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Working together to achieve academic excellence and personal potential

DGGS Curriculum Intent:




Our Academic Curriculum is designed to give our students access to the best that has been
thought and said over time, helping to engender an appreciation of human creativity and
achievement. Our Key Stage 5 curriculum, followed by Year 12 and 13 students, consists of more
than 20 subjects leading to A Level qualification alongside an enhanced curriculum. It is an
ambitious and dynamic curriculum which gives students the opportunity to access knowledge
which goes beyond the A Level specification at Key Stage 5.

Our Academic Curriculum at Dartford Grammar School for Girls aims to ensure that all students:

e Flourish academically and develop their skills and talents as individuals.

e Develop a strong sense of community and responsibility to both ourselves and others.

e Experience challenge and stimulation of their minds through excellent teaching, diverse
learning opportunities, and a rich, balanced curriculum.

e Explore and develop their personal interests though extra-curricular opportunities.

e Reach their potential through personalised and specialist support and guidance.

® Are encouraged to develop as global citizens and to make a significant contribution to the
wider world.

End of Key Stage Expectations:

Our academic Sixth Form curriculum prepares students for higher education (including study at
Oxbridge and other world class universities) and high quality employment. By the end of Sixth
Form, students will have achieved excellent A Level results, be well-rounded and confident
individuals who are well prepared for the next stage of their lives.
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A Level Specification

The exam board that the students study is OCR. Please click here for the Biology A Level

specification.

Subject Curriculum Intent

In addition to the aims of the A Level specification, our ambitious curriculum for BIOLOGY at DGGS

is designed:

e To continue supporting students in developing the ability to make synoptic links between

key concepts in Biology.

e To continue supporting students in developing practical skills necessary to carry out
investigations accurately and safely to ensure that students pass the Practical

Endorsement.

e To continue supporting students in developing critical thinking and data analysis skills to
allow students to apply knowledge successfully to novel contexts.

e To continue supporting students in becoming better independent learners who have the
ability to reflect on their work to make progress in preparation for life beyond Sixth form.

Curriculum Summary - Year 12

Content Knowledge (what do we want students to know?)

Procedural Knowledge (What do we want students to be
able to do?)

Cell structure

e Different types of microscope, slides and
photomicrographs

e  Measuring objects seen by a light microscope and
manipulation of the magnification triangle.

e The ultrastructure of eukaryotic cells: membrane
bound organelles

e  Other features of eukaryotic cells

e How organelles work together in cells

e Prokaryotic cells

Biological membranes
e The structure of cell membranes
e Diffusion across membranes
e  Osmosis
e  Active processes
e  Factors affecting membrane structure and

permeability
e PAG5.1
e PAGS.1

For all topics, students should be able to apply knowledge
to novel contexts and make synoptic links between topics.

e Be able to identify the differences between light,
scanning electron and transmission electron
microscopes.

e Be able to identify the organelles found in
photomicrographs and electron micrographs.

e Understand how organelles in a cell can work
together to produce a protein.

e To be able to identify the structures in the plasma
membrane and their roles.

e To understand how substances move across the
membrane and apply this to different contexts.

e To explain how different factors affect the structure
of the membrane and link this to permeability.

e PAGS5.1-To carry out a practical to see how
temperature affects membrane permeability using
beetroot and colorimetry.

e PAG 8.1-To carry out a practical to identify the
concentration of a solution in the potato using core
principals.
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Cell division, cell diversity and cell differentiation
e Cellcycle
e  Mitosis
e Meiosis
e Diversity in animal cells
e  Cell diversity in plants
e Animal tissues
e Plant tissues and organs
e Organs and organ systems in animals
e Stem cells and their potential uses

Biological molecules
e Molecular bonding
e Properties of water
e Carbohydrates - sugar

e Carbohydrates - polysaccharides as energy stores
e Carbohydrates - polysaccharides as structural units

e Lipids - triglycerides

e Lipids - phospholipids and cholesterol

e Inorganicions

e Qualitative tests for biological molecules
e Quantitative tests for biological molecules
e Chromatography

e PAG9.1/9.2/9.3

e PAG5.2

Nucleic Acids
e DNA
e How DNA replicates
e How DNA codes for polypeptides

Proteins
e Proteins - amino acids
e  Proteins - protein structure and bonding
e Proteins - globular and fibrous

Enzymes
e Biological catalysts
e Cofactors
e  Mechanism of enzyme action
e The effect of temperature and pH on activity

e The effect of substrate and enzyme concentration

on the rate of reaction
e Enzyme inhibitors

To be able to describe what is happening at each
stage of the cell cycle and its significance.

To understand the sequence of events that take
place in mitosis and meiosis.

To be able to identify the differences between
mitosis and meiosis.

To identify where variation takes place in meiosis.
To give examples of plant and animal tissues, organs
and organ systems.

To apply knowledge relating to stem cells to novel
contexts.

PAG 1.1 - To be able to use a light microscope to
measure the length of chromosomes and identify
the different stages of mitosis.

To be able to draw/identify the structure of alpha
and beta glucose.

To be able to identify the structure of
polysaccharides and the type of bonding that is
present.

To describe the differences between the
polysaccharides.

To describe the uses of the different types of
polysaccharides.

To be able to identify the different types of lipids
from diagrams/chemical formulas.

To be able to identify the structure of triglycerides
and the type of bonding that is present.

To state the uses of the different types of lipids.

To describe the qualitative and quantitative tests for
biological molecules.

PAG 9.1/9.2/9.3 - Carry out a qualitative test for
biological molecules.

PAG 5.2 - Carry out a quantitative test for biological
molecules.

Describe the structure of DNA

Identify/draw the general structure of a nucleotide
Understand the differences between purine and
pyrimidine bases and how this links to
complementary base pairs.

Describe how DNA is replicated including enzymes
and their roles.

Use information from practical data to show how
semi-conservative replication takes place.

To describe the structure of proteins at the four
different levels.

To state the bonding at the different protein levels.
To describe the difference between fibrous and
globular proteins.

To give examples of inorganic ions and their uses.

To apply knowledge to new contexts to explain what
happens to enzyme activity and the end result.

To make synoptic links to the Biological molecules
topic and use this to help understand the structure
and function of enzymes.
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e Enzyme inhibition, poison and medicinal drugs e To understand how the two different inhibitors
affect enzyme actions.

e To be able to differentiate between reversible and
irreversible enzyme inhibition.

e PAG 4 - To investigate a factor that impacts the
action of enzymes.

Content Knowledge (what do we want students to know?) Procedural Knowledge (What do we want students to be
able to do?)

In addition to the points above: In addition to the points above:

Exchange surfaces and breathing e To understand why exchange surfaces are

e Exchange surfaces important.

e Mammalian gaseous exchange system e To describe how gases are exchanged in fish, insects

e Tissues in the gaseous exchange system and mammals.

e  Measuring lung volumes e To apply the above to novel contexts.

e  Gas exchange in other organisms e Tounderstand how to measure lung volumes and a
range of different calculations in relation to the
lungs.

Transport in animals

e Transport in animals e To understand the importance of the circulatory

e Blood vessels system and apply this to a new context.

e Exchange at the capillaries e To differentiate between the structures and

e The structure of the heart functions of the 3 different blood vessels.

e The cardiac cycle e Toidentify the different structures within the heart

e Coordination of the cardiac cycle and explain how the heart functions.

e Transport of oxygen e PAG 2.1-To carry out a heart dissection and make a

e Transporting carbon dioxide biological drawing.

e To explain how oxygen and carbon dioxide are
transported around the body and the mechanisms of

Communicable diseases uptake/release.
e Organisms that cause disease
e Transmission of pathogens e To identify the different types of pathogens and
e Plant defences against pathogens examples of each.
e  Primary defences e To describe how pathogens are transmitted and
e Secondary non-specific defences include social factors that may have an impact.
e Specific immune response e To describe the different defences used by plants
e Antibodies against pathogens.
e Vaccination e Toidentify the different primary defences in animals

and how this prevents entry of pathogens.
e To explain how the specificimmune response and
secondary nonspecific defences protect organisms
Classification and evolution from pathogens.
e Biological classification e To explain how vaccines are effective against
disease.
e To understand where drugs are developed from and
how they are used.

e Development and use of drugs

e Features used in classification

e Evidence used in classification

e (lassification and phylogeny

e The evidence for natural selection
e  Variation

e Applying statistical techniques

e Adaptation

e Natural selection and evolution

e To learn about how organisms are classified and
explain why this system is used.

e To be able to explain natural selection and include
the evidence for this.

e To explain how natural selection leads to evolution
and the evidence for this.

e To explain what can cause variation and why.

e To be able to use data in relation to variation.

e To apply t-test, standard deviation & Spearman’s
rank correlation coefficient to contexts.

e PAG 11 - Carry out an investigation and use a
statistical test to analyse this.
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Content Knowledge (what do we want students to know?)

Procedural Knowledge (What do we want students to be
able to do?)

In addition to the points above:
Transport in plants
e Transportin plants
e Transport tissues
e Movement of water through plants
e Transpiration
e The transpiration streams
e The adaptations to the availability of water
e Translocation

Biodiversity
e Biodiversity
e Sampling plants
e Sampling animals
e Calculating biodiversity
e What affects biodiversity?
e Reasons to maintain biodiversity
e Conservation in situ
e Conservation ex situ
e Protection of species and habitats
e PAG3

Ecosystems
e Ecosystems
e Transfer of biomass
e  Manipulating transfer of biomass
e Recycling within ecosystems
e Successions
e  Studying ecosystems

Population and sustainability
e What determines population size
e Interaction between populations
e Conservation and preservation
e Sustainable management
e Balancing the conflict between conservation and
human needs
e Controlling the effects of human activities

In addition to the points above:

e To describe the structures of different transport
tissues in plants and explain why they are significant
where applicable.

e To describe and explain how water is transported
through the plant via transpiration.

e Todescribe and explain how sucrose is transported
through the plant via translocation.

e Todescribe the adaptations of plants depending on
the availability of water.

e Todescribe what is meant by biodiversity

e Tobe able to describe how to sample plants

e Tobe able to describe the different ways to sample
animals.

e To explain the factors that can impact biodiversity
and reasons to maintain it.

e To evaluate in situ and ex situ conservation in
relation to biodiversity.

e To evaluate the effectiveness of other organisations
in maintaining biodiversity e.g. CITES.

e PAG 3 - Carry out fieldwork to identify biodiversity in
two areas using Simpson’s Index.

o Define key terms relating to ecosystems

e Tounderstand how biomass is transferred in an
ecosystem

e Tounderstand how the carbon cycle and nitrogen
cycle result in materials being recycled in the
ecosystem

e To understand what is meant by succession and
apply this to contexts

e To understand the factors that can impact the size of
a population.

e To understand predator-prey interactions and how
this can impact populations.

e Tounderstand the differences between
conservation and preservation and give examples.

e To define sustainable management and give
examples.

e Tolook at case studies which show how human
needs and conservation have been balanced.

o To look at case studies showing how the effects of
human activities are controlled.
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Curriculum Summary - Year 13

Content Knowledge (what do we want students to know?)

Procedural Knowledge (What do we want students to be
able to do?)

Photosynthesis

The interrelationship between photosynthesis and
respiration

Chloroplasts and photosynthetic pigments

The light dependent stage

The light independent stage

Factors affecting photosynthesis

Factors affecting photosynthesis practical
investigations

Respiration

The need for cellular respiration

Glycolysis

The structure of the mitochondrion

The link reaction and the Krebs cycle

Oxidative phosphorylation and the chemiosmotic
theory

Anaerobic respiration in eukaryotes

Practical investigation into respiration rates in yeast
Energy values of different respiratory substrates
Practical investigations into factors affecting the rate
of respiration

Communication and homeostasis

The need for communication systems
Homeostasis

Temperature control in ectotherms
Temperature control in endotherms

Hormonal communication

Endocrine communication

Adrenal glands

The pancreas and release of insulin
Regulating blood glucose

Diabetes

Excretion as an example of homeostatic control

Excretion

The structure of the liver
Liver function

Kidney structure

The function of the kidney

For all topics, students should be able to apply knowledge
to novel contexts and make synoptic links between topics
from Y12 and Y13.

e Tounderstand the interrelationship between
photosynthesis and respiration.

e Toidentify where photosystems are found and their
role.

e To understand the differences between primary
pigments and accessory pigments and where they
are located.

e PAG 6.2 - Carry out TLC to separate and identify
pigments found in a plant.

e  Describe what happens during cyclic and non-cyclic
photophosphorylation.

e  Explain how ATP is made by ATP synthase in the
chloroplast.

e Identify the key reactions in the Calvin cycle.

e  Explain how factors can affect the rate of
photosynthesis in terms of the light dependent and
light independent stage of photosynthesis.

e PAG 12.3 - Plan an investigation looking at the
impact of one factor on the rate of photosynthesis
and complete a scientific write up for the
investigation.

e Explain the importance of cellular respiration.

e Identify the substructures found in mitochondria.

o Describe the steps of glycolysis, link reaction and
Krebs cycle.

e Explain how ATP is made during oxidative
phosphorylation.

e To understand what happens during anaerobic
respiration in eukaryotes and the significance of
each step.

e To understand how to investigate respiration rates
in organisms.

e To understand what is meant by respiratory
substrates and the interpretation of their energy
values.

e To explain the importance of communications
systems.

e To explain what is meant by homeostasis and its
importance.

e To identify the differences between temperature
control in ectotherms and endotherms.

e To understand how hormones lead to a response in
a target organ.

e To identify the different parts of the adrenal gland,
the hormones they secrete and their functions.

e To identify the different structures within the
pancreas.
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e Osmoregulation
e Kidney failure

Cellular control
e Gene mutations
e Regulation of gene expressions
e Genetic control of body plan development

Patterns of inheritance
e  Genetic variation
e Monogenic inheritance
e Dihybrid inheritance
e  Multiple alleles
e Sex linkage
e Codominance
e Autosomal linkage
e Epistasis
e Using the chisquared test
e Discontinuous and continuous variation
e  Factors affecting the evolution of a species
e The Hardy Weinberg principle
e Isolating mechanisms
e Artificial selection

To be able to differentiate between the endocrine
and exocrine roles of the pancreas.

To describe and explain how the body responds to
changes in blood glucose concentration and apply
this to new contexts.

To describe how insulin is released from the
pancreas.

To understand what diabetes is and how it can be
treated.

To define the term excretion

To be able to identify the different structure of the
liver including at histological level.

To describe what happens in the level and how it is
involved in excretion.

To identify the different parts of the kidney and the
nephron.

To explain the biochemistry within the glomerulus,
PCT, loop of Henle and collecting duct.

To explain how ADH controls the water potential of
the blood.

To explain what happens when the kidney fails and
evaluate the potential treatments for this.

To describe the different gene mutations and
identify their impact.

To describe how genes are expressed and apply to
new contexts.

To understand changes that occur post transcription
and translation.

To understand how the lac operon works.

To understand the role that genetics play in the
development of the body plan.

To explain the role of apoptosis and mitosis in the
development of an organism.

To understand how genes can lead to variation
between organisms.

To understand the differences between the different
types of inheritance.

To be able to identify the impact that autosomal
linkage has on the inheritance of alleles.

To be able to identify the genotypes of potential
offspring for the different types of inheritance.

To identify the difference between recessive and
dominant epistasis and be able to predict genotypes
of potential offspring.

To use chi-squared to carry out statistical analysis.
To understand the difference between continuous
and discontinuous variation.

To identify and explain how factors can affect the
evolution of a species.

To use the Hardy-Weinberg principle to be able to
determine allele frequency.

To understand the impact of different isolating
mechanisms on allele frequency within a population.
To explain the impact of artificial selection on the
phenotypes.

To evaluate the pros and cons of artificial selection.
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Content Knowledge (what do we want students to know?)

Procedural Knowledge (What do we want students to be
able to do?)

In addition to the points above:
Neuronal communication

Roles of sensory receptors
Structure and function of neurones
Nerve impulses; action potentials
Nerve impulse; transmission
Synapses

Animal responses

The mammalian nervous system
The brain

Reflex actions

Coordinating responses
Controlling heart rate

Muscle

Muscle contraction

Plant responses

Plant responses to the environment
Controlling plant growth

Plant responses; investigating tropisms
Commercial uses of plant hormones

Manipulating genomes

DNA sequencing

Application of gene sequencing

DNA profiling

The polymerase chain reaction
Electrophoresis

Genetic engineering

Issues relating to genetic manipulation
Gene therapy

Cloning and biotechnology

Natural clones

Clones in plants

Artificial clones in animals

Introduction to biotechnology

Using biotechnology to make food
Other processes involving biotechnology

In addition to the points above:

To explain what happens at a sensory receptor on a
biochemical level.

To describe the structure and functions of the
different neurons.

To understand how an action potential is generated
and transmitted via saltatory conduction.

To understand what happens at a cholinergic
synapse and be able to compare this to other types
of synapses.

To describe the roles of the different parts of the
nervous system and give examples.

Identify key structures within the brain and what
they control.

Describe what happens during the knee jerk &
blinking reflex.

Explain how the endocrine and nervous system work
together to bring about a response.

To identify the structure of the sarcomere and
explain the sliding filament model.

To apply knowledge from neuronal communication
to explain what happens at the neuromuscular
junction.

To be able to define tropism and describe the
different types

To be able to describe the role of auxins,
gibberellins, ethene and abscisic acid.

To be able to explain apical dominance

To be able to make conclusions about results from
practicals investigating tropism.

To identify the commercial uses of plant hormones.

To understand how DNA was sequenced.

To identify the importance of gene sequencing and
how this has been used.

To describe the process of PCR and its use in real life
contexts.

To describe the process of gel electrophoresis and
explain the movement of particles.

To give examples of real life uses of gel
electrophoresis.

To describe the process of genetic engineering and
explain the importance of restriction enzymes.

To evaluate the issues linked to genetic
manipulation.

To explain how gene therapy can potentially be used
to treat genetic disorders.

To describe how plants are clones.

To evaluate plant cloning.

To describe how animals are clones.

To evaluate animal cloning.

To understand the role of biotechnology in the food
industry.
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e  Microorganism cultures
e Population growth in a close culture
e Immobilised enzymes

Content Knowledge (what do we want students to know?)

e To evaluate the use of biotechnology in the food
industry.

e To understand how microorganisms are cultured
and use this to plan investigations.

e To understand the importance of aseptic technique
and how it’s achieved.

e PAG 10.3 - To use a data logger to collect data on pH
changes when making yoghurt using a starting
culture.

e  To understand what immobilised enzymes are and
how they are used.

e To identify and explain the growth curve of
organisms in a closed culture.

Procedural Knowledge (What do we want students to be
able to do?)

Revision

In addition to the points above:
e Practising synoptic questions
e  Consolidating knowledge
e  Consolidating practical skills
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