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NMC Standards for Pre-registration Nursing Education

Chapter 1
Diagnostic assessment

At the end of this chapter you should have identified the essential numerical calculations 
required for the Essential Skills Clusters at the first progression point and entry to the 
register.

33(1) Is competent in basic medicine calculations.
33(2) Is competent in the process of medication-related calculation in nursing field.

NMC Essential Skills Clusters

The indicative content outlined in the Essential Skills Cluster on Medicines Management 
is as follows:

•• Numeracy skills.
•• Drug calculations required to administer medicines safely via appropriate routes 

including specific requirements for children and other groups.

Chapter aims

By the end of this chapter you will have:

•• completed the diagnostic test;
•• identified areas of numeracy that you need help with from your diagnostic test 

results;
•• selected the relevant chapter(s) that would be useful to aid your studies.

Introduction
Nurses need to achieve competence in numeracy skills in order to cope safely with calculations. 
These skills are essential to the safe administration of medications and general nursing calculations 
involved with patient care for both adults and children. Nurses do not need higher degree  
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qualifications in mathematics, so do not worry. Essential nursing calculations will be covered in this 
text to help you achieve the skills required for safe nursing practice.

Calculator usage
Most nursing calculations carried out for assessment purposes are usually performed without the 
use of a calculator so it is important that you can do the calculations manually (on paper) or in 
your head. It is therefore recommended that the questions in the chapters are answered without 
the use of a calculator. You can, should you wish, use a calculator to check your answers for the 
purpose of studying, but carry out the calculations manually first.

Diagnostic test
The purpose of this exercise is to highlight the numeracy and mathematics required for the 
modern nurse. Attempt the diagnostic test without using a calculator, to assess your current 
understanding and mathematical ability. Solutions are provided at the end of this chapter, along 
with advice on which chapters within this book to refer to for further assistance or revision. 
Appropriate online resources that you could use to aid your learning further, and for practice 
purposes, are recommended. The resources can be accessed from the ‘Useful websites’ section 
on the companion website. The two main websites that have been recommended here are the 
BBC Bitesize website and the Higher Education Academy Centre for Excellence in Teaching and 
Learning Mathcentre website. You may also like to use the Open University OpenLearn website, 
which gives free access to learning materials.

For this test you do not need any prior knowledge of healthcare or nursing terminology. The 
aim of the test is for you to ascertain your own numerical and mathematical ability in addition, 
subtraction, multiplication, division, fractions, decimals, percentages, ratios, factors and metric 
conversions, all of which will be used throughout your future career as a registered nurse.

This diagnostic test is designed to allow you to determine your current level of mathematical 
ability; it is not a speed test. Hence you may take as long as you feel necessary to undertake this 
exercise. It is suggested that you complete the test by yourself to ascertain your own strengths and 
weaknesses in your numerical and mathematical ability. Seeking assistance at this point will not 
give you a true indication of your strengths and the areas in need of further revision.

Each section, consisting of ten questions, introduces you, the future registered nurse, to some of 
the calculations needed to accurately determine the correct amount of medication to be given 
to your future patients. In later chapters you will use the skills tested here to carry out the more 
specialised nursing calculations you will use throughout your career.

The questions below cover the maths you need to accurately complete the range of nursing 
calculations covered in this book as well as those you will see as a registered nurse. At the end 
of the test, check your answers and make an assessment of where you need to start. Alternatively, 
you can work through the whole book and come back to the diagnostic test at a later stage.
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Multiplication and division

There is no need for you to worry if you cannot do some of the questions at this stage, since you 
can work through the book at your own pace to improve your numerical and mathematical ability.

It is your decision what chapter or chapters you wish to work through once you have identified 
gaps in your skills from your results in the diagnostic test. If you wish to know your percentage 
score for the test, just add up the number of questions you answered correctly; this number is 
also the percentage score that you have obtained (because there are 100 questions).

Now work through each section and identify what chapter you need to start with. Work at your 
own pace, and remember that it is not a speed test.

Addition and subtraction

Calculate the following:

 1. 1400 + 320 =

 2. 250 + 144 =

 3. 2050 − 656 =

 4. 1358 − 1237 =

 5. 1700 + 170 + 17 =

 6. (216 – 38 + 145) – (172 + 56) =

 7. (65 + 25) – (34 – 21) =

 8. 287 + 154 – 49 =

 9. 156 – 144 + 43 =

10. (678 – 76) + (450 – 135) =

Addition and subtraction are among the basic numeracy skills essential for nursing calculations, 
so it is important for you to be able to do these accurately. Should you have any difficulty with 
addition and subtraction, it is suggested that you start at Chapter 2 (Essential numeracy requirements 
for nursing) and work your way through this book. You may also like to use the online BBC 
Bitesize practice material. This website has examples and practice questions for you to try out 
and check against the solutions. To access these, visit the companion website.

These numerical calculations are required for many areas of nursing, especially Fluid Balance 
Charts; see Chapter 4 for examples, scenarios and case studies.

Calculate the following:

11. 150 × 1000

12. 430 × 1.15

13. 300 ÷ 50

14. 16.5 ÷ 1.25

15. 1000 ÷ 8

16. 0.575 × 1000

17. 0.067 × 1000

18. 2.155 × 100

19. 239.7 ÷ 10

20. 64.76 ÷ 100
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Fractions

Should you have any difficulty with multiplication and division, it is suggested that you start at 
Chapter 2 and work your way through this book. Please also visit the companion website.

Multiplication and division are used extensively for the quantity conversions covered in 
Chapter 3, and in the drug calculations that you will see in Chapter 5. For example, you will 
need to be able to convert milligrams to micrograms and centimetres to millimetres as part 
of your routine tasks.

Write the following in their simplest form:

21.  4
20

22.  25
75

23. 20
100

24. 28
128

25. 275
625

26.  28
168

27. 525
1000

28.  34
9

29.  127
5

30.  23
7

For drug calculations, the simplification of fractions is an essential skill. Should you have any 
difficulty with questions 21–30, it is suggested that you start at Chapter 2. For online practice, 
please visit the companion website.

Multiplying and dividing fractions

Solve each of the following, leaving your answer as a fraction in its lowest terms:

31. 5
100 •• ×•• 

5
1

32.  3
4

     ×•• 16
30

33.  1
3

     ×•• 3
8

34.  6
8

     ÷•• 3
1

35.  7
36

     ÷•• 14
42

36. 9
10

   ÷•••36
20

37. 8
14    ÷   8

7

38. 11
12    ÷•• 

44
60

39. 3
4

   ÷•• 1
4

40. 2
5

    ×•• 3
7
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Most of the drug calculations you will be required to perform use these types of calculations. If 
you have any problems here, start at Chapter 2. For online practice, please visit the companion 
website.

In Chapter 5 you will find examples of drug calculations requiring these types of numerical 
skills. Children’s nursing also requires these skills, and Chapter 7 has examples of child nursing 
calculations that all nurses, not just children’s nurses, should be familiar with.

Decimals and percentages

Write the following as fractions in their simplest form:

41. 0.5

42. 0.25

43. 10%

44. 0.125

45. 80%

46. 21
2%

47. 0.025

48. 0.38

49. 25%

50. 0.04

A drug concentration can be given in the form of a percentage of the total volume available; 
hence you need to be able to interpret percentages and convert them to fractions in order to 
calculate the dosage required for your patient. Throughout Chapter 5 (Drug calculations) you 
will meet examples using this type of numeracy. For example, if you have to dilute a solution, say 
to clean a wound, then you will need to understand percentages. Fractions and decimals will be 
covered in Chapter 2; if you find these practice questions difficult, start at this chapter. For online 
practice, please visit the companion website.

Fractions and percentages

Convert each of the following to a decimal:

51. 1
4

52. 25%

53. 1
16

54. 40%

55. 4
10

56. 0.30%

57. 30%

58. 7
100

59. 43%

60. 77%

It is essential that you can convert between fractions, percentages and decimals easily and quickly. 
Decimals will be covered in Chapter 2; if you find these questions difficult, it is advised that you 
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start at this chapter. Downloadable booklets on fractions, decimals and percentages can be found 
on the companion website.

Units of measurement

Find the equivalent metric measure for each of the following (the use of the unit of measure 
is a critical part of the answer):

61. 0.45g = ? mg

62. 7mg = ? micrograms

63. 240ml = ? litres

64. 650g = ? kg

65. 10 microgram = ? nanogram

66. ? g = 1450mg

67. ? kg = 3600g

68. ? litres = 1025ml

69. ? mg = 50g

70. 2.5 mole = ? millimole

Please see note on page 2 concerning the use of abbreviations.

Questions 61–70 test your knowledge of the units generally used in clinical medicine and by 
nurses in the giving of medications. It is vital that you can accurately convert from one unit to 
another; this is required for many of the drug calculations that you will carry out as part of your 
duties as a registered nurse.

Conversion from one unit to another is one of the most common sources of error in nursing. 
This can be dangerous: an overdose could lead to further health complications or prove fatal, 
while an underdose may impede a patient’s recovery as the medication may not function 
correctly. Chapter 3 (Quantity conversions for nurses) covers the conversions most commonly 
used in nursing calculations; if you made any errors in the above questions, Chapter 3 would 
make an ideal starting point. For online practice, visit the companion website and access the 
‘useful websites’ (BBC Bitesize).

Other calculations involving conversions include the calculation of intravenous drip rates; in 
Chapter 6, for example, a conversion from hours to minutes is used. For online practice with 
units of time, visit the companion website. However, before attempting Chapter 6, make sure you 
have covered and understood the processes and procedures covered in Chapter 3.

Ratios and factors

Convert the following ratios to percentages:

71. 1 in 8

72. 1:19
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73. 1 in 25

74. 1 in 100

75. 1:39

Work out the following factors:

76. Which of the numbers 2, 3, 5, 7, 9 are factors of 136?

77. What are the prime factors of 55?

78. The prime factors of 21 are . . . ?

79. What are the common prime factors of 15 and 45?

80. What are the common prime factors of 63 and 42?

You need to understand the ways in which the strength or dilution of a solution is written on the 
labels of any medication that you deal with in practice. Liquid solutions may be labelled with a 
ratio (or proportion of volume): for example, ‘1:1000 adrenaline’ is a typical format that you 
might see on the hospital ward. Chapter 2 explains the use of ratios; for online practice, visit the 
companion website; for practical examples of ratios, see Chapter 5 (Drug calculations) and 
Chapter 6 (Calculating intravenous rates).

It is beneficial to know what the factors of numbers are because this makes cancelling down, 
which is used in drug dosage calculations, easier. Familiarisation with factors will improve your 
speed at all types of nursing calculations, especially when working without a calculator, as is 
required for your formal assessments. Most of the formal assessments you have to do as part of 
your training will be timed and hence a certain amount of speed is required. For online practice 
in number factors, visit the companion website.

Rounding decimals

Round the following to one decimal place:

81. 16.1245

82. 1.23

83. 300.552

84. 1000.15

85. 23.37

86. 429.09

87. 3.75

88. 0.8833

89. 0.183

90. 0.13

Some of the nursing calculations you do will not give a whole number answer, and you will need 
to round the answer to an appropriate degree of accuracy: to a whole number or to a certain 
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number of decimal places. Rounding of numbers will be covered in Chapter 2; online practice 
can be found on the useful websites tab on the companion website.

The final ten questions in this diagnostic test are ‘word questions’; they are closer in style and type 
to the nursing calculations you will have to do during your training. In case study tests, a scenario 
will be given in a written format and it is the student’s or trainee’s task to understand and obtain 
all the relevant information required to calculate the answer; case studies are presented  
throughout this book so that you can practise these skills. Some trainee nurses find this style easier 
as the questions are more realistic; however, the numeracy required to undertake them is similar 
to the previous questions in this test.

Word questions

The use of the unit of measure is a critical part of the answer.

 91. Write the following number in figures: three thousand, one hundred and fifty-three.
 92. How much is 15% of 500g?
 93. What is 3 litres in millilitres?
 94. In a ward of 25 patients, five of them are under one year of age. What percentage of 

these patients is over one year old?
 95. Complete: 10 gram = ? milligram.
 96. How many minutes are there in one-and-a-half hours?
 97. Mrs Hall is ordered 30mg of phenobarbitone to be taken orally. Tablets in your 

medicine cabinet are 10mg tablets. How many tablets does Mrs Hall need?
 98. Mr Hole should have a fluid intake of 2 litres. He has drunk the following: 300ml of 

coffee twice, 200ml of tea, 150ml of orange juice and 400ml of water. How much 
more fluid should Mr Hole take to reach the 2 litres required?

 99. Miss Nina Patel must have nil by mouth for 10 hours before her operation, which is 
scheduled for 8:00 a.m. At what time must you start her nil by mouth? (Answer in 
24-hour time format.)

100. Mr Blue was given 60ml of water per hour for 7 hours. How many millilitre in total 
did he receive?

If you find these ten questions difficult, re-read them and pick out the relevant information 
required for the calculations. For online help with units of time, visit the companion website.

Hint . . . There are lots of context-based questions throughout this book to give you the 
practice you need. Read on and spend some time on the areas that you have identified 
as problematic. Read the chapters you have identified as most relevant and work 
through the scenarios, case studies and practice questions included.
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If you have had few problems with the above questions, you might prefer to start at 
Chapter 4 and work your way through the following chapters in order to make sure 
you can do the nursing calculations covered accurately. You can always refer back to an 
earlier chapter should you need to refresh your memory on any aspect of numeracy. 
Chapter 2 covers the basic numeracy required to start your nursing calculations.

Visit the companion website on your computer at https://study.sagepub.com/ 
starkingskrause3e or on your smart phone or tablet by scanning this QR code and gain access to:

•• over 400 extra questions to check your learning and gain extra practice;
•• links to useful websites that build on the skills introduced in this chapter;
•• an interactive glossary of key terms.

Answers to the diagnostics test

 1. 1720

 2. 394

 3. 1394

 4. 121

 5. 1887

 6. 95

 7. 77

 8. 392

 9. 55

10. 917

Your score:

If you scored seven or less you may wish to go to Chapter 2.

11. 150 000

12. 494.5

13. 6

14. 13.2

15. 125

16. 575

17. 67

18. 215.5

19. 23.97

20. 0.6476

Your score:

If you scored seven or less you may wish to go to Chapter 2.

21. 
1
5

22. 1
3

23. 
1
5

24. 7
32

25. 11
25

26. 
1
6

27. 21
40

28. 37
9 

29. 252
5 

30. 32
7
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Your score:

If you scored seven or less you may wish to go to Chapter 2.

31. 1
4

32. 2
5

33. 
1
8

34. 1
4

35. 7
12

36. 1
2

37. 1
2

38. 11
4 

39. 3 

40. 6
35

 

Your score:

If you scored seven or less you may wish to go to Chapter 2.

41. 
1
2

42. 
1
4

43. 1
10

44. 1
8

45. 
4
5

46. 
1
40

47. 
1
40

48. 
19
50

49. 1
4

50. 
1
25

Your score:

If you scored seven or less you may wish to go to Chapter 2.

51. 0.25

52. 0.25

53. 0.0625

54. 0.4

55. 0.4

56. 0.003

57. 0.3

58. 0.07

59. 0.43

60. 0.77

Your score:

If you scored seven or less you may wish to go to Chapter 2.

61. 450mg

62. 7000mcg

63. 0.24L

64. 0.65kg

65. 10 000ng

66. 1.45g

67. 3.6kg

68. 1.025L

69. 50 000mg

70. 2500 millimole

Your score:

If you scored seven or less you may wish to go to Chapter 3.

71. 12.5%

72. 5%

73. 4%

74. 1%

75. 2.5%

76. 2

77. 5, 11

78. 3, 7

79. 3, 5 and 15 only

80. 3 and 7 only
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Your score:

If you scored seven or less you may wish to go to Chapter 3.

81. 16.1

82. 1.2

83. 300.6

84. 1000.2

85. 23.4

86. 429.1

87. 3.8

88. 0.9

89. 0.2

90. 0.1

Your score:

If you scored seven or less you may wish to go to Chapter 2.

 91. 3153

 92. 75g

 93. 3000ml

 94. 80%

 95. 10 000mg

 96. 90 minutes

 97. 3 tablets

 98. 650ml

 99. 2200hrs using a  
24-hour clock format

100. 420ml

Your score:

If you scored eight or less you may wish to go to Chapter 5.

Total score: number of questions you answered correctly = your percentage score.
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