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Introduction


About this guide


The aim of this guide is to help you prepare for the AS Unit 2 examination for CCEA biology. It also offers support to students studying A2 biology, since topics at A2 rely on an understanding of AS material.


This guide has three sections:




•  Introduction — this provides guidance on the CCEA specification and offers suggestions on improving your study/revision skills and examination technique.


•  Content Guidance — this summarises the specification content of AS Unit 2.


•  Questions and Answers — this provides two exemplar papers for you to try. There are answers written by two candidates and examiner’s comments on the candidates’ performances and how they might have been improved.





Try to adopt the suggestions given in this introduction about how to study. This will affect your performance throughout the course — it takes time to learn how to study at this level.


The Content Guidance should be used as a study aid as you meet each topic, for end-of-topic tests, and during your final revision. There are seven topics and at the end of each topic there is a list of the practical work with which you are expected to be familiar.


The Questions and Answers section will be particularly useful during your final revision. It presents a range of question styles that you will encounter in the AS Unit 2 exam, and the candidates’ answers and examiner’s comments will help with your examination technique.


The specification


You should have your own copy of the CCEA biology specification. This is available from www.ccea.org.uk.


AS biology


The AS course is made up of three units. Units 1 and 2 are assessed by examination papers. Unit 3 is assessed internally and has a lower weighting.








	AS Unit

	Title

	Weighting

	Availability






	1

	Molecules and Cells

	40% of AS

	January and summer






	2

	Organisms and Biodiversity

	40% of AS

	January and summer






	3

	Assessment of Practical Skills

	20% of AS

	Summer










This guide covers AS Unit 2; the first book in the series covers AS Unit 1. AS Unit 3, is based on the practical work (i.e. coursework) that you will do in biology classes


Assessment objectives


AS biology is not just about remembering facts. Examiners need to assess your skills — your ability to do things and work things out.


Examinations in AS biology test three different assessment objectives (AOs). AO1 is about remembering the biological facts and concepts covered by the unit. AO2 is about being able to use the facts and concepts in new situations. AO3 is called How Biology Works. It emphasises that biology, as a science, develops through testing hypotheses. It involves an understanding of practical procedures and the analysis of results to determine whether a hypothesis has been supported or disproved.


The following table gives a breakdown of the approximate number of marks awarded to each AO in the examination.








	Assessment objective

	Description

	Marks






	AO1

	Knowledge and understanding of biology and of How Biology Works

	32 (42.5%)






	AO2

	Application of knowledge and understanding of biology and of How Biology Works

	32 (42.5%)






	AO3

	How Biology Works

	11 (15%)










The AS Unit 2 paper


The AS Unit 2 examination lasts 1 hour 30 minutes and is worth 75 marks. The paper consists of about nine questions; the mark allocation per question is from 3 to 15 marks. There are two sections. In Section A all the questions are structured; in Section B there is a single question, which may be presented in several parts, and which should be answered in continuous prose.


Questions towards the start of the paper and the initial parts of questions tend to assess straightforward ‘knowledge and understanding’ (AO1). There will also be questions that present information in new contexts and may test your skills in analysing and evaluating data (AO2).


AO3 may be assessed by questions that ask you to describe experimental procedures. You may also be asked to demonstrate graphical or drawing skills, since these are important aspects of biology. Graphs are used to illustrate quantities; drawings illustrate the qualities of a feature. There are other skills that you may be asked to demonstrate — for example, organisation of raw data into a table.


You are expected to use good English and accurate scientific terminology in all your answers. Preparing a glossary of terms used in each topic should aid this. Quality of written communication is assessed throughout the paper and is specifically awarded a maximum of 2 marks in Section B.


Study and revision skills


Students who achieve good grades have good study strategies. This section of the Introduction provides advice and guidance on how these might be achieved.


Revision is an ongoing process


Revision should not be just something that you do before an exam. It should be continual throughout the course. Work consistently and complete each task as the teacher sets it. Use study periods in school to develop your understanding, not for homework. Study thoroughly for tests. Try to find time at the weekend to go over that week’s work. If you keep going over topics then you won’t panic with the intensive revision required at exam time.


Active learning is best


Just reading through your notes or a chapter of a textbook is not a particularly effective way to revise. You simply learn material to later forget it. In order to develop a deeper understanding, you have to use more than just the ‘reading’ centre of the brain — you should make your brain do something with the material. It is for this reason that you must write your own notes. You should also try to do things in different ways, for example:




•  a series of bullet points


•  a flow diagram


•  an annotated diagram


•  a spider diagram


•  a prose account





Particular methods are appropriate to the topic. A spider diagram on the heart would include reference to its structure, the wave of excitation, the different phases of the cardiac cycle, pressure changes and the operation of the valves. Annotated graphs would be a good way to revise the pressure changes during a cardiac cycle. Compiling a glossary of terms to do with heart action will improve your understanding of how each term is defined. An essay on the cardiac cycle will test your understanding of the entire topic and give you practice for the Section B question.


Developing your understanding


You should learn to develop your understanding so that you can apply it. Use different texts and the internet. These will present the information in different ways, so that your brain can perceive it from different perspectives. It is only when you understand a topic fully that you will be able to deal with questions that set the topic in a new context. If you have problems with a difficult concept, ask your teacher to explain it in a different way. Teachers are happy to help, as long as you have worked at the topic yourself. Working with another student may also help. Remember too that AS biology is a step up from GCSE. There will be difficult concepts and so you must persevere.


Organise your notes


You will have accumulated a large quantity of notes from your teacher and, more importantly, those that you have made yourself. You should organise your notes under headings and sub-headings and construct a summary of the key points. The Content Guidance section will help you do this. It is essential that you keep this information in an organised manner. Gather all your notes, divide them into sections on each topic and keep them in a file for each unit. This will make it easier both when you make additional notes and during your final revision.


Planning your revision


While revision is an ongoing process, you will have to undertake intensive revision in the weeks before the exam. Make out a revision schedule taking into account all the topics you have to cover and the time available. This can seem alarming, but if you break down the total amount into smaller portions then it will become achievable. Make sure that each part of the unit gets its fair share of your attention and allocate more time to difficult areas. Try to leave time in your schedule to practise past questions.


Keeping your concentration


Some students ‘get lost’ in their work and can concentrate for hours. Some find it difficult to concentrate for longer than an hour. You should do whatever is appropriate for you, but try to revise in a quiet place with no distractions. You should take breaks, which could be organised as rewards — for example, a favourite television programme.


Vary your revision and keep it active


In the final revision it is easy to revert to just reading through your notes. Try to keep it active by summarising what you have. This keeps your brain processing the information. Try to vary what you do. You should test your understanding by practising past questions, such as in the exemplar papers in the Questions and Answers section of this guide. You should practise skills such as calculations and also write essays on the various topics in the unit. Scanning can be an effective revision technique: read the first sentence of each paragraph (the rest of the paragraph generally only provides elaboration); read sentences with key words (often in bold); and, in particular, study diagrams, since these often summarise important information. You might also find the website at http://highered.mcgraw-hill.com/sites/dl/free/0072437316/120060/ravenanimation.html useful for animations of many key processes.


The examination


Before the day of the examination it is important that you are well prepared. You should have all the implements that you will need: two black pens and two pencils; your calculator plus spare batteries; a ruler and an eraser. Try to get a good night’s sleep. When you enter the exam hall, tell yourself that you really understand this unit — be positive. You will always know more than you think you do. A few nerves are good and will help you stay more alert during the exam.


Time


You have 90 minutes to answer questions worth a total of 75 marks. That gives you over 1 minute per mark, so there is some preparation time and you should have time at the end to go over your answers. At the start of the exam it can be beneficial to spend some time looking through the paper and scanning the questions, especially the question in Section B. This will allow you to think of relevant points while answering other questions. If you get stuck, make a note of the question number and move on — you can come back later. You are advised to spend 20 minutes on Section B. Try to keep to this, but leave time for writing a plan of the information you want to include. At the end of the exam go over the paper, including those parts about which you were unsure, correcting any mistakes or filling in gaps. It is also beneficial to double-check calculations to make sure that you haven’t made any silly mistakes.


Read the questions carefully


This sounds obvious, but you can lose many marks by not doing so. There are two aspects:




•  You must understand the command terms used in the question, i.e. the word at the start of the question. Appendix 1 of the specification and a guide in the biology microsite on www.ccea.org.uk explain these terms. The two terms that are most commonly misinterpreted are ‘describe’ and ‘explain’. Describe requires you to provide an accurate account of the main points. You do not need to offer an explanation. You may be asked to describe something on the paper, such as a graph. You may be asked to describe a situation or a process — for example by writing out the sequence of events in the loss of water by transpiration. When describing what is shown in a graph or a table, marks can often be gained by making appropriate reference to the data — for example the point at which a particular change takes place. Explain requires you to provide reasons for why or how something is happening. A description is not required. ‘Explain how…’ means that you should show the way something happens. ‘Explain why…’ is asking you to give reasons for something, such as an event or outcome.


•  The stem of a question may provide information needed to answer the question. Don’t ignore this information. You might wish to highlight or underline these parts of the question stem. Think about how this information can help you to construct or focus on a relevant answer.





Depth and length of answer


The examiners give you guidance about how much you need to write:




•  The number of marks. In general, the number of marks indicates the number of points that you should provide — for a question worth 4 marks you need to give more points than for one worth 2 marks. For questions testing straightforward recall, you may need to provide more points than there are marks — for example, three points for 2 marks. However, this should be obvious from the number of spaces. The number of marks is the most important guideline with respect to the depth of answer required.


•  The number of lines. In general, there will be two lines for each marking point. However, examiners expect you to keep your answer relevant and precise, so occasionally there may be only one line. In Section B, the number of lines allocated is generous — a good answer will not necessarily use them all.


•  The recommended time. You are advised to spend 20 minutes on Section B. Try to keep to this. It is possible to write a longer ‘essay’ but you would be providing more points than there are marks available.





Quality of written communication (QWC)


The ability to organise thoughts, express ideas clearly and to make use of the appropriate terminology is an important aspect of biology. In Section A questions, credit may be restricted if communication is unclear. Where QWC is assessed in Section A, the mark schemes for questions will contain specific statements. These statements will relate to the clear expression of concepts (e.g. ‘transpiration creates a more negative pressure in the leaf resulting in a water potential gradient along which water moves’, rather than ‘transpiration sucks water up’), correct biological terminology (e.g. use of the term ‘partial pressure’ with respect to oxygen levels, rather than ‘concentration’) and correct spelling where there are close alternatives (e.g. gene and genus). Note that mistakes in spelling are not generally penalised as long as the examiner knows what you are trying to say. With respect to clarity in answers, a common problem is to use the word ‘it’ in such a way that the examiner can’t be certain what ‘it’ refers to — so try to avoid using ‘it’ in answers. In Section B there is a maximum of 2 marks available for QWC. The examiners want to see well-linked sentences that present relationships and do not just list features.
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This section summarises what you need to know and understand for the AS Unit 2 examination paper. It is divided into seven topics:




•  Principles of exchange and transport — an overview of the factors that influence the absorption and exchange of metabolites, and their movement within an organism


•  Gas exchange in flowering plants and mammals — the exchange of oxygen and carbon dioxide during respiration and photosynthesis in flowering plants, and in the lungs of mammals


•  Transport and transpiration in flowering plants — xylem and phloem as vascular tissues, transpiration and the movement of water, and the translocation of organic substances


•  Blood transport system in mammals — the structure and function of the heart, blood vessels, blood, haemoglobin and the carriage of oxygen, and cardiovascular disease


•  Diversity of life — the classification of organisms and biodiversity



•  Adaptation of organisms — the adaptations of organisms to their environment and influences on their distribution, and the role of natural selection in maintaining their adaptability


•  Human impact on biodiversity — how local biodiversity has been adversely affected and strategies used to improve the situation





At various points within the section there are examiner’s tips. These offer guidance on how to avoid difficulties that often occur in examinations.


At the end of most topics there is a list of practical work with which you should be familiar.





Principles of exchange and transport



Living cells require certain substances to maintain their metabolic processes. These substances include:




•  oxygen for aerobic respiration


•  glucose and fatty acids as substrates for respiratory metabolism


•  fatty acids for the synthesis of phospholipids required for the production of membranes


•  amino acids for the synthesis of proteins (e.g. enzymes)


•  ions to maintain water potential, as enzyme cofactors and for other aspects of metabolism (e.g. in plant cells, nitrate ions to provide nitrogen for amino acid synthesis and phosphate for the synthesis of phospholipids)


•  water as a solvent





These substances are either synthesised within the cell (in which case other substances are usually required), or released from storage molecules within the organism (and perhaps transported through the organism), or obtained from the environment.


All living cells need to remove the toxic by-products of their metabolic processes. These include:




•  carbon dioxide from aerobic respiration (in animal cells and micro-organisms, and from plant cells not actively carrying out photosynthesis)


•  oxygen from photosynthesis (in green plant cells)


•  urea and ammonia from excess amino acids (in animals, since plants generally only synthesise the amino acids they require)





To summarise, animal tissues need to obtain:




•  oxygen from the air (or from water if they are aquatic)


•  glucose, fatty acids and amino acids from food


•  water





Carbon dioxide and nitrogenous waste have to be removed from animal tissues.


The tissues of flowering plants need:




•  oxygen from the air, especially at night


•  carbon dioxide from the air during the day


•  inorganic ions (which, together with sugars from photosynthesis, produce amino acids etc.) from the soil solution


•  water from the soil solution
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