
Statistics for Research Methods
Workshop 1
Descriptive Statistics



What are statistics?
• Statistics are a range of techniques used for 

gathering, organising and analysing quantitative 
data

• Data: quantitative information – i.e. can be 
expressed in numbers

• Descriptive Statistics
▫ Used to describe a set of quantitative data

• Inferential Statistics
▫ Used to make predictions about large groups (i.e. 

populations) based upon the analysis of data 
gathered from a smaller group (i.e. samples)



Variables
• Variables represent things that differ between individuals or 

situations
▫ People: height, weight, blood pressure, body temperature, eye colour, 

shoe size, favourite colour, handedness etc…
▫ Computer systems: Processor, memory, chipset, network card, speed, 

graphics card, network speed etc…
▫ Businesses: number of employees, share price, sector, annual profit, profit 

margin, type, size etc…
• Discrete variables

▫ Can only take on particular values, e.g. size = (small, medium, large); 
Number of students in a class

▫ Types of cars in a parking lot ( Sedan, SUV, Truck); This variable can take 
only specific categories not an intermediate value;

▫ Have finite or countable number of possible values
• Continuous variables

▫ Can take of any value, e.g. height (measured in inches or centimeters), 
Weight (measured in pounds or kilograms)

• Independent variables can be manipulated to see how changing 
them affects another dependent (related) variable

• Dependent variables are measured to see how changing the 
independent variable affects them



Scales of measurement
• Measurement is the assignment of numbers to variables. Different 

types of variables have different types of rules that determine what 
values can be assigned to them

• Variables are measured on one of four different scales
• Nominal

▫ Things are assigned to categories, e.g. size, gender, eye colour, country of 
residence, Operating system, Web Browser, Image File format

• Ordinal
▫ Things are ranked according to magnitude, e.g. Bad→Good, Rich→Poor, 

by year, by age, user satisfaction rate ( very dissatisfied → very satisfied), 
Error severity level (Low → critical) ; Likert scale response ( disagree → 
agree); 

• Ratio
▫ Things have a meaningful/true zero point and are measured from there; 

Presence of true zero points, allow comparison and ratio between values;  
e.g. height, weight, storage capacity, network bandwidth, scree resolution.

• Interval
▫ Things with no meaningful/true zero point ; difference between values are 

consistent ( difference between 10 and 20 is same as the difference 
between 30 and 40), e.g. Temperature, Calander dates, IQ score



Frequency Distributions
• When data is first gathered it is generally in the form 

of an unordered set of scores
• The first thing to do with it is to organise and display 

it using a frequency distribution
• Suppose you have an EQ test in which the students 

gained the following scores:

• What can we say about the data? Not a lot…



Frequency distributions
• The first thing to do is to create a frequency 

distribution
1. Locate the lowest and highest scores – 43 and 51
2. Record all possible scores, even if they’re not present in 

the dataset – 43, 44, 45, 46, 47, 48, 49, 50, 51
3. Go through the list of scores and tally each score one by 

one. At the end of this process our data looks like this:



Frequency distributions
4. Now count the number of tallies to find the 

frequency

• This diagram provides a lot more information than 
the raw data
▫ The data is grouped around 47
▫ Most data is in the 45-49  range
▫ The most common score was 47, with 25 students



Frquency Distributions
• These can also be created using Excel with the 

histogram tool from the Analysis ToolPak



Exercise
• Using the data for a midterm exam (RM 7 

Midterms (Excel)), create the frequency 
distribution for the dataset:



Grouped frequency distributions
• If scores vary more than in the previous example 

it can be difficult to see patterns in the frequency 
distribution

• It may be easier to see them if there are fewer 
scores, so grouping the scores becomes an 
option

• Suppose 80 students take a midterm exam



Grouped frequency distributions
• To create a grouped frequency distribution

1. Find the lowest and highest scores – 20 and 56
2. Subtract lowest from highest to find the range – 56-20 = 

36
3. Determine the width of each class interval so that there 

are ten to twenty intervals. Use an integer width 
whenever possible – in this case we’ll use a class interval 
of 3

4. Determine the starting point of the lowest interval. In 
this case it could be 18-20, 19-21, or 20-22

5. Record the score limits for all possible class intervals
6. Go through the list of scores and tally each score one by 

one.
7. Convert the number of checks for each interval into a 

frequency



Grouped frequency distributions
• Using an interval width of 3 and a starting point of 20 

gives a grouped frequency distribution that looks like 
this:

• Once the scores are placed in a group you lose 
information about the individual scores or use the 
granularity.

• Decisions about interval size and start point will alter the 
distribution



Exercise
• Using the midterm exam data, create the 

following grouped frequency distributions:
▫ One with an interval width of 4 and a start point of 

20
▫ One with an interval width of 4 and a start point of 

18

• What differences can you see between these 
distributions?



Descriptive Statistics
• Frequency distributions are good for getting a 

graphical view of data, sometimes an actual 
number is what is required
▫ Average MP’s salary
▫ Average number of minutes spent on FB each day

• Single numbers can be misleading, as we also 
need to know how the scores vary within a 
dataset

• To do this we need to look at
▫ Measures of central tendency
▫ Selecting a measure of central tendency
▫ Measures of variability



Measures of Central Tendency
• These provide an average or typical score that 

describes the level of a set of scores
▫ Useful when comparing individual scores with the 

group or an external standard
• The most commonly-used measure of centre is the 

mean 
▫ Add up all of the scores and divide by the number of 

scores
�𝑋𝑋 = ∑ 𝑋𝑋

𝑁𝑁
 

where X is the set of scores and N is the number of scores
• �𝑋𝑋 is used when talking about the mean of a sample
• 𝜇𝜇 is used when talking about mean of the population 

from which a set is drawn (this difference is 
important later on)



Measures of Central Tendency

• The median is the score that divides the frequency 
distribution in half, i.e. the middle score
▫ The easiest way to find this is to order the scores from 

lowest to highest and to find the middle score
• Given an odd set of scores: 113, 95, 94, 133, 112
▫ Rearrange: 94, 95, 112, 113, 133
▫ Take the middle value: 112

• Given an even set of scores: 113, 95, 94, 133, 112, 
102
▫ Rearrange: 94, 95, 102, 112, 113, 133
▫ Take the mean of the middle two values: 
 (102 +112)/2 = 107



Measures of Central Tendency
• The mode is the most frequently occurring score in 

a set of scores
▫ This is the largest column on the frequency 

distribution
• Given a set of scores 110, 105, 100, 100, 100, 100, 

99, 98
▫ 100 appears 4 times, more than any other, so is the 

mode
• Given a set of scores 110, 105, 105, 103, 100, 100, 99, 

98
▫ 105 and 100 both appear twice so we have two modes
▫ Bimodal and multimodal distributions are possible



Selecting a measure of central tendency
• In a symmetrical unimodal distribution the 

mean, median and mode will have the same 
values.

• The mean is the ‘balance point’ of a distribution
▫ It reflects the position of every score in a dataset 

and is the most affected by any skewness in the 
dataset

• If a dataset is skewed then it is better to report 
the median than the mean

• A skewed dataset is one that is unbalanced 
compared to a ‘Normal’ dataset



The Normal curve
• The Normal curve is a mathematical idealisation 

of a particular type of symmetrical distribution
• Many actual data distributions approximate the 

normal curve so we can use it to help interpret  a 
wide range of datasets
▫ Data that approximates the Normal curve is 

known as normal data



The Normal curve
• All normal curves share the following features but 

differ in their means and standard deviations
1. All normal curves are symmetrical about the mean
2. All normal curves are unimodal
3. Since the curves are symmetrical and unimodal, 

mean=median=mode
4. All normal curves are asymptotic to the horizontal 

axis of the distribution
▫ Scores are continuous and mathematically describe an 

infinite set
5. All normal curves have the same proportions of 

scores under the curve relative to particular 
locations on the horizontal axis when the scores are 
expressed in a similar basis



The Normal curve

50th%ile

2.5th%ile
16th%ile 84th%ile

97.5th%ile



Skewed distributions

• The Normal distribution is symmetrical, but some 
frequency curves are not
▫ If a test is very easy most people get high scores
▫ If a test is very difficult most people get low scores

• Depending on which way the bulk of the scores have 
shifted we can say if a curve is positively skewed or 
negatively skewed
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Variation with Skewness
Dataset X: 1, 2, 2, 2, 3
 Mean �𝑋𝑋 = 2
 Median = 2
 Mode = 2
Dataset Y: 1, 2, 2, 2, 3, 6
 Mean �𝑌𝑌 = 2.667
 Median = 2
 Mode = 2
Dataset Z: 1, 2, 2, 2, 3, 6, 7, 8
 Mean 𝑍̅𝑍 = 3.875
 Median = 2.5 
 Mode = 2
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Range

• The simplest measure of variability is the range
• The range is simply the highest score (H) minus 

the lowest score (L)
▫ Range = H – L

• In classroom X
▫ Range = H – L = 160 – 40 = 120

• In classroom Y
▫ Range = H – L = 102 – 96 = 4

• This gives a very basic measure of overall 
variability as it doesn’t take any skewness into 
account

• Better measures are the variance and the 
standard deviation



Variance
• The variance is the most commonly used 

measure of variability
• It is defined as the mean of the sum of the 

squares of the deviation scores

𝑆𝑆𝑆𝑆2 =
∑ 𝑋𝑋 − �𝑋𝑋 2

𝑁𝑁 − 1
• 𝑋𝑋 − �𝑋𝑋  is the deviation score
▫ Positive scores are above the mean
▫ Negative scores are below the mean
▫ If we calculate the mean deviation these would 

cancel out, so we square them to change all 
negatives to positives (common statistical 
technique) then take the mean value of the 
squared scores



Standard Deviation (S.D.)
• Another common measure of variation is the 

standard deviation
• This is easy – take the square root of the 

variance

Scores (X)
9 Mean �𝑋𝑋 = 5
7 Variance SD2 = 10
5 Standard Deviation SD = 3.16
3
1



Using Excel
• Calculating the means, variances and standard 

deviations can be done by hand but is better 
done with a spreadsheet or a statistical package



Using Excel
• The five main Excel functions are:
▫ Mean: AVERAGE(range)
▫ Median: MEDIAN(range)
▫ Mode: MODE(range)
 If there is no mode then it will return the value #N/A

▫ Variance: VAR.S(range)
 This will ignore any non-numerical cells in the range

▫ Standard Deviation: STDEV.S(range)
 This will ignore any non-numerical cells in the range



Exercise 
• Download the file Midterms.xlsx and calculate 

the mean, median, mode, variance and standard 
deviation of the data therein



Summary
• All of today’s material looked at descriptive 

statistics of univariate data 
▫ Frequency distributions
▫ Measures of central tendency
▫ Selecting a measure of central tendency
▫ Measures of variability
▫ Using Excel for statistics

• Next session we’ll look correlation and how this 
can be used to make predictions using linear 
regression.



Coming soon
• Next session: The Normal curve

• Homework: Read chapter 5 of Statistics for 
the Terrified.
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