
In Curriculum Overview
In the EIF, Ofsted set out a conception of a quality curriculum, understanding that curriculum is different from pedagogy. This is based on both
the Ofsted review of existing research and their own curriculum research programme. Ofsted define progress in curricular terms as knowing
more and remembering more, so a curriculum needs to carefully plan for that progress by considering the building blocks and
sequence in each subject. Curriculum is about what teachers teach and when, and what pupils learn.

Subject overview: Biology
Curriculum Intent:
“A curriculum that is ambitious and designed to give all pupils, particularly disadvantaged pupils and including pupils with SEND, the knowledge and
cultural capital they need to succeed in life”

We aim to develop understanding of the nature, processes and methods of science through different types of science enquiries that help them to answer
scientific questions about the world around them. We are ensuring our students are  equipped with the scientific knowledge required to understand the uses
and implications of science, today and for the future
The curriculum also prepares them for future employment in science or an academic career in science.

“The curriculum is coherently planned and sequenced towards cumulatively sufficient knowledge and skills for future learning and employment.”

In Science we plan for students to understand:
● the use of conceptual models and theories to make sense of the observed diversity of natural phenomena
● the assumption that every effect has one or more cause
● that change is driven by interactions between different objects and systems
● that many such interactions occur over a distance and over time
● that science progresses through a cycle of hypothesis, practical experimentation, observation, theory development and review
● that quantitative analysis is a central element both of many theories and of scientific methods of inquiry

In Science, the students will also:
● develop understanding of the nature, processes and methods of science, through different types of scientific enquiry that help them to answer

scientific questions about the world around them
● develop and learn to apply observational, practical, modelling, enquiry, problem-solving skills and mathematical skills, both in the laboratory, in the

field and in other environments
● develop their ability to evaluate claims based on science through critical analysis of the methodology, evidence and conclusions, both qualitatively

and quantitatively

“The curriculum is successfully adapted, designed or developed to be ambitious and meet the needs of pupils with SEND, developing their knowledge,
skills and abilities to apply what they know and can do with increasing fluency and independence”

In Science we are fully inclusive. We use a range of strategies for SEND students to be able to access and progress through the full curriculum. All students
in class are taught the full curriculum. Specific strategies are shown below.



Curriculum Planning:

Year: 10 Aut 1 & 2 Spr 1 & 2 Sum 1 & 2

Students’ starting point KS3 Science
Animal & plant cells
Mass transport
Basics of digestion and enzymes
Basics of respiratory system

KS3 Science
Animal & plant cells
Mass transport
Digestion and enzymes
Basics of respiratory system
Cell Biology
Organisation

KS3 Science
Animal & plant cells
Mass transport
Digestion and enzymes
Basics of respiratory system
Cell Biology
Organisation
Bioenergetics
Infection and response

Big concepts to learn ● Cell Biology
● Organisation

● Organisation
● Bioenergetics
● Infection and response

● Infection and response
● Homeostasis and

response

Hierarchy and sequence of
constellation knowledge
(what will be taught and when)
Include progress tasks

Au1
1. Eukaryotic cells
2. Prokaryotic cells
3. Microscopy
4. Culturing microorganisms
5. Memory

lesson-Progress task
6. Factors affecting diffusion
7. Diffusion in cells and

tissues
8. Mitosis and the cell cycle
9. Stem cells
10. Memory lesson-

progress task

Au 2
1. Modes of Transport

(osmosis, active
transport)

2. Specialised cells
3. Cell Cycle - Mitosis

Spr 1
1. The chemistry of food
2. The digestive system and

enzymes
3. RP3 Investigating

enzymes
4. RP4 Food Tests
5. Memory Lesson &

Progress Task
6. Tissues and organs in

plants
7. Photosynthesis and

factors affecting
photosynthesis

8. Investigating
photosynthesis
(pondweed practical)

9. Evaporation and
transpiration

10. Memory Lesson &
Progress Task

Su 1
1. Monoclonal antibodies
2. Plant diseases
3. Homeostasis & negative

feedback
4. Thermoregulation
5. Memory lesson &

Progress Task
6. The kidneys
7. Kidney failure
8. The nervous system
9. Synapses and reflex

actions
10. Memory

lesson-progress task
11. Investigating reaction

time
12. The endocrine system



4. Cell
organisation-memory
lesson progress task

5. Enzymes
6. Investigating Enzymatic

Reactions
7. Enzymes and Digestion-

memory lesson
progress task

8. Food Tests
9. The Respiratory system
10. The Heart
11. Blood Vessels

11. Aerobic & anaerobic
respiration

12. Respiration & exercise

Spr 2
1. The circulatory system
2. The blood
3. Measuring pulse rate
4. Memory

lesson-progress task
5. Heart problems &

treatments
6. Pathogens and disease
7. Preventing infections
8. Memory lesson

progress task
9. Human defence

responses
10. Vaccinations
11. Non-communicable

diseases - Risk factors
and Cancer

12. Discovering & developing
drugs

Su 2
1. Revision
2. Revision
3. Revision
4. Revision
5. Revision
6. Revision
7. Exams
8. Exam feedback lesson
9. Plant hormones
10. The control of blood

glucose levels
11. Diabetes
12. Negative feedback of

Adrenaline & Thyroxine
13. Memory lesson &

Progress Task
14. The brain

Adaptations for SEND/priority
students

TA support, support frames,
differentiation by the teacher
within classrooms

Practicals such as using
microscopes to see cells and
how microscopes work.

Use visuals and diagrams,
videos, matching up activities,
memorising techniques.

Can use the model of the heart in
class- students can take it apart
and put it back together
Practical- measuring pulse rate
and finding it and linking it back
to the lesson

Highlighting relevant information
on white board (in red)
Handouts to supplement board
work
Avoid crowded writing or where it
overlaps pictures (cognitive
overload)
Present small amounts of writing
at a time
Lots of use of imagery
Repetition via NNJR and AFL
tasks
Dual coding (verbal-non verbal
processing to build up
knowledge)



Reading opportunities https://www.snexplores.org/art
icle/stem-cells-secret-change
Stem cells: The secret to change

Mitosis-
https://www.snexplores.org/art
icle/scientists-say-mitosis

Heart revival-
https://www.snexplores.org/articl
e/heart-revival

Enzymes and sweat-
https://www.snexplores.org/articl
e/scientists-identify-the-chemistry
-of-b-o

Diabetes-
https://www.snexplores.org/articl
e/gene-editing-body-fat-brown-fat
-diabetes
Thermoregulation-
https://www.snexplores.org/articl
e/blood-vessels-their-heads-kept-
big-dinos-overheating

Opportunities to embed
Anti-racism

Henrieta Lacks stem cells.
https://www.youtube.com/watch?
v=22lGbAVWhro&ab_channel=T
ED-Ed

Dr May Edward Chinn- new
methods to detect cancer
https://awis.org/historical-black-w
omen-scientists/

Disproportionate diabetes & high
BP diagnoses in the Black and
Asian communities

Opportunities to embed
Anti-sexism

Henrieta Lacks stem cells.
https://www.youtube.com/watch?
v=22lGbAVWhro&ab_channel=T
ED-Ed

Dr May Edward Chinn- new
methods to detect cancer
https://awis.org/historical-black-w
omen-scientists/
HeLa cells and polio vaccine-
https://www.scientificamerican.co
m/article/hidden-black-scientists-
proved-the-polio-vaccine-worked/

variation in sexes scientifically;
sex hormones produced by both
female/male

Opportunities for
Anti-Islamophobia and
Anti-Homophobia

Mehmet Oz- Cardiothoracic
surgeon-
https://health.usnews.com/doctor
s/mehmet-oz-393356

Ibn Al Nafis- worked on blood
circulation in the body

Ibn Sina's ‘The Canon of
Medicine’ has become the
cornerstone of modern medicine,
so much so that the global
medical community used it as the
main lecture book for almost 600
years
https://www.trtworld.com/magazi
ne/how-ibn-sina-s-work-became-
a-guiding-light-for-scientists-facin
g-contagions-35440

Turkish muslim Husband and
wife worked on covid vaccine-
https://www.nytimes.com/2020/11

Aziz Sancar is a Turkish molecular
biologist specialising in DNA
repair, cell cycle checkpoints, and
circadian clock. In 2015, he was
awarded the Nobel Prize in
Chemistry along with Tomas
Lindahl and Paul L. Modrich for
their mechanistic studies of DNA
repair
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/10/business/biontech-covid-vacc
ine.html

Cultural Capital/Careers/Cross
Curricular links / SMSC

Cultural capital: Trips, STEM
clubs, online reading/workshops
with NHS
Careers: Links to Psychology /
Psychiatry/Medicine /Mental
Health Careers
Cross curricular links: Maths
(using equations and step by
step calculations)
SMSC: Ethical issues in science
(stem cells)

Cultural capital: Trips, STEM
clubs, online reading/workshops
with NHS
Careers: Links to Psychology /
Psychiatry/Medicine /Mental
Health Careers
Cross curricular links: Maths
(using equations and step by
step calculations)
SMSC: Ethical issues in science
(organ transplants)

Cultural capital: Trips, STEM
clubs, online reading/workshops
with NHS
Careers: Links to Psychology /
Psychiatry/Medicine /Mental
Health Careers
Cross curricular links: Maths
(using equations and step by
step calculations)
SMSC: Ethical issues in science
(organ transplants)

Students end point
(inc. assessment focus Aut 2 &
Sum 2)

Substantive Knowledge: Cells,
microscopes & modes of
transport, enzymes, digestion,
respiration, circulatory system
Disciplinary Knowledge:
Microscopy calculations and
practicals e.g food tests,
enzymes practical, making a
specimen slide practical,
microscopy calculations, using a
microscope

Substantive Knowledge:
Enzymes, photosynthesis,
respiration, the circulatory
system, diseases

Disciplinary Knowledge:
Photosynthesis practical
(pondweed), labelling the heart,
heart dissection, food tests,
enzymes practical

Substantive Knowledge:
Antibodies, homeostasis,
negative feedback, kidneys,
synapses, reflex actions,
endocrine system
Disciplinary Knowledge:
Labelling the reflex arc, reaction
time practical

Year: 11 Aut 1 & 2 Spr 1 & 2 Sum 1  & 2

Students’ starting point KS3 Science
Animal & plant specialised cells
Mass transport (Diffusion,
osmosis, active transport)
Digestion and enzymes
Respiratory system

KS3 Science
Animal & plant specialised cells
Mass transport (Diffusion,
osmosis, active transport)
Digestion and enzymes
Respiratory system

KS3 Science
Animal & plant specialised cells
Mass transport (Diffusion,
osmosis, active transport)
Digestion and enzymes
Respiratory system

https://www.nytimes.com/2020/11/10/business/biontech-covid-vaccine.html
https://www.nytimes.com/2020/11/10/business/biontech-covid-vaccine.html


Circulatory System
Immune System & Disease

Circulatory System
Immune System & Disease

Circulatory System
Immune System & Disease

Big concepts to learn ● Bioenergetics
● Infection and response
● Homeostasis & Response
● The Kidney &

Osmoregulation
● Treating Kidney Problems

● Homeostasis & Response
● Ecology
● Inheritance

All topics

Hierarchy and sequence of
constellation knowledge
(what will be taught and when)
Include progress tasks

Aut 1
1. Respiration & exercise
2. The respiratory system
3. Pathogens and disease
4. Preventing infections
5. Memory lesson

progress task
6. Human defence

responses
7. Vaccinations
8. Non-communicable

diseases - Risk factors
and Cancer

9. Discovering & developing
drugs

10. Memory lesson
progress task

11. Homeostasis & negative
feedback

12. The nervous system
13. Synapses and reflex

actions
14. Investigating reaction

time

Aut 2
1. Monoclonal antibodies
2. Homeostasis/negative

feedback
3. Kidneys & kidney failure

Spr 1
1. The endocrine system
2. The control of blood

glucose levels
3. Diabetes + progress task
4. Negative feedback of

Adrenaline & Thyroxine
5. The brain + eye
6. Correcting vision defects
7. Puberty and the

menstrual cycle
8. Controlling fertility &

Infertility treatment
9. Plant hormones and

commercial uses +
progress task

10. Food Chains, Webs and
Pyramids +Trophic levels
and biomass

11. Competition in animals
and plants

12. Adaptations in animals
and plants + progress
task

Spr 2
1. Predator-prey

relationships
2. Investigating populations

(quadrat practical)

Su 1
Revision



4. The nervous system
5. Memory

lesson-progress task
6. Synapses and reflex

actions
7. Investigating reaction

time
8. Revision
9. Revision
10. The endocrine system
11. The control of blood

glucose levels
12. Diabetes
13. Negative feedback of

Adrenaline & Thyroxine
14. The brain

3. The carbon cycle and
Water cycle

4. Rates of decomposition +
Memory
lesson-progress task

5. The human population
explosion and Pollution +
Deforestation global
warming (condense)

6. Maintaining biodiversity
7. Sustainability of food
8. DNA & the genome
9. Asexual reproduction-

Mitosis
10. Sexual reproduction-

Meiosis + variation
11. Inheritance & sex

determination +Genetic
diagrams and inherited
disorders

12. Screening for genetic
disorders

Interventions
1. Natural selection &

antibiotic resistant
bacteria + evolution

2. Fossils & extinction
3. Classification
4. Selective breeding
5. Genetic engineering

Adaptations for SEND Priority Students: Content
simplified using flow diagrams
and a focus on key words and
definitions (1 SEND Student in
class)

Priority Students: Content
simplified using flow diagrams
and a focus on key words and
definitions (1 SEND Student in
class)

Priority Students: Focus on Key
words and coherent descriptions
in long answers. Focus on



Grammar and connectives in
descriptions of processes

Reading opportunities https://www.sciencejournalforkids
.org/articles/what-can-fossils-tell-
us-about-the-nervous-systems-e
volution/

https://www.sciencejournalforkids
.org/articles/how-can-a-communit
y-protect-everyone-from-disease/

https://www.sciencejournalforkids
.org/articles/how-are-chemicals-i
mpacting-our-reproductive-health
/

https://www.sciencejournalforkids
.org/articles/evolution-in-action-ar
e-voles-shrinking/

Opportunities to embed
Anti-racism

Disproportionate diabetes
diagnoses in the Black and Asian
communities

Charles Henry Turner
-Discovered animals can have
complex thoughts- link to the
brain

https://www.cbc.ca/radio/quirks/bl
ack-scientists-history-1.5918964

Disproportionate diabetes & high
BP diagnoses in the Black and
Asian communities

Images of foetuses and
pregnancy include images of
black women and babies
Examples in expression and
mutation are based on skin
colour and Sickle Cell Anaemia

Opportunities to embed
Anti-sexism

Misconceptions over
“Male/Female” brains

Dr May Edward Chinn- new
methods to detect cancer
https://awis.org/historical-black-w
omen-scientists/

Contraception and IVF lessons
include debates on medical uses
of contraception focus on
females and ageist rules around
IVF

Opportunities for
Anti-Islamophobia and
Anti-Homophobia

Ibn Sina's ‘The Canon of
Medicine’ has become the
cornerstone of modern medicine,
so much so that the global
medical community used it as the
main lecture book for almost 600

https://interestingengineering.co
m/science/theory-evolution-origin
ally-created-muslim-scientist -
came up with basic idea of
evolution before Darwin
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years
https://www.trtworld.com/magazi
ne/how-ibn-sina-s-work-became-
a-guiding-light-for-scientists-facin
g-contagions-35440

Cultural Capital/Careers/Cross
Curricular links / SMSC

Links to Psychology /
Psychiatry/Medicine /Mental
Health Careers
Cross Curricular: graphs, data,
calculations all taught as in
Maths

Links to Medicine, Phlebotomy,
Agriculture, midwifery, nursing,
medicine, Genetic Counselling

Cross Curricular: graphs, data,
calculations all taught as in
Maths,  demographic transition
model taught as in Geography

l

Students end point
(inc. assessment focus Aut 2 &
Sum 2)

Substantive: Cells & Specialised
Cells
The Nervous System
The Endocrine System
Kidney Function
Disciplinary: Graph drawing and
interpreting, understanding
practical procedures, application
of knowledge to new situations

Mock exam wb 15/11/21
Substantive: Cells & Specialised
Cells
The Nervous System
The Endocrine System
Kidney Function
Disciplinary: Graph drawing and
interpreting, understanding
practical procedures, application
of knowledge to new situations

Substantive: Cells & Specialised
Cells
The Nervous System
The Endocrine System
Kidney Function
Disciplinary: Graph drawing and
interpreting, understanding
practical procedures, application
of knowledge to new situations
All assessed in both progress
tasks

https://www.trtworld.com/magazine/how-ibn-sina-s-work-became-a-guiding-light-for-scientists-facing-contagions-35440
https://www.trtworld.com/magazine/how-ibn-sina-s-work-became-a-guiding-light-for-scientists-facing-contagions-35440
https://www.trtworld.com/magazine/how-ibn-sina-s-work-became-a-guiding-light-for-scientists-facing-contagions-35440
https://www.trtworld.com/magazine/how-ibn-sina-s-work-became-a-guiding-light-for-scientists-facing-contagions-35440


Year: 12 Aut 1 & 2 Spr 1 & 2 Sum 1 & 2

Students’ starting point KS4 Science
Cells & organisation, disease &
bioenergetics, biological
responses, genetics &
reproduction & ecology

KS4 Science
Cells & organisation, disease &
bioenergetics, biological
responses, genetics &
reproduction & ecology

A-level Biology
Cells, modes of transport,
mitosis, microscopes, basic
knowledge of biomolecules

KS4 Science
Cells & organisation, disease &
bioenergetics, biological
responses, genetics &
reproduction & ecology

A-level Biology
Cells, modes of transport,
mitosis, microscopes, basic
knowledge of biomolecules

Big concepts to learn ● Cell structure of
eukaryotic and
prokaryotic cells

● Structure of a virus
● Microscopy calculations
● Specialised cells and cell

organisation
● Cell cycle and mitosis
● Structures of molecules
● Functions of the important

molecules in biology
(carbohydrates, lipids,
proteins, nucleic acids)

● Enzyme action, the
factors that affect enzyme
action and enzyme
inhibition

● Immune system
● Vaccination
● Gas exchange in different

types of organisms
● Gas exchange in Humans
● Genetic variation and

meiosis
● Natural Selection
● Diversity in communities
● Impact of human on

diversity
● Using statistical tests
● Structure and function of

the circulatory system

● Mass transport in animals
● Mass transport in plants
● Structure and function of

the circulatory and
respiratory system.

Hierarchy and sequence of
constellation knowledge
(what will be taught and when)
Include progress tasks

HYe:
1. Eukaryotic Cells
2. Prokaryotic Cells
3. Microscopes and

Magnification
4. Homogenisation and

Fractionation
5. Mitosis

HYe:
1. Defence mechanism
2. Phagocytosis
3. Cell membrane practical
4. T lymphocytes/cell

mediated immunity
5. B lymphocytes/humoral

immunity

HYe:
1. Transport of water in the

xylem
2. Transport of organic

molecules in the phloem
3. Investigating transport in

plants
4. Memory



6. Memory
lesson-progress check

7. Mitosis practical
8. The Cell Surface

Membrane
9. Cell membrane practical
10. Diffusion
11. Memory lesson-

Progress check
12. Osmosis
13. Osmosis practical
14. Active transport
15. Co-transport & absorption

of glucose in the ileum
16. Memory lesson-

Progress check
17. Practical write up
18. Practical write up

JAb:
1. Intro to Biological

Molecules
2. Monosaccharides-

Polysaccharides
3. Lipids
4. Food test
5. Proteins
6. Week 3 Assessment
7. Enzymes - Practical
8. Enzymes
9. Memory Lesson -

Progression task
10. Factors affecting rate of

reaction
11. Factors affecting rate of

reaction
12. Memory Lesson -

Progression task
13. Nucleic acid
14. DNA replication
15. ATP

6. Progress task- memory
lesson

7. Antibodies/Monoclonal
Antibodies

8. Vaccination
9. Osmosis practical
10. HIV
11. Memory

lesson-progress task

JAb:
1. Mutations
2. Genetic Diversity and

adaptation
3. Types of Selection
4. Investigating Selection-

Aseptic Techniques
5. Species and Taxonomy
6. Memory Lesson -

Progress Task
7. Diversity within a

community
8. Species Diversity and

Human activity
9. Investigating Diversity
10. Quantitative

investigations of variation
11. Memory Lesson -

Progress Task

HYe
1. Exchange between

organisms and their
environment

2. Gas exchange in single
celled organisms and
insects

3. Gas exchange in fish
4. Gas exchange in a leaf
5. Memory

lesson-progress task
5. Revision-Cell membrane
6. Digestion & absorption
7. Cell immunity- T cells
8. Cell immunity- B cells
9. Phloem- Translocation
10. Plant experiments
11. Gas exchange-insects &

fish

End of Year
Assessment

Year 13 - Content

12. Survival and response
13. Plant growth factors
14. A reflex arc
15. Receptors
16. Control of heart rate

JAb:
1. RP Heart dissection
2. The Cardiac Cycle
3. Blood vessels and their

functions
4. Memory Lesson -

Progress Task
5. Revision-Topic 1:

Biological Molecules
6. Revision - Topic 1:

Enzymes
7. Revision - Topic 1: DNA

and Protein Synthesis
8. Revision-Topic 4:

Classification
9. Revision - Topic 4:

Origins of Diversity -
Mutation and Meiosis

10. Revision - Topic 4:
Adaptation and Selection



16. Water + exam practice

HYe
1. Mitosis practical
2. The Cell Surface

Membrane
3. Cell membrane practical
4. Diffusion
5. Memory lesson-

Progress check
6. Osmosis
7. Osmosis practical
8. Active transport
9. Co-transport & absorption

of glucose in the ileum
10. Memory lesson-

Progress check
11. Practical write up lesson
12. Defence mechanism
13. Phagocytosis

JAb
1. ATP - Water - Inorganic

Ions
2. Progress Task Rap
3. Nucleic Acids / DNA

Replication Revision
4. Lab Books/ Required

Prac check
5. Practical Write Up lesson
6. Memory

lesson-progress task
7. Genes and the Genetic

Code
8. DNA & Chromosome
9. Structure of Ribonucleic

Acids
10. Transcription & Splicing
11. Translation
12. Memory

lesson-progress task

lesson-progress task
6. Limiting water loss
7. Structure of the human

gas exchange system
8. Mechanism of breathing
9. Memory

lesson-progress task
10. Exchange of gases in the

lungs
11. Enzymes and digestion

JAb
1. Units, Decimal and

Standard Forms,
Significant Figure,
Rounding

2. Average, Arithmetic
Mean, Median, mode,
percentage

3. Equations, Rearranging
equations, Gathering data
and making
measurements

4. Working with Graphs and
Charts

5. Memory Lesson -
Progress task

6. Haemoglobin
7. Transport of oxygen by

Haemoglobin
8. Circulatory system
9. Memory Lesson -

Progress task
10. Circulatory system of a

mammal
11. The structure of the heart

End of Year
Assessment

Year 13 - Content

11. Stem cells and
totipotency

12. Regulation of
transcription and
translation

13. Epigenetic and control of
gene expression

14. Gene expression and
cancer



13. Mutations - research task
14. Mutation presentations

Adaptations for SEND Priority students have additional
seminars.
Revision guides & access to
kerboodle to all for HL Support -
Monitored by teacher.
Priority students to focus on
knowledge and accurate recall.

Priority students have additional
seminars.
Revision guides & access to
kerboodle to all for HL Support -
Monitored by teacher.
Priority students to focus on
knowledge and accurate recall.

Priority students have additional
seminars.
Revision guides & access to
kerboodle to all for HL Support -
Monitored by teacher.
Priority students to focus on
knowledge and accurate recall.

Reading opportunities The eukaryotic cell cycle and
mitosis Bio fact sheet on drive
Disease and defence Bio fact
sheet on drive
Factors affecting enzyme activity
Bio fact sheet on drive
Protein synthesis II mechanisms
Bio factsheet on drive

Vaccines Bio factsheet on drive
Gas exchange in animals Bio
factsheet on drive
Coronary heart disease Bio
factsheet on drive
Species Diversity Bio factsheet
on drive

Reflex action Bio factsheet on
drive
Gene expression Bio factsheet
on drive

Opportunities to embed
Anti-racism

.Henrieta Lacks stem cells.
https://www.youtube.com/watch?
v=22lGbAVWhro&ab_channel=T
ED-Ed
Dr May Edward Chinn- new
methods to detect cancer
https://awis.org/historical-black-w
omen-scientists/

Early heart surgery- Daniel Hale
Williams
Vivien Theodore Thomas-
treating ill babies with a
congenital heart condition
https://www.bhf.org.uk/what-we-d
o/news-from-the-bhf/news-archiv
e/2020/november/pioneering-bla
ck-cardiologists
HeLa cells and polio vaccine-
https://www.scientificamerican.co
m/article/hidden-black-scientists-
proved-the-polio-vaccine-worked/

James Bowman (1923-2011)

James was an American
physician and specialist in
pathology, haematology and
genetics.

Rick Kittle (1976-)

Rick is an American biologist
who specialises in human
genetics

Opportunities to embed
Anti-sexism

Henrieta Lacks stem cells.
https://www.youtube.com/watch?
v=22lGbAVWhro&ab_channel=T
ED-Ed
Dr May Edward Chinn- new

HeLa cells and polio vaccine-
https://www.scientificamerican.co
m/article/hidden-black-scientists-
proved-the-polio-vaccine-worked/

Marie Maynard Daly (1921-2003)

Protein synthesis and the
chemistry of histones.

https://www.youtube.com/watch?v=22lGbAVWhro&ab_channel=TED-Ed
https://www.youtube.com/watch?v=22lGbAVWhro&ab_channel=TED-Ed
https://www.youtube.com/watch?v=22lGbAVWhro&ab_channel=TED-Ed
https://awis.org/historical-black-women-scientists/
https://awis.org/historical-black-women-scientists/
https://www.bhf.org.uk/what-we-do/news-from-the-bhf/news-archive/2020/november/pioneering-black-cardiologists
https://www.bhf.org.uk/what-we-do/news-from-the-bhf/news-archive/2020/november/pioneering-black-cardiologists
https://www.bhf.org.uk/what-we-do/news-from-the-bhf/news-archive/2020/november/pioneering-black-cardiologists
https://www.bhf.org.uk/what-we-do/news-from-the-bhf/news-archive/2020/november/pioneering-black-cardiologists
https://www.scientificamerican.com/article/hidden-black-scientists-proved-the-polio-vaccine-worked/
https://www.scientificamerican.com/article/hidden-black-scientists-proved-the-polio-vaccine-worked/
https://www.scientificamerican.com/article/hidden-black-scientists-proved-the-polio-vaccine-worked/
https://www.youtube.com/watch?v=22lGbAVWhro&ab_channel=TED-Ed
https://www.youtube.com/watch?v=22lGbAVWhro&ab_channel=TED-Ed
https://www.youtube.com/watch?v=22lGbAVWhro&ab_channel=TED-Ed
https://www.scientificamerican.com/article/hidden-black-scientists-proved-the-polio-vaccine-worked/
https://www.scientificamerican.com/article/hidden-black-scientists-proved-the-polio-vaccine-worked/
https://www.scientificamerican.com/article/hidden-black-scientists-proved-the-polio-vaccine-worked/


methods to detect cancer
https://awis.org/historical-black-w
omen-scientists/

Opportunities for
Anti-Islamophobia and
Anti-Homophobia

Ibn Sina's ‘The Canon of
Medicine’ has become the
cornerstone of modern medicine,
so much so that the global
medical community used it as the
main lecture book for almost 600
years
https://www.trtworld.com/magazi
ne/how-ibn-sina-s-work-became-
a-guiding-light-for-scientists-facin
g-contagions-35440

Aziz Sancar is a Turkish molecular
biologist specialising in DNA
repair, cell cycle checkpoints, and
circadian clock. In 2015, he was
awarded the Nobel Prize in
Chemistry along with Tomas
Lindahl and Paul L. Modrich for
their mechanistic studies of DNA
repair

Mehmet Oz- Cardiothoracic
surgeon-
https://health.usnews.com/doctor
s/mehmet-oz-393356

Ibn Al Nafis- worked on blood
circulation in the body

Turkish muslim Husband and
wife worked on covid vaccine-
https://www.nytimes.com/2020/11
/10/business/biontech-covid-vacc
ine.html

Cultural Capital/Careers/Cross
Curricular links / SMSC

Cultural capital: Trips, STEM
clubs, online reading/workshops
with NHS
Careers: Types of jobs scientists
can do.
Cross curricular links: Maths
(using equations and step by
step calculations)
SMSC: Ethical issues in science
(stem cells, organ transplants)

Cultural capital: Trips, STEM
clubs, online reading/workshops
with NHS
Careers: Types of jobs scientists
can do.
Cross curricular links: Maths
(using equations and step by
step calculations)
SMSC: Ethical issues in science
(stem cells, organ transplants)

Cultural capital: Trips, STEM
clubs, online reading/workshops
with NHS
Careers: Types of jobs scientists
can do.
Cross curricular links: Maths
(using equations and step by
step calculations)
SMSC: Ethical issues in science
(stem cells, organ transplants)

Students end point
(inc. assessment focus Aut 2 &
Sum 2)

Substantive Knowledge: Cells,
modes of transport, mitosis,
microscopes, basic knowledge of
biomolecules

Substantive Knowledge:
Immune system and infection,
gas exchange in organisms,
genetic diversity and natural

Substantive Knowledge:
Gas exchanges in mammals, fish
and plants, mass transport in
animals and plants, structures

https://awis.org/historical-black-women-scientists/
https://awis.org/historical-black-women-scientists/
https://www.trtworld.com/magazine/how-ibn-sina-s-work-became-a-guiding-light-for-scientists-facing-contagions-35440
https://www.trtworld.com/magazine/how-ibn-sina-s-work-became-a-guiding-light-for-scientists-facing-contagions-35440
https://www.trtworld.com/magazine/how-ibn-sina-s-work-became-a-guiding-light-for-scientists-facing-contagions-35440
https://www.trtworld.com/magazine/how-ibn-sina-s-work-became-a-guiding-light-for-scientists-facing-contagions-35440
https://health.usnews.com/doctors/mehmet-oz-393356
https://health.usnews.com/doctors/mehmet-oz-393356
https://www.nytimes.com/2020/11/10/business/biontech-covid-vaccine.html
https://www.nytimes.com/2020/11/10/business/biontech-covid-vaccine.html
https://www.nytimes.com/2020/11/10/business/biontech-covid-vaccine.html


Disciplinary Knowledge:
Microscopy calculations and
practicals (mitosis-staining root
tips, effect of temperature on
permeability of membrane &
production of a dilution series &
calibration curve), Osmosis
practical, food tests, Enzymes-
specificity of trypsin and
amylase, effect of pH on
enzymes

Assessment

selection, statistical analysis

Disciplinary Knowledge:
Making protoplasts, pigment
chromatography, extracting DNA
from fruits, use the appropriate
statistical test.

functions of the circulatory and
respiratory systems

Disciplinary Knowledge:
Organisms comparisons, heart
dissection,

Year: 13 Aut 1 & 2 Spr 1 & 2 Summer 1 & 2

Students’ starting point GCSE & AS Level content
Cells Structure & Tissues
Cell Transport
(diffusion/osmosis/active
transport)
Photosynthesis
Food Chains & Webs
Plant Tissues & Transport

GCSE & AS Level content
Biological molecules
DNA replication
Meiosis and inheritance
Translation and Transcription
Mutations
Variation and Adaptation
Species & Diversity
Investigating Diversity

GCSE & AS Level content
Cells Structure & Tissues
Cell Transport
(diffusion/osmosis/active
transport)
Photosynthesis

All AS and A2 content

Big concepts to learn Photosynthesis
Respiration

Responses to Stimuli (PLants
and Animals)

Photosynthesis
Respiration



Energy Transfer between
Organisms
Genetics
Evolution
Populations in Ecosystems

The Nervous System
Populations and ecosystems
Populations and evolution

Energy Transfer between
Organisms
Genetics
Evolution
Populations in Ecosystems
Responses to Stimuli (PLants
and Animals)
The Nervous System
Populations and ecosystems
Populations and evolution

Hierarchy and sequence of
constellation knowledge
(what will be taught and when)
Include progress tasks

SLe
1. Intro - Respiration

Revision
2. Glycolysis and link

reaction
3. Link reaction and Krebs

cycle
4. Oxidative phosphorylation
5. Investigating Respiration
6. Anaerobic Respiration
7. Memory

lesson-progress task
8. Leaves & Photosynthesis
9. Factors affecting

photosynthesis
10. Light dependent reaction
11. Light independent

reaction
12. Investigating

Photosynthesis
13. Memory

lesson-progress task

KAd
1. DNA, Chromosomes &

Genes Revision
2. Studying Inheritance
3. Monohybrid Inheritance
4. Dihybrid Inheritance
5. Maths & Inheritance -

SLe
1. Energy Transfer &

Efficiency
2. Natural & Artificial

Fertilisers
3. Effects of Fertilisers

(Progress Task)
4. Taxes & Kineses
5. Investigating Kineses
6. Tropisms
7. Receptors - Pacinian

Corpuscles
8. Receptors - The Eye
9. Eye Dissection

(Progress Task)
10. Control of Heart Rate
11. Neurones & Coordination

KAd
1. Variation in Population

Size
2. Competition
3. Predation
4. Revision Lesson and

Progress Task
5. Investigating Population
6. Investigating Population

Practical
7. Succession
8. Conservation of Habitat

Revision till exams



Probabilities & Ratios
6. Memory Lesson &

Progress Task
7. Codominance
8. Multiple Alleles
9. Sex Linkage
10. Autosomal Linkage
11. Epistasis
12. Chi Squared
13. Memory Lesson &

Progress Task

SLe
1. Photosynthesis

Investigation
2. Light Dependent Reaction
3. Light Independent

Reaction
4. RP8: Dehydrogenase in

Chloroplasts
5. Food Chains & Energy

Transfer
6. Energy Transfer &

Productivity
7. Respiration Revision
8. Photosynthesis Revision
9. Mock Week
10. Mock Week
11. Mock Week
12. Mock Week
13. Nitrogen Cycle
14. Phosphorus Cycle

KAd
1. Population Genetics
2. Variation in Phenotype
3. Natural Selection
4. Effects of Different Forms

of Selection on Evolution
5. TRIP
6. Isolation and Speciation

9. Revision Lesson and
Progress Task

10. Gene Mutations
11. Stem Cells Totipotency

SLe
1. Reflex Arc
2. Resting and action

potential
3. Passage of an action

potential
4. Speed of the nerve

impulse- Memory lesson
progress task

5. Structure and function of
synapses

6. Transmission across a
synapse

7. Structure of skeletal
muscle

8. Contraction of skeletal
muscle- Memory lesson
progress task

9. Homeostasis and
negative feedback

10. Glucoregulation and
diabetes

11. Osmoregulation and the
nephron

KAd
1. Regulation of

transcription and
translation

2. Epigenetic control of gene
expression

3. Gene expression and
cancer

4. Memory lesson
progress task

5. Genome projects



7. Population Genetics
Progress Task

8. Revision
9. Mock Week
10. Mock Week
11. Populations and

Ecosystem
12. Variation in Population

Size
13. Competition
14. Mock Paper Feedback

6. Producing DNA
fragments

7. In vivo gene cloning- the
use of vectors

8. Memory lesson
progress task

9. In vitro gene cloning
10. Locating genes, genetic

screening and counselling
11. Genetic fingerprinting

Adaptations for SEND / Priority
Students

Priority students have additional
seminars (possible SEND).
Zig Zag Multiple Choice Booklet
issues to all for HL Support -
Monitored by teacher.
Priority students to focus on
knowledge and accurate recall
Revision guides for each student

Priority students to pre-study the
AS Level Content in Seminars
Zig Zag Multiple Choice
Questions to support knowledge
recall.

Reading opportunities Photosynthesis Bio factsheet on
drive
Respiration Bio factsheet on
drive
Evolution Bio factsheet on drive
Genetics made simple Bio
factsheet on drive

Gene therapy Bio factsheet on
drive
Ecological succession Bio
factsheet on drive
Feedback control mechanisms
on the drive
Nerves and synapses Bio
factsheet on drive

Opportunities to embed
Anti-racism

- Effects of Fertilisers in
LEDC’s

- -Language of human
genetics and race

- -Historical use of genetics
and pseudo-science for
eugenics and
discrimination

- -’Race of Man’ taught as
science historically

- Erich Jarvis: Connecting

- Historical misconceptions
which can be pervasive re
“thicker skin” in black
people

-



Birdsong to Human
Speech

- A neuroscientist
emphasises the
importance of a diverse
workforce to tackle big
questions about the
mechanisms and
evolution of spoken
language.

-

Opportunities to embed
Anti-sexism

variation in sexes scientifically;
sex hormones produced by both
female/male
-sex-linkage and disorders
Dr Chaudry- gene therapy
research

-Ideas about muscle fibres and
muscle mass in women vs men
Hyal Sindi- biotechnology and
medical testing

Opportunities for
Anti-Islamophobia and
Anti-Homophobia

Dr Chaudry- gene therapy
research

Hyal Sindi- biotechnology and
medical testing

Cultural Capital/Careers/Cross
Curricular links / SMSC

Chemistry A Level / GCSE -
Molecule structure & rate of
reaction
Maths GCSE - Calculations of
efficiency & GPP, Statistics;
Graph & data interpretation

-Maths: Chi-Squared, population
genetics, examining populations
and allele frequencies
-Geography: ecosystems,
variation in populations related to
environment, conservation of
habitats

Cross Curricular -
Sport - muscle types and fibres.
SMSC - Ethics around insect use
in labs and animal testing.

Students end point
(inc. assessment focus Aut 2 &
Sum 2)

Multiple Choice & Long Answer
Assessment Questions

Multiple Choice & Long Answer
Assessment Questions



Substantive Knowledge -
Photosynthesis, Respiration,
Energy Transfer, Genetics,
Evolution, Populations in
Ecosystems
Disciplinary Knowledge
Investigations of photosynthesis,
respiration, nutrient cycles.
Application questions - Nutrient
cycle, energy transfer ,
photosynthesis, respiration.
Chi-squared analysis, population
genetics calculations, natural
selection, variation, and
investigation of populations

Substantive Knowledge -
Responses to Stimuli, The
Nervous System, Populations
and ecosystems, Populations
and evolution
Disciplinary Knowledge
Investigating Kineses,
Investigating reflex actions, eye
dissection, investigating
populations, Data evaluations


