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Assessment Schedule – 2011 
Biology: Describe animal behaviour and plant responses in relation to environmental 
factors (90716) 
Assessment Criteria 

Q Achievement Achievement with Merit Achievement with Excellence 

ONE 
(a) 

Describes the difference 
between the responses. 
Eg: Negatively phototaxis is 
movement away from light (must 
mention direction) / phototaxis is 
a directional response to light 
intensity. 
 
AND 
Thigmokinesis is a 
nondirectional response to 
touching something,( it stops 
moving when in contact causing 
clumping behaviour) / 
thigmokinesis is random 
movement till something is 
touched.  
 
Both ideas needed for ‘a’. 

  

(b) EITHER 
The change in darkness is 
described. 
Eg: In darkness the cockroach 
will move around / phototaxic 
response will not be shown and 
Thigmokinetic response will not 
change. 
 
OR 
The resulting effect of continued 
darkness on the phototaxic 
response and the reason for it. 
 
OR 
The resulting effect of continued 
darkness on the thigmokinetic 
response and the reason for it.  

The changes in both responses at 
night are explained. 
Eg: The cockroaches will now move 
out from under the glass plate as they 
will not be seen / will not risk drying 
out under cover of darkness. 
 
AND 
The cockroaches will still exhibit a 
thigmokinetic response, but will not 
exhibit clumping due to change in 
phototaxic response / will be more 
likely to show thigmotaxis in 
response to other objects, not each 
other / not clumping. 
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(c) Any TWO of: 
• Identifies or describes an 

endogenous rhythm / regular 
repeating rhythm. 

• Describes the rhythm as 
circadian or nocturnal. 

• Describes the rhythm as being 
controlled by change in light 
intensity. (Not Day Length.)  

Explains the regular repeating 
nature of the graph as evidence for 
a regular inbuilt / endogenous 
rhythm. 
 
Gives reasons why the rhythm is 
endogenous / circadian / nocturnal. 
Answer must refer to data given. 
 
Eg: The rhythm peaks at about 
midnight for the first days and follows 
a regular repeating rhythm, close to 
24 hours. 
 
OR 
 
Explains why the rhythm appears 
to be controlled by light intensity by 
referring to the actogram and / or 
to the light and dark experiments in 
part a. 
Eg: When the light is reduced the 
cockroaches move out from under the 
red glass. 
When a cockroach is moved from 
conditions of 12:12 light : dark into 
continuous dark, over time its activity 
peaks slightly earlier, showing that 
the rhythm is not being reset by light. 

Discusses the rhythmic activity 
of the cockroach, using 
information from the actogram 
and the experiment and how it is 
controlled by change in light 
levels. 
Eg: Cockroaches begin to move 
away from each other / are less 
thigmokinetic at dusk and are well 
spread out and active at night time, 
suggesting they are nocturnal and 
their activity is controlled by 
changes in light intensity. The 
rhythm is endogenous, because it 
continues when the cockroach is 
moved from 12 hours dark:12 
hours light to constant dark. When 
the cockroach is left in constant 
darkness there is a shift in the 
rhythm, so that it peaks earlier 
each 24 hours / the rhythm has 
become shorter / free running. 
There is a phase shift as the natural 
rhythm of the cockroach is less 
than 24 hours. Change in light 
intensity appears to be the 
zeitgeber / to reset the rhythmic 
pattern, because when it is absent, 
the rhythm is not lost but is 
becoming less than 24 hours each 
day. It is reaching a peak about 1 
hour earlier each day.  

 2 × a 2 × m 1 × e 
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TWO Describes the thigmonastic 
response. 
Eg: A rapid movement due to 
sudden changes in turgor / water 
pressure. 
 
AND 
 
Describes the positive 
phototropic response or how it 
happens. 
Eg: A bending / growth / slow 
response where the plant moves 
slowly towards the light source. 
 
OR  
 
Describes one response – as 
above.  
AND 
Describes a purpose for the 
response. 
Eg: The phototropic response 
ensures access or growth towards 
light. / The nastic response 
ensures the plant’s leaves are 
rapidly removed from a harmful 
stimulus / Heat / Touch. 

Explains how a thigmonastic OR 
positive phototropic response 
happens and its purpose. 
Eg: Phototropism, bending towards 
light. Release of auxin from the shoot 
tip, which moves down the shaded 
side of the stem and affects the cells 
below the tip, by causing them to 
elongate, which leads to bending 
towards light source. A slow growth 
response, which enables the plant to 
increase light absorption for 
photosynthesis. 
 
Disturbance of the leaf membrane 
causes movement of K= ions / change 
in turgor / change in water pressure, 
so the Mimosa leaves rapidly 
collapse, protecting them from direct 
contact with the heat source and 
possible damage.  
 
AND 
 
Explains how either response 
contributes to the plant’s survival. 
Eg: Nastic response protects leaves 
from touch by predators / protects 
from heat 
Tropic response enables growth to 
sunlight to enable growth and repair 
of plant tissue. 

Discusses how nastic AND 
phototropic responses happen 
and compares or contrasts the 
significance of both. 
Eg: Auxin is a plant hormone 
synthesized in the presence of 
light, then acts on the cells on the 
shaded side of the stem, just below 
the growing tip. Elongation of 
cells on the shaded side causes 
uneven growth and bending of the 
shoot towards the light stimulus. 
This is a slow-acting growth 
response, in contrast to the much 
quicker, reversible, nastic response 
exhibited in Mimosa, when 
touched or subjected to heat.  
In a nastic response, specialised 
tissue (called pulvini) in the upper 
layers of the plant’s leaflets 
actively pump K= ions out of the 
cell, which causes water loss due 
to osmosis and loss of turgidity. 
The leaflets and the leaves fall 
upwards, protecting the plant from 
harmful stimuli like heat or being 
eaten. The nastic response is not a 
growth response and is reversible 
after a short time. It aids survival 
of the plant, whereas the tropic 
response enables the plant to 
access maximum sunlight for 
efficient photosynthesis for 
growth. 

THREE 
(a) 

Defines migration as a regular 
return journey to a pre-
determined destination. 

  

(b) Describes courtship behaviour 
as learning / mate selection / 
developing a pair-bond or 
similar. 

Gives reasons for courtship 
behaviour. (At least two reasons.) 
Eg: Innate behaviour needs to be 
developed / practised / modified 
before the outcome to develop a 
strong pair-bond / find a lasting mate 
can be achieved.  
Selection is crucial to reproductive 
success.  
It ensures future recognition so that 
aggression or agonistic behaviour is 
reduced between the courting couple 
in further matings. 
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(c) Describes investment as raising 
offspring / passing on genes. 
 
Describes parental care as 
ensuring the offspring should 
survive. 
 
AND 
Describes one advantage to the 
chick and one to the parents 
and one disadvantage to the 
chick and one to the parents of 
the intense form of parental 
care provided. 
Eg: 
Advantages: 
• Chick is well fed / protected /  
• Only one chick needs to be 

provided for at a time / 
parenting is shared / Chicks are 
not bred every year so energy 
is conserved. 

Disadvantages: 
• Chick remains dependent on 

parents for survival for a long 
time and is vulnerable if one or 
both parents dies / parenting is 
energy expensive and usually 
limits breeding to alternate 
years. 

 
OR  
Makes a basic comparison with 
a named animal that produces 
many offspring with no care 
investment such as a snake or 
oyster. 

Explains investment and / or risks 
and / or benefits of care strategy. 
Eg: Parents take the risk of producing 
only one egg in a breeding season but 
invest in close protective care until 
the chick hatches, then for a further 3 
weeks to ensure it survives. 
 
OR 
Compares reproductive care in the 
case of albatrosses (k strategy) to 
that of a named animal producing 
many offspring but with no care (r 
strategy) 
Eg: This can be compared to an oyster 
that produces millions of eggs into the 
sea, where they will be fertilised, but 
receive no parental care, so that most 
will be eaten by predators. 

Discusses the significance of the 
reproductive effort made by 
albatrosses, which may include 
the role of courtship in formation 
of a strong, lasting pair-bond, 
which will, itself, survive the 
process. 
 
AND 
Considers advantages and 
disadvantages of the k strategy 
and compares it with that of a 
named r strategist. 
Eg: The reproductive effort begins 
with formation of a strong pair 
bond, where individuals choose 
partners who will be strong enough 
to carry through the demanding 
parental care process.  
Albatrosses lay one egg only, 
which creates a risk, as the egg 
may break or the single chick may 
not hatch. 24 hr care by both 
parents helps ensure the egg will 
hatch. The chick is cared for and 
fed until it is able to look after 
itself, when the parents leave it. 
This leaves it at risk, but it still 
receives some care and food from 
the parents. The parents invest 
considerable time and energy in 
caring for the single chick, which 
means they are not likely to breed 
again for another two years. There 
is potential risk in returning to the 
same breeding colony year after 
year, due to potential changes. 
The albatrosses’ investment can be 
contrasted to that of some molluscs 
or invertebrates, such as the oyster, 
where millions of offspring are 
produced and no care is given in 
raising them. Many will die, but a 
few will survive. The different 
strategies both have their risks and 
benefits. 

 2 × a 2 × m 1 × e 

 
 
Judgement Statement  

Achievement Achievement with Merit Achievement with Excellence 

2 A 1 M + 2 A 1 E + 2 A 

 
 


