
INTRODUCTION TO STATISTICS

What is statistics? Is the science of learning from data and working through information to 
resolve questions of interest. It involves collecting, presenting,analysing and 
interpreting data through summaries and statistical representations.

Statistical representations: Includes graphs, tables etc. (used as a better way to present statistical data 
and info)

What are the objectives of 
statistical studies?

A primary objective is to obtain info about a target population using a 
sample. Aim to answer a question of interest through set research methods.

Target population: Comprises all relevant subjects of interest.

Sample: Is a manageable subset, selected to make the study feasible. We use a 
sample to answer questions about a target population (find an average). 
The sample should be representative of the target population (not biased), 
and large enough to give accurate information. Different types of samples:

• Representative sample — the characteristics of the members in the 
sample should represent those of the target population without bias 
(eg. different age groups, religion, occupations — to gain a variety of 
responses). Should be used to make inferences about the target 
population.

• (Simple) Random sample — where each member of the population 
has the same chance of being selected (eg. picking names out of a 
hat).

The accuracy of a sample for determining a pollution characteristic depends 
of two factors:

• The sample size (sample size needed depends on the kinda of data).
• The variability (spread) of the measurements.

What does the scope of 
statistical study involve?

The scope of statistical study is an ongoing cycle that involves:
1. Study design
2. Data analysis
3. Interpretation of results
4. Next study?

What does the study 
design involve?

There are four steps to a study design, they include:
1. Formulate the question of interest from the info (What? Why? 

Who?)
2. Specify the target population (Who/What? Where? When?)
3. Determine the measurements to be collected (variables)
4. Define the method of data collection (How? When? Where?)

What are the different 
types of studies?
(In statistics we work 
inductively)

What is the difference 
between deductive and 
inductive studies?

A deductive study is based on logic, starting with known facts or 
assumptions and arriving at a conclusion. Where as an inductive study is 
reasoning in which we seek to supply strong evidence for the truth of the 
conclusion.
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Deductive (non-
empirical)

Inductive 
(empirical)

Qualitative 
(unstructured)

Quantitative 
(structured)

Observational Experimental



What is the difference 
between qualitative and 
quantitative studies?

A qualitative study is a relatively unstructured study involving open-ended 
questioning of subjects. While, a quantitative study involves structured date 
collection, meaning there are set guidelines for the method of study.

What is the difference 
between an observational 
and experimental study?

An observational study involves finding links and associations with different 
types of info, and where there is no intervention by the investigator, nor is 
there any treatment imposed. Whereas, an experimental study is one which 
the investigators has some control over the determinant and undertakes 
some tests.

General design of an 
experimental study:

What are variables? Variables are certain measurements that are liable to vary or change.

What is bias? Bias may be defined as any systematic error which results in an incorrect 
estimate of parameter or an incorrect associated between variables in a 
study. The various types of bias include:

• Selection bias — refers to any systematic differences occurring in the 
way that subjects are selected for a study (eg. selecting a group of 
individuals who all have very similar responses).

• Measurement bias — refers to systematic differences in the 
measurement of variables (eg. people may collect response 
information more carefully in the morning than the afternoon).

• Response bias — occurs when the response rate to a survey is too 
low, as only certain types of people usually respond to surveys 
(ideally the response rate should be at least 75%).

• Confounding — is a variable that distorts (increases or decreases) the 
apparent effect of one variable (determinant) on another (outcome).

What are the different 
types of data 
classification?

Data can either be:
• Categorical — an observation can only belong to one of two or more 

groups. Can either be nominal (named variables eg. favourite colour) 
or ordinal (grouped variables with some ordering eg. a grade attained 
A, B, C, D). If there are two groups the variable may be referred to as 
binary or dichotomous.

• Numerical — an observation can take an integer or non-integer value.  
Can either be discrete (variables that take discrete values eg. number 
of students) or continuous (variables that can assume any value eg. 
height and weight).
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GRAPHS

What are graphs and why 
are they used?

Graphs allow us to explore data to see overall patterns and to see detailed 
behaviour. The type of display depends on the variables displayed (ie. 
categorical vs numerical).

What do graphs need? • A title
• Clearly labelled axes
• An explanatory comment
• To be clear and uncluttered
• A key

When should certain 
graphical displays/
summaries be used?

What are the 
characteristics of a 
clustered bar chart?

The bars are displayed vertically with different variables grouped together to 
show comparisons.

What are characteristics of 
a bar chart?

Bar charts display one categorical variable, with the bars displayed vertically 
to gain an idea of the chap of the data.

What are the 
characteristics of a scatter 
plot?

• Are used to determine whether there is a relation between two 
numerical variables. 

• Points are plotted for each observation.
• If the relation is used to determine whether one variable may be a 

predictor of the other variable, the X variable (horizontal axis) is the 
predictor and the Y variable (vertical axis) is the response variable.

• If Y increases as X increases = positive relation
• If Y decreases as X increases = negative relation

What are the 
characteristics of a 
histogram?

They are used to display a sample of numerical data and are similar to bar 
charts, but the bars have no spaces between them, allowing us to gain a 
clear idea of the shape of the data.

What are the 
characteristics of a box 
plot?

Box plots are useful for graphing and comparing sets of numerical data from 
two or more categorical groups.
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DATA: Categorical Numerical

Categorical Clustered bar 
charts

Compartitive 
box plots

Bar charts or 
pie charts

Numerical Comparitive 
box plots

Scatter plots Histograms

Bar charts or 
pie charts

Histograms


