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Chapter B2: Keeping healthy

Overview

Issues of risk, ethics and social responsibility related
to disease prevention and treatment in humans and
plants are often in the news. Understanding the

science of health and disease enables us to consider
the issues critically, and to explore possible answers.

In Topic B2.1, learners explore how different
pathogens are spread and cause disease, with
reference to some common communicable diseases
of humans and plants, then in Topic B2.2 they
consider how the immune system in humans and
plants protects against infection.

Topic B2.3 looks at ways in which individuals and
society can reduce the spread of diseases, linked to

issues of risk and decision making, for example with
regard to vaccination.

Topic B2.4 develops understanding of ways in which
diseases can be identified in the lab and in the field,
and how new technologies offer the potential to
improve lives.

In Topics B2.4 and B2.5, the way that lifestyle,
environmental and genetic factors affect the

risk of developing non-communicable diseases is
explored, with reference to ideas about health
studies, sampling, correlation and cause. Finally,
learners learn about ways of treating diseases

in Topics B2.5 and B2.6 and explore issues related to
the development and testing of new medicines.

Learning about health and disease before GCSE (9-1)

From study at Key Stages 1 to 3 learners should:

o appreciate that good hygiene helps humans
keep healthy
o be able to identify and name the main parts of

the human circulatory system, and describe the
functions of the heart, blood vessels and blood

o appreciate the importance of bacteria in the
human digestive system
. know that animals, including humans, need the

right types and amount of nutrition, and that a

Tiering

healthy human diet includes carbohydrates,
lipids (fats and oils), proteins, vitamins,
minerals, dietary fibre and water
. recall some of the consequences of imbalances
in the diet, including obesity, starvation and
deficiency diseases
recognise the impact of diet, exercise, drugs
and lifestyle on the way their bodies function
. recall some of the effects of recreational drugs
(including substance misuse) on behaviour,
health and life processes.

Statements shown in bold type will only be tested in
the Higher Tier papers.

All other statements will be assessed in both
Foundation and Higher Tier papers.
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Chapter B3: Living together — food and ecosystems

Overview

All living organisms depend on the ability of
photosynthetic organisms to synthesise glucose
from carbon dioxide and water in the presence
of light, and on feeding relationships to transfer
biomass through communities.

From study at earlier Key Stages, learners will be
familiar with the reactants and products of
photosynthesis, and the need for light in the
process. In Topics B3.1 and B3.2 the context

of photosynthesis is used to explore several

fundamental concepts in biology, including enzyme
action and the movement of substances by diffusion,
osmosis and active transport.

Learners expand their knowledge of the
interdependencies between organisms within
ecosystems in Topic B3.3, through understanding
of food webs, competition for resources, and the
cycling of substances.

Finally, Topic B3.4 considers the effects that
environmental changes and human activities can
have on interacting populations within ecosystems.

Learning about food and ecosystems before GCSE (9-1)

From study at Key Stages 1 to 3 learners should:

o understand the similarities and differences
between plant and animal cells

° know that some organisms make their own
food using photosynthesis

° know that photosynthesis in plant cells occurs
in the chloroplasts

° know the reactants in, and products of,
photosynthesis, and be able to write a word
summary

° know that photosynthesis requires light

° be familiar with the adaptations of leaves for
photosynthesis, and the role of stomata in gas
exchange

. know that water and minerals enter a plant
through the roots

o know that molecules of a solute move through
solvent, and through cell membranes, by
diffusion

Tiering

o know that animals obtain their food
from plants (and other animals that ate
plants)
o understand the difference between carnivores,

herbivores and omnivores, and between
producers and consumers

. know that individuals of the same type living in
the same place make up a population, and that
all the interacting populations in an ecosystem
make up the community

o understand the use of food chains and food
webs as models of the feeding relationships
within a community

] appreciate the interdependence of organisms
in a community, including food webs, the
breakdown and cycling of substances, and
animals as pollinators

o know that changes in an ecosystem can affect
the survival of individuals and populations.

Statements shown in bold type will only be tested
in the Higher Tier papers. All other statements

will be assessed in both Foundation and Higher
Tier papers.
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Chapter B4: Using food and controlling growth

Overview

All living organisms depend on molecules of glucose
obtained from photosynthesis (or from biomass
obtained through food chains that start with
photosynthetic organisms). The glucose is used for
cellular respiration and in the synthesis of larger
organic molecules used for growth.

From study at earlier Key Stages, learners will be
familiar with the reactants and products of cellular
respiration. In Topic B4.1 they explore how

cellular respiration increases the amount of energy
associated with cellular energy stores, in particular
molecules of ATP that are essential for many life
processes. In Topic B4.2 they consider briefly how
we came to know what we do about organelles such
as mitochondria, using the context of electron
microscopy to illustrate the idea that some scientific

explanations were only developed once a
technological development made certain
observations possible. Topic B4.3 links growth in
multicellular organisms to the division of cells
during the cell cycle, and explores the nature of
stem cells and the role of cell differentiation. As a
development of ideas, learners consider how cancer
results from changes in DNA that cause a loss of
control of cell division.

The role of plant hormones in controlling plant
growth and environmental responses is explored in
Topic B4.4, and these ideas applied to use of these
hormones by humans to control plant growth to our
advantage.

Finally, Topics B4.4 and B4.5 explore the question
of whether stem cells should be used to regenerate
tissue and treat disease.

Learning about cellular respiration and growth before GCSE (9-1)

From study at Key Stages 1 to 3 learners should:

o be familiar with the processes of aerobic and
anaerobic respiration in living organisms, and
fermentation in microorganisms, including
word summaries of the reactions

] be able to recall the differences between
aerobic and anaerobic respiration in terms of
the reactants, products and implications for the
organism

Tiering

. be familiar with the tissues and organs of the
human digestive system, including adaptations
to function

o understand in simple terms that the human

digestive system uses chemicals (including
enzymes) to digest food

o appreciate the importance of bacteria in the
human digestive system
o know how nutrients and water are transported

within animals, including humans.

Statements shown in bold type will only be tested in
the Higher Tier papers.

All other statements will be assessed in both
Foundation and Higher Tier papers.
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Chapter B5: The human body - staying alive

Overview

From previous study, learners should appreciate that
cells work together in multi-cellular organisms —in

a hierarchy of cells, tissues, organs and systems — to
support the functioning of each cell and of the
organism as a whole. This chapter develops
understanding of how cells and systems work
together to support life in the human body.

In Topic B5.1, learners consider how the substances
essential for chemical reactions are transported
into, out of and around the human body, and why

exchange surfaces are necessary. In Topics B5.2 and
B5.3 they explore how the nervous and endocrine
systems help the body to detect and respond to
external and internal changes. Topic B5.4 illustrates
the importance of maintaining a constant internal
environment.

The essential role of hormones in human
reproduction is explored in Topic B5.5, followed

in Topic B5.6 by consideration of what can happen
when certain structures and systems — including the
regulation of blood sugar, structures in the eye and
neurons in the nervous system — go wrong.

Learning about the human body before GCSE (9-1)

From study at Key Stages 1 to 3 learners should:

. appreciate the hierarchical organisation of
multicellular organisms: from cells to tissues to
organs to systems to organisms

. be able to identify, name, draw and label the
basic parts of the human body

° have a basic understanding of the function of
muscles

o be familiar with the tissues and organs of the
human digestive system, including adaptations
to function

o understand the basic structures and functions

of the gas exchange system in humans,
including adaptations to function

Tiering

° understand the mechanism of breathing to
move air in and out of the lungs, and be able to
use a pressure model to explain the movement

of gases

. understand, in outline, how nutrients and
water are transported within animals, including
humans

o be able to identify and name the main parts of
the human circulatory system

° be familiar with the functions of the heart,
blood vessels and blood

. know which part of the body is associated with
each sense.

Statements shown in bold type will only be tested in
the Higher Tier papers.

All other statements will be assessed in both
Foundation and Higher Tier papers.
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Chapter B6: Life on Earth — past, present and future

Overview

The modern explanation of evolution by natural
selection is one of the central ideas in biology. The
historical development of the explanation and its
journey to widespread acceptance in the science
community illustrate key Ideas about Science.

Learners explore ideas about evolution in Key Stages
2 and 3, so by GCSE (9-1) they should be familiar
with the concepts of variation (at phenotype level),
adaptation, advantage, competition and natural
selection. In Topic B6.1, learners begin to expand
their understanding by linking variation to genetics,
and the concept of evolution by natural selection is
explored within the story of how the theory was
developed, evaluated and modified by the scientific
community. The topic considers the importance of

evidence as the basis for widespread scientific
acceptance of the theory, and probes reasons why
some people may still not accept it.

The effects that sexual and asexual reproduction have
on evolution are considered in Topic B6.2, followed
by a brief examination in Topic B6.3 of the impact
that developments in scientific understanding have
had on the way we classify the diversity of life on
Earth today.

Finally, in Topic B6.4 learners examine the impacts
of human activities on the Earth’s biodiversity, the
tremendous importance of protecting it, issues
that affect decision making, and ways in which our
understanding of science can help us to interact
positively with ecosystems so that biodiversity and
ecosystem resources are conserved for the future.

Learning about evolution and biodiversity before GCSE (9-1)

From study at Key Stages 1 to 3 learners should:

° know that there are many different types of
organisms living in many different
environments, and that there are similarities
and differences between all organisms

° recognise that living organisms can be grouped
and classified in a variety of ways based on
commonalities and differences

o be able to use classification keys

. recognise that living organisms have changed
over time and that fossils provide information
about organisms that lived millions of years ago

° appreciate that organisms live in habitats to
which they are adapted
. recognise that organisms produce offspring of

the same kind, but normally offspring vary and
are not identical to their parents

Tiering

o know that there is variation between
individuals within a species, and that
variation can be described as continuous or
discontinuous

o understand that the variation means some
organisms compete more successfully,
resulting in natural selection

o appreciate that variation, adaptation,
competition and natural selection result
in the evolution of species

o understand that changes in the environment
may leave organisms less well adapted to
compete successfully and reproduce, which
can lead to extinction

o be familiar with some of the reasons why it’s
important to protect and conserve biodiversity,
and some ways of doing so.

Statements shown in bold type will only be tested in
the Higher Tier papers.

All other statements will be assessed in both
Foundation and Higher Tier papers.
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