
Yr 8 SCIENCE –BIOLOGY  

Progression 
Pathway  

 

Content and Concepts (depth of understanding and application) Skills Mastery 

7 – 9 
 
 
 
 

Evaluate different models of basic enzyme action.  Explain how bile helps in the digestion of 
lipids. Evaluate the advantages and disadvantages of sexual and asexual reproduction in plants 
in different conditions. Evaluate different methods of pollination. Describe the importance of 
hybridisation in plant breeding. Explain the production of seedless fruits using hybridisation. 
Explain how and why a concentration gradient is maintained for oxygen and carbon dioxide 
between the blood and lungs. Identify the limitations of lungs, gills and body surface covering 
as sites of gas exchange. Analyse and explain the changes in heartbeat and breathing rate 
during and after exercise (including EPOC/oxygen debt). Explain the effects of poisons that 
disrupt certain metabolic processes. Explain the importance of surface area:volume ratio for 
organisms. Apply microbial growth rates to growth curves of other organisms. Explain ways in 
which decay can be prevented, such as freezing, refrigeration, drying, canning, salting, 
jamming, pickling and pasteurisation. Evaluate the evidence for suggested physical and 
behavioural adaptations of extinct species. Use a knowledge of diffusion to explain how 
different conditions cause different rates of transpiration. Use the idea of equilibria to explain 
starch production. Explain why phosphates and potassium are important nutrients for plants. 

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 
Use simple calculations (e.g. 
biodiversity index) to compare 
biodiversity.  Use graphs to calculate 
population growth rates. 

6 – 8 
 
 
 
 

Interpret results from food tests for reducing and non-reducing sugars. Explain the links 
between specific forms of malnutrition, diet and lifestyle. Describe the causes and control of 
Type 2 diabetes. Explain why preserving biodiversity is important. Explain why plants try to 
avoid self-pollination. Evaluate different methods of seed dispersal. Use a pressure model to 
explain ventilation. Explain why exercise is recommended to help people with cardiovascular 
disease. Compare the human gaseous exchange system with those of other animals. Compare 
respiration in plants and animals. Explain why anaerobic activity cannot be sustained. Justify 
the lack of a virus kingdom. Make predictions about how changes in physical and biological 
factors will affect carbon supply in an ecosystem. Describe the structure of a DNA molecule. 
Explain how particular adaptations increase the chances of survival. Explain why preserving 
biodiversity is important. Explain how particular adaptations limit an organism’s distribution 
and abundance. Make predictions about how changes in physical and biological factors will 
interact with adaptations and affect survival. Explain how biodiversity can be preserved. 
Explain how evidence from fossils supports Darwin’s theory. Explain the importance of nitrates 
to plants. Describe the synthesis of starch and proteins in plants. Recall some functions of 
different proteins. 

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 
Compare the efficiencies of different 
gas exchange organs. 

5 – 7 
 
 
 
 

Interpret results from simple food tests. Recall some benefits and drawbacks of bacteria in the 
digestive system. Explain how food is moved through the digestive system. Use a model to 
describe basic enzyme action. Explain how the structure of the small intestine allows efficient 
absorption of the soluble products of digestion. Identify the genus and species names from a 
binomial name. Explain the difference in outcomes of asexual and sexual reproduction in 
plants. Explain how some pollen grains are adapted to their functions. Explain the functions of 
the different parts of a seed. Explain the changes in heartbeat and breathing rate during 
exercise. Explain some of the effects of reduced oxygen supply on the body. Explain the effects 
of some chemicals in tobacco smoke on the body. Explain why aerobic and anaerobic 
respiration occur in humans at the same time. Use the key characteristics of microorganism 
cell structure to classify microorganisms. Describe what is happening in the different parts of a 
growth curve. Explain the importance of decomposers in an ecosystem. Model the recycling of 
carbon in an ecosystem using the carbon cycle. Use a model to illustrate the relationship 
between DNA, chromosomes, genetic information and genes. Explain how changes in an 
ecosystem can lead to endangerment and extinction. Explain how natural selection can lead to 
evolution. Explain how the features of leaves and plant cells are adaptations for 
photosynthesis. Explain how roots and stems are adapted for their function. Explain how food 
production for humans can be increased using different plant varieties and pest management 
strategies 

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 heart rate based on data, 

4 – 6 
 
 
 
 

Explain the benefits of a balanced diet and correctly use the term: malnutrition. Explain how 
deficiency diseases are caused. Describe the effects of obesity on health. Describe the 
functions of the organs in the human digestive system. Use a knowledge of diffusion to explain 
how nutrients enter the blood from the small intestine. Describe how the fusing of gametes 
and their nuclei during fertilisation form a fertilised egg cell. Describe how plants avoid self-
pollination. Describe the events that occur after pollination leading to fertilisation. Describe 
how a fertilised egg cell grows into an embryo. Explain the importance of seed dispersal. 
Explain how specialised cells keep the lungs clean. Explain how the lungs are adapted for 
efficient gas exchange. Describe how asthma, emphysema and tobacco tar can reduce gas 
exchange. Describe ways in which respiration can be detected. Recall that anaerobic 
respiration releases less energy than aerobic respiration. Describe how lactic acid is removed 
from tissues.  Explain why multicellular organisms need efficient transport systems. Explain 
what happens in fermentation. Explain how yeast can be used to make both alcoholic drinks 
and bread. Describe how yeast multiply by budding. Describe, identify and state the basic 
functions of common parts of protoctist cells. State the names of the compounds in which 
carbon is held in an ecosystem. Describe the methods by which carbon is recycled in an 
ecosystem. Describe the roles played by Watson, Crick, Franklin and Wilkins in the discovery of 
the structure of DNA. Explain how natural selection determines the survival of certain 
variations of adaptations within a population. 

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 averages from sets of data 



 

Describe how water and mineral salts are absorbed and moved around a plant. Describe how 
water is lost from a plant. Explain the need for the different resources by a seed as it 
germinates. Recall the main nutrients required by plants and identify signs that a plant may be 
lacking in nutrients 

3 – 5 
 
 
 
 

Describe the uses of fibre and water by the body. Describe tests for fat and starch. Describe 
the factors that may lead to obesity. Recall and identify examples of deficiency diseases.  
Explain why digestion is necessary. Describe the function of blood plasma. Describe the 
features of the small intestine wall. Explain how diffusion occurs in terms of movement of 
particles. Describe the key characteristics of the five kingdoms of organisms and use this to 
assign organisms to their kingdoms. Explain how organisms are classified, using smaller and 
smaller groupings of shared characteristics. Correctly use the terms species and hybrid. 
Identify the main structures in a flower and identify those that are male and female. Describe 
the functions of structures in flowers and how they are adapted to their functions. Describe 
the functions of the organs in the human gaseous exchange system and what happens during 
gas exchange. Describe how muscles attached to ribs and the diaphragm produce breathing 
movements and use a model to explain how lungs expand and contract. Describe how 
breathing rate and heart rate are affected by exercise. Describe how substances reach 
respiring cells from the blood and how waste products are returned to the blood. Describe the 
effects of nicotine, tar and carbon monoxide in tobacco smoke. Describe how gas exchange 
occurs in plants. Model anaerobic respiration using a word equation. Use a knowledge of 
diffusion to explain how materials enter and leave unicellular organisms. Recall what happens 
in aerobic and anaerobic respiration in yeast. Explain how changes in a physical environmental 
factor affect the distribution of organisms. Describe what happens in photosynthesis. Recall 
that plants use glucose produced by photosynthesis to make new substances, often using 
mineral salts. Describe how selective breeding is done. 

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 
Predict if diffusion will happen based 
on data 

2 – 4 
 
 
 
 

Recall what is meant by a balanced diet. Describe the functions of the organs in the human 
digestive system. Recall what happens in respiration (only in terms of releasing energy from 
food using oxygen). Correctly use the term biodiversity. Correctly use the terms asexual 
reproduction and sexual reproduction. Recall ways in which plants reproduce asexually. 
Explain how inherited variation is caused (does not include genes). Use flower structure and 
pollen shape to identify wind-pollinated and insect-pollinated flowers. Identify pollen grains 
and ovules as containing the male and female gametes. Identify different structures within a 
seed. Correctly use the terms: breathing, breathing rate, ventilation, inhalation, exhalation. 
Describe the structure of the lungs. Explain how diffusion occurs in terms of movement of 
particles. Recall ways in which gas exchange in the lungs can be reduced. Recall what happens 
in anaerobic respiration in humans. Recall the five kingdoms of organisms. State the meaning 
of: multicellular, unicellular. Identify organisms that are unicellular and those that are 
multicellular. Recall the conditions under which yeast and algae grow quickly. Define feeding 
relationships in terms of energy flow. State what chromosomes are made of. Describe how 
genes control characteristics (in terms of containing instructions). Describe the test for starch. 
Describe how starch is used as a food storage material. 

Working scientifically 
Can conduct a practical safely when 
working in a group. Understands the 
steps required when they are 
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 
Interpret nutrition information labels 
and use the labels to perform 
calculations. 

1 – 3 
 

 

Correctly use the term: diet. Recall why we need food. Recall the names of the nutrients in 
food. Identify and recall the main parts of the human digestive system. Recall where digested 
food enters the blood. Identify and give examples of inherited variation. Correctly use the 
term pollination. Identify different kinds of fruits and describe how they disperse seeds. 
Identify and recall the main organs in the human gaseous exchange system. Recall some 
harmful chemicals in tobacco smoke. Recall the life processes (MRS GREN). Recall that some 
foods, such as bread, beer and wine, are made using yeast. Correctly use the terms: 
ecosystem, decomposer. Give examples of decomposer microorganisms. State the number of 
pairs of chromosomes in most human cells. Describe where genes are found. State that the 
individuals in a population are likely to vary from one another genetically. Describe why plants 
are cross-bred. Identify the desired outcome of cross-breeding. 

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 what is shown on food labelling. 


