If you struggle with standard deviation or statistical tests, this
is the book for you. This textbook companion will help improve
your essential maths skills for psychology, whichever awarding
body specification you’re following. You can use it throughout your
course, whenever you feel you need some extra help.
Develop your understanding of both maths and psychology
with all worked examples and questions within a psychology
context
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Improve your confidence with a step-by-step approach to every
maths skill
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Measure your progress with guided and non-guided questions
to see how you’re improving
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Understand where you’re going wrong with full worked
solutions to every question
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Feel confident in expert guidance from experienced teacher
and examiner Molly Marshall, reviewed by Dorothy Coombs,
Editor of ATP Today, former Chair of the Association for the
Teaching of Psychology and experienced biology, psychology
and FSMQ Statistics teacher
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3 Algebra

1 Arithmetic and numerical computation

Expressions in decimal
and standard form
Decimal form

PL

E

A decimal is any number in our base-10 number system. A base number is the basis of a
place value number system, in which successive powers of the base number are used for
each column, and the decimal system uses 10 as its base number so it is called a base10 system. The decimal point is used to separate the ones place from the tenths place in
decimals. (It is also used to separate pounds from pence in money.) As we move to the
right of the decimal point, each number place is divided by 10 (see Table 1.1).
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Table 1.1 Place value and decimals
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For example, thousands divided by 10 gives you hundreds. This is also true for digits to
the right of the decimal point. For example, tenths divided by 10 gives you hundredths.
Thus, we read the decimal 59.46 as ‘fifty-nine and forty-six hundredths’. Note that
usually we read the decimal point as ‘point’ so, 59.46 would be read as ‘fifty-nine point
four six’. Table 1.2 shows that each phrase can be written as a fraction and as a decimal.
Table 1.2
Phrase

Fraction

Decimal

Six tenths

6
10

0.6

Seven hundredths

7
100

0.07

Fifty-two hundredths

52
100

0.52

Three hundred eighty-seven thousandths

387
1000

0.387

Decimals are used in calculations requiring more precision than whole numbers can
provide. A good example of this is money. Three and one quarter pounds is an amount of
money and we use decimals to write this amount as £3.25.

1 Arithmetic and numerical computation
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A Worked example
Complete Table 1.3 with the whole-number parts and fractional parts of each decimal.
Remember the whole-number part is to the left of the decimal point, and the fractional part is to the right
of the decimal point.
Table 1.3
Decimal

Whole-number part

Fractional part

E

4.45
6.272
28.04
0.565
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1 Arithmetic and numerical computation

A decimal may have both a whole-number part and a fractional part. The whole-number
part of a decimal is those digits to the left of the decimal point. The fractional part of a
decimal is represented by the digits to the right of the decimal point.

256.8

Table 1.4 shows the answers.
Table 1.4
Decimal

Whole-number part

Fractional part

4

45

6.272

6

272

28

04

0

565

256

8

28.04
0.565
256.8
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4.45

Look at these decimals in the place-value chart (Table 1.5).
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Table 1.5 Place value and decimals

2
5

Note that 0.565 has the same value as .565. The zero in the ones place helps us remember that 0.565 is a
number less than one.

2

Full worked solutions at www.hoddereducation.co.uk/essentialmathsanswers

1 Write each decimal from Table 1.6 into the place value chart (Table 1.7). The first
one has been done for you.
Table 1.6

0.430

Six tenths

0.600

Sixty and five hundredths

60.05

Thirty and sixty-six hundredths

30.66

Twenty two and seventy-two
thousandths

22.072

3

Millionths

4

Hundredthousandths

Hundredths

.

M

0

Tenths

PL

and Decimal point

Ones

Tens

Hundreds

Thousands

Tens of thousands

Hundreds of
thousands

Millions

Table 1.7 Place value and decimals
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B Guided question
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C Practice questions

Read the questions and select your answer by choosing the letter A, B, C or D.
2 Which of the following is equal to 7 ?
100
A 7
B 0.7
C 0.07
D 0.007

3 Which of the following is equal to 550 ?
1000
A 0.550
B 5.500
C 0.055 0
D 0.005 50

1 Arithmetic and numerical computation
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Standard form

E

5 Which of the following is equal to seventy and sixty nine thousandths?
A 70.069
B 70.006 9
C 70.690
D 70.000 69

Standard form is a way of writing very large or very small numbers easily.

For example, 103 = 1000, so 4 × 103 = 4000. So 4000 can be written as 4 × 10³. It is useful
to be able to write very large numbers in standard form.
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1 Arithmetic and numerical computation

4 Which decimal represents six hundred and sixty six and six tenths?
A 0.666 6
B 666.6
C 66.66
D 666.06

Small numbers can also be written in standard form. However, instead of the index being
positive (in the above example, 103, the index is 3), it will be negative.
When writing a number in standard form:
■■ first you write a number between 1 and 10
■■ then you write × 10(to the power of a number)

Examples

M

■■ 82 800 000 000 000 in standard form = 8.28 × 1013

It’s 1013 because the decimal point has been moved 13 places to the left to get the number
to be 8.28.
■■ 0.000 001 5 in standard form = 1.5 × 10 –6.
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It’s 10 –6 because the decimal point has been moved 6 places to the right to get the number
to be 1.5.
On a calculator, you usually enter a number in standard form as follows:
■■ Type in the first number (the one between 1 and 10).
■■ Press EXP.
■■ Type in the power to which the 10 is risen.
Practise entering numbers in standard form on your calculator.
■■ 15.787 rounded to one decimal place (d.p.) = 15.8 because in 15.787 8 is > 5 so
rounds up to .8
■■ 3.533 rounded to one decimal place (d.p.) = 3.5 because in 3.533 3 is < 5 so rounds
down to 3.5
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Full worked solutions at www.hoddereducation.co.uk/essentialmathsanswers

The number a written in standard form is 6 × 105.
The number b written in standard form is 7 × 10 -2.
Calculate a × b.
You can use your calculator to do this:
Step 1: multiply the first part of each number.
6 × 7 = 42
Step 2: multiply the second part of each number.

E

105 × 10-2 = 103
Step 3: combine the two answers.
42 × 103

42 × 103 = 4.2 x 104
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Step 4: convert the answer to standard form. The first part of the answer (42) should be a number
between 1 and 10.

1 Arithmetic and numerical computation

A Worked example

M

In psychology you probably won’t have to write down very large or very small numbers
but when reading psychological research you need to be able to look at a table of results
and draw conclusions from the quantitative data. Also, you need to be able to construct
(and interpret) charts and diagrams from quantitative data.

B Guided question

1 Table 1.8 shows a list of numbers to be written in standard form. The first two
have been done for you.
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Complete the table for the other numbers and then use your calculator to check
these are correct.

Table 1.8

Decimal form

Standard form

4200

4.2 × 103

Moved left 3 places

8.5 × 10 -4

Moved right 4 places

0.000 85

How the decimal place is moved

15.5

0.008 88

5 500 000 000

1 Arithmetic and numerical computation
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2 Does noise affect concentration? In a research project, three groups of students revised
the Milgram study of obedience for 10 minutes. Group A revised in a classroom in
silence, Group B revised in the noisy sixth form common room, and Group C revised
in the busy canteen. Immediately after revising all three groups were asked 20
questions on the Milgram study.
The average scores for each group are shown in Table 1.9.
Table 1.9 Results of the project
Group B

Group C

Silent classroom

Noisy common room

Busy canteen

16.3

16.05

14.68

Average score
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a Which group scored the highest?
b Which group scored the lowest?
c Write the results in standard form:
Group A = 1.63 × _________________
Group B = _________________
Group C = _________________

E

Conditions

Group A
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C Practice question
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