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Statistics is defined as the study and manipulation of data also deals with the analysis of 

numerical data. It is used to derive conclusions from data that is collected and analysed. The 

basics of statistics comprise of:

i) Measure of Central Tendency (Mean, Median, Mode)

ii) Measure of Dispersion (Variance and Standard Deviation)

Therefore, in here. We’ll discuss more on how to Mastery the Central Tendency by Unlocking 

Insights with Mean, Median and Mode in Statistics.

1.1 WHAT IS CENTRAL TENDENCY?

A measure of central tendency is a single value that attempts to describe a set of data by

identifying the central position within that set of data. They are also classed as summary

statistics.

1.2 WHAT IS THE PURPOSE OF CENTRAL TENDENCY?

The purpose of central tendency is to find a single numerical value to represent a range of data. 

By doing so, one may give an approximate value that represents an entire data set.

1.3 WHY ARE MEASURES OF CENTRAL TENDENCY IMPORTANT?

Measures of central tendency are essential in statistics as they provide a central reference point 

to understand the main characteristics of a dataset. These measures help in identifying 

patterns, making comparisons, and drawing meaningful conclusions from data. They are widely 

used in various fields such as finance, economics, psychology, and market research.
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By mastering central tendency measures, analysts 
and researchers can effectively summarize data, 
draw meaningful conclusions, and make informed 

decisions across various domains.
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Click here to watch 
video

MUST watch video 
introduction 

MEASURE OF 
CENTRAL 

TENDENCY….

1 INTRODUCTION MEASURE OF CENTRAL 
TENDENCY

6
CONTENTS

PAGE

https://www.youtube.com/watch?v=EN5SQY92ebc&t=59s


2
MEAN MODE MEDIAN

~UNGROUPED DATA~

7
CONTENTS

PAGE



8

In statistics, collection of data is the first step in the field of research and once the collection 

process is complete the next step is to look for ways to condense and arrange the data, to study 

their characteristics. This process is known as the presentation of data. 

Data in its original form which the researcher first collects from research is 

termed ungrouped data. In simple words, ungrouped data or raw data is a mere list of 

numbers that does not convey anything. 

Ungrouped data is defined as the data given as individual points (i.e. values or numbers) such as

15, 63, 34, 20, 25, and so on.

On the other hand, ungrouped frequency distributions refers to the number of 

observations of each value.
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2.1 MEAN UNGROUPED DATA

2.0 MEAN, MEDIAN & MODE
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2.0 MEAN, MEDIAN & MODE

2.2 MEDIAN UNGROUPED DATA
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2.3 MODE UNGROUPED DATA

2.0 MEAN, MEDIAN & MODE
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to understand more 
about MEAN 

MODE MEDIAN 
ungrouped 

data….
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From the set of data, find the mean, mode and median. 

3, 2, 7, 1, 5, 9 and 5

• Mean, ഥ𝒙

ҧ𝑥 =
σ 𝑥

𝑛
=

3 + 2 + 7 + 1 + 5 + 9 + 5

7
=

32

7
= 𝟒. 𝟓𝟕𝟏 

• Median, m

To find the median, REARRANGE all the numbers in order.

1, 2, 3, 5, 5, 7, 9

Here, n = 7. It’s ODD number of data.

Location m is at 
7+1

2

𝑡ℎ
data = at 4th data = 5

• Mode, mo. Value 5 appears more than any other number.

Therefore, mode is 5. 
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Find the mean, mode and median. Give the answer correct to 2 decimal places.

108, 99, 112, 111, 108, 100, 87, 87.

• Mean, ഥ𝒙

ҧ𝑥 =
σ 𝑥

𝑛
=

108 + 99 + 112 + 111 + 108 + 100 + 87 + 87

8

=
812

8
= 𝟏𝟎𝟏. 𝟓𝟎 (𝟐𝒅𝒑)

• Mode, mo. Look at the highest frequency. Therefore, mode is 

87 and 108. 

2.0 MEAN, MEDIAN & MODE
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Find the mean, mode and median. Give the answer correct to 2 decimal place.

108, 99, 112, 111, 108, 100, 87, 87.

• Median, m. To find the median, REARRANGE all the numbers 

in order.

87, 87, 99, 100, 108, 108, 111, 112

Here, n = 8. It's EVEN number of data.

M = 

Then, calculate average 
4𝑡ℎ+5𝑡ℎ

2
𝑣𝑎𝑙𝑢𝑒 𝑑𝑎𝑡𝑎 =

100+108

2
 = 104

Therefore, M = 104.

2.0 MEAN, MEDIAN & MODE
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The set of data 9, 6, 12, 13, 9, 8, 13, 14, h and k have a mode of  9 and a median of 

10. Find the value of h and k if h < k.

• Mode  = 9. So that 9 must occur more than others.

Therefore, h is 9.

• Median = 10 and h < k. REARRANGE all the numbers in order.

6 8 9 9 9 k 12 13 13 14

As the number of data is 10 (EVEN DATA).

Location 𝑚 𝑖𝑠 𝑎𝑡
𝑛

2

𝑡ℎ
+

𝑛

2
+1

𝑡ℎ

2
𝑑𝑎𝑡𝑎 =

10

2

𝑡ℎ
+

10

2
+1

𝑡ℎ

2
𝑑𝑎𝑡𝑎

5𝑡ℎ + 6𝑡ℎ

2
𝑑𝑎𝑡𝑎 =

9 + 𝑘

2
= 10 . 

Therefore, k = 20 – 9 = 11.

2.0 MEAN, MEDIAN & MODE
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The mean of a set of 5 numbers is 12.7. What extra number must be added to 

bring the mean up to 13.1?

 

By using the formula above;

Sum of all data values = 5 x 12.7

   = 63.5

New sum of all data values = 6 x 13.1

   = 78.6

Difference  = 15.1

Therefore, the extra number need to be added is 15.1. 

 

2.0 MEAN, MEDIAN & MODE
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Given that the mean of a data (b-4), (b+4), (b+7), (2b-3), (3b+6) has a mean is 

11.6. Find the value of b.

 

  

5

)63()32()7()4()4( ++−+++++−
=


=

bbbbb

n

x
Mean

5

108
6.11

+
=

b

6

1058

=

−=

b

b
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Click here to watch 
video

to calculate MEAN 
MODE MEDIAN 

ungrouped 
data….
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3.1 WHAT IS A FREQUENCY DISTRIBUTION?

The frequency of a value is the number of times it occurs in a dataset. A frequency

distribution is the pattern of frequencies of a variable. It’s the number of times each possible

value of a variable occurs in a dataset.

3.2 WHAT IS UNGROUPED FREQUENCY DISTRIBUTIONS

Ungrouped frequency distributions present the frequencies of individual data elements instead 

of data classes. These distribution types come in handy when determining the number of times 

specific values appear in a dataset/s or observation/s.

3.0 MEAN, MODE & MEDIAN
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Table 3.1 : Number of students by club at Tun Teja's school

3.3 WHEN TO USE UNGROUPED FREQUENCY DISTRIBUTIONS

Ungrouped frequency distributions can be useful when you want to see how often each

individual value occurs in a dataset.

Note that ungrouped frequency distributions work best with small datasets in which there

are only a few unique values.

However, if we had a dataset with more than hundreds values above, an ungrouped frequency

distribution would be incredibly long and difficult to gather information from.

For larger datasets, it makes sense to construct grouped frequency distributions.

Club
No. of Students, 

Frequency

Mathematics 17

Engineering 10

Science 25

English 15

IT 15

Go Green 20

3.0 MEAN, MODE & MEDIAN

28
CONTENTS

PAGE



Construct an ungrouped frequency distribution table from the following data

21,23,19,17,12,15,15,17,17,19,23,23,21,23,25,25,21,19,19,19

3.0 MEAN, MODE & MEDIAN
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x Tally

12 I

13

14

15 II

16

17 III

18

19 IIII

20

21 III

22

23 IIII

24

25 II

x Tally Frequency 

12 I 1

13 0

14 0

15 II 2

16 0

17 III 3

18 0

19 IIII 5

20 0

21 III 3

22 0

23 IIII 4

24 0

25 II 2

σ 𝒇 = 20

Here minimum value is 12 and 
maximum value is 25.

For each value, draw a tally mark, next 
to the x.

Count tally marks to determine the total 
frequency of each x.
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Click here to watch 
video

to understand how 
to construct 

UNGROUPED 
FREQUENCY 

table….
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Score, x 4 5 6 7 8 9 10

Frequency, f 3 3 9 14 13 8 3

Score, x 4 5 6 7 8 9 10 Total

Frequency, f 3 3 9 14 13 8 3 σ 𝒇 = 53

𝒇 × 𝒙 12 15 54 98 104 72 30 σ 𝒇𝒙 = 385

Cumulative 
frequency, cf

3 6 15 29 42 50 53

The scores of 50 students in an IQ test are recorded in a table below. Find mean, 

mode and median.

continue
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Score, x 4 5 6 7 8 9 10 Total

Frequency, f 3 3 9 14 13 8 3 σ 𝒇 = 53

𝒇 × 𝒙 12 15 54 98 104 72 30 σ 𝒇𝒙 = 385

Cumulative 
frequency, cf

3 6 15 29 42 50 53

• Mean, ҧ𝑥 =
σ 𝑓𝑥

σ 𝑓
=

385

53
= 7.264 scores.

• Mode, look at the highest frequency. Then, mode = 7.

• Median, since σ 𝑓 = 53. Here it’s ODD number. 

Median is at value 
𝑛+1

2

𝑡ℎ
observation  = 

53+1

2

𝑡ℎ
 = 

27th observation.

Therefore, median is 7. Observation 
27th is here.

33

3.0 MEAN, MODE & MEDIAN

CONTENTS
PAGE



A football team keep records of the number of goals it scores per match during a 

season. Find the mean, mode and median number of goals per match.

No. of Goals, 
x

0 1 2 3 4 5

Frequency, f 8 10 12 3 5 2

No. of Goals, x 0 1 2 3 4 5 Total

Frequency, f 8 10 12 3 5 2 σ 𝒇 = 40

𝒇 × 𝒙 0 10 24 9 20 10 σ 𝒇𝒙 = 73

Cumulative 
frequency, cf

8 18 30 33 38 40

3.0 MEAN, MODE & MEDIAN
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No. of Goals, x 0 1 2 3 4 5 Total

Frequency, f 8 10 12 3 5 2 σ 𝒇 = 40

x x f 0 10 24 9 20 10 σ 𝒇𝒙 = 73

Cumulative 
frequency, cf

8 18 30 33 38 40

3.0 MEAN, MODE & MEDIAN

Observation 20th 
and 21st is here.

• Mean, ҧ𝑥 =
σ 𝑓𝑥

σ 𝑓
=

73

40
= 1.825 goals.

• Mode, look at the highest frequency. Then, mode = 2.

• Median, since σ 𝑓 = 40. Here it’s EVEN number. 

Median is at value
𝑛

2

𝑡ℎ
+

𝑛

2
+1

𝑡ℎ
𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛

2
=

40

2

𝑡ℎ
+

40

2
+1

𝑡ℎ
𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛

2
= 

𝟐+𝟐

𝟐
. 

Therefore, median is 2.
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The bar chart shows how many cars were sold by a salesman over a period of time. 

Find the mean, mode and median.

The data can be transferred to a table and another column added as shown.

3.0 MEAN, MODE & MEDIAN

continue

Cars sold daily, x Frequency, f Car sold x Frequency Cumulative frequency, CF

0 2 0x2 = 0 2

1 4 1x4 = 4 6

2 3 2x3 = 6 9

3 6 3x6 = 18 15

4 3 4x3 = 12 18

5 2 5x2 = 10 20

σ 𝒇 = 20 σ 𝒇𝒙 = 50
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continue

Cars sold daily, x Frequency, f Car sold x Frequency Cumulative frequency, CF

0 2 0x2 = 0 2

1 4 1x4 = 4 6

2 3 2x3 = 6 9

3 6 3x6 = 18 15

4 3 4x3 = 12 18

5 2 5x2 = 10 20

σ 𝒇 = 20 σ 𝒇𝒙 = 50

Observation 10th 
and 11th is here.

• Mean, ҧ𝑥 =
σ 𝑓𝑥

σ 𝑓
=

50

20
= 2.5 cars.

• Mode, look at the highest frequency. Then, mode = 3.

• Median, since σ 𝑓 = 20. Here it’s EVEN number. Median 

is at value
𝑛

2

𝑡ℎ
+

𝑛

2
+1

𝑡ℎ
𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛

2
=

20

2

𝑡ℎ
+

20

2
+1

𝑡ℎ
𝑜𝑏𝑠𝑒𝑟𝑣𝑎𝑡𝑖𝑜𝑛

2
= 

𝟑+𝟑

𝟐
. 

Therefore, median is 3.
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The children in a class state how many children there are in their family. The 

numbers they state are given below.

a) Find the mean, median and mode for this data.

b) Which is the most sensible measurement to use in this case?

The data can be transferred to a table and another column added as shown.

continue

Children, x
Frequency, 

f
Children x Frequency

Cumulative 
frequency, CF

1 10 10 10

2 11 22 21

3 4 12 25

4 1 4 26

7 1 7 27

σ 𝑓 = 27 σ 𝑓𝑥 = 55

1 2 1 3 2 1 2 4 2 2 1 3 1 2

2 2 1 1 7 3 1 2 1 2 2 1 3
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Cars sold daily, x Frequency, f Car sold x Frequency Cumulative frequency, CF

1 10 10 10

2 11 22 21

3 4 12 25

4 1 4 26

7 1 7 27

σ 𝑓 = 27 σ 𝑓𝑥 = 55

• Mean, ҧ𝑥 =
σ 𝑓𝑥

σ 𝑓
=

55

27
= 2.037 scores.

• Mode, look at the highest frequency. Then, mode = 2.

• Median, since σ 𝑓 = 27. Here it’s ODD number. 

Median is at value 
𝑛+1

2

𝑡ℎ
observation  = 

27+1

2

𝑡ℎ
 = 

14th observation.

Therefore, median is 2.

Observation 
14th is at here.
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SCAN QR @ CLICK LINK 
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Question 1:
Find the mean for each of the sets of data below:

a) 4, 9, 7, 10, 5

b) 2, 8, 6, 3, 12, 7, 4

c) 3, 2, 1, 3, 2, 2, 1, 3, 1, 2, 3, 2, 1

d) 1, 8, 7, 5, 6, 4, 7, 6

e) 20, 30, 24, 32

f) 12, 8, 14, 5, 1, 3, 0, 8, 10, 11

g) 9, −3, −6, 5, 0

h) 1.4, 2.8, 2.4, 2.5, 2.8, 3.1, 1.1

Question 2:
A basketball team plays 8 matches. The number of points they score in each 
match are: 62, 68, 67, 79, 82, 50, 74, 62
a) Find the mean number of points scored.
b) Write down the modal number of points scored.
c) Write down the median number of points scored.

Question 3:
Mr. Holland gives his class a test. The results are:

34%, 44%, 75%, 21%, 98%, 86%, 71%, 76%, 63%, 55%
a) Determine the mean mark.
b) Determine the median mark.
c) How many students scored above the mean mark?

ANSWER
TEST URSELF
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Question 4:
Five houses on a street are sold in 2016. They sell for

RM175,000 RM184,000 RM150,000 RM201,000 RM191,000
Calculate the mean price.

Question 5:
The mean of four numbers is 10. Three of the numbers are 9, 11 and 7. Determine 
the fourth number.

Question 6:
The mean of six numbers is 5. Five of the numbers are 6, 6, 5, 3 and 1.
What is the sixth number?

Question 7:
The mean of five numbers is 8.2. Four of the numbers are 8, 10, 12 and 10. 
Determine the fifth number.

ANSWER
TEST URSELF



45

Question 1:
Work out the mode for the each of the following
a) 5, 6, 6, 7, 8, 10
b) 1, 1, 1, 4, 6, 8, 12
c) 5, 5, 7, 7, 7, 8, 8, 9
d) 5, 7, 3, 5, 8, 9, 10, 2 8, 3, 3, 4, 6, 8, 13, 3, 18
e) 12, 14, 15, 17, 15
f) 2.3, 2.6, 2.8, 2.7, 2.8, 2.7, 2.4, 2.3, 2.1, 2.3
g) −2, −1, 5, 8, −2, 2, −1, 9, −1, 1, 2, −1

Question 2:
The bar chart shows the shoe size of a group of students.
a) How many students in total are there?
b) What is the modal shoe size?

Question 3:
Find the mode for the each of the following:
a) 8, 1, 1, 7, 2, 1, 5, 9, 4, 1, 5, 5, 9, 6, 4, 3, 2, 3, 1, 1, 9, 8, 7,
b) 8, 9, 7, 3, 4, 7, 9, 3, 4, 5, 1, 2, 2, 1, 3, 0, 0, 8, 1, 4, 7, 8, 6, 6, 3, 3, 3, 1, 3, 3, 5

Question 4:
Mrs. Green gives her class a test. The results are shown in the bar chart below.
a) What is the modal grade?
b) How many students sat the test?
c) A grade C or above is a “pass.”
What is the percentage of the students passing the test?

ANSWER
TEST URSELF
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Question 1:
Determine the median for the each of the following
a) 5, 1, 4, 6, 8
b) 9, 1, 3, 6, 7, 8, 9
c) 6, 4, 7, 1, 3, 8, 1, 10
d) 7, 3, 8, 9, 6, 5
e) 9, 8, 6, 6, 6, 7, 1, 2, 6, 8
f) −4, 5, −7, −1, 2, 0, 9
g) 20, 30, 10, 20, 40, 50, 60, 10, 80, 30
h) 49, 34, 12, 10, 53, 20, 65, 34, 90, 100, 33
i) 6.2, 6.8, 6.6, 7.2, 6.4, 7.4, 5.8

Question 2:
Shown are the ages and weights of 5 dogs.
a) Which dog has the median age?
b) Which dog has the median weight?

Question 3:
The height of some footballers are listed below:

1.81m, 1.78m, 1.88m, 1.79m, 1.86m, 1.85m, 1.78m, 1.93m
a) Calculate the median height.
b) What is the modal height?

Question 4: Write down five numbers with a median of 7
Question 5: Write down eight numbers with a median of 10
Question 6: Write down four different numbers with a median of 4.5
Question 7: The mean of five numbers is 8.2. Four of the numbers are 8, 10, 12 
and 10. Determine the fifth number. 

ANSWER
TEST URSELF
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Question 1:
The length of nine caterpillars are listed below

9cm, 4cm, 8cm, 10cm, 7cm, 5cm, 13cm, 10cm, 6cm
a) Find the mode.
b) Find the median.
c) Find the mean.

Question 2:
James plays six games of darts. His scores are 120, 71, 80, 14, 90, 117
Should James use the mean or the median to give him the highest
average score?

Question 3:
Shown are the weights of 3 puppies.
a) Calculate the mean 
b) Determine the median weights
c) What is the mode weight

Question 4:
The amount of water in some containers are:

2 litres, 330ml, 0.08 litres, 0.7 litres, 75ml, 5000ml, 0.15 litres
(a) Determine the median.
(b) Find the mean.

Question 5:
The median height of 11 footballers is 1.85m. Only one footballer has a height of 
1.85m. How many footballers have a height under 1.85m?

ANSWER
TEST URSELF
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Question 6:
Belfast Giants have played 5 matches and the mean number of goals scored is 3. 
When they play the 6th match, the mean increases to 4. How many goals were 
scored in the 6th match?

Question 7:
James is a car salesman. He has a target of selling 5 cars a day from Monday to 
Friday. Over Monday to Thursday, he has sold a mean of 6 cars a day. How many 
cars must he sell on Friday to meet his target?

Question 8: 
A teacher surveys a group of students. He asks how much pocket money they 
receive each week. Their respond are:

RM5    RM8    RM4    RM50    RM6     RM8    RM7.50    RM10     RM8    RM7
a) Work out the median
b) Work out the mean

Question 9: 
Shown below are five cards which are arranged in order from smallest to largest

The range of the cards is 6. The median of the cards is 7. The mean of the cards is 
8. Work out the 4 missing numbers. 

ANSWER
TEST URSELF
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Question 1
a) 7
b) 6
c) 2
d) 5.5
e) 26.5
f) 7.2 
g) 1
h) 2.3  

Question 2     
(a) mean = 68 (b) mode = 62 (c) median = 67.5 

Question 3:
a) mean = 62.3%
b) median = 67%
c) 6 students scored above the mean mark. 

Question 4: RM180,200
Question 5: 13
Question 6: 9
Question 7: 1

BACK TO 
TEST URSELF
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Question 1:
a) 6
b) 1
c) 7 
d) 5  
e) 15
f) 2.3
g) -1 

Question 2:     
(a) 44     
(b) Size 5     

Question 3:     
(a) 1     
(b) 3     
     
Question 4:
a) Grade C
b) 20
c) 18/20 or 9/10 

BACK TO 
TEST URSELF
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Question 1:
(a) 5 (b) 7 (c) 5 (d) 6.5 (e) 6
(f) 0 (g) 30 (h) 34 (i) 6.6 (j) 139.5

Question 2:
(a) Toto
(b) Fido

Question 3:
(a) 1.83m
(b) 1.78m

Question 4: 5, 6, 7, 8, 9 7, 7, 7, 7, 7 6, 6, 7, 
9, 100

Question 5: 7, 8, 9, 10, 10, 11, 12, 13 3, 4, 5, 9, 11, 13, 19, 20 
Question 6: 3, 4, 5, 6 1, 3, 6, 120
Question 7: -5, -3, -1, 1, 4, 9 -20, -15, -4, 4, 9, 80

BACK TO 
TEST URSELF
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Question 1:
a) mode = 10cm
b) median = 8cm
c) mean =  8cm

Question 2:
He should use the median

Question 3:
a) range = 6 kg
b) median = 10kg
c) mean = 10kg

Question 4:
a) median = 330ml
b) range = 4925ml

Question 5: 
5 footballers have a height under 1.85m

Question 6: 9 goals

Question 7: 1 car

Question 8:
a) median = RM7.75
b) mean = RM11.35

Question 9: The four missing numbers are 7, 7, 10, 11

BACK TO 
TEST URSELF
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MEASURE OF CENTRAL TENDENCY: UNDERGRADUATE STUDENTS’ ERROR 
IN DECISION-MAKING PERSPECTIVE Vol 14, No 1 (2021) 
https://ejournal.upi.edu/index.php/ije/article/view/29408

Mean, Median, and Mode: Measures of Central Tendency By Jim Frost 
https://statisticsbyjim.com/basics/measures-central-tendency-mean-median-
mode/

National Council of Teachers of Mathematics. (2000). Principles and standards 
for school Mathematics.

Saidi, S. S., & Siew, N. M. (2019). Assessing students' understanding of the 
measures of central tendency and attitude towards statistics in rural secondary 
schools. International Electronic Journal of Mathematics Education, 14(1), 73-86. 
DOI: 10.12973/iejme/3968

Measures of central tendency https://www.abs.gov.au/statistics/understanding-
statistics/statistical-terms-and-concepts/measures-central-tendency

Introduction Measure of Central Tendency” Youtube/@learningchampion Sept 
9, 2023 https://www.youtube.com/watch?v=EN5SQY92ebc&t=59s

Statistical Methods calculators > Construct an ungrouped frequency distribution 
table example https://atozmath.com/example/StatsUG.aspx?q=FTBLU&q1=E1

Ungrouped Frequency Distribution: Definition & Example by Zach BobbittPosted
on February 18, 2021 https://www.statology.org/ungrouped-frequency-
distribution/

Unit 5 Section 2 : Mean, Median, Mode and Range 
https://www.cimt.org.uk/projects/mepres/book8/bk8i5/bk8_5i2.htm

https://ejournal.upi.edu/index.php/ije/article/view/29408
https://statisticsbyjim.com/basics/measures-central-tendency-mean-median-mode/
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