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Welcome to Pearson Edexcel

Welcome to Pearson Edexcel,

the world’s leading learning company

and the UK’s largest awarding body. 

We set the standard for worldwide

recognised qualifications, built on the

UK educational system and accepted

by universities worldwide.

We have a simple mission:

to help make a measurable impact on 

improving people’s lives through 

learning. 

“We judge 
ourselves – and 
invite others to 

judge us – not by 
the products that 

we make but by the 
impact on 
learners.”

John Fallon,

Chief Executive Officer, Pearson



Agenda for Day 2
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9.15 Core Practicals and Practical Assessment

9.00 Welcome and Introduction

10.30 Break

11.00 General Practical Assessment (AO3)

12.30  Lunch

15.30  Transferable skills in the classroom and 

sharing good practice

15.00  Break

13.30  Mathematical and Transferable 

Skills

17.00  Finish
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Welcome and Introduction
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• To review practical assessment 

• To explore methods of delivering Assessment Objective 3 (AO3)

• To explore how to develop transferable skills through biology.

Aims of the Day
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Core Practicals and Practical Assessment
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International GCSEs 

• No separate practical assessments

• No separate written practical exam

• No coursework or teacher assessment

• Practical skills are assessed on the exam papers as part of AO3

• Core Practicals - it is expected candidates will have experience of these

International AS and A Level

• Unit 3 and Unit 6 assess practical skills

• No coursework or teacher assessment

• Core Practicals - it is expected candidates will have experienced

How is Practical Work Assessed in Science 
Qualifications?
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Core Practicals

• All courses have a series of core practicals that candidates should complete.

• Candidates may be tested on their knowledge of these practicals.

• Questions about modified versions of the core practicals can be set.

• Core practical methods may be used in other contexts, e.g. indicator solutions, iodine test for starch.

Practical Skills and Understanding of the Scientific Method

• Students should be familiar with typical school laboratory equipment at the appropriate levels.

• Students should understand how to plan experiments that will generate valid data.

• Students should understand how to analyse and evaluate the quality of data at an appropriate level.

Core Practicals and General Practical Skills
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2.9 Investigate food samples for the presence of glucose, starch, protein and fat

2.12 Investigate how enzyme activity can be affected by changes in temperature 

2.14B Investigate how enzyme activity can be affected by changes in pH

2.17 Investigate diffusion and osmosis using living and non-living systems 

2.23 Investigate photosynthesis, showing the evolution of oxygen from a water plant, the production of starch 

and the requirements of light, carbon dioxide and chlorophyll

2.33B Investigate the energy content in a food sample 

2.39 Investigate the evolution of carbon dioxide and heat from respiring seeds or other suitable living organisms 

2.45B Investigate the effect of light on net gas exchange from a leaf, using hydrogencarbonate indicator

2.50 practical: investigate breathing in humans, including the release of carbon dioxide and the effect of 

exercise

2.58B Investigate the role of environmental factors in determining the rate of transpiration from a leafy 

shoot in humans, including the release of carbon dioxide and the effect of exercise 

3.5 Investigate the conditions needed for seed germination 

4.2 Investigate the population size of an organism in two different areas using quadrats 

4.4B Investigate the distribution of organisms in their habitats and measure biodiversity using quadrat

5.6 Investigate the role of anaerobic respiration by yeast in different conditions

International GCSE Biology Core Practicals
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2.4 investigate the qualitative and quantitative content of vitamin C in food 

2.5 investigate the energy content of food

2.8 investigate the effect of temperature and pH on enzyme activity

2.10 investigate the action of immobilised enzymes including the preparation of alginate beads

5.7 investigate the number and position of sensory receptors, such as touch and temperature receptors in 

the skin 

5.15 investigate the range of frequency audible to the human ear

7.2 investigate the difference between inspired and expired air for carbon dioxide concentration

7.2 investigate the difference between inspired and expired air for carbon dioxide concentration

8.5 investigate the effect of exercise on the rate of breathing and measure lung capacity

8.11 investigate the effect of exercise on the pulse rate

10.10 investigate diffusion using a partially-permeable membrane such as Visking tubing

International GCSE Human Biology Core Practicals
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2.9 investigate food samples for the presence of glucose, starch, protein and fat

2.12 investigate how enzyme activity can be affected by changes in temperature

2.23 investigate photosynthesis, showing the evolution of oxygen from a water plant, the production of 

starch and the requirements of light, carbon dioxide and chlorophyll

4.2 investigate the population size of an organism in two different areas using quadrats

5.6 investigate the role of anaerobic respiration by yeast in different conditions

International GCSE Single Science Core Practicals
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1. Use a semi-quantitative method with Benedict’s reagent to estimate the concentrations of reducing sugars and with iodine solution to estimate the concentrations of starch, 

using colour standards. 

2. Investigate the vitamin C content of food and drink.

3. Investigate membrane properties including the effect of alcohol and temperature on membrane permeability. 

4. Investigate the effect of temperature, pH, enzyme concentration and substrate concentration on the initial rate of enzyme-catalysed reactions. 

5. (i) use a light microscope to make observations and labelled drawings of suitable animal cells (ii) use a graticule with a microscope to make measurements and understand 

the concept of scale

6. Prepare and stain a root tip squash to observe the stages of mitosis. 

7. Use a light microscope to: (i) make observations, draw and label plan diagrams of transverse sections of roots, stems and leaves (ii) make observations, draw and label cells 

of plant tissues (iii) identify sclerenchyma fibres, phloem, sieve tubes and xylem vessels and their location. None

8. Determine the tensile strength of plant fibres. 

9. Investigate the antimicrobial properties of plants, including aseptic techniques for the safe handling of bacteria

10. Investigate the effects of light intensity, light wavelength, temperature and availability of carbon dioxide on the rate of photosynthesis using a suitable aquatic plant. 

11. Carry out a study on the ecology of a habitat, such as using quadrats and transects to determine the distribution and abundance of organisms, and measuring abiotic factors 

appropriate to the habitat. 

12. Investigate the effects of temperature on the development of organism (such as seedling growth rate, brine shrimp hatch rates) 

13. Investigate the rate of growth of microorganisms in a liquid culture, taking into account the safe and ethical use of organisms.

14. Investigate the effect of different antibiotics on bacteria

15. Use an artificial hydrogen carrier (redox indicator) to investigate respiration in yeast.

16. Use a simple respirometer to determine the rate of respiration and RQ of a suitable material (such as germinating seeds or small invertebrates).

17. Investigate the effects of exercise on tidal volume, breathing rate, respiratory minute ventilation and oxygen consumption using data from spirometer traces. 

18. Investigate the production of amylase in germinating cereal grains. 

International AS and A Level Core Practicals
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This is an example of a core practical from:

2.17 Investigate diffusion and osmosis using 

living and non-living systems 

It also tests general practical skills in part (b)

How are Core Practicals Assessed?
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This has aspects of two Core Practicals in an unfamiliar context

2.23 Investigate photosynthesis, showing the evolution of oxygen from a water plant, the production of 

starch and the requirements of light, carbon dioxide and chlorophyll

2.39 Investigate the evolution of carbon dioxide and heat from respiring seeds or other suitable living 

organisms 
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Discuss with other delegates how you use core practicals in your teaching. 

• Write down three problems that you have encountered with core practicals.

• How do you incorporate Core Practicals into your scheme of work? 

• Do you use Core Practicals to teach general practical skills such as data analysis, planning and the 

consideration of uncertainty?

Delegate Exercise 1: How do you use core practicals and 
what problems have you encountered?
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Core practicals are a useful opportunity to practise general practical skills.

They can enable students to develop planning skills, analytical skills and evaluation of practical 

techniques.

Some skills can be assessed on the papers in a different context, for example:

• the use of bicarbonate indicator

• the use of colorimeters

• using soda lime to remove carbon dioxide

• using a method to ensure random placements of quadrats

Using Core Practicals to Develop General Practical 
Skills
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• General practical skills and understanding of the ‘scientific method’ are also assessed on the exam papers.

• This area is covered by Assessment Objective 3 (AO3).

At GCSE: ‘Experimental skills, analysis and evaluation of data and methods in biology.’

At AS and A Level: ‘Experimental skills in science, including analysis and evaluation of data and methods.’

Experimental Skills and Assessment Objective 3 (AO3)
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What experimental skills do students need to understand at:

• International GCSE Level

• International AS and A Level?

Experimental Skills
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International GCSE Experimental Skills
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There are three broad areas of practical assessent:

• Planning experimental work

• Implementation of experimental work

• Analysis and evaluation of data and methods.

Summary of Practical Assessment Areas



25

Students are expected to be able to plan investigations that will produce valid data, at both International GCSE 

level and International AS & A Level.

The basic ideas behind a valid plan are similar at all levels.

• Identification of independent, dependent and control variables.

• Use of repeat readings.

International AS and A Level planning requires more detail, explanation and precision than GCSE.

Planning Skills
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At International GCSE Level, use CORMS to get students to plan practicals……

International GCSE Planning
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CORMS and Planning Investigations
• Each year there is a question asking candidates to design an experiment on the International GCSE Biology 

and Double Award Science. Human biology also assesses experimental planning.

• This is typically worth 6 marks and will expect candidates to plan an unfamiliar experiment.

• Tests candidates’ understanding of controls and choice of method to generate valid data.

• Continuous prose….. BUT….. 

plan it first using CORMS THEN write out the practical plan.
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CORMS and Designing Investigations

Change = + and - or a range of values (1)

(control)                  Independent variable

Organism = same species / size / age / sex / eq (1)

(biotic)                  Controlled variable

Repeat = more than one reading / eq (1)

(reliable)

Measure = mass / length  - something that can be measured, not ‘amount’ (1)

over a stated time period e.g. one hour (1) 

Dependent variable

Same = two controlled abiotic variables e.g. temp. / LI / water etc (2)

(abiotic)                 Controlled variable
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CORMS Clarification
C – change: 
• be clear what is being set up

O – organism: 
• stated factors, not just “same animal”
• Avoid vague terms like “size”. Refer to mass / length etc.

R – repeats:
• for reliability so must be at each value not at additional values
• idea of making it possible to take means

M - measure:
• usually two marks
• usually for a change / before and after
• measurable quantities (length, mass not just growth / size / amount).
• usually a rate so specify a sensible time (appropriate);;

S - same:
• usually two variables that are relevant and would affect the results;;
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Write down the mark points for this International GCSE question. Come up with 7 mark points in the style 

of C O R M1 M2 S1 S2

Delegate Exercise 2
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Mark Scheme

C: with & without vitamin D / range of vitamin D / different volume of milk (1)

O: same age / same ethnicity / same gender / same health  (1)

R: more than one child per treatment / repeat investigation (1)

M1: measure straightness of legs / height / count number with rickets / curvature (1)

M2: time period must be minimum of one month (1)

S1 & S2: same area / same town / same country /  same exposure to sunlight / same time outside / same time 
of year / same diet (2) 
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Use the mark scheme to mark the student answers.

Delegate Exercise 3 – Marking sample answers
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A. I will take 10 children all of the same age (5 years old) and all boys. Five of them 

will have a normal diet and the other five will have the same diet but additional 

vitamin D tablets. The children will have their legs X-rayed at the start and then 

after 1 year they will have them X-rayed again to see how many of them have 

developed rickets. Because exposure to sunlight causes vitamin D production, all the 

children will have the same amount of time outdoors.
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What extra detail is needed to plan investigations at AS and A Level compared to GCSE?

‘Devise a method to determine the effect of sucrose concentration on the rate of growth of 

pollen tubes.’

What would a candidate need to write to produce a valid method at:

• International GCSE

• AS & A Level?

Planning at International AS and A Level – Delegate 
Exercise 4
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C: range of sucrose solutions (1)

O: pollen from same species of plant (1)

R: use multiple pollen grains (1)

M1: measure length of pollen tubes (1)

M2: for stated time (1)

S1 & S2: same temperature / other minerals / other nutrients / pH etc (2)

International GCSE
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At AS and A Level, more detail is required for planning.

This could include:

Independent variable: identify, give a number of values, range of values and possible method for making them, 

e.g. dilutions. 

Dependent variable: identify, give a detailed method for collecting data and any precautions that must be made to 

ensure accuracy and precision.

Equipment: identify appropriate equipment and at A-Level, explain equipment accuracy e.g. 50 cm3 measuring 

cylinder to measure volumes of liquid.

Control variables: identify, give methods for how they are controlled.

Safety and ethics: assess any risks, give precautions, state how any living organisms should be treated ethically.

Errors: List potential errors and uncertainty when using equipment.

Analysis: Explain how data will be used, e.g. graphs plotted, how to calculate rates, means. At A Level, may have 

to give a null hypothesis and suggest stats tests.

International AS and A Level Planning 
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The plan is ‘CORMS++’

C: state 5 different concentrations of sucrose and the range. State how they will be made up – how much water 

and 1M sucrose stock. Solutions placed into cavity slides with pollen then added. Use of appropriate sized 

pipettes / syringes to measure volumes.

O: pollen grains from same species of plant.

M1: use of microscope to measure length of pollen tubes. Pollen grains are viewed with microscope at medium 

power. Eyepiece graticule used to measure length and then calibrated using a stage micrometer.

M2: correct stated time given and rate calculated by dividing mean length by time.

R: at least three measured for each sucrose concentration and the mean lengths determined. Anomalies are 

ignored and / or repeated.

S1 and S2: e.g. pH controlled by adding buffer solution, temperature controlled by using incubator, humidity 

chambers to control humidity, minerals added to same concentration.

AND

Safety: care taken with glass slides /  minerals may be irritant so use of eye protection etc.

May include: null hypothesis / analysis of data / graphs that would be plotted / justification for method
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Delegate Exercise 5 – make mark schemes for these 
questions
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(a) I would take care with the plant tissue and gibberellic acid as they could be harmful. I would 
also make sure that I was always cutting away from the body with the scalpel.

(b) I would test a broad range of gibberellin concentrations to give a rough idea of the ideal 
concentration to use. I would also check the best pH to use by adding different buffer 
solutions and testing the rate of pollen tube growth.

(c) I would soak seed grains in a range of concentrations of gibberellic acid. I would then make 
up a series of starch agar plates and put the seeds onto the agar. I would place the plates into 
an incubator at 37oC for 24 hours. After the 24 hours, I would open the plates and pour on 
iodine solution. The iodine solution will show where the starch has been digested. I will 
measure the radius that is not black three times and calculate the mean width – the wider the 
area, the more active the amylase and this means that more amylase is produced. I will repeat 
this for all the seeds that have been placed into different concentrations of gibberellic acid.

Delegate Exercise 6: mark these answers.
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(a) Starch agar plates could grow microbes – I will make sure that everything is sterilised. I will also 
ensure that I wear safety glasses as some of the solutions could be harmful.

(b) I will see how easy it is to cut open the seeds to find the endosperm tissue. I would also test how long 
it takes for the amylase to digest starch in a test tube to see how long we need to leave the experiment 
for.

(c) I would pour six starch agar plates into Petri dishes. I would then make up five different 
concentrations of gibberellic acid by taking a 1 % stock and diluting them down with distilled water 
(I would use a 10 cm3 syringe) to make solutions with concentrations of: 0.2 %, 0.4 % , 0.6 %, 0.8 % 
and 1.0 %. I will then place three wheat seeds into each of the concentrations in test tubes and also 
place three into distilled water as a control. After soaking the seeds for 24 hours, I will place the seeds 
onto the agar and then place them into an incubator at 37 oC. To test how well they have digested the 
starch, I will cover the plates with iodine solution. Using a 10 cm ruler, I will measure the diameter of 
each of the clear zones for each seed. 
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Difficult to assess on paper!

International GCSE:

• Drawing appropriate results tables.

• Stating appropriate (basic) equipment that could be used.

• Describing what the results of experimental tests such as starch and sugar tests.

• Basic health and safety

International AS and A Level:

• Drawing appropriate results tables.

• Drawing biological diagrams – pencil, no shading, no broken lines etc.

• Selecting equipment that could be used, how it is set up and precautions that should be made, e.g. setting up a 

potometer or respirometer.

• Suggesting alternative methods that could generate more accurate data or explaining how a method should be 

modified.

• Calculations to correct number of significant figures (to least accurate apparatus)

• Comment on numbers of repeats, appropriateness of ranges etc.

• At A Level, identify or correct the units

• Health and safety

Implementing Practicals
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A Level Implementation questions



47



48



49



50



51



52

International GCSE:

• Processing data: Explain, discuss and evaluate data from experiments. Analysis of quantitative and 

qualitative data. Graph plotting. Recognising trends. Calculations (rates, means, percentages.) 

• Evaluating data strength: Use trend lines, identify and account for outliers / anomalies. Assess reliability 

(repeats) and validity (controls.)

• Evaluating method: Does the apparatus generate accurate data (close to true values.) Suggesting 

improvements and justifying them.

International AS and A Level:

• Processing data: Calculations. Appropriate graph plotting – students to determine the correct graph to plot, 

e.g. bar chart or line of best fit. Explain, discuss and evaluate data to draw conclusions. Analysis of 

quantitative and qualitative. Data is more complex than GCSE.

• Evaluating data strength: Use trend lines, identify correlations and account for outliers / anomalies. 

Understand standard deviations. Assess reproducibility / repeatability and validity. At A Level, statistical 

analysis may be assessed.

• Evaluating methods: Determining error and uncertainty. Suggesting improvements to methods and justify 

them.

Analysis and Evaluation of Data and Methods
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There  is a lot of practical specific vocabulary! 

Give definitions for each of these terms…..

Key vocabulary – Delegate Exercise 7
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• Practice practical planning and experimental analysis from a young age

• Introduce CORMS from a young age – scaffold it to help, e.g. you should include in 

your answer……

• Credit precise language.

• Think up one planning exercise per topic – quick, easy homework task.

• Evaluate class data and always consider accuracy of methods.

• Scaffold ‘conclusions’ at first, e.g. ‘describe the results your graph shows, then explain 

the trend using the words……..’

• Encourage confident independent exploration by letting pupils ‘have a go.’

• Practise, practise, practise………

Developing student understanding of experimental 
work
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Support from Pearson
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➢ The development and use of relevant mathematical skills is key to progress in science 

subjects

➢ A list of mathematical skills which should be developed appears in the Appendix for each 

specification

➢ These skills will be tested in exam papers within the context of the science

➢ Assessment of mathematical skills will account for 10% of marks in Biology, 20% in 

Chemistry and 30% in Physics at GCSE and AS / A Level

Mathematical Skills 
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Mathematical Skills
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Introduction to Transferable Skills
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Why Transferable Skills?
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Evolving skills 
Research consistently highlights the need to:

• Address skills gaps identified by universities and 

employers 

• Prepare learners to adapt to change. 

“By far the most 
important factor 

employers consider 
when recruiting 

school and college 
leavers is their 

attitude to work 
(86%), followed by 
their aptitude for 

work (63%) and 
general academic 

ability (43%)”

CBI/Pearson Education

and Skills Survey 2017 
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Evolving skills

“the job you have 
today may 

require different 
skills for success 

tomorrow” 
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Future of Skills:
Shared implications

EDUCATORS EMPLOYERS INDIVIDUALS
• Develop new ways of 

teaching for new types of 

knowledge and skills

• Adapt faster to needs of 

the rapidly changing 

labour market

• Provide more flexible 

pathways for students

• Re-design jobs to balance 

benefits of technology 

productivity and uniquely 

human skills

• Look beyond university 

degree as the primary 

signal of employability

• Develop “uniquely

human” skills

• Commit to lifelong learning



70Transferable Skills: from Concept to Classroom

‘Businesses look beyond 
formal qualifications to 
wider attitudes and 
aptitudes when 
recruiting school and 
college leavers. But that 
doesn’t mean 
qualifications are 
unimportant. By 
securing them, young 
people demonstrate the 
effort, capability and 
readiness to learn that 
businesses want to see.’ 

CBI/Pearson Education

and Skills Survey 2017 
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What are Transferable Skills?

• The National Research Council 

(NRC) framework underpins the 

design of Pearson Edexcel 

International qualifications and 

their supporting resources.

• Not all skills are formally assessed. 
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Cognitive Skills

72

These are the core skills your brain uses to 

think, learn and reason – these are used to 

carry out any task.

They are split into two main categories:

1. Cognitive Processes and Strategies

2. Creativity
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For example, explaining your answer. 
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Cognitive Skills - Critical Thinking
• Critical thinking refers to the ability to analyse information objectively

and make a reasoned judgment.

• A critical thinker is able to: 

‒ Seek and use relevant sources of information to inform themselves

‒ Discriminate between useful and less useful details

‒ Use information to draw conclusions, solve problems and make 

decisions.

• Critical thinking should not be confused with being argumentative or 

being critical of other people.
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Intrapersonal Skills

75

This is emotional intelligence - the ability 

to know, understand and manage your 

own emotions and learning.

They are split into three main categories:

1. Intellectual Openness

2. Work Ethic/Conscientiousness

3. Positive Core Self Evaluation
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Intrapersonal Skills - Initiative

• Initiative is the ability to be resourceful and work without always being 

told what to do. It requires resilience and determination. 

• People who show initiative can think for themselves and take action 

when necessary. It means using your head, and having the drive to 

achieve.

• When you show initiative, you:

• do things without being told

• find out what you need to know on your own

• act, instead of reacting.
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Interpersonal Skills

78

The life skills we use everyday to 

communicate and interact with other 

people, both individually and in groups.

There is one main category:

1. Teamwork and Collaboration
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Interpersonal Skills - Communication

• Interpersonal or people skills are related to the way you communicate and 

interact with people, e.g. listening, questions, understanding body language

• They are also associated with emotional intelligence, or being able to 

understand and manage your own and others’ emotions.

• People with good interpersonal skills tend to: 

‒ work well in a team and other people

‒ be able to communicate effectively with others
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Transferable skills glossary 

A full set of transferable skills 

definitions can be found in our 

transferable skills guide

https://qualifications.pearson.com/content/dam/pdf/International%20GCSE/General/Transferable-Skills-Information-Pack.pdf
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Session 2: Transferable skills in action
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Delegate Exercise 7:What transferable skills 
could be taught using these examples? 

s

Students plan a practical 
investigation into the effect of 
light wavelength on rate of 
photosynthesis

Students produce an 
information leaflet or website 
to inform the public about the 
effect of fertiliser use on 
pollution.

Sixth for students produce a 
revision programme for Y11 
students about a topic.

Students design a method for 
using recycle food and non-food 
waste from school kitchens.
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Now it’s your turn – devise four lessons that could 
deliver transferable skills

?

?

?

?
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https://qualifications.pearson.com/content/dam/p
df/International%20Advanced%20Level/Biology/2
018/Teaching-and-Learning-
Materials/transferable_skills_subject_definitions
_for_biology.pdf
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General Discussion
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Please fill in your evaluation forms

We value your 
feedback!
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Thank you for 
your time

Find out more about us at: 

http://qualifications.pearson.com


