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A Level Biology Transition Pack 
To help prepare you for the start of the course in September you should work through this A-Level Biology 
induction task. You may want to refer back to your notes or revision guides from GCSE. It is designed to 
consolidate a range of information and skills to allow you to make the best start to the A-Level course.   
 
You should arrive at your first lesson in September with this booklet completed.   
 
To help you progress to being an independent A-level student you will need to be organized from the start 
- we will help you with this.  
 
You will need to have the following with you at your first biology lesson:  

• A4 lever arch file • Pens (black for writing, other colours for 
marking/corrections) 

• File dividers • Pencil 

• A block of lined file paper • Ruler, protractor, set square 

• Completed induction task • Scientific calculator 
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About the course 

Subject outline  

Biology helps us to understand and explain the natural world around us; from a single cell to whole ecosystems. In 

this course you will expand upon a range of familiar topics: including molecules, cells, body systems, ecology, 

genetics and biotechnology. At the end of two years you will be assessed by written examination. Each exam is two 

hours long and the papers are as follows: paper 1 (all year 1 work), paper 2 (all year 2 work), paper 3 (everything!)  

 

Careers & Higher Education  

If you are considering medicine, veterinary science or dentistry, biology should be on your list of A levels. However, 

Biology leads to MUCH more! A Biology degree is highly sought-after and sets you up for a wide range of possible 

career options. These include ecologist, biologist, geneticist, biochemist, microbiologist, pharmacist, scientific writer, 

epidemiologist, bioinformatician, biomedical engineer – and many more. A really useful site is prospects. Try this 

page and this page for more exciting careers.  

Links to key information  

For more information about the course see the Course Information Guide.  

The Royal Society of biology  

The Biochemical Society  

AQA A-Level Biology Syllabus: AS and A-level Biology Specification Specifications for first teaching in 2015 

(aqa.org.uk) 

 

 

 

https://www.prospects.ac.uk/job-profiles/browse-sector/healthcare
https://www.prospects.ac.uk/job-profiles/browse-sector/science-and-pharmaceuticals
https://sixthform.kts.school/Biology/
https://www.rsb.org.uk/careers-and-cpd/careers/career-resources/resources-for-students
https://www.biochemistry.org/
https://filestore.aqa.org.uk/resources/biology/specifications/AQA-7401-7402-SP-2015.PDF
https://filestore.aqa.org.uk/resources/biology/specifications/AQA-7401-7402-SP-2015.PDF
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Teaching Structure: 

Congratulations on choosing the most interesting and challenging A-level course to study! You will have 10 hours of 

Biology a fortnight, 9 x taught and 1 x 10th hour. These hours will be split across 2 teachers. You will be expected to 

spend at least the same amount of time outside of lessons, completing home based learning, pre-reading, 

independent study, making notes to consolidate learning and reading around the subject.  

In year 12 you will study  

• Biological Molecules  

• Cells 

• How organisms exchange substances with their environment  

• Genetic information and variation 

In year 13 you will study  

• Energy transfers in and between organisms  

• Organisms respond to changes in the internal and external environments  

• Genetics, populations, evolution and ecosystems  

• The control of gene expression  

These topics will be taught through a variety of theoretical and practical lessons, and your progress will be assessed 

at regular intervals, providing you with feedback on your current level of attainment and how to improve your grade. 

 

How to organise your folder: 

At the start of year 12 you will need an A4 lever arch folder ready with paper dividers labelled as following: 

1. Cell Ultrastructure 
2. Cell Transport 
3. Cell Cycle 
4. Immunity 
5. Biological molecules 
6. Enzymes 
7. Nucleic acids 
8. Gas exchange 
9. Mass transport in animals 
10. Mass transport in plants 
11. DNA, gene and chromosomes 
12. Genetic Diversity 
13. Tests 

 
Include a printed copy of the course content for Year 1 from the specification on the AQA website at the front of 

your folder. 

All class work, homework and independent study will be expected to be filed into this folder on a regular basis. 

Folder checks will happen regularly to ensure you are keeping your work organised, but also that you are keeping up 

to date with work expectations. 
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Summer Transition Work 

Task 1: Scientific and Investigative Skills Glossary 

As part of your A-level biology course your practical skills will be assessed by written exams, but you are also working 

towards achieving a ‘practical skills endorsement’. The practical experiments carried out in lessons and their write-

ups will be used as evidence towards the endorsement and this will appear as a separately reported result on your 

exam certificate. To help prepare you for this complete the activity below: 

Task - Produce a glossary for the following key words:  

accuracy, precision, anomaly, calibration, control group, control variable, dependent variable, independent variable, 

fair test, correlation, hypothesis, null hypothesis, probability, raw data, reliability, repeatability, reproducibility, 

random error, systematic error, true value, validity, zero error. 

Task 2: Maths Skills  

10% of the marks in your Biology exams will require the use of mathematical skills. The tables below indicate where 
these mathematical skills could be assessed. Those shown in bold will only be tested in the full A Level course. 
 
Task - Read through the information and guidance provided and then complete the maths activities and questions: 
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The following tasks will help you practice these various skills for the start of the course. 

Indices: 

Indices are a shorthand for multiplying a term by itself any number of times.  They are also called powers or 

exponents. You may look at this when comparing volumes of liquid, rates of reaction, or converting units. e.g. This 

allows us to express     2 × 2 × 2 × 2 =  24 

1. Addition: for any term a:   𝒂𝒎 × 𝒂𝒏 = 𝒂𝒎+𝒏 

(3 × 3 × 3) × (3 × 3 × 3 × 3) = 33 × 34 

37 = 33 × 34 
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33+4 = 33 × 34 

2. Subtraction: for any term a :  
𝒂𝒎

𝒂𝒏
= 𝒂𝒎−𝒏 

2 × 2 × 2 × 2 × 2

2 × 2
= 25 ÷ 22 

2 × 2 × 2 × 2 × 2

2 × 2
= 23 

25 ÷ 22 = 25−2 = 23 

3. Multiplication: for any term a:  (𝒂𝒎)𝒏 = 𝒂𝒎×𝒏 

(𝑦 × 𝑦) × (𝑦 × 𝑦) × (𝑦 × 𝑦) × (𝑦 × 𝑦) × (𝑦 × 𝑦) 

= 𝑦2 × 𝑦2 × 𝑦2 × 𝑦2 × 𝑦2 

= (𝑦2)5  

However, from the original line, we can see this is equal to 𝑦10 so (𝑦2)5 = 𝑦10 

4. Division: for any term a:  𝒂
𝟏

𝒏 =  √𝒂
𝒏

 

From the first rule, we know that 𝑎
1

2 × 𝑎
1

2 = 𝑎1.  We also know that √𝑎 × √𝑎 = 𝑎 

Therefore, 𝑎
1

2 =  √𝑎.  There is a similar argument to show that 𝑎
1

3 =  √𝑎
3

. 

Axioms: There are three more rules of indices which are important to remember and come directly from the 
definition of indices. 

𝒂𝟏 = 𝒂    Example: 21 = 2 

𝒂𝟎 = 𝟏   Example: 80 = 1 

𝒂−𝒏 =
𝟏

𝒂𝒏
  Example: 2−3 =

1

23
=

1

8
 

It is important to note that a common misconception is that there is a law for 𝑎𝑚 + 𝑎𝑛.  In general, there is no way 
to simplify this expression. 

 

Example Qs on indices: 
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Standard Form:  

We use standard form to easily manage very large or very small numbers. 

For example, the number 0.00000000000087 may be written as 8.7 × 10-13  

In this form, 8.7 × 10-13 is the product of two numbers: 8.7 is the digit 

number, and 10-13 is the exponential number. 

A number is in standard form when it is written as a × 10n, where 1 ≤ a < 

10 

In standard form, the power of 10 shows the number of places the 

decimal point must be shifted to give the number in decimal form.  A 

positive power will shift to the right, and a negative power will shift to the 

left. 

In standard form, the digit number also contains the number of significant 

figures in the number.  The exponential 

number positions the decimal point. 

To convert to standard form, shift the 

decimal until there is one non-zero digit left 

of the decimal point, and count the number 

of places the decimal point has “moved” 

(this will be negative if your initial number 

was less than one).  This number is the power of 10.  

 

 

Decimal Standard Form 

134 000 1.34 × 105 

0.0034 3.4 × 10–3 

82 000 000 8.2 × 107 

270 2.7 × 102 

0.000 000 000 

026 

2.6 × 10–11 

To type a number in standard form on 

your calculator,  

- Input the digit number followed by the 

multiplication sign.  

- Locate the “10x” symbol, and use this 

to insert the exponent.  

- Check your equation for any needed 

brackets. 

To check, multiply 6.1 × 104 and 2 × 103.  

The answer should be 1.22 × 108 
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Example Q 1: 0.0125 moles of a particular substance were dissolved in 2.5 dm3 of water.  What is the concentration 

of this substance?  Give your answer in standard form. 

 

 

Example Q 2: A cross section of an artery contains 9.2 × 10-9 m3 of blood.  If this blood weighs  7.1 × 10-3 g, calculate 

the density of the blood. Leave your answer in standard form. 

 

 

 

 

Rounding and Significant Figures 

There are some simple rules to use when working out significant figures. 

Rule 1: All non-zero digits are significant.  

For example, 78 has 2 significant figures, 9.543 has four significant figures and 340 has two significant figures. 

Rule 2: Intermediate zeros are significant. 

For example, 706 has 3 significant figures, and 5.90076 has six significant figures. 

Rule 3: Any leading zeroes are not significant.  

For example, 0.00567 has 3 significant figures (5, 6 and 7; ignore the leading zeroes). 

Rule 4:  Zeroes at the ends of numbers containing decimal places are significant. 

For example, 45.60 has 4 significant figures and 330.00 has 5 significant figures. 
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Significant Figures and Rounding: 

In rounding, when the next number is 5 or more round up, while if it is 4 or less don’t round up.  

Measurement 
expressed by 
rounding to decimal 
places 

Number of decimal 
places 

Measurements 
expressed by 
rounding to 
significant figures 

Number of 
significant figures 

Measured to the 
nearest 

23.33600 5 23.336 5 100 thousandth 

23.3360 4 23.34 4 Ten thousandth 

23.336 3 23.3 3 Thousandth 

23.34 2 23 2 Hundredth 

23.3 1 20 1 Tenth 

23 0 - - Whole number 

 

If you aren’t sure how to round your answer, you can work out the number of significant figures that you should 

round to by looking at the measurements you’re using in the calculation.  Just count the number of significant 

figures for each measurement and use the lowest number of significant figures for your answer.  

E.g.   1.2  ÷ 1.85 = 0.648648648  1.2 has 2 sf, 1.85 has 3 sf. So round your answer to 2 sf = 0.65 

 

Significant figures and standard form: 

In standard form only the significant figures are written as digits, for example 5.600 x 103 has four significant figures. 

If this were written as a straight number it would be 5600. This looks like it has only two significant figures but the 

significant figures are defined as the ones that contribute to its precision. Writing the number as 5600 implies 

precision only to the nearest whole hundred (could be 5600.44 or 5633). Using standard form allows precision to 

remain clearly as part of the stated number because all significant figures are written. 

Example Qs: 

1. The growth rate of a plant is 0.023735 cm hour-1. What is the rate to: a) 3 decimal places? b) 3 significant 

figures? 

 

2. A student is calculating the average growth rate of a tray of seedlings by dividing the average change in 

seedling height by the incubation time. The average change in seedling height is 17.5cm and the incubation 

time is 60 days. What is the average growth rate (in cm day-1)? Give your answer to an appropriate number 

of significant figures. 

Units and prefixes: 

One of the reasons we use the international system of units is because it makes the conversion of units (especially 

those with different prefixes) mathematically simple. 

We use prefixes as shorthand for standard form when using commonly occurring very large or very small numbers. 

For example, the length 0.0000000023 m may be written as 2.3 × 10–9 m 

2.3 is the digit number and is kept. 10–9 is known as the exponential number and can be replaced with the prefix ‘n’ 

pronounced as ‘nano’.    Hence:   0.0000000023 m = 2.3 × 10–9 m = 2.3 nm 
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Standard Units (SI Units) 

You should always clearly write units in your calculations: 

Base Units:  

• Metre (m) for length, height distance 

• Kilogram (kg) for mass 

• Second (s) for time 

• Mole (mol) for the amount of a substance 

Derived Units: 

• Square metres (m2) for area 

• Cubic metre (m3) for volume 

• Cubic centimetre (cm3) or ml for volume 

• Degrees Celcius (℃) for temperature 

• Mole per litre (mol dm-3) for concentration  

• Joule (J) for energy 

• Pascal (Pa) for pressure 

• Volt (V) for electrical potential  

You may also encounter these non-SI units: 

• Litre (cubic decimetre) (L, dm3) for volume 

• Minute (min) for time 

• Hour (h) for time 

• Svedberg (S) (for sedimentation rate), used for ribosome particle size 

To accommodate the huge range of dimensions in our measurements, units may be further modified using 

appropriate prefixes. Here is a table to show the range of dimensions in our measurements. In Biology we tend to 

use the shaded rows the most.  

Division Factor or 
exponential 
number 

Prefix Length units Mass units Volume units Time units 

One billion 
times 

109 giga         

One million 
times 

106 mega         

One 
thousand 
times 

103 kilo kilometre km kilogram kg     

Whole unit 10  metre m gram g litre L or 
dm3 

second S 

Tenth 10-1 deci         

One 
hundredth 

10-2 centi centimetre cm       

One 
thousandth 

10-3 milli millimetre mm milligram mg millilitre ml or 
cm3 

millisecond ms 

One 
millionth 

10-6 micro micrometre µm microgram µg microlitre µl microsecond µs 

One 
billionth 

10-9 nano nanometre nm nanogram ng nanolitre nl nanosecond ns 
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Example 1 

The length of a DNA nucleotide is 0.6 nm.  

a) Convert this number into standard form. 

b) If a strand of DNA is 1.6 m long, how many nucleotides is it made up of? 

 

Converting between units: 

If you are converting a smaller unit to a larger one you divide. If you are converting a larger unit to a smaller one you 
multiply. 

Divide by 1000 for each step to convert in this direction 

nano micro milli Whole unit Kilo 

e.g. nm e.g. µm e.g. mm e.g. m e.g. km 

Multiply by 1000 for each step to convert in this direction 

 

Example Qs:  

1. Convert 1m to mm 
2. Convert 1m to µm 
3. Convert 20,000 µm to mm:  

Converting between square or cube units: 

One m2 = 1000 x 1000 = 1 000 000mm2 so your conversion factor becomes x or ÷ by 1 000 000. 

One m3 = 1000 x 1000 x 1000 = 1 000 000 000 mm3 so your conversion factor now becomes x or ÷ by 1 000 000 000. 

Example Qs:  

1. Convert 20m2 to km2: 
2. Convert 1m2 to mm2:  
3. Convert 5 000 000 mm3 to m3: 
4. Convert 0.000 000 07 m3 to mm3:   

Manipulating Units: 

• A number and a unit (like 3 m) is a magnitude (3) multiplied by a unit (metre). 

• The rules of algebra apply not only to the numbers you are manipulating, but also to the units attached to 
them. For example: 

3 m × 3 m = 3 × 3 × m × m = 9 × m × m = 9 × m2 = 9 m2 

• Units can be multiplied and divided just like regular number. For example: 

6 m3

2 m2
= 3

m3

m2
= 3

m ×  m ×m

m ×m
= 3 

m ×  m ×m

m ×m
= 3 m 

• At A-level, rather than write m/s to mean metres per second, we will write ms–1. 

• This makes it easier to combine units via the following rules (remember the indices section!) 

𝑢𝑛𝑖𝑡𝑎 × 𝑢𝑛𝑖𝑡𝑏 = 𝑢𝑛𝑖𝑡𝑎+𝑏     
𝑢𝑛𝑖𝑡𝑎

𝑢𝑛𝑖𝑡𝑏
= 𝑢𝑛𝑖𝑡𝑎−𝑏 

• Nb This means that: 
1

kg−1
= kg or more generally 

1

𝑎−𝑛
= 𝑎𝑛  
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Example Qs: 

• a) Calculate the following: 
36 cm3

12 cm2  

 

• b) Calculate the following: 
36 kg cm−3

64 cm−2   

 

Ratios 

Understanding ratio allows us to easily compare separate quantities.  We can then examine patterns, comment on 
the relationship, or use ratios to help us solve equations. 

For example: 

 - Use 3 parts red paint to 1 part white paint. 

 - Use 1 teabag to 250 ml of water. 

The order of the ratio is very important.  We can use ratios to scale measurements, drawings, and calculations up 
and down.  

We can write a ratio as a fraction by scaling the ratio so that it is divided by the total number of parts. 

Example:  To make mortar, we need 1 part cement, and 2 parts sand.  The total number of parts for one batch of 

mortar is 1 + 2 = 𝟑.  Thus the ratio for creating mortar is 1:2 which can also now be expressed as 
𝟏

𝟑
:
𝟐

𝟑
 

From this form, it is easy to see how much of the total mixture is sand (
2

3
) and how much is concrete (

1

3
). 
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Example Qs: 
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Averages 

Mean  
• The mean is the total of the numbers divided by how many numbers there are. 
• To work out the mean: 
• Add up all the numbers. 7 + 9 + 11 + 6 + 13 + 6 + 6 + 3 + 11 = 72 
• Divide the answer by how many numbers there are. There are 9 numbers. 72 ÷ 9 = 8 So the mean value is 8. 

Median is the middle value. 
• To work out the median: 
• Put the numbers in order: 3 6 6 6 7 9 11 11 13 
• The number in the middle of the list is the median. So, the median value is 7. 
• If there are two middle values, the median is halfway between them. Work out the median for this set of 

numbers: 
• 3 6 6 6 7 8 9 11 11 13. There are two middle values, 7 and 8. The median is halfway between 7 and 8, so the 

median is 7.5. 
Mode 

• The mode is the value that appears the most. 
• To work out the mode: 
• Put the numbers in order: 3 6 6 6 7 9 11 11 13 
• Look for the number that appears the most. 6 appears more than any other number. So the mode value is 6. 
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Percentages 

• A percentage is simply expressing a fraction as a decimal. 

• Percentage as proportion and fraction: e.g. percentage of pin eyed plants is 323/790 = 0.41 x 100 = 41% 

• Percentage as chance e.g. in genetics – ¼ x 100 = 25% of cystic fibrosis child from two parents. 

• Percentage change. E.g. in osmosis experiments. A sample weighed 18.50g at the start and at the end it 
weighed 11.72g. 

• Percentage change = mass change ÷ starting mass x 100 =  

• Mass change 18.50-11.72 = 6.78g ÷ 18.50 x 100 = -36.7% (Remember it is negative because it was a loss in 
mass).  
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Task 3: Research Task 

For A-Level biology it is really important to be able to make valuable notes on topics in order to learn content. One 

proven way to do this is the Cornell notes system, which is a way to condense lots of information in a readily 

accessible summary format. Information in this can be found below: 

https://youtu.be/WtW9IyE04OQ?si=DK50nNVbl04nwcLv 

 The Cornell Note Taking System – Learning Strategies Center 

Cornell Note Taking — The Best Way To Take Notes, Explained | Goodnotes Blog 

 

 

Look at one of the videos linked to below, making notes using the technique already explained. 

Parasite tales: The jewel wasp's zombie slave - Carl Zimmer | TED-Ed 

Making sense of how life fits together - Bobbi Seleski | TED-Ed 

The wacky history of cell theory - Lauren Royal-Woods | TED-Ed 

Are we ready for neo-evolution? - Harvey Fineberg | TED-Ed 

 

 

 

 

https://youtu.be/WtW9IyE04OQ?si=DK50nNVbl04nwcLv
https://lsc.cornell.edu/how-to-study/taking-notes/cornell-note-taking-system/
https://www.goodnotes.com/blog/cornell-notes
https://ed.ted.com/lessons/parasite-tales-the-jewel-wasp-s-zombie-slave-carl-zimmer
https://ed.ted.com/lessons/making-sense-of-how-life-fits-together-bobbi-seleski
https://ed.ted.com/lessons/the-wacky-history-of-cell-theory
https://ed.ted.com/lessons/are-we-ready-for-neo-evolution-harvey-fineberg
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Further Reading 

To reach the top grades at A Level it is super important to understand biology on a larger scale. The following 

reading list will help you achieve a greater depth of understanding over your 2 years with us. 
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