
Yr 9 SCIENCE – Biology  

Progression 
Pathway  

Content and Concepts (depth of understanding and 
application) 

Skills Mastery 
 

7 – 9 
 
 
 
 

Demonstrate an understanding of rate calculations for enzyme activity. 
Describe the structures and functions of the brain including the cerebellum, 
cerebral hemispheres and medulla oblongata. Explain some of the limitations 
in treating damage and disease in the brain and other parts of the nervous 
system, including spinal injuries and brain tumours. Explain how cataracts, 
long-sightedness and short-sightedness can be corrected. Describe how 
genetic variants in the coding DNA of a gene can affect phenotype by altering 
the sequence of amino acids and therefore the activity of the protein 
produced. Describe how genetic variants in the non-coding DNA of a gene can 
affect phenotype by influencing the binding of RNA polymerase and altering 
the quantity of protein produced. Describe the inheritance of the ABO blood 
groups with reference to codominance and multiple alleles. Explain how sex-
linked genetic disorders are inherited 

Working scientifically 
Uses equipment with confidence and skill, leads the 
planning of experimental work carefully, organises 
systems and recording methodology to ensure accurate 
methodical working. Can adapt practical methods to 
resolve problems. Confidently assesses variables, draws 
conclusions and evaluates risk, considers the 
significance of error and tries to minimise. Confident 
with all analytical methods, graphing, tables, 
anomalies.  
Maths skills 
Confidently carry out calculations with numbers written 
in standard form. Perform calculations involving 
microscopy. 

6 – 8 
 
 
 
 

Demonstrate an understanding of the relationship between quantitative units. 
Explain how the energy contained in food can be measured using calorimetry. 
Discuss the potential benefits and risks associated with the use of stem cells in 
medicine. Explain how the difficulties of accessing brain tissue inside the skull 
can be overcome by using CT scanning and PET scanning to investigate brain 
function. Explain the structure and function of the eye as a sensory receptor 
including the role of the cornea and lens, the iris and rod and cone cells in the 
retina. Describe defects of the eye including cataracts, long-sightedness, short-
sightedness and colour blindness. Describe the stages of protein synthesis, 
including transcription and translation. Discuss the outcomes of the Human 
Genome Project and its potential applications within medicine 

Working scientifically 
Uses equipment with confidence and skill, works to 
plan experimental work carefully, organises systems to 
ensure recording of data. Confidently assesses 
variables, draws conclusions (PEE) and evaluates risk, 
Starting to independently evaluate sources of error. 
Confident with most analytical methods, graphing, 
tables, anomalies. Can need support with the most 
complex scales and interpretation.  
Maths skills 
Calculate and analyse outcomes (using probabilities, 
ratios and percentages) from monohybrid crosses and 
pedigree analysis for dominant and recessive traits. 

5 – 7 
 
 
 
 

Explain how the sub-cellular structures of eukaryotic and prokaryotic cells are 
related to their functions. Explain the importance of enzymes as biological 
catalysts in the synthesis of carbohydrates, proteins and lipids and their 
breakdown into sugars, amino acids and fatty acids and glycerol. Describe 
mitosis as part of the cell cycle including the stages interphase, prophase, 
metaphase, anaphase and telophase and cytokinesis. Explain the importance 
of cell differentiation in the development of specialised cells. Describe the 
function of embryonic stem cells, stem cells in animals and meristems in 
plants. Explain the structure and function of a reflex arc including sensory, 
relay and motor neurones. Explain some of the advantages and disadvantages 
of sexual and asexual reproduction. Explain how the order of bases in a 
section of DNA decides the order of amino acids in the protein and that these 
fold to produce specifically shaped proteins such as enzymes. Describe the 
work of Mendel in discovering the basis of genetics and recognise the 
difficulties of understanding inheritance before the mechanism was 
discovered 

Working scientifically 
Uses a range of equipment to start to plan and 
structure own practical work. Identifies variables. Can 
work independently and safely with multiple practical 
steps. Links some steps to theory. Uses tables & 
graphing with confidence and interprets data using a 
PEE structure. Identifies errors and can compare them. 
Can suggest improvements to practical.  
Maths skills 
Calculate percentage gain and loss of mass in osmosis 

4 – 6 
 
 
 
 

Explain how changes in microscope technology, including electron microscopy, 
have enabled us to see cells with more clarity and detail than in the past and 
increased our understanding of the role of sub-cellular structures. Explain the 
effects of temperature, substrate concentration and pH on enzyme activity. 
Explain how substances are transported into and out of cells, including by 
diffusion, osmosis and active transport. Describe the division of a cell by 
mitosis as the production of two daughter cells, each with identical sets of 
chromosomes in the nucleus to the parent cell, and that this results in the 
formation of two genetically identical diploid body cells. Demonstrate an 
understanding of the use of percentiles charts to monitor growth. Explain the 
structure and function of sensory receptors, sensory neurones, relay neurones 
in the CNS, motor neurones and synapses in the transmission of electrical 
impulses including the axon, dendron, myelin sheath and the role of 
neurotransmitters. Explain the role of meiotic cell division, including the 
production of four daughter cells, each with half the number of chromosomes, 
and that this results in the formation of genetically different haploid gametes. 

Working scientifically 
Takes independent responsibility for stages in a 
practical, can complete work safely. Can explain basic 
steps and how they fit together, starting to link to 
theory. Is able to use tables and basic graphs with some 
confidence. Uses a PEE paragraph to draw conclusions, 
still needs support on occasion. Can identify some 
errors.  
Maths skills 
Calculate the magnification of a microscope 

3 – 5 
 
 
 
 

Describe how specialised cells are adapted to their function. Explain how 
enzymes can be denatured due to changes in the shape of the active site. 
Describe the importance of mitosis in growth, repair and asexual 
reproduction. Explain how DNA can be extracted from fruit. Explain why there 
are differences in the inherited characteristics as a result of alleles. Explain the 
terms: chromosome, gene, allele, dominant, recessive, homozygous, 
heterozygous, genotype, phenotype, gamete and zygote. Describe how the 
sex of offspring is determined at fertilisation, using genetic diagrams. State 
that most genetic mutations have no effect on the phenotype, some 
mutations have a small effect on the phenotype and, rarely, a single mutation 
will significantly affect the phenotype 

Working scientifically 
Can work in a group and complete a multi stage 
practical safely however needs support to understand 
links between stages and theory. Is able to use tables 
and basic graphing to analyse data. Can begin to use a 
PEE structure to explain conclusions. Can recognise 
some areas of difficulty in the experiment.  
Maths skills 
Demonstrate an understanding of number, size and 
scale, including the use of estimations and explain 
when they should be used. 

2 – 4 Explain the mechanism of enzyme action including the active site and enzyme 
specificity. Describe that cancer is the result of changes in cells that lead to 
uncontrolled cell division. Describe the genome as the entire DNA of an 

Working scientifically 
Can conduct a practical safely when working in a group. 
Understands the steps required when they are 



 

 
 
 
 

organism and a gene as a section of a DNA molecule that codes for a specific 
protein. Describe DNA as a polymer made up of two strands coiled to form a 
double helix, strands linked by a series of complementary base pairs joined 
together by weak hydrogen bonds and nucleotides that consist of a sugar and 
phosphate group with one of the four different bases attached to the sugar. 
Explain monohybrid inheritance using genetic diagrams and family pedigrees. 

explained. Can use simple tables but often requires 
support with graphs and analysis.  
Will work safely and effectively with a simple practical 
which has a few steps. 
Maths skills 
Work out percentages of offspring with certain 
genotypes and phenotypes. 

1 – 3 
 

 

Describe growth in organisms. State that most phenotypic features are the 
result of multiple genes rather than single gene inheritance. Describe the 
causes of variation that influence phenotype. State that there is usually 
extensive genetic variation within a population of a species and that these 
arise through mutations 

Working scientifically 
Can arrange materials to start a practical, starting to 
work independently but not yet confidently following 
written instructions. Needs significant support with 
practical and analytical techniques. (Tables, graphs)  
Maths skills 
State the magnification of either the eyepiece or 
objective lens. 


