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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.
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Activity


An opportunity to test your skills with practical activities.
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Common pitfall


Problem areas where candidates often miss out on marks.
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The difference between…


Key concepts differentiated and explained.
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Annotated example


Exemplar answers with commentary showing how to achieve top grades.
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Worked example


Step-by-step examples to help you master the skills needed for top grades.
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Take it further


Suggestions for further reading or activities that will stretch your thinking.


[image: ]







[image: ]


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 biology students achieve an A* and 18% a grade A at A-level. How do they achieve this?


This book outlines some of the behaviours demonstrated by high-achieving students and introduces the key skills that you need to develop throughout your A-level course. Each chapter includes suggestions for activities that will complement the work you are doing in class. You should not try to work through the whole book in one go, but should ‘dip in’ as and when you need to.


Using this book


Each chapter in this book focuses on a different skill. You will not read the chapter and perfect the skill immediately, but will need to keep revisiting each skill so that you become more competent and confident throughout your A-level course.


Chapter 1 focuses on quantitative skills, including handling and interpreting data. Being able to analyse and critically evaluate data is a very useful skill to develop, not just to answer exam questions, but also to determine the quality and relevance of experimental data and to make judgements about data presented in the media.


In the high-pressure exam environment, misreading or misinterpreting exam questions can cost valuable marks. Following the advice and completing the activities on reading skills in chapter 2 will help you to identify what a question requires of you, so you can write a suitable answer. There is no specific requirement by most exam boards for further reading, but A-grade students are likely to apply to prestigious universities and for competitive courses, so further reading is important for both your UCAS personal statement and university interviews.


All A-level exams will include a mixture of question types, ranging from those requiring one-word answers to extended writing; for some exam boards this might include writing an essay. Activities in chapter 3 on writing skills will help you write clear, concise answers within the time constraints of an exam.


Chapter 4 on practical skills includes guidance and activities to help you get the most from your practical work, with advice on the practical endorsement, written papers and practical exams.


In general, an A-grade student will spend more hours per week on independent study and will use more different learning strategies than a B-grade student. Chapter 5 focuses on study and revision skills and suggests activities that will develop your higher-order thinking skills, while encouraging you to analyse, justify and evaluate rather than focusing on straightforward recall of knowledge.


Chapter 6 (exam board focus) identifies the command words used by the different exam boards to assess the higher-order thinking skills and, most importantly, outlines key advice for students based on examiners’ reports. Each exam paper includes questions that allow students to demonstrate that they have met the three assessment objectives (AO — Table 1). AO3 exam questions require the higher-order thinking skills characteristic of an A-grade student and may be used as discriminators between mark bands.




Table 1 Assessment objectives






	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 will have command words such as ‘Describe’, ‘Give’ and ‘Name’.






	AO2 — apply knowledge and understanding of scientific ideas, processes, techniques and procedures in both theoretical and practical contexts, and when handling qualitative or quantitative data

	40–45% of both AS and A-level papers

	Applying knowledge is a higher-order thinking skill, so questions may include unfamiliar examples with command words like ‘Explain’ or ‘Suggest’.






	AO3 — analyse, interpret and evaluate scientific information, ideas and evidence

	20–25% of an AS paper and 25–30% of an A-level paper

	Questions may require you to make judgements, reach conclusions or refine practical design.

You may be given a set of results and asked to explain them, or you may have to critically evaluate data to decide whether or not they support a given conclusion.


Command words used for AO3 exam questions may include ‘Evaluate’ or ‘Justify’.












Top tips for success





•  Focus on the future. Is there a reason you want to get a grade A? Maybe it is for a degree course, a specific university or a career you have in mind. Having a goal and a reason to work hard will help to motivate you when you feel like giving up.



•  It is OK to get things wrong. You will make mistakes, and you may not be an A-grade student at the start of the course, so try to turn your mistakes into positive learning experiences. What do you need to do to get it right next time?



•  Work hard. Nobody gets an A in biology A-level without working hard. There is a lot of content to learn and a range of skills to develop. Time and effort are essential for success.



•  Develop your exam technique. Exam questions should not be left until the end of the course. Start using them straight away so that you are familiar with the question format and mark schemes.



•  Include variety in your study. Move out of your comfort zone and try different activities, especially the more challenging ones. There are lots of activities in this book to get you started.



•  Make good use of your teachers! They are well educated, knowledgeable and experienced in coaching students to exam success. Act on their feedback, engage in their lessons and ask them for extra work.



•  Finally, but most importantly, enjoy the subject. You have chosen to study biology as one of your top three subjects. There may be certain aspects that you enjoy more than others, so find out what really sparks your interest. From a bacterium to a blue whale, there is a beautiful and varied world of living things for you to explore.








1 Quantitative skills
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Learning objectives




•  To develop the mathematical skills assessed at A-level and answer questions using these skills


•  To describe and explain quantitative data using your scientific knowledge


•  To analyse and interpret data, then draw conclusions


•  To critically evaluate scientific procedures, results and conclusions
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Quantitative skills require the use of numerical data in a variety of different formats. Developing these skills is essential for the successful biologist as they underpin all experimental work, including:





•  devising methods using sampling techniques and a suitable range for variables



•  recording data using suitable units and to an appropriate number of decimal places




•  displaying data in bar charts, histograms or scatter diagrams




•  analysing data using statistical tests




•  evaluating scientific procedures, results and conclusions





Core study skills


Knowledge and understanding


The assessment of quantitative skills in biology A-level will include at least 10% Level-2 or above mathematical skills. Core mathematical skills include simple substitutions, with little choice of data or formulae, whereas Level-2 mathematical skills require:





•  application and understanding, with a choice of data or formulae



•  problem-solving skills



•  A-level mathematical content, for example exponential and logarithmic functions





The most challenging calculation questions will have multiple steps and require the understanding of several mathematical skills. The following worked examples suggest methods of approaching some of the questions aimed at the A grade student.
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Worked example 1.1


This example includes understanding of units and percentages as well as numerical computation.


A fish can extract 90% of the oxygen from water as the water flows over its gills.


The oxygen concentration of water at 20°C is 9 mg dm−3.


A 0.3 kg fish has an oxygen consumption at rest of 300 mg kg−1 hour −1.


Calculate the volume of water in dm3 that needs to pass over the gills of the fish every hour to supply the oxygen required.


(2)


Step 1: Find the oxygen consumption of the fish in the question.


The oxygen consumption at rest is 300 mg kg−1 hour −1, but the fish in the question is only 0.3 kg.


The oxygen consumption of the fish is 300 × 0.3 = 90 mg hour −1.


Step 2: Find the mass of oxygen that the fish can extract from 1 dm3 of water.


Water has an oxygen concentration of 9 mg dm−3, but the fish can only extract 90% of the oxygen:


90% of 9 mg dm−3 = 0.9 × 9 = 8.1 mg dm−3


Step 3: Calculate the volume of water that needs to pass over the gills every hour.


Divide the hourly oxygen consumption of the fish by the mass of oxygen in the water:
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The volume of water that needs to pass over the gills every hour is 11.1 dm3.
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Exam tip


As well as past papers and mark schemes, you can also read the ‘Examiners’ report’ for each exam. This includes a general comment about students’ overall performance on the paper as well as specific comments about each question. The report provides a useful insight into common misconceptions or errors that have led to marks being lost.
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Exam tip


When faced with a challenging question, just break it down into simple steps and show your working clearly. You may get credit for intermediate steps, even if the final answer is incorrect.


[image: ]







[image: ]


Worked example 1.2


Some exam questions require you to manipulate data and use the data to support conclusions.


Scientists investigated the arrangement of phospholipid molecules in the cell surface membrane of red blood cells.


The scientists found that:





•  the number of red blood cells in 1 mm3 of blood = 4.37 × 106




•  the mean surface area of the red blood cells = 152 µm2




•  the surface area of the phospholipids extracted from 1 mm3 of blood = 13.1 cm2






The scientists concluded that the phospholipid molecules are arranged in a double layer.


How do the data support this conclusion?


(3)


This is another challenging question due to the number of steps involved.


You need to be confident with the use of numbers in standard form, and also with conversion between units. Check that you can convert between µm2 and m2.


One way of answering this question might be:


Step 1: Calculate the total surface area of the red blood cells in 1 mm3 of blood.


total surface area = (4.37 × 106) × 152 µm2 = 664 240 000 or 6.6424 × 108 µm2


Step 2: Convert the total surface area from µm2 to cm2 (to compare surface area of red blood cells with surface area of phospholipids).


1 µm = 1 × 10−4 cm


1 µm2 = 1 × 10−8 cm2


total surface area of red blood cells = 6.6424 × 108 µm2 = 6.6424 cm2


Step 3: Compare the total surface area of the red blood cells with the surface area of the phospholipids.


total surface area of red blood cells = 6.6424 cm2


Doubling the surface area of the red blood cells gives 13.28 cm2, which is similar to the value of 13.1 cm2 for the surface area of the phospholipids.


The data do support the conclusion because the evidence suggests that phospholipid molecules are arranged in a double layer.
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Worked example 1.3


You may be provided with data about unfamiliar organisms and asked to apply your mathematical skills to these data.


Llamas are mammals that live at high altitudes. Llama haemoglobin differs from human haemoglobin. Figure 1.1 shows the percentage saturations of llama and human haemoglobin at different partial pressures of oxygen.
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(a)  Draw a tangent on each curve to find the rate of change in oxygen saturation for both llama and human haemoglobin at 45 mmHg.


(2)


(b)  Find the ratio of rate of change for human haemoglobin : llama haemoglobin.


(1)





ratio = _____ : 1


This is another question with multiple steps. Remember to:





•  draw the tangents so that they just touch the lines at 45 mmHg, making sure that you use a sharp pencil



•  express the ratio in the order specified by the question, with the rate for human haemoglobin given first





Step 1: Find the rate of change in oxygen saturation for llama haemoglobin at 45 mmHg.





•  Draw a tangent on the curve for llama haemoglobin that just touches the curve at 45 mmHg.



•  Draw a triangle with the tangent as the hypotenuse.



•  Read off the values for the height of the triangle from the y-axis to find the change in y.



•  Read off the values for the width of the triangle from the x-axis to find the change in x.



•  Calculate the rate of change by diving change in y by change in x:





rate of change = 0.5% mmHg−1


Step 2: Find the rate of change in oxygen saturation for human haemoglobin at 45 mmHg


Repeat step 1 using the curve for human haemoglobin:


rate of change = 1.2% mmHg−1


Step 3: Find the ratio of change.


Divide the rate for human haemoglobin by the rate for llama haemoglobin:


ratio = 2.4 : 1
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Activity


Go to the website for your exam board and access the past papers section. Select the most recent exam paper for your specification and look through it. Find the question parts that involve calculations and answer them. Self-assess your answers using the mark scheme. If you are unsure how to get the answer in the mark scheme, check with your teacher. Repeat this with other past papers, keeping a record of the papers you have looked through.


You could print off the pages of the exam paper with the calculations and keep them in a folder. Or, if you do not have access to a printer, you could answer the questions in an exercise book or on file paper.
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Higher-order study skills


Application of knowledge


Application of knowledge questions will account for a large percentage of the overall marks on each exam paper (40–45%), so this is an important skill to develop. This type of question may require you to look at quantitative information and explain it using your scientific knowledge and understanding.


Quantitative information could be presented in a number of different ways, including:





•  tables



•  line graphs



•  bar charts



•  scatter diagrams





There are some golden rules for answering this type of question:





1  Identify the main topic of the question — for example, enzymes or respiration.



2  Look for patterns or trends in the data.



3  Think of reasons why these patterns or trends have occurred.
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Exam tip


Carefully read the information you are given in a question and think about why you have been given it. Do not be put off by unfamiliar information — for example, the names of specific inhibitors. Questions often provide background information that can be useful when writing your answer.
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Worked example 1.4


An exam question assessing higher-order skills may contain a lot of unfamiliar introductory information in the stem of the question, or data for you to interpret.


Yeast are eukaryotic, single-celled microorganisms. They can respire both aerobically and anaerobically. Anaerobic respiration in yeast produces carbon dioxide and ethanol. Ethanol is toxic to yeast at high concentrations.


A student investigated respiration in yeast. The student:





•  added yeast to a liquid growth medium containing glucose




•  cultured the yeast in a sealed conical flask for 24 hours




•  measured oxygen uptake and ethanol production every hour






The student’s results are shown in Figure 1.2.
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Describe and explain the student’s results.


(4)


The main topic of this question is respiration, so even if you are unfamiliar with yeast, you can still apply your knowledge and understanding of the topic.


Describing the results requires you to state any overall patterns or trends, and to use relevant data from the graph. This graph has two y-axis scales: the y-axis on the left is for the oxygen uptake and the y-axis on the right is for ethanol production.


Step 1: Describe the oxygen uptake over time.


Oxygen uptake rises steadily between 0 and 17 hours, reaching a maximum of 20 arbitrary units. After 17 hours, the oxygen uptake decreases rapidly.


Step 2: Describe the ethanol production over time.


Ethanol production begins at 16 hours and rises steadily between 16 and 23 hours, reaching a maximum of 22 arbitrary units at 23 hours. After 23 hours, ethanol production decreases.


Explaining the results requires you to apply your scientific knowledge to this unfamiliar example and give reasons why the changes in oxygen uptake and ethanol production might have occurred.


Step 3: Explain the shape of the oxygen uptake curve.


Structure your answer logically and firstly explain why oxygen uptake increases, then why it decreases.


Uptake increases because oxygen is required for aerobic respiration. The yeast cells will divide during the investigation, so more yeast cells will be present and this will increase the demand for oxygen.


The yeast is cultured in a sealed conical flask. Without the addition of oxygen to the culture, there will be less oxygen available and the oxygen uptake will decrease.


Step 4: Explain the shape of the ethanol production curve.


Ethanol production does not begin until 16 hours. You are told that anaerobic respiration in yeast produces ethanol, so the yeast is only respiring aerobically between 0 and 16 hours, and then begins to respire anaerobically at 16 hours.
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