
VCE Biology EP Curriculum Map

Unit 1: How do organisms regulate their functions?
Area of Study 1: How do cells function?

Content Descriptor Lesson Names

1. Cellular Structure and Function

● cells as the basic structural feature of life on
Earth, including the distinction between
prokaryotic and eukaryotic cells

● surface area to volume ratio as an important
factor in the limitations of cell size and the
need for internal compartments (organelles)
with specific cellular functions

● the structure and specialisation of plant and
animal cell organelles for distinct functions,
including chloroplasts and mitochondria

● the structure and function of the plasma
membrane in the passage of water,
hydrophilic and hydrophobic substances via
osmosis, facilitated di�usion and active
transport

1. Cells as the Basic Structural Feature of Life on
Earth

● Cell Survival
● Prokaryotic Cells
● Eukaryotic Cells
● Prokaryotic vs. Eukaryotic Cells

2. Surface Area to Volume Ratio and Cell Size
● Surface Area to Volume Ratio & Cell Size

Investigation
● Cell Size
● History of Microscopes

3. The Structure and Specialisation of Plant and
Animal Cell Organelles

● Cell Organelles
● Internal Membranes

4. The Structure and Function of the Plasma Membrane
● Cell Membrane Structure
● Cell Membrane Model Development
● Passive Transport - Di�usion
● Passive Transport - Osmosis
● Passive Transport - Facilitated Di�usion
● Active Transport
● Di�usion Experiments
● Osmosis Experiments



2. The Cell Cycle and Cell Growth, Death and Di�erentiation

● binary fission in prokaryotic cells
● the eukaryotic cell cycle, including the

characteristics of each of the sub-phases of
mitosis and cytokinesis in plant and animal
cells

● apoptosis as a regulated process of
programmed cell death

● disruption to the regulation of the cell cycle
and malfunctions in apoptosis that may
result in deviant cell behaviour: cancer and
the characteristics of cancer cells

● properties of stem cells that allow for
di�erentiation, specialisation and renewal of
cells and tissues, including the concepts of
pluripotency and totipotency.

● Binary Fission in Prokaryotic Cells
● Eukaryotic Cell Cycle
● Mitosis
● Stem Cells
● Stem Cells and Di�erentiation
● Cancer
● Stem Cell Research
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Area of Study 2: How do plant and animal systems function?

Content Descriptor Lesson Names

1. Functioning Systems

● specialisation and organisation of plant cells
into tissues for specific functions in vascular
plants, including intake, movement and loss
of water

● specialisation and organisation of animal
cells into tissues, organs and systems with
specific functions: digestive, endocrine and
excretory

1. Specialisation and Organisation of Plant Cells
● Gas Exchange in Plants
● Leaf Structure and Photosynthesis
● Xylem and Phloem Structure
● Transpiration
● Translocation

2. Digestive and Excretory Systems
● Cells, Tissues and Organs
● Digestive System Overview
● Absorption of Nutrients
● Digestive Enzymes
● Introduction to Excretory System
● Excretory Organs
● The Kidneys and Urine Production
● The Nephron
● Nitrogenous Waste

3. Endocrine System
● The Endocrine System
● Glands of the Endocrine System
● Hormones of the Endocrine System
● Action of Hormones
● Use of Hormones in the Dairy Industry
○ Neural Homeostatic Control Pathways

■ Components of Neural Pathways
■ Passage of Nerve Impulses

2. Regulation of Systems

● regulation of water balance in vascular plants
● regulation of body temperature, blood

glucose and water balance in animals by
homeostatic mechanisms, including
stimulus-response models, feedback loops
and associated organ structures

● malfunctions in homeostatic mechanisms:
type 1 diabetes, hypoglycaemia,
hyperthyroidism.

1. Homeostasis
● Introduction to Homeostasis
● Maintaining the Internal Environment

2. Thermoregulation
● Thermoregulation
● Modelling Human Thermoregulation

3. Regulation of Blood Glucose
● Endocrine System in Action
● Regulating Blood Glucose Levels

4. Osmoregulation
● Osmoregulation I
● Osmoregulation II
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Unit 2: How does inheritance impact on diversity?
Area of Study 1: How is inheritance explained?

Content Descriptor Lesson Names

1. From chromosomes to genomes

● the distinction between genes, alleles and a
genome

● the nature of a pair of homologous
chromosomes carrying the same gene loci
and the distinction between autosomes and
sex chromosomes

● variability of chromosomes in terms of size
and number in di�erent organisms

● karyotypes as a visual representation that
can be used to identify chromosome
abnormalities

● the production of haploid gametes from
diploid cells by meiosis, including the
significance of crossing over of chromatids
and independent assortment for genetic
diversity

1. Genomes, Genes, Homologous Chromosomes and Alleles
● Genes and Genetic Information
● Homologous Chromosomes
● Alleles
● Genomics

2. Sex Chromosomes
● Sex Chromosomes
● Chromosomal Abnormalities

3. Meiosis
● Meiosis

2. Genotypes and Phenotypes

● the use of symbols in the writing of
genotypes for the alleles present at a
particular gene locus

● the expression of dominant and recessive
phenotypes, including codominance and
incomplete dominance

● proportionate influences of genetic material,
and environmental and epigenetic factors, on
phenotypes

● Inheriting Alleles and Punnett Squares
● Making Punnett Squares
● Mutations
● Phenotype and Survival
● Genetic Disease
● Epigenetics: Inheritance is Strange
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3. Patterns Of Inheritance

● pedigree charts and patterns of inheritance,
including autosomal and sex-linked
inheritance

● predicted genetic outcomes for a
monohybrid cross and a monohybrid test
cross

● predicted genetic outcomes for two genes
that are either linked or assort
independently.

● Pedigrees
● Pedigree Charts
● Monohybrid Inheritance
● Incomplete and Codominance
● Dominant/Recessive Interactions
● Sex Linkage
● Sex Linkage, Punnett Squares and Pedigrees
● Polygenic Inheritance
● The Ethics of Genetics

Area of Study 2: How do inherited adaptations impact on diversity?

Content Descriptor Lesson Names

1. Reproductive Strategies

● biological advantages and disadvantages of
asexual reproduction

● biological advantages of sexual reproduction
in terms of genetic diversity of o�spring

● the process and application of reproductive
cloning technologies

1. Asexual Reproduction
● Asexual and Sexual Reproduction
● Asexual Reproduction in Animals
● Asexual Reproduction in Plants

2. Sexual Reproduction
● Asexual and Sexual Reproduction
● Meiosis
● DNA Replication
● Spermatogenesis
● Oogenesis
● Gametes and Fertilisation
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2.  Adaptations and Diversity

● the biological importance of genetic diversity
within a species or population

● structural, physiological and behavioural
adaptations that enhance an organism’s
survival and enable life to exist in a wide
range of environments

● survival through interdependencies between
species, including impact of changes to
keystone species and predators and their
ecological roles in structuring and
maintaining the distribution, density and size
of a population in an ecosystem

● the contribution of Aboriginal and Torres
Strait Islander peoples’ knowledge and
perspectives in understanding adaptations
of, and interdependencies between, species
in Australian ecosystems.

1. Adaptations
● Adaptations
● Adaptations, Humans and Succession
● Adaptations in Shape or Form
● Adaptations in Behaviour
● Adaptations Inside the Body

2. Biodiversity
● Introduction to Functioning Ecosystems
● Factors A�ecting Biodiversity
● Measuring Biodiversity
● Keystone Species
● Conservation of Biodiversity
● Predicting Population Changes

3. Ecosystems
● Introduction to Ecosystems
● Classifying Ecosystems
● Abiotic Factors
● Ecological Relationships
● Food Chains and Food Webs
● Ecological Energy E�ciency
● Binomial Nomenclature and Species

4. Aboriginal and Torres Strait Islander People's Knowledge of
Ecosystems

● Indigenous Perspectives of Conservation
● History of Conservation
● Human Population and Changing Environments
● Human Impacts on Land
● Human Impacts on Forest Biomes
● Human Impacts on Marine Biomes
● Human Impacts on Wetlands

6



Unit 2: How do cells maintain life?
Area of Study 1: What is the role of nucleic acids and proteins in maintaining life?

Content Descriptor Lesson Names

1. The Relationship Between Nucleic Acids and Proteins

● nucleic acids as information molecules that
encode instructions for the synthesis of
proteins: the structure of DNA, the three
main forms of RNA (mRNA, rRNA and tRNA)
and a comparison of their respective
nucleotides

● the genetic code as a universal triplet code
that is degenerate and the steps in gene
expression, including transcription, RNA
processing in eukaryotic cells and translation
by ribosomes

● the structure of genes: exons, introns and
promoter and operator regions

● the basic elements of gene regulation:
prokaryotic trp operon as a simplified
example of a regulatory process

● amino acids as the monomers of a
polypeptide chain and the resultant
hierarchical levels of structure that give rise
to a functional protein

● proteins as a diverse group of molecules that
collectively make an organism’s proteome,
including enzymes as catalysts in
biochemical pathways

● the role of rough endoplasmic reticulum,
Golgi apparatus and associated vesicles in
the export of proteins from a cell via the
protein secretory pathway

1. Nucleic Acids and Proteins
● Basics of DNA
● Structure of DNA
● Nitrogenous Bases
● DNA Replication
● Proteins
● Introduction to Protein Synthesis
● Introduction to Transcription and Translation
● Protein Synthesis
● The ‘Redundant’ Code
● Regulating Gene Expression

2. Gene Structure and Regulation
● Genes
● Genes and Genetic Information
● Regulating Gene Expression
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2. DNA Manipulation Techniques and Applications

● the use of enzymes to manipulate DNA,
including polymerase to synthesise DNA,
ligase to join DNA and endonucleases to cut
DNA

● the function of CRISPR-Cas9 in bacteria and
the application of this function in editing an
organism’s genome

● amplification of DNA using polymerase chain
reaction and the use of gel electrophoresis in
sorting DNA fragments, including the
interpretation of gel runs for DNA profiling

● the use of recombinant plasmids as vectors
to transform bacterial cells as demonstrated
by the production of human insulin

● the use of genetically modified and
transgenic organisms in agriculture to
increase crop productivity and to provide
resistance to disease

● Enzymes in Biotechnology
● Polymerase Chain Reaction
● Gel Electrophoresis
● Recombinant DNA
● Genetically Modified Organisms (GMOs)
● Transgenesis: Food Production
● DNA Sequencing
● DNA Profiling
● DNA Profiling & Fingerprinting
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Area of Study 2: How are biochemical pathways regulated?

Content Descriptor Lesson Names

1. Regulation of Biochemical Pathways

● the general structure of the biochemical
pathways in photosynthesis and cellular
respiration from initial reactant to final
product

● the general role of enzymes and coenzymes
in facilitating steps in photosynthesis and
cellular respiration

● the general factors that impact on enzyme
function in relation to photosynthesis and
cellular respiration: changes in temperature,
pH, concentration, competitive and
non-competitive enzyme inhibitors

● Introducing Enzymes
● Enzyme Structure
● Factors A�ecting Enzymes
● Examples of Enzyme Reactions
● Coenzymes

2. Photosynthesis

● inputs, outputs and locations of the light
dependent and light independent stages of
photosynthesis in C3 plants (details of
biochemical pathway mechanisms are not
required)

● the role of Rubisco in photosynthesis,
including adaptations of C3, C4 and CAM
plants to maximise the e�ciency of
photosynthesis

● the factors that a�ect the rate of
photosynthesis: light availability, water
availability, temperature and carbon dioxide
concentration

● Photosynthesis
● The 2 Stages of Photosynthesis
● Factors A�ecting the Rate of Photosynthesis
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3. Cellular Respiration

● the main inputs, outputs and locations of
glycolysis, Krebs Cycle and electron transport
chain including ATP yield (details of
biochemical pathway mechanisms are not
required)

● the location, inputs and the di�erence in
outputs of anaerobic fermentation in animals
and yeasts

● the factors that a�ect the rate of cellular
respiration: temperature, glucose availability
and oxygen concentration

● Introduction to Metabolism
● Glycolysis
● Anaerobic Respiration
● Aerobic Respiration
● Citric Acid Cycle
● Electron Transport Chain
● Photosynthesis vs Cellular Respiration
● Cellular Respiration and Metabolism Revision Questions

4. Biotechnological Applications of Biochemical Pathways

● potential uses and applications of
CRISPR-Cas9 technologies to improve
photosynthetic e�ciencies and crop yields

● uses and applications of anaerobic
fermentation of biomass for biofuel
production.

● Enzymes in Biotechnology
● Fermentation
● Fermentation and Ethanol Production
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Unit 4: How does life change and respond to challenges?
Area of Study 1: How do organisms respond to pathogens?

Content Descriptor Lesson Names

1. Responding to Antigens

● physical, chemical and microbiota barriers as
preventative mechanisms of pathogenic
infection in animals and plants

● the innate immune response including the
steps in an inflammatory response and the
characteristics and roles of macrophages,
neutrophils, dendritic cells, eosinophils,
natural killer cells, mast cells, complement
proteins and interferons

● initiation of an immune response, including
antigen presentation, the distinction
between self-antigens and non-self
antigens, cellular and non-cellular pathogens
and allergens

1. Innate Immunity
● How Immune Responses Occur
● Innate Immunity
● Complement System
● Inflammation

2. Types of Pathogens
● Introduction to Infectious Diseases
● Bacteria
● Prions
● Viruses
● Fungi
● Macroparasites
● Protists
● Revision Lesson - Pathogens

2. Acquiring Immunity

● the role of the lymphatic system in the
immune response as a transport network and
the role of lymph nodes as sites for antigen
recognition by T and B lymphocytes

● the characteristics and roles of the
components of the adaptive immune
response against both extracellular and
intracellular threats, including the actions of
B lymphocytes and their antibodies, helper T
and cytotoxic T cells

● Adaptive Immune Response Overview
● The Lymphatic System
● Cell-Mediated and Antibody-Mediated Immunity
● Active and Passive Immunity and Vaccines
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● the di�erence between natural and artificial
immunity and active and passive strategies
for acquiring immunity

3. Disease Challenges and Strategies

● the emergence of new pathogens and
re-emergence of known pathogens in a
globally connected world, including the
impact of European arrival on Aboriginal and
Torres Strait Islander peoples

● scientific and social strategies employed to
identify and control the spread of pathogens,
including identification of the pathogen and
host, modes of transmission and measures
to control transmission

● vaccination programs and their role in
maintaining herd immunity for a specific
disease in a human population

● the development of immunotherapy
strategies, including the use of monoclonal
antibodies for the treatment of autoimmune
diseases and cancer

● Modes of Disease Transmission
● Spread of Disease
● Disease Prevention
● Modelling Disease Outbreak and Spread
● Managing Pandemics in the Asia Region
● Quarantine and Biosecurity
● Disease Prevention Case Studies
● Malfunctions of the Immune System
● Vaccines Cause Adults
● Degenerative Diseases
● Indigenous Medicine in the Southern Hemisphere

12



Area of Study 2: How are species related over time?

Content Descriptor Lesson Names

1. Genetic Changes in a Population Over Time

● causes of changing allele frequencies in a
population’s gene pool, including
environmental selection pressures, genetic
drift and gene flow; and mutations as the
source of new alleles

● biological consequences of changing allele
frequencies in terms of increased and
decreased genetic diversity

● manipulation of gene pools through
selective breeding programs

● consequences of bacterial resistance and
viral antigenic drift and shift in terms of
ongoing challenges for treatment strategies
and vaccination against pathogens

1. Mutations
● Mutations
● Genetic Disease
● Causes of Changing Allele Frequencies
● Phenotype and Survival
● Chromosomal Abnormalities
● Polyploidy
● Gene Flow and Allele Frequency
● Genetic Drift
●

2. Natural Selection and Microevolution
● Natural Selection
● Phenotypic Selection
● Microevolutionary Change Mechanisms
● Antibiotics
● Superbugs are the Real Super Villains

2. Changes in Species Over Time

● changes in species over geological time as
evidenced from the fossil record: faunal
(fossil) succession, index and transitional
fossils, relative and absolute dating of fossils

● evidence of speciation as a consequence of
isolation and genetic divergence, including
Galapagos finches as an example of
allopatric speciation and Howea palms on
Lord Howe Island as an example of
sympatric speciation

1. Evidence of Evolution
● Evolution on Earth
● Theories and Evidence
● Past Ecosystems I: A Brief History of the Earth
● Past Ecosystems II: Evidence
● Fossils and the Fossil Record
● Evidence from Living Species
● Geographical Distribution

2. Biodiversity
● Biodiversity

3. Evidence of Speciation
● Modes of Speciation
● Mechanisms of Isolation
● Darwin’s Theory of Evolution

13



3. Determining The Relatedness Of Species

● evidence of relatedness between species:
structural morphology – homologous and
vestigial structures; and molecular
homology – DNA and amino acid sequences

● the use and interpretation of phylogenetic
trees as evidence for the relatedness
between species

1. Evidence of Relatedness Between Species
● Introduction to Comparative Genomics
● Molecular Homology: Comparative Genomics
● Comparative Studies
● Structural Morphology
●

2. Phylogenetic Trees
● Interpreting Phylogenetic Trees
● Di�erent Types of Phylogenetic Trees
● Constructing Phylogenetic Trees

3. Human Change Over Time

● the shared characteristics that define
mammals, primates, hominoids and
hominins

● evidence for major trends in hominin
evolution from the genus Australopithecus
to the genus Homo: changes in brain size
and limb structure

● the human fossil record as an example of a
classification scheme that is open to
di�ering interpretations that are contested,
refined or replaced when challenged by new
evidence, including evidence for
interbreeding between Homo sapiens and
Homo neanderthalensis and evidence of
new putative Homo species

● ways of using fossil and DNA evidence
(mtDNA and whole genomes) to explain the
migration of modern human populations
around the world, including the migration of
Aboriginal and Torres Strait Islander
populations and their connection to Country
and Place

1. Biological Evolution
● Hominid Biological Evolution Introduction
● Are We Intelligent Apes, or Uniquely Human?
● Biological Evolution of the Human Brain
● Selection Pressures
● Lower Body Changes
● Bipedalism Advantages and Disadvantages
● Upper Body Changes
● Hand Dexterity
● Nakedness

2. Cultural Evolution
● Hominid Cultural Evolution
● Tools
● Use of Fire
● Advantages of Fire
● Agriculture
● Advantages and Disadvantages of Agriculture
● Burial
● Shelter
● Art
● Clothing

3. Human Evolution Theories
● Hominid Evolutionary Pathways
● Out of Africa Theory
● Multiregional Hypothesis
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