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Reading the small print

any of you reading this issue of BiorogicaL

ScieNces ReviEw will be at the beginning of part of
your A-level biology course. You may be just starting
the AS course, or perhaps it is A2 biology. You could
be following one of six different specifications, or nine
if we include human biology. Whichever one you are
following, the specification is really important. Think
of it as a contract between you, your teacher and your
examiners. It tells you exactly what you need to know
and to be able to do; it tells your teacher what has to
be taught; and it provides an important and necessary
set of rules for your examiners.

It is likely that you have been provided
with a copy of the specification you will be
following and, as you flicked through the
pages, you probably concentrated on the
module that you are studying. If you are just
embarking on AS biology, it is likely that
Module 1 will have caught your eye and you
will have noted that you are required to
study molecules and cells. If you have
progressed to A2 biology you will see that you will be
concentrating on aspects of physiology, such as the
nervous system and the regulation of blood glucose.
But theré'is more to a specification than a list of subjects
you need to study. Like all contracts, you need to look
carefully at the small print. This Upgrade provides a
guide to that small print and points out some of the
not-so-obvious features of biology specifications. Under-
standing what is required of you may make all the
difference between not doing yourself credit and
achieving success.

Assessment objectives

We will start by looking at the section headed ‘Assess-
ment objectives’. This is somewhere near the front and

is probably the most important single section of the
whole specification, more important even than those
that spell out the module content. The assessment objec-
tives list the individual skills you will be expected to
have acquired and on which you will be tested. It
doesn’t matter which specification you are following,
these assessment objectives are exactly the same. There
are four of them: AO1, AO2, AO3 and AO4, AO
standing simply for assessment objective. You can see
how important they are by looking at the opening
phrase. It will say something like, ‘The examination will
test a candidate’s ability to...". It doesn’t say ‘may test’,
it says ‘will test’, and this leaves the examiners with no
choice. They must write papers that test each of these
assessment objectives. We will summarise them so that
you know exactly what will be required of you.

AO1 Knowledge with understanding
If you have enough time, you can learn almost
anything. Learning something, however, does not mean
that you have understood it. Look at this sequence of
letters:

dnatsrednu uoy fi reisae si gninrael

You could learn this, but it is not easy. If you understand
that it is just the sentence:

learning is easier if you understand

written backwards, you can learn it much more rapidly.
So understanding will help you to learn, and is essential
if you are to make the most of the knowledge you have
gained. Questions will often be written in a way that
tests your understanding as well as your knowledge,
Here is an example.

(a) Describe how ATP is produced during the
light-dependent stage of photosynthesis.

Box 1 AO2 Applying your

knowledge

Figure 1 shows Mount Kosciuszko. At 2228 metres, it
is the highest point in Australia. As the patches of
snow suggest, it gets cold up there, even in mid-
summer, so it may come as something of a surprise
to learn that lizards are found at this altitude. Figure 2
shows one of these lizards, a southern water skink. It
is small and this is one reason that it can survive in
these cold conditions. Being small means that its
surface area is large compared to its volume. It can
therefore bask in the sun and its body temperature will
rise rapidly. You are unlikely to have been taught about
Australian lizards in your A-level course but you will
certainly have learnt about the principle of size and
surface area to volume ratio. If you get a question
about Mount Kosciuszko lizards you simply need to
apply knowledge.
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[image: image2.jpg](b) Explain why it is important that plants
produce ATP during respiration as well
as during photosynthesis.

Part (a) simply tests your knowledge of the
light-dependent stage of photosynthesis.
However, you will only be able to answer part
(b) correctly if you understand the basic princi-
ples underlying photosynthesis, respiration and
the use of ATP. Only then will you be able to
show that plants require more ATP than can
be produced by photosynthesis alone, because
it is required in cells that lack chlorophyll, and
for processes such as active transport and the
synthesis of large molecules.

All this leads to a really important point. It
would be nice to think that you could learn all
your work as you go along. For a variety of reasons, you
won’t. You will need some revision. That revision,
however, will be so much easier if you have understood
what you have been taught. So, never leave under-
standing until later. If you haven’t understood, ask your
teacher for an explanation, or read your textbook. It
will make learning and revision much easier.

By the time you have reached the end of your biology
course, you are likely to have learnt a huge number of
facts. More importantly, you should also have an under-
standing of some important:general principles. A biolo-
gist should be able to use these principles to explain
things which at first sight may seem unfamiliar. In other
words a biologist must be able to apply knowledge to
new situations (see Box 1).

The other important skill covered by this assessment
objective is that of analysis. Biologists carry out investi-
gations and generate data as a result. You need to be able
to describe and interpret these data, whether they are
presented as tables or graphs. Once again, the small
print of the specification makes this clear, and if you turn
to the section headed ‘Weighting of assessment objec-
tives” you will see that a high proportion of the marks,
around 30% overall, are devoted to testing these skills.

Biology is a science, and science involves much more
than learning and interpreting facts. It involves investi-
gation, and this means carrying out experimental
work. Expect your biology course to provide you with
opportunities to develop your skills of planning, imple-
menting, analysing and evaluating. For many of you,
assessment of these skills will mean coursework, for
others it will involve a practical exam. We will consider
experiment and investigation in the next issue of
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AO4 Synthesis of kn edge and skil

This assessment objective needs some explanation. AO4
is the objective that is often referred to as ‘synoptic’ and
it is especially important if you are taking A2 biology.
Your biology course is divided into modules. This is a big
advantage because it means that you can prepare for
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your examination one module at a time. It saves having
to learn 2 years’ worth of notes for a single test at the
end of the course. But there is a disadvantage to
modular courses from an educational point of view.
Biology isn't really made up of discrete little packets of
information. Everything links together. Look at Box 2
and you will see what I mean. This assessment objective
spells out how the examiners set some questions which
will require you to bring together biology from right

Box 2 AO#4 Bringing it all together
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Figure 2

Southem water
skink photographed
at an altitude of just
over 2000 metres
on the flanks of
Mount Kosciuszko.

If we take a simple process like the ripening of a bunch of bananas, we can
start to appreciate how an understanding of what is happening depends on
a knowledge of many different aspects of biology, drawn together from
different parts of the specification. Some of these are shown below.

Although the most
noticeable thing to
happen when bananas
ripen is that the skin
tums from green to
yellow, many other
changes occur.

Ecological factors such
as the concentration of
certain mineral ions in
the soil, temperature and
rainfall, affect ripening

L

There are many
different genetic
varieties of
banana. Genes
affect ripening

There is variation in .J
the rate at which

bananas ripen

Ripening is accompanied

by a change in the rate of I
respiration and a change
in respiratory substrate

[e———

Photosynthesis takes
place in green bananas.
This produces the starch
which is stored in unripe
fruit

1
As the fruit ripens
enzymes convert the
starch to sugars

T

An increase in the
concentration of sugar
lowers the water potential
of the ripening fruit

BILL INDGE

The change in colour of the banana
skin on ripening is due to a change in
the pigments present. This change may
be investigated using chromatography
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[image: image3.jpg]across the specification, as well as asking you to make
use of the skills you should have mastered during the
course.

Quality of written communication

You can be a really good biologist and make an exciting
new discovery but this will be of little use if you cannot
explain your findings to others. You should be able to
organise relevant information and present it clearly and
logically. What is more, you should be able to use proper
scientific terms — for example, heating proteins dena-
tures them, it doesn’t ‘kill’ them; a young mammal
develops inside the uterus of its mother, not inside her
‘stomach’; impulses, not ‘messages’ travel along
neurones. Examiners regard the quality of written
communication as very important and if you read
through the assessment objectives you will find in each
one a phrase along the lines, ‘expressing ideas clearly
and logically, using appropriate specialist vocabulary’.

Mathematical requirements
There are plenty of good A-level biologists who panic
whenever they are faced with a calculation. They really
do not like maths. Let’s be honest — in order to develop
the knowledge and skills required by the specification
some mathematical ability is required. But there is really
no need to panic. Look through the specification and
you will see that, apart from being able to plot graphs
and construct tables, what is required of you is more like
basic sums than sophisticated maths. You can help your-
self a lot with the calculations you encounter in exam-
ination papers by observing a few simple rules.
® You will see that most questions are likely to involve
one of the following:

— percentages

— rates

— magnification and scale

Before you go into the examination make sure that you
get plenty of practice with calculations involving these.
® The first thing you will need to do is to sort out your
approach to the calculation. Think simple! Suppose you
have a question on magnification (see Technigues, Box 1
on p. 17). You are not sure how to go about it. Try
making the numbers very simple. A diagram of a plant
stem measures 10 cm across. The real size of this stem is
1 cm. What is its magnification? Obviously it is the size
of the diagram divided by the size of the stem: 10 + 1 —
a magnification of 10 times. Once you have sorted out
the method, you should be able to solve the actual
problem you have been given in the same way.

® Set out your working as clearly as possible. This is in
your interest. Most calculations are given more than
1 mark. If you make a mistake, the examiner may still
be able to give you some credit, provided there is some
evidence that you have gone about the calculation in
the right way. But if you haven’t shown any working,
there is nothing the examiner can do for you.

® Apply some common sense. If you are asked to calcu-
late the actual size of a cell or a person’s heart rate, is the
answer sensible? If you have an unrealistic answer you
may have time to check through your working and it is
possible that you will discover your mistake.

So, there you are. If you are looking for success,
read the small print in your specification carefully. You
will then realise that A-level biology involves a lot more
than learning facts. You will have to acquire a range of
skills, show some mathematical competence and be able
to express your answer well.
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