Subject Curriculum Map: Science Biology A level 2019-20

Exam board: AQA — 100% terminal Examination

Curriculum intent: A level Biology aims to consolidate and extend learning of themes from the GCSE course and develop these further, piquing interest in new and exciting areas of research (such a genetics), deepening
understanding of established topics (such as physiology) and strengthening the links between key concepts, leading on to larger overarching topics that may span across a number of other subject areas such as Chemistry, Physics,
Maths, Psychology, Geography and PE. The course has a mandatory component of assessed practicals (and an assessed lab book) which much satisfy exam board criteria to allow awarding of the A level with ‘practical
endorsement’ desired by universities nationally. This programme allows students to develop practical, analysis and evaluative skills as well as introduce statistical analysis necessary for university undergraduate study.

Curriculum Implementation- the course is delivered as 9 lessons fortnightly with 2 specialist Biology specialist teachers. This is divided into a 6 lesson split for teacher A (4 theory and a double practical session over the fortnight)
and a 3 lesson split for teacher B (3 theory lessons). The Year curriculum is designed to build on and extend concepts from GCSE such as cells (cell structure, organelles and cell transport) Physiology (heart, lungs, enzymes and
digestion, homeostasis and immunity) but with an introduction to complex and newer areas of Science such as Neuroscience and Genetics. We have built in assessment points to allow feedback for students and parents on
progress and address weaknesses early on in the course and put in place support if needed.

Curriculum impact: students will deepen their understanding of an extensive list of Biological mechanisms that allow their survival within their surroundings. Students will improve their scientific research techniques (physical and
analytical) applying higher GCSE level Mathematical skills and acquire new skills in statistical mathematics. Students will gain increased knowledge and understanding of the impact of genetic and medical knowledge and link this to
survival of the human race, considering the ethics surrounding such new technologies. Students will appreciate the impact and importance of medicine and the NHS, including the global risks of anti-vaccination attitudes. Students

will develop independent learning techniques, including research and essay writing to prepare them for a synoptic examination in Paper 3.

Year 13
Lesson | Lesson Title Content Links
Consider the global impact of a changing
1 | Food chains and Webs What they are and what they show climate
Consider the global impact of a changing
2 | Ecological pyramids What they are and what they show climate
3 | Energy and ecosystems Energy flow in ecological systems Calculating loss and efficiency
4 | Agricultural ecosystems How we can ensure that productivity is high Impact of agriculture on diversity
5 | Nitrogen cycle Nitrogenous compounds and their cycle
6 | Fertilisers Improving productivity with N compounds Impact on the environment
Mutually beneficial relationships in
7 | Phosphorus cycle How Phosphorus is cycled naturally nature
Research and produce an overview
8 | Carbon cycle Research and produce an overview poster poster
10 | Genetics key terms Understanding key terms to be able to use them Importance of key terminology
11 | Monohybrid inheritance Monohybrid crosses and the outcomes Calculating ratios
12 | Dihybrid inheritance Dihybrid crosses and the outcomes Calculating ratios
13 | Codominance What it is and its outcomes Looking at parentage and inheritance
14 | Sex linkage What it is and how it affects outcomes Looking at parentage and genetic disease
15 | Pedigree charts Interpreting and drawing pedigree charts Looking at parentage and inheritance
16 | Autosomal linkage What it is and calculating outcomes of gen crosses Calculating ratios
17 | Epistasis What it is and calculating outcomes of gen crosses Calculating ratios
19 | Sensory reception What is it? Kinesis, Taxis and tropisms Importance of key terminology
20 | Divisions of the nervous system Understanding the divisions of the NS & their roles Importance of key terminology
Practical, working cooperatively with
21 | Receptors and reflexes Receptors and the stimuli they respond to others
22 | Eyeball dissection Carry out eyeball dissection, understand structure Ethical consideration of dissections




23 | Eye receptors (rods and cones) How they covert light to a Nervous impulse Importance of key terminology
24 | Nervous control of heartrate Regulating heartrate using nervous feedback Importance of key terminology
25 | Neurone structure Structure of different neurones Importance of key terminology
Understanding positive and negative
26 | Nerve impulses 1 Biochemical principles of action potentials balance
Understanding positive and negative
27 | Nerve impulses 2 Biochemical principles of action potentials balance
Understanding positive and negative
28 | Speed of nerve impulses Factors that affect the speed of nerve impulses balance
29 | Synapses and summation How synapses and summation work, drugs Understanding effects of illegal drugs
30 | Muscle structure Muscle fibre structure Importance of key terminology
31 | Muscle contraction How structure is related to function Importance of key terminology

Neuromuscular junCtIOI’lS

Principles of homeostasis

How they work and are affected by drugs

Homeostasis and feedback mechanisms

Understanding effects of drugs

Importance of key terminology

Consider importance of healthy diet and

35 | Glucoregulation 1 Principles of how Glucoregulation works lifestyle
Research essay - Diabetes cause and

36 | Glucoregulation 2 Principles of how Glucoregulation works treatment

37 | Kidneys 1 Structure and dissection Ethical consideration of dissections

38 | Kidneys 2 Kidney role in homeostasis Importance of key terminology

39 | Kidneys 3 How structure is related to function Importance of key terminology
Understanding water potential (negative

Kidneys 4 Reabsorption of water from the Kidneys and ADH values)

Literacy/Numeracy/ICT/SMSC

3.5.1 Photosynthesis 1

Review of GCSE photosynthesis and structure of the chloroplast

Lesson Title & Spec Reference Content & Additional Info links
1 Key
3.7.4 Populations in ecosystems 1 Key terminology; principles of estimating populations words/Glossary/Research/Comprehension
2 3.7.4 Populations in ecosystems 2 Quadrats; transects; Mark-Release-Recapture Counting populations
3 3.7.4 Populations in ecosystems 3 Inter & Intraspecific competition Key words/Glossary
4 3.7.4 Populations in ecosystems 4 Predation Data Analysis/Graph Skills
5 3.7.4 Populations in ecosystems 5 Succession SMSC: Scientific Modelling
6 3.7.4 Populations in ecosystems 6 Human impact and Conservation SMSC: Human Impact on Environment

M

words/GIossary/Research/ComprehenS|on

9 3.5.1 Photosynthesis 2 Light Dependent Reaction Key words/Glossary
10 3.5.1 Photosynthesis 3 Light Independent Reaction Key words/Glossary
11 3.5.1 Photosynthesis 4 Rate of photosynthesis; limiting factors Data Analysis/Graph Skills
12
13 Key
3.5.2 Respiration 1 Review of GCSE respiration and structure of the mitochondria words/Glossary/Research/Comprehension
14 3.5.2 Respiration 2 Glycolysis, Link reaction & Krebs Key words/Glossary
15 3.5.2 Respiration 3 ETC and Oxidative Phosphorylation Key words/Glossary
16 3.5.2 Respiration 4 Anaerobic Respiration animals/plants Key words/Glossary
17
18 3.7.2 Populations 1 Gene Pools and Allele Frequency Key words/Glossary




3.7.2 Populations 2

Hardy-Weinberg

Calculating Allele Frequencies

3.7.3 Evolution may lead to speciation

3

3.8.1 Alteration of the sequence of

20 1 Variation leading to Natural Selection SMSC: Scientific Modelling
2 3.7.3 Evolution may lead to speciation

2 Stabilising, Directional and Disruptive Selection Data Analysis/Graph Skills
2 3.7.3 Evolution may lead to speciation

Allopatric, Sympatric Speciation & Genetic Drift

N
w

SMSC: Scientific Modelling

3.8.2.3 Gene Expression & Cancer

24 bases in DNA Gene Mutations Key words/Glossary
25 3.8.2.1 Most of a cell's DNA is not
translated 1 Totipotent, Pluripotent, Multipotent and Unipotent Cells Key words/Glossary
26 3.8.2.1 Most of a cell's DNA is not
translated 2 Stem Cells; use in treating human disorders SMSC: Scientific Development/Ethics
27 3.8.2.2 Regulation of Transcription &
Translation 1 Stimulation/Inhibition of transcription Key words/Glossary
78 3.8.2.2 Regulation of Transcription &
Translation 2 Epigenetic control of gene expression SMSC: Scientific Modelling
29 3.8.2.2 Regulation of Transcription &
Translation 3 Inhibition of translation by RNAI Key words/Glossary
30 Characteristics of benign & malignant tumours; methylation, tumour

suppressor genes

|
=

Sequencing methods, applications of genome sequencing for

Key words/Glossary

32 3.8.3 Using Genome Projects vaccines etc. SMSC: Scientific Development/Ethics
33 3.8.4.1 Recombinant DNA Technology

1 Producing DNA Fragments Key words/Glossary
34 3.8.4.1 Recombinant DNA Technology

2 in vivo and in vitro techniques SMSC: Scientific Development
35 3.8.4.1 Recombinant DNA Technology

3 Application of DNA Fragments by in vitro method: PCR SMSC: Scientific Development
36 3.8.4.1 Recombinant DNA Technology

4 Application of DNA Fragments by in vivo method SMSC: Scientific Development
37 3.8.4.2 Differences in DNA 1 DNA probes and DNA hybridisation SMSC: Scientific Development
38 3.8.4.2 Differences in DNA 2 Genetic Counselling and personalised medicine SMSC: Scientific Development/Ethics
39 3.8.4.3 Genetic Fingerprinting 1 VNTRs Key words/Glossary

Use of genetic fingerprinting; forensic science; medical diagnosis;

40 3.8.4.3 Genetic Fingerprinting 2 animal/plant breeding SMSC: Interpreting evidence

41 Essay Writing Planning Essay writing

42 Essay Writing Practice Essay writing

43 Essay Writing Practice Essay writing

44 Essay Timed Conditions Essay writing

45 Essay Timed Conditions Essay writing

Lesson Practical Title Additional Info Literacy/Numeracy/ICT/SMSC links

1 | Investigating Populations BIO6T/Q14 Statistical testing
2 ‘ Statistical testing
3 ISA BIO6T/P10 Scales and measure
4 ‘ Calculating RF values
5 | Lettuce Seedlings BIO6X/Jun10 Impact of the environment on living things




7

Effect of body temperature on rate of invertebrate movement ISA BIO6T/Q10

Coordination: Mirror Writing/Memory Tray

An investigation of the energy content of foods rich in carbohydrates

light/dark or dry/humid

Impact of the environment on living things

Working cooperatively with others

Yeast

Using living organisms for practicals ethically

BIO6T/Q13

Assessment point

Key:
SMSC Mathematical
Literacy Independent learning

PSE/Connect

—




