group working together to 
raise young. 

• Hierarchy – a known order 
of dominance, dictating 
access to resources. 

• Territorial – defends an area 
against other members of the 
species. 

Describes benefit of 
behaviours: 
• Working together allows a 

higher quality territory. 
• Eg, the best individuals 

breeding increases 
reproductive success. 

Describes individual benefit: 
• Eg, protection, shared 

resources, may have breeding 
rights later, genetically 
similar offspring (of siblings) 
reared / kin selection. 

• A territory is best defended by a 
group of strong individuals. Protects 
resources and young. 

• Cooperative interaction maximises 
resources available / saves energy to 
increase the chances of successful 
rearing of the young. 
Submissive / Agonistic displays 
reduce the chance of actual physical 
harm coming to group members, so 
maintaining the ability of the group to 
defend the territory. 

• The hierarchy ensures that members 
know their place in the group, reducing 
aggression, and therefore saves time / 
energy, which can instead go towards 
reproduction or defence. 

• Group benefit explained. 
Eg, only the most dominant 
individuals breeding mean that the 
young have the best alleles, increasing 
group strength. It is in the group’s 
interest to ensure the young are as 
strong as possible. 

• Individual benefit explained 
Eg, kin selection is where closely 
related individuals can assist with the 
rearing of young. Even those that do 
not breed have some of their genetic 
information passed on to the next 
generation. 

By working together, the pūkeko can 
hold a larger, better quality territory. 
This means more resources for all 
members of the group, including 
submissive members.  
Cooperative interaction involves all 
group members helping to rear 
young. The hierarchy and use of 
displays rather than actual fighting, 
reduces conflict and harm within the 
group, as well as ensuring the 
dominant individuals are selected 
prior to breeding. The dominant and 
stronger members will pass on 
stronger / successful genotypes / 
alleles / genes and therefore 
phenotypes, meaning that the next 
generation is strong enough to 
maintain the territory. Cooperative 
raising of the young means that the 
chances of their survival into adults 
is improved and so is the survival of 
the entire group. Those who asist 
with raising the young may not be 
able to breed or may be less 
successful breeding within the 
hierachy, but they do get to pass on 
their genes via kin selection. 
All individuals are protected if the 
group is strong. 
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THREE A: Describes an aspect of 
timing and a mechanism (4 
bullet points). 

M: Explains importance of timing and a 
mechanism (2 bullet points explained). 

E: Discusses the mechanisms for 
timing in plants (eg phytochrome) 
and animals (SCN) and their 
importance, including the 
relationship to each other. 

 The probable environmental 
cues: 
• Day / night length changing.  
• The importance of accurate 

timing. 
• Synchronises reproduction 

for cross-pollination / mate 
availability. 

• Young are given best 
resources to survive. 

The mechanisms: 
• Plants use chemical timing 

system (eg phytochrome). 
• Animals have daylength 

detected in the brain / SCN / 
melatonin / biological clock. 

Explains possible mechanisms: 
• In plants eg phytochrome: Pfr formed 

during the day, breaks down to Pr 
overnight. The longer the night, the 
lower the Pfr concentration. 

• In animals: the SCN / areas in the 
hypothalamus detect light and so detect 
the length of the day / action of pineal 
gland promotes sleep. / biological 
clock produces an endogenous(natural) 
rhythm, linked to an external cue. 

Explains importance: 
• By ensuring activities happen at a 

certain time of year species can 
maximise the resources available, eg 
flowering when pollinators are 
available or breeding when young will 
have the best climatic conditions. 
OR 

• By ensuring activities are synchronised 
species can ensure successful 
reproduction by having all individuals 
breeding at the same time. 

In plants the phytochrome system 
controls flowering. Pfr is converted 
from Pr during the day. Pfr formed 
during the day breaks down to Pr 
overnight. The longer the night, the 
lower the Pfr concentration. When 
the night length gets to a critical 
level the fuchsia flowers. 
In animals the SCN in the brain 
controls the biorhythm , detecting 
changes in daylength. When it gets 
to a critical length the tui will court 
and breed. / In diurnal animals the 
pineal gland produces the hormone 
melatonin to promote sleep / 
Biological clock produces an 
endogenous rhythm that controls 
internal timing and can be entrained 
by a zeitgeber such as daylight, temp 
or similar... 
By ensuring activities happen at a 
certain time of year the tui can 
maximise the resources available, eg 
young appear when fuchsia is 
flowering (providing food). 
Similarly the fuchsia guarantees 
pollination by flowering when many 
pollinators, such as tūi, are present. 

 

Judgement Statement 

Achievement Achievement with Merit Achievement with Excellence 

2 A 2 M 2 E + 1 A 
OR 

1 E + 2 M 
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