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Getting the most from this book

Aiming for an A is designed to help you master the skills you need to achieve the highest grades.

The following features will help you get the most from this book.
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Learning objectives


•  A summary of the skills that will be covered in the chapter.
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Exam tip

Practical advice about how to apply your skills to the exam.

[image: ]




[image: ]

Activity

An opportunity to test your skills with relevant activities.
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Key concepts differentiated and explained.
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Take it further
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You should know


•  A summary of key points to take away from the chapter.
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About this book

The A-grade student

Only about 9% of physics students achieve an A* grade and 20% a grade A at A-level. To obtain the top grades you must not only respond successfully to questions that assess recall of knowledge and its application in a particular context, but also in the forming of judgements in general contexts. These are higher-order skills for which, according to examiners, students tend to be poorly prepared. This book is a course companion designed to support you from the start to the end of your physics course and develop those higher-order thinking skills that are not covered in standard revision guides and textbooks.

Using this book

This book will develop your ability to apply your mathematical and practical skills to unfamiliar contexts, and to draw together different areas of understanding within a single answer. You will develop the skills and confidence to ‘know what to do when you don’t know what to do’. Ultimately the aim of this book is to enable you to think for yourself, so that you can successfully overcome unexpected and unfamiliar challenges that you will meet in the A-level course and beyond.

The book begins by developing quantitative skills (Chapter 1), with emphasis on evaluating complex expressions, answering multiple-stage calculations, and making judgements and drawing conclusions using quantitative analysis.

Chapter 2 focuses on the reading skills needed to develop your subject knowledge, how to engage with material by critical evaluation and how to transfer these skills to examination questions.

Chapter 3 develops your writing skills to ensure that you can write clear, concise responses which contain judgements and connections between different areas of the specification. There is a special focus on 6-mark extended-response questions, which assess both the quality of your application of physics and your ability to communicate your reasoning.

Chapter 4 covers practical skills. You will learn how to apply fundamental principles of practical physics, including appropriate apparatus and techniques to plan effective investigations. Analysis of data and evaluation of results and procedures are covered, along with the skills of drawing conclusions and suggesting appropriate improvements to experimental designs.

Study skills (Chapter 5) uses ideas from neuroscience to explain the most effective ways to learn and recall physics content for the long term. As well as helping you understand the material better, it also explores methods to help you see synoptic links between different areas of the specification.

Chapter 6 compares the different content and methods of assessment of each exam board. It also gives a brief overview of how each exam board assesses higher-order skills and finishes with some top tips for examination success.
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The difference between…



	Assessment objective
	Weighting
	Typical exam question



	AO1: Demonstrate knowledge and understanding of scientific ideas, processes, techniques and procedures.
	35–40% of an AS paper and
30–35% of an A-level paper
	Exam questions of this type test core thinking skills and recall of knowledge.
They have command words such as: ‘state’, ‘describe’, ‘give’ and ‘name’.




	AO2: Apply knowledge and understanding of scientific ideas, processes, techniques and procedures:

•  in a theoretical context

•  in a practical context

•  when handling qualitative data

•  when handling quantitative data



	40–45% of both AS and A-level
	Applying knowledge is a higher-order thinking skill, so questions may feature unfamiliar examples.
They have command words such as: ‘explain’, ‘calculate’, ‘derive’ and ‘show’.




	AO3: Analyse, interpret and evaluate scientific information, ideas and evidence, including in relation to:

•  making judgements and reaching conclusions

•  developing and refining practical design and procedures



	25–30% of an AS paper and 25–30% of an A-level paper
	Questions may require you to make judgements, reach conclusions and develop and refine practical procedures.
They have command words such as: ‘assess’, ‘analyse’, ‘decide’, ‘evaluate’, ‘criticise’, ‘comment on’ and ‘discuss’.
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How to tackle unfamiliar questions: use MAPS to navigate the question

Often students find it difficult to know how to start a physics question. This is because they don’t understand what they are being asked to do. This book is full of practical strategies that you can apply to help you think about and solve problems in unfamiliar contexts.

The following mnemonic is a very useful way to analyse questions to the identify the key information that will enable you to write a top-quality answer:

Use MAPS to navigate the question:



	M
	Marks
	How many marks are allocated?
This gives you information about how much detail is required or whether a calculation will involve multiple stages or the use of appropriate significant figures etc.




	A
	Action
	What action does the command word tell you to take?
‘Describe’ requires a very different response from ‘explain’ which is very different from ‘discuss’.

The action tells you what type of response is required.




	P
	Physics principles
	What are the underlying physics principles in the question? What particular equations or ideas are involved?



	S
	Situation
	What is the context of the question?
How does the physics concept apply in this specific situation?





Combining this strategy with effective reading skills, as discussed in Chapter 2, will enable you to quickly and efficiently identify what type of response is expected. The information in Chapter 3 will help you be able to compose a clear, coherent response which is appropriate to the question.

The key to developing your ability to apply your knowledge to the deep structure of the question is to practise critically evaluating every question you tackle. When revising don’t just analyse the question you have been asked, but also think about how the question could have been asked differently using the information presented, or think about how the question could be extended, either to assess a different concept or to increase the level of difficulty of the question — what other information would you need to be given? Practising this skill will give you invaluable experience in applying and evaluating questions and will improve your understanding of physics, enabling you to see the whole and not just the parts.
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