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■ About this book

This Student Guide is intended to help you develop the skills in practical biology required as part of Pearson Edexcel’s A-level Biology A (Salters-Nuffield) specification. The guide covers all the required A-level core practicals and the skills you are required to develop as you complete your practical work.

These skills are assessed in two ways:


	in the A-level examination papers


	in the A-level practical endorsement




Some of the questions in the three A-level exam papers will assess your understanding of practical skills and your ability to apply them to familiar and unfamiliar contexts. Some of the planning and implementation skills cannot be assessed in a written examination, so will be assessed by your teachers while you are carrying out practicals during your course.

During your course you will practise many mathematical skills. This guide covers the mathematical skills required for the core practicals.

This guide is divided into two sections:

Skills Guidance begins with a brief guide to some of the general skills and procedures that will be used across the core practical activities. This is followed by detailed guidance on each of the core practicals, including the biology involved, common mistakes and ideas for further work. The core practicals do not have to be carried out in the way detailed in this guide, but these are common examples that allow you to achieve the relevant Common Practical Assessment Criteria (CPAC). They also prepare you fully for possible exam paper questions on the core practicals. Required maths skills are also covered in the core practicals where appropriate, although not all the required maths skills from across the whole specification are included in this guide.

The Questions & Answers section contains examples of some of the types of question set in A-level Paper 3: General and practical applications in biology, together with answers written by two students, one of whom makes many errors. There are comments on all the answers. These comments are intended to guide you to write concise answers that show understanding of the key skills in practical work in biology.

If you try all the practical exercises and the questions in the Questions & Answers section before looking at the answers, you will begin to think for yourself and develop the necessary techniques for answering exam questions and performing well in your practical work in the lab and in the field.

Hazard and risk

All practical tasks described in this guide should be risk assessed by a qualified teacher before being performed either as a demonstration or as a class practical. Safety goggles and a laboratory coat or apron must be worn where it is appropriate to do so. The author and the publisher cannot accept responsibility for safety.



■ How the practical element is assessed

The Pearson Edexcel Biology A (Salters-Nuffield) specification requires you to experience teaching and learning opportunities that involve regular practical work.

In the A-level course you will complete a minimum of 18 core practical activities. These will contribute to the practical endorsement element of the A-level biology qualification. The practical endorsement is graded as pass or fail. In order to pass you need to show evidence of all the required skills (shown below). These will be assessed by your teacher as you complete the practicals.

The skills, knowledge and understanding you develop will also be assessed in written examinations in the context of the required practical activities and other practicals. The skills you need to develop can be split into those that can be assessed through written examinations and those that will be assessed by teachers through the practical activities.



Practical skills assessed in written examinations


Independent thinking


	Solve problems set in practical contexts.


	Apply scientific knowledge to practical contexts.





Use and application of scientific methods and practices



	Comment on experimental design and evaluate scientific methods.


	Present data in appropriate ways.


	Evaluate results and draw conclusions with reference to measurement uncertainties and errors.


	Identify variables including those that must be controlled.






Numeracy and the application of mathematical concepts in a practical context


	Plot and interpret graphs.


	Process and analyse data using appropriate mathematical skills, as exemplified in the mathematical appendix for each science.


	Consider margins of error, accuracy and precision of data.




Instruments and equipment



	Know and understand how to use a wide range of experimental and practical instruments, equipment and techniques appropriate to the knowledge and understanding included in the specification.




Skills assessed by your teacher while you carry out practicals

Independent thinking



	Apply investigative approaches and methods to practical work.




Use and application of scientific methods and practices



	Safely and correctly use a range of practical equipment and materials.


	Follow written instructions.


	Make and record observations.


	Keep appropriate records of experimental activities.


	Present information and data in a scientific way.


	Use appropriate software and tools to process data, carry out research and report findings.




Research and referencing


	Use online and offline research skills, including websites, textbooks and other printed scientific sources of information.


	Correctly cite sources of information.




Instruments and equipment



	Use a wide range of experimental and practical instruments, equipment and techniques appropriate to the knowledge and understanding included in the specification.





You also need to be able to show evidence of competence in the 12 practical techniques listed below. These differ from the more general practical skills above as they relate to specific experimental techniques.



1  Use appropriate apparatus to record a range of quantitative measurements (to include mass, time, volume, temperature, length and pH).

2  Use appropriate instrumentation to record quantitative measurements, such as a colorimeter or potometer.

3  Use laboratory glassware apparatus for a variety of experimental techniques, to include serial dilutions.

4  Use a light microscope at high power and low power, including use of a graticule.

5  Produce scientific drawings from observation, with annotations.

6  Use qualitative reagents to identify biological molecules.

7  Separate biological compounds using thin-layer/paper chromatography or electrophoresis.

8  Safely and ethically use organisms to measure:

–	plant or animal responses

–	physiological functions

9  Use microbiological aseptic techniques, including the use of agar plates and broth.

10  Safely use instruments for dissection of an animal organ, or plant organ.

11  Use sampling techniques in fieldwork.

12  Use ICT such as computer modelling or a data logger to collect data, or use software to process data.




You will be assessed by your teacher against the Common Practical Assessment Criteria (CPAC). The CPAC define the minimum standard required for the achievement of a pass.

You will need to keep an appropriate record of your practical work, including your assessed practical activities. This should be done using a practical notebook provided by your teacher. Make sure all your written work in it is clear and well set out — it will form part of your teacher’s assessment of the CPAC. You will also use it when revising for your final exams.

If you demonstrate the required standard across all the requirements of the CPAC you will receive a ‘pass’ grade. Your teacher will make a judgement of your practical competence using the CPAC and will need to include comments to justify the decision made. To achieve the pass grade you need to consistently and routinely exhibit the competencies listed in the CPAC before the completion of the A-level course. A major component of the practical endorsement is the ability to independently apply your skills to the practical work. This means that you cannot just rely on your teacher to tell you what to do.

The CPAC are listed below:



1  Follows written procedures.

2  Applies investigative approaches and methods when using instruments and equipment.

3  Safely uses a range of practical equipment and materials.

4  Makes and records observations.

5  Researches, references and reports.




To be awarded a pass you must consistently and routinely meet these criteria. (For further detail on the CPAC, see pages 29–30 of the Pearson Edexcel A-level Biology A (Salters-Nuffield) specification.)

This Guide deals with each of the core practicals in turn, focusing on the scientific background and the practical techniques involved, including tips to ensure that you meet the relevant CPAC, and conclusions and evaluations from the investigation. The table opposite lists the core practicals and shows the CPAC and practical techniques that apply to each of them. It also shows the relevant exam-style questions included in the second section of this book.


Core practicals and linked practical techniques and CPAC







	Core practical

	Practical techniques

	CPAC






	1

	(i) Investigate the effect of caffeine on heart rate in Daphnia

(ii) Discuss the potential ethical issues regarding the use of invertebrates in research

	1, 3, 4, 8

	1a, 2c, 4b




	2

	Investigate the vitamin C content of food and drink

	1, 3, 6

	2a, 2d, 5b




	3

	Investigate membrane structure, including the effect of alcohol concentration or temperature on membrane permeability

	1, 2, 3, 5, 8

	2b, 3b, 5a




	4

	Investigate the effect of enzyme and substrate concentrations on the initial rates of reactions

	1, 2, 3, 6, 12

	2a, 2d, 4b




	5

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

	3, 4, 5, 8, 10

	1a, 3a, 4a




	6

	Identify sclerenchyma fibres, phloem sieve tubes and xylem vessels and their location within stems through a light microscope

	3, 4, 5, 8, 10

	2b, 3b, 5b




	7

	Investigate plant mineral deficiencies

	1, 2, 3, 5, 6, 8

	1a, 2a, 4a




	8

	Determine the tensile strength of plant fibres

	1, 2, 3, 8

	2b, 3a, 4b




	9

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

	1, 3, 4, 5, 8, 9

	2c, 4a, 5a




	10

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

	1, 2, 4, 5, 6, 8, 11, 12

	2a, 3a, 5a




	11

	Investigate photosynthesis using isolated chloroplasts (the Hill reaction)

	1, 2, 3, 4, 5, 8

	2b, 2d, 3b




	12

	Investigate the effect of temperature on the rate of an enzyme-catalysed reaction, to include Q10

	1, 2, 3, 6, 12

	2c, 4b, 5b




	13

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

	1, 2, 3, 5, 8

	1a, 2d, 4a




	14

	Use gel electrophoresis to separate DNA fragments of different length

	1, 3, 5, 7

	2b, 3a, 5a




	15

	Investigate the
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