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Week#1: Introduction to Statistics

Course Outline
 Definition of Statistics
 Population versus sample
 Parameter versus statistic
 Variable and its type
 Scale of measurement
 Data and its type
 Data collection techniques

 TEXT BOOK: M. A. Salam Akanda (2018). RESEARCH
METHODOLOGY -- A Complete Direction for Learners,
2nd Edition, Akanda & Sons Publications, Dhaka,
Bangladesh
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What is Statistics?
 Statistics is concerned with scientific methods for

collecting, organizing, summarizing, presenting and
analyzing sample data as well as drawing valid
conclusions about population characteristics and
making reasonable decisions on the basis of such
analysis.

 The two main branches of statistics are descriptive
statistics and inferential statistics.
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Scope of Statistics
 Statistics has been useful in researcher of almost all

disciplines.

 A few fields are: Planning, Population, Health, Family
planning, Biology, Business and commerce,
Agriculture, Physical science, Socio-economic study,
Environment, Medicine, Psychology and education,
Production industry, Astronomy etc.
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Uses of Statistics
a) Statistics helps in providing a better

understanding and exact description of a
phenomenon of nature.

b) Statistics helps in proper and efficient planning
of a statistical inquiry in any field of study.

c) Statistics helps in collecting an appropriate
quantitative data.

d) Statistics helps in presenting complex data in a
suitable tabular, diagrammatic and graphic form
for an easy and clear comprehension of the data.
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Limitation of Statistics
a) Statistical laws are true on average. Statistics are

aggregates of facts.
b) Statistical methods are best applicable on quantitative

data.
c) Statistical methods cannot be applied to heterogeneous

data.
d) If sufficient care is not exercised in collecting, analyzing

and interpreting the data, statistical results might be
misleading.

e) Only a person who has an expert knowledge of statistics
can handle statistical data efficiently.

f) Some errors are possible in statistical decisions.
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Population
An aggregate of all individuals or items

of interest in any particular study
defined on some common
characteristics is called a population.
The population is not confined to
people only, but it may also include
animals, events, objects, buildings, etc.
 If we study the weight of adult women in

Bangladesh, the population is the set of
weights of all the adult women in
Bangladesh.
 The employees of a given company or

the potential consumers in a target
market.
 The fishes in a sea or the life time of a

bulb.
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Sample
A sample is a particular

subset of the population that
an experimenter measures
and uses to investigate the
unknown characteristics of
the population. A sample
may be random or
nonrandom. The number of
individuals in the sample is
called sample size.
Selected employees in a

company.
10 selected babies born in

Bangladesh everyday.
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Population & Sample
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Population Versus Sample

Population Sample

 An aggregate of all
individuals or items (actual or
possible) defined on some
common characteristics is
called a population.

 Population size may be finite
or infinite.

 The statistical constants of
population are usually
referred to as parameters.

 A small with finite number of
individuals or items of a
population is called a sample.

 Sample size is always finite.

 The statistical measure
obtained from the sample
observations has been
termed as statistic.
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1. A group of 25 students selected to test a new teaching

technique. (S)

2. The total machine produced by a factory in one week.

(P)

3. The yearly expenditure on food for 10 families. (S)

4. All legal immigrants of Canada. (P)

5. Monthly food budget of 30 families in Manila. (S)
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Parameter
 A parameter is a numerical value or a measurable

characteristic of a population that describes some
aspect of a population, such as a population mean (µ)
or a population standard deviation (σ) (remember P for
population & parameter).

 For example, we may want to know the average
height of all 1000 students in a school. This is a
parameter because it is describing all of the
population.

13



Statistic
 A statistic is a numerical value or a measurable

characteristic of a sample (remember S for sample &
statistic). Generally, a statistic is used to estimate the
value of a population parameter.

 For instance, suppose we selected a random sample of
100 students from a school with 1000 students. The
average height of the sampled students would be an
example of a statistic. In fact, any measurable
characteristic of the sample would be an example of a
statistic.
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Parameter & Statistic
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Decide whether the numerical value describes a
population parameter or a sample statistic. Explain your
reasoning.
 A recent survey of 200 college career centers reported

that the average starting salary for petroleum engineering
majors is 45,000 taka per month. (Statistic)

 The 2583 students who accepted admission offers to the
University of Evora, Portugal in 2018 have an average
Scholastic Assessment Test (SAT) score of 1442.
(Parameter)

 In a random check of a sample of retail stores, the Food
and Drug Administration found that 37% of the stores
were not storing fish at the proper temperature.
(Statistic)
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Variable
 A variable is a measurable quantity or quality that

changes over time, or takes different values or qualities
in different situations.

 Examples: The height of a person, the yield of a crop,
the price of a commodity, the number of children in a
family, hair color (brown, black, white etc.), religion
(Muslim, Hindu, Christian, etc.) are some examples of
variables.
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Constant
 Constant is a theoretical or experimental quantity,

condition, or factor that does not vary in specified
circumstances.

 Examples: Avogadro’s number, Planck’s constant and
the speed of light are examples of constants.
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Role of Variable
 Research cannot be possible without taking into

consideration measurable factors that are subject to
change due to circumstances. Anything that can vary
in research due to circumstances is called a variable.

 The role of a variable can be defined to be the dynamic
character of a variable embodied by the succession of
values the variable obtains, and how the new values
assigned to the variable relate to other variables.
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Types of Variables
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Qualitative Versus Quantitative Variable

Basis Qualitative Variable Quantitative Variable

Meaning A qualitative variable is one for
which numerical measurement is
not possible.

Quantitative variable can be
expressed numerically.

Nature Qualitative variable can only be
counted.

Quantitative variable can be
counted and/or measured.

Example Intelligence, beauty are the
examples of qualitative variable.

Height and weight of people,
price of commodities are the
examples of quantitative
variable.
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Discrete Versus Continuous Variable
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Basis Discrete Variable Continuous Variable

Definition When a variable can assume
only isolated finite number of
values, it is called a discrete
variable.

A variable is said to be continuous
if it can theoretically assume an
infinite number of possible values
within a given range or ranges.

Values Discrete variable can only
assume integer values.

Continuous variable can assume
both integer and/or fractional
values.

Nature Discrete variables are
countable.

Continuous variables are
measurable.

Example The number of eggs that hens
lay is an example of discrete
variable.

Height of students of a class is an
example of continuous variable.



Graphical Representation of Discrete 
and Continuous Variables
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Scale of Measurement
 Measurement is a process of assigning number to some

characteristics or variables or events according to
scientific rules.

 The scale determines amount of information
contained in data.

 The scale indicates the data summarization and
statistical analysis that are most appropriate.
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Criteria for Selection of Scale
a) Scale selected should be appropriate for the variable one

wishes to categorize.
b) Levels or scales should be practical to use.
c) Each level should be clearly defined.
d) Sufficient number of categories should be created.
e) The number of categories created should cover all

subjects in the sample.
f) The categories should not overlap i.e., should be

mutually exclusive.
g) The scale used should be sufficiently ‘powerful’ to show

differences in their relationship with dependent variable
or outcome.
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Types of Scale
Stevents (1946) has recognized some type of scales

 Nominal scale

 Ordinal scale

 Interval scale

 Ratio scale

 Nominal Scale: The measurement scale, in which
numbers are assigned to the categories or variable values
for identification only, is called a nominal scale.

 For example: Naming of streets, naming of persons and
cars, gender, smoking status, zip code etc.
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Ordinal Scale
 The measurement scale in which numbers are

assigned to the categories or variable values for
identification as well as for ranking is called an
ordinal scale.

 For example: Consider the variable economic status
which can be categorized as rich (1), middle class (2)
and poor (3).

 Military rank(Brigadier, Colonel, Lieutenant Colonel)

 Letter grade in school (A, B, C, D, F)

 Miss World result (first runner up, second runner up)
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Interval Scale
 The measurement scale in which numbers are

assigned to the variable values in such a way that the
level of measurement is broken down on a scale of
equal units and the zero value on the scale is not
absolutely zero, is called an interval scale.

 Example:

 Temperature (measured in degrees Celsius or
Fahrenheit)

 IQ test score

 Calendar time (3PM, 6PM)
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Ratio Scale
 The measurement scale in which numbers are

assigned to the variable values in such a way that the
level of measurement is broken down on a scale of
equal units and the zero value on the scale is
absolutely zero, is called a ratio scale.

 For example: age, weight, pulse rate, fat consumed (in
gm), distance (in km) etc.
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Comparison of Scale of Measurement
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Data
 Data is a plural word and

comprehend the idea of
collection of pieces of
information on some
variables. Data are the
foundation stones and
basic raw, disorganized
facts and figures
collected from any field
of inquiry.

31



Data Versus Information
Basis Data Information

Definition Data is raw, disorganized facts
that need to be processed. Data
can be something simple and
seemingly random and useless
until it is organized.

When data is processed, organized,
structured or presented in a given
context so as to make it useful, it is
called information.

Example Each student’s test score is one
piece of data.

The average score of a class or of the
entire school is information that
can be derived from the given data.

Result Data are the raw material. Information is the product.

Meaning Data do not carry any meaning. Information must carry a logical
meaning.
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Types of Data
 Statistical data depending upon the sources are of two

types:
 Primary Data: The data which are originally collected by an

investigator or an agent for the first time for the purpose of
statistical enquiry are known as primary data. The data is thus
original in character.

 Secondary Data: The data which are collected or obtained from
some published or unpublished sources are called secondary
data. This type of data is not original in character.

 For example: the reports and publications made by Central
Bureau of Statistics are primary for that organization but
secondary for those who use it.
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Types of Data
 Qualitative Data: The data collected on qualitative variables

is called qualitative data. The data are classified by counting
the individuals having the same characteristics or attribute and
not by measurement.

 For example: Gender: male/female; Disease: present/absent;
Smoke: smoking/not smoking

 Quantitative Data: The data collected on quantitative
variables is called quantitative data. These data can be
expressed as a number, or quantity or magnitude.

 For example: Level of hemoglobin in the blood, intra ocular
pressure, height, weight, etc.
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Measurement Scale

 Qualitative Data

 Nominal Scale

 Ordinal Scale

 Quantitative Data

 Interval Scale

 Ratio Scale
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The choice of appropriate statistical technique depends upon 
the type of data in question.



Data Collection
 Data collection is a systematic process of collecting

detail information about desire objective from selected
sample under controlled settings.

 The tools and techniques to be employed to collect
data depend largely on the objectives of the study.

 Collection of data is very essential in any research to
provide foundation for it.

 Data are necessary to provide the solution of the
problem.
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Methods of Primary Data Collection Techniques
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Observation Method:
Observation is such a data

collection method where we
have to use eyes rather than
ears or voice. This method is
called the classic method of
scientific enquiry. In this
method the observer shares
the life and activities of the
desired community.

For example, if we want to
collect information about the
food habit of the Rakhaing
sects than observation
method would be suitable.
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Mail Questionnaire
 The mail questionnaire

is a method where a set
of questions is sent by
mail to the respondents.
A covering letter is also
sent along with the
questionnaire with an
earnest request that they
might reply correctly,
honestly and within the
due time.
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Interviewing Method
 Interviewing is the method

of achieving information
from the respondents, in
where the information is
gained by a conversation
between interviewer and
respondent. The
information through
interview might be
achieved by various ways.
Some of them are:
 Telephone interview
 Indirect inquiry
 Personal interview
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Experimental Method
 In an experiment, the

researcher attempts to
observe the outcome of
the experiment
conducted by him
intentionally, to test the
hypothesis or to discover
something or to
demonstrate a known
fact.
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Database
 A database is a collection of information that is

organized so that it can be easily accessed, managed,
updated and efficient retrieval. The collected
information could be in any number of formats
(electronic, printed, graphic, audio, statistical,
combinations). There are physical (paper/print) and
electronic databases. Researchers can use reliable and
valid data from database for their research purpose.
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In-depth interview
 In-depth interviews are a

guided, open-ended
discussion with a single
respondent. Interviewers
lead respondents
through a structured
topic guide that
addresses key issues of
interest.
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Focus Group Discussion (FGD)
 A focus group is a small

group of six to ten people
led through an open
discussion by a skilled
moderator. The aim of
the focus group is to
make use of participants’
feelings, perceptions and
opinions.
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Observational Method
 Observation method

refers to a technique
involving systematically
selecting, watching,
studying and recording
the behaviour and
characteristics of
people’s objects and
phenomena.
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Document Analysis
 Document analysis is a

systematic procedure for
reviewing or evaluating
documents – both
printed and electronic
(computer - based and
Internet - transmitted)
material.
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Content Analysis
 Content analysis is a

research technique for the
objective, systematic and
quantitative description of
the content of
communication. The unit
of analysis may be words
(different words used in
the message), characters
(individuals or objects),
themes and time measures
(duration and length of the
message).
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Stay Safe.
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