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INTRODUCTION

This course is a three-credit unit course for undergraduate students in
political science and other social sciences. The materials have been
developed with the Nigerian context in view. This course guide gives you
an overview of the course. It aso provides you with information on the
organisation and requirements for the course.

COURSE AIMS

The main aim is to help you have the basic knowledge of statistics as it
relatesto research in political science. However, thefollowing broad aims
will also be achieved:

i) Educating you about the basic concepts and principles of statistics
In decision-making process.

i) Highlighting the uses and limitations of statisticsin the society.

iii)  Acquainting you with the methodology of data collection and
presentation in the political and other social sciences.

iv)  Toeducate you about how to analyse contemporary issues through
scientific logical deductions.

V) To enable you understand some basic statistical theories and the
importance of measures of central tendencies.

COURSE OBJECTIVES

To achieve the aims set out above, POL212 has overall objectives. In
addition, each unit also has specific objectives. The objectives of each
unit are stated at the beginning of each unit. It is advisable that you read
them before working through the units. Reference may be made to them
in the course of studying the units as self-assessments strategy.

Listed below are the wider objectives for the course as a whole. By
meeting the objectives, you should be regarded as having met the aims of
the course. On successful completion of the course, you should be ableto:

a) Discuss the definitions, scope and origin of statistics

b) Explain the approach to data collection

C) Understand the importance and limitation of statistics

d) Explain the tabulation and classification of data

€) Appreciate the graphical and diagrammatical presentations of data

f) Understand the frequency of distribution

0) Understand measures of dispersion and measures of partition
define health care financing

h) Explain the probability theory

i) Discuss the Permutation and Combination theory
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) Decipher the binomial distribution
K) Understand the nature and importance of statistical inquiries
) Appreciate the nature of pure and social science research.

WORKING THROUGH THE COURSE

To complete the course, you are required to read the study units and other
related materials. It is also necessary to undertake practical exercises for
which you need a pen/pencil, anotebook, graph paper and other materials
that will be listed in this guide. The exercises are to aid your
understanding of the concepts presented. At the end of each unit, you will
be required to submit written assignments for assessment purposes. At the
end of the course, afinal examination will be written.

COURSE MATERIALS
The major materials needed for this course are:

() Course guide

(i)  Study guide

(i)  Assignment file

(iv)  Relevant textbooks including the ones listed under each unit

(v)  You may also need to listen to educative programmes and special
reports on electronic and print media

(vi) In addition, read newspapers, news magazine, and academic
journals. You also need to interact with computer to explore the
Internet facilities.

STUDY UNITS

There are 21 units (of four modules) in thiscourse. They are listed below:

Module 1

Unit 1 Definitions, and Scope of Statistics
Unit 2 Approach to Data Collection

Unit 3 Introduction to Set Theory 1

Unit 4 Introduction to Set Theory 11

Unit 5 Concepts of Logic

Module 2

Unit 1 Diagrammatic Presentation of Data
Unit 2 Frequency Distribution

Unit 3 Graphical Presentation of Data

Unit 4 Measures of Central Tendency
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Unit 5 Measures of Dispersion |

Unit 6 Measures of Dispersion |1

Module 3

Unit 1 Probability Theory |

Unit 2 Probability Theory 11

Unit 3 Permutation Theorem

Unit 4 Combination

Unit 5 Binominal Distribution

Module 4

Unit 1 Nature and Importance of Statistical Inquiries
Unit 2 Basic Research Methodology |

Unit 3 Basic Research Methodology Il

Unit 4 Nature of Science

Unit 5 Some Basic Conceptsin Social Statistics

As you can observe, the course begins with the basics and expandsinto a
more elaborate, complex and detailed form. All you need to doisto follow
the instructions as provided in each unit. In addition, some self-
assessment exercises have been provided with which you can test your
progress with the text and determine if your study is fulfilling the stated
objectives. Tutor- marked assignments have also been provided to aid
your study. All these will assist you to be able to fully grasp knowledge
of international economic relations.

TEXTBOOKSAND REFERENCES

Certain books have been recommended in the course. Y ou may wish to
purchase them for further reading.

ASSESSMENT FILE

An assessment file and a marking scheme will be made available to you.
In the assessment file, you will find details of the works that must be
submitted to the tutor for marking. There are two aspects of the
assessment of this course: the Tutor - Marked Assignment and the written
examination. The marks obtained in these two areas will make up the final
marks. The assignment must be submitted to the Tutor for formal
assessment in accordance with the deadline stated in the presentation
schedule and the assignment file.

The work submitted to the Facilitator for assessment will count for 30%
of the student’s total score.

Vi
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COURSE MARKING SCHEME

COURSE GUIDE

The following table lays out how the actual course mark alocation is
broken down.

Assessment

Marks

Assignments (Best three assignments out of four,

marked) 30%
Fina Examination 70%
Total 100%

PRESENTATION SCHEDULE

The dates for submission of all assignment will be communicated to you.
You will aso be told the date of completing the study units and dates for
examinations.

COURSE OVERVIEW

Unit [Titleof Work Weeks  |Assessment (End
Activity  |of Unit)
Course Guide

Module 1l

1 Definitionsand Origin of Statistics Week 1 |Assignment 1
2 Approach to data collection Week 2 |Assignment 1
3 Introduction to Set Theory 1 Week 3 |Assignment 1
4 Introduction to Set Theory 11 Week 4 |Assignment 1
5 Concepts of Logic Week 5 |Assignment 1
Module 2

1 Diagrammatic Presentation of Data Week 6 |Assignment 1
2 Frequency Distribution Week 7 Assignment 1

vii
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3 Graphical Data Presentation Week 8 |Assignment 1
4 Measures of Central Tendency Week 9  Assignment 1
5 Measures of Dispersion | Week 10 Assignment 1
6 Measures of Dispersion || Week 11  Assignment 1
Module 3
1 Probability Theory |
2 Probability Theory Il Week 12 |Assignment 1
3 Permutation Theorem Week 13 |Assignment 1
4 Combination Theorem Week 14 Assignment 1
5 Binomial Distribution Week 15 |Assignment 1
Module 4
1 Nature and Importance of StatisticalWeek 16 |Assignment 1
Inquiries
2 Basic Research Methodology | Week 17 Assignment 1
3 Basic Research Methodology 11 Week 18 Assignment 1
4 Nature of Sciences Week 19 Assignment 1
5 Some Basic Concepts in SocialWeek 20 Assignment 1
Statistics
Total Week 21

WHAT YOU WILL NEED FOR THE COURSE

This course prepares you for expert knowledge in public administration.
It will be helpful if you try to study and review every module. Second,
you may need to purchase one or two texts recommended asimportant for
your mastery of the course content. Quality time in a study friendly
environment every week would be helpful. If you are computer-literate
(which ideally you should be), you should be prepared to visit
recommended websites. You should also cultivate the habit of visiting

reputable physical libraries accessible to you.

viii




POL 212 COURSE GUIDE

TUTORSFACCILITATORSAND TUTORIALS

There are 15 hours of tutorials provided in support of the course. Y ou will
be notified of the dates and location of these tutorials, together with the
name and phone number of your tutor as soon as you are alocated a
tutorial group. Your tutor will mark and comment on your assignments,
and keep a close watch on your progress. Be sure to send in your tutor
marked assignments promptly, and feel free to contact your tutor in case
of any difficulty with your self- assessment exercise, tutor-marked
assignment or the grading of an assignment. In any case, you are advised
to attend the tutorials regularly and punctually. Alwaystake alist of such
prepared questions to the tutorials and participate actively in the
discussions.

ASSESSMENT EXERCISES

There are two aspects to the assessment of this course. First is the Tutor-
Marked Assignments; second is a written examination. In handling these
assignments, you are expected to apply the information, knowledge and
experience acquired during the course. The tutor-marked assignments are
now being done online. Ensure that you register al your courses so that
you can have easy access to the online assignments. Y our score in the
online assignments will account for 30 per cent of your total coursework.
At the end of the course, you will need to sit for afinal examination. This
examination will account for the other 70 per cent of your total course
mark.

TUTOR-MARKED ASSIGNMENTS

You will have to submit a specified number of the TMAS. Every unit in
this course has a Tutor - Marked Assignment. You will be assessed on
four of them but the best three performances from the TMAs will be used
for your 30% grading. When you have completed each assignment, such
should be sent together with a Tutor - Marked Assignment Form, to your
Tutor. You are advised to make sure that each assignment reaches your
Tutor on or before the deadline for submissions. If for any reason, you
cannot complete the work on time, contact should be made with the
facilitator for a discussion on the possibility of an extension. Extensions
will not be granted after the due date unless under exceptional
circumstances.

Usually, there are four online tutor-marked assignments in this course.
Each assignment will be marked over ten percent. The best three (that is
the highest three of the 10 marks) will be counted. This implies that the
total mark for the best three assignments will constitute 30% of your total
course work. You will be able to complete your online assignments
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successfully from the information and materials contained in your
references, reading and study units.

FINAL EXAMINATION AND GRADING

Thefinal examination for POL 123: Introduction to public administration
will be of two hours duration and have avalue of 70% of the total course
grade. The examination will consist of multiple choice and fill-in-the-
gaps questions which will reflect the practice exercises and tutor- marked
assignments you have previously encountered. All areas of the coursewill
be assessed. It isimportant that you use adequate time to revise the entire
course. You may find it useful to review your tutor-marked assignments
before the examination. The final examination covers information from
all aspects of the course.

Thefinal examination will be atest of three hours. All areas of the course
will be examined. You should find time to read the unit all over before
the examination. Thefinal examination will attract 70% of thetotal course
grade. The examination will consist of questions, which reflect the kinds
of self-assessment exercises and Tutor- Marked Assignment previously
encountered. Moreover, all aspects of the course will be assessed. You
should use the time between completing the last unit, and taking the
examination to revise the entire course.

HOW TO GET THE MOST FROM THIS COURSE

1 There are 25 units in this course. You are to spend one week in
each unit. In distance learning, the study units replace the
university lecture. This is one of the great advantages of distance
learning; you can read and work through specially designed study
materials at your own pace, and at atime and place that suites you
best. Think of it as reading the lecture instead of listening to the
lecturer. In the same way a lecturer might give you some reading
to do. The study unitstell you when to read and which are your text
materials or recommended books. You are provided exercises to
do at appropriate points, just as alecturer might give you in aclass
exercise.

2 Each of the study units follows a common format. Thefirst itemis
an introduction to the subject matter of the unit, and how a
particular unit is integrated with other units and the course as a
whole. Next to thisisaset of learning objectives. These objectives
let you know what you should be able to do, by the time you have
completed the unit. These learning objectives are meant to guide
your study. The moment a unit is finished, you must go back and
check whether you have achieved the objectives. If thisis made a
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habit, then you will significantly improve your chance of passing
the course.

The main body of the unit guides you through the required reading
from other sources. Thiswill usually be either from your reference
or from areading section.

The following is a practical strategy for working through the
course. If you runinto any trouble, telephone your tutor or visit the
study centre nearest to you. Remember that your tutor’s job is to
help you. When you need assistance, do not hesitate to call and ask
your tutor to provide it.

Read this course guide thoroughly. It is your first assignment.

Organise a study schedule — Design a “‘Course Overview’ to guide
you through the course. Note the time you are expected to spend
on each unit and how the assignments relate to the units.

Important information; e.g. details of your tutorials and the date of
thefirst day of the semester is available at the study centre.

Y ou need to gather all the information into one place, such as your
diary or awall calendar. Whatever method you choose to use, you
should decide on and write in your own dates and schedul e of work
for each unit.

Once you have created your own study schedule, do everything to
stay faithful toit.

The major reason that students fail is that they get behind in their
coursework. If you get into difficulties with your schedule, please
let your tutor or course coordinator know before it is too late for
help.

Turn to Unit 1, and read the introduction and the objectives for the
unit.

Assemble the study materials. Y ou will need your references for
the unit you are studying at any point in time.

As you work through the unit, you will know what sources to
consult for further information.

Visit your study centre whenever you need up-to-date information.

Xi
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17.

WEell before the relevant online TMA due dates, visit your study
centre for relevant information and updates. Keep in mind that you
will learn alot by doing the assignment carefully. They have been
designed to help you meet the objectives of the course and,
therefore, will help you pass the examination.

Review the objectives for each study unit to confirm that you have
achieved them. If you feel unsure about any of the objectives,
review the study materials or consult your tutor. When you are
confident that you have achieved a unit’s objectives, you can start
on the next unit. Proceed unit by unit through the course and try to
space your study so that you can keep yourself on schedule.

After completing the last unit, review the course and prepare
yourself for the final examination. Check that you have achieved
the unit objectives (listed at the beginning of each unit) and the
course objectives (listed in the course guide).

SUMMARY

The course guide gives you an overview of what to expect in the course
of this study. The course teaches the attitude of the statistical tools used
by politica and social scientists to analyse issues upon which public
policy decisions are based. The course is useful for executives, civil
servants, professionals and politicians.

| wish you success in this academic programme, and hope that you will
find this course both interesting and useful.

Xii
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MODULE 1
Unit 1 Definitionsand Scope of  Statistics
Unit 2 Approach to Data Collection
Unit 3 Introductionto Set  Theory |
Unit 4 Introduction to Set Theory Il
Unit 5 Concepts of Logic
UNIT 1 DEFINITIONS AND SCOPE OF STATISTICS
CONTENTS
1.0 Introduction
20 Objectives
3.0 Main Content
3.1 Déefinitions of Statistics
3.2 Some Basic Concepts
3.3 Typesof Statistics
3.4  Functions of Statistics
3.4.1 Compression
3.4.2 Evauation
3.4.3 Forecasting
3.4.4 Estimation
3.4.5 Test of Hypothesis
3.5 Scope/Usesof Statistics
3.5.1 Statistics and Industry
3.5.2 Statisticsand Commerce
3.5.3 Statistics and Political-Economy
3.5.4 Statistics and Education
3.5.5 Statisticsand Planning
3.6 Limitations of Statistics
3.6.1 Statistics and the Study of Qualitative Phenomena
3.6.2 Statisticsand Individuality
3.6.3 Lack of Exactitude
3.6.4 Misuseof Statistical Records
4.0 Conclusion
50 Summary
6.0 Tutor-Marked Assignment
7.0 References/Further Reading
1.0 INTRODUCTION

In the modern world of computers and information technology, the
importance of statistics is very well-recognised by all disciplines.
Statistics has originated as a science of statehood and found applications
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dowly and steadily in Agriculture, Economics, Political science,
Biology, Medicine, Sociology, and Geography etc. To date, there is no
other human occupation where dtatistics cannot be applied. This
phenomenon is better captured by the prelude in an excellent literary
work on the subject, which states thus:

“The processing of statistical information has a history that extends back
to the beginning of mankind. In early biblical times nations compiled
statistical data to provide descriptive information relative to all sorts of
things, such as taxes, wars, agricultural crops, and even athletic events.
Today, with the development of probability theory, we are able to use
statistical methods that not only describe important features of the data
but methods that allow us to proceed beyond the collected data into the
area of decisions making through generalisations and predictions.”
(Walpole Ronald E, 1982).

However, to lend credence to this is a presentation in (Johari, J. C.,
2005:26) of the behavioural revolution in political science which is
contained in Easton’s description of its eight ‘intellectual foundations’
some of which are:

1. Regularitiess. There are certain discernible
uniformities in the political behaviour of human beings that can
be expressed in generalisations, as they are capable of explaining
and predicting social phenomenon.

2. Verification: All knowledge must be based on observation and
verification. That is, in order to be valid, knowledge should
consist of the propositions that may be subjected to empirical
Investigations.

3. Techniques: Correct techniques should be adopted for acquiring
and interpreting data, use of research tools or methods, which
generate valid reliable and comparative data.

4, Quantification: Data should not only be collected, it should also
be measured and quantified so that the conclusons of a
researcher may be verified based on quantified evidence.

From the above submissions, it is glaring that modern political scientists
like to draw conclusions, take decisions and make predictions on
political events in a ‘scientific’ way by sticking to the side of “facts’
(following the techniques of mathematics, statistics, etc.) using sample
survey, random sampling, multi-variate analysis, game theory, content
analysis, formulation/testing of hypothesis, etc.
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2.0 OBJECTIVES
By the end of this unit, you will be ableto:

define the term “Statistics”

give clear and correct examples of statistical data
understand the role of statisticsin political science
discuss the scope and usefulness of statistics.

3.0 MAINCONTENT
3.1 Definition of Statistics

The word *Statistics’ has different meanings to different people. To
some, it is a collection of tables, charts, data or numbers while to others,
it is considered as an aspect of advanced mathematics. However,
statistics has become an essential tool in the study and analysis of
political science and other social sciences.

Encarta Microsoft Dictionary, 2008, defines the subject as ‘a branch of
mathematics that deals with analysis and interpretation of numerical data
in terms of samples and populations.” According to Wester, (cited in
Gupta, 1983), Statistics is a “classified facts respecting condition of the
people in a state.....especially those facts which can be stated in
numbers or in tables or in any other tabular or classified arrangement.”
In the same work, Robert W. Bugess summarises what could be
regarded as statistics thus:

The fundamental gospel of statistics is to push back the domain of
ignorance, prejudice, rule of thumb, arbitrariness of premature decisions,
traditions and dogmatism, and to increase the domain, in which
decisions are made and principles are formulated on the basis of
anaysed quantitative facts. (See Gupta, C. B., 1983:5)

As numerical data and tools for social analysis, ‘Statistics’ could be r
described as measurements, enumerations or estimates of natural
phenomenon that are usually systematically arranged, analysed and
presented to exhibit important inter-relationships among them.

In everyday affairs, decisions are made based on the available data or
information at hand. For example, a politician withdraws from an
election as he sampled the opinion of the electorates in his/her
constituency and discovered that his chances (probability) of winning
the election are slim. Hence, the term “statistics” can be useful as a tool
in making effective decisions through a “scientific’ process.
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3.2

i

Some Basic Concepts

Data

This could be defined as pieces of information that represent the
gualitative or quantitative attributes of a variable or set of
variables. Data are typically the results of measurements and can
be the basis of graphs, images or observations of a set of
variables. Data are often viewed as the lowest level of abstraction
from which information and knowledge are derived for statistical
analysis.

Variable

Thisis any quality that can have a number of values, which may
be either discrete or continuous. A variable is a property that can
take on different values. Individual in a class may differ in sex,
age, intelligence, height etc. These properties are variables.
Variables could vary in quality or in quantity. Constants unlike
variables do not assume different values.

A variable is a measurable dimension of a concept. It takes on
two or more values, either from one unit (individual or group) to
the next or for any unit at different periods of time. Marital status,
occupation, social class, race, age, religion, ethnic groups, party
identification, income, education and job satisfaction are good
examples of variable (Ogbeide, 2011:16).

Attributes

Attributes are the characteristics of a variable. They are the
components or categories into which a variable could be broken.
For example, the attributes of sex are male and female, marital
status, married, divorced, single.



POL 212

MODULE 1

Concept Variable Attribute (characteristics)
(abstract level) | (empirical
level)
Social Social class 1. Upper class
stratification 2. Middle class
3. Lower class
Political Party 1. Peoples Democratic Party
integration identification (PDP)
2. All Progressive Congress
(APC)
3. Labour Party (LP)
Deviance Crime 1. Armed robbery
2. Murder
3. Cultism
4. Theft

Conceptsvariables and attributes

iv)  Quantitative Variables
This type of variables assumes values that vary in terms of
magnitude. Very easy to  measure and compare with others e.g.
weight, height, age, distance, marks obtained in atest etc.

V) Qualitative Variables
This type of variable differs in kind. They are only categorised,
e.g. gender, nationality, social economic status, academic
gualifications, marital status.

vi)  Independent Variable
These variables can be manipulated or treated. The effect is
reflected on the dependent variable. The value of the dependent
variable thus depends on that of the independent variable. Note
that in graphing, the dependent variable is placed on the vertical
(y-axis) while the independent variable is placed on the
horizontal (x-axis).

Discrete Variable

This is a variable that can be counted, or for which there is a
fixed set of values. For example, the number of votes in an
election is adiscrete variable.
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vii)

viii)

Xi)

xii)

3.3

Continuous Variable

This concept is characterised by being related to some numerical
scale of measurement, any interval of which may, if desired, be
subdivided into an infinite number of values, e.g. length, height,

weight, temperature, volume and time.

Distribution

This is the arrangement of a set of numbers classified according
to some properties or attributes such as age, height, weight,
etc.

Population

This consists of the totality of the observations of a particular
group. For instance, if there are 800 farmers in a community that
are engaged in farming, we say the population size is 800. This
measurement is of interest representing the aggregate of units to
be covered, which could be finite or infinite. When the
population can easily be counted then it issaid to be finite e.g. the
number of contestants for a political post but if the population
under consideration is large e.g. the grain of sand, then we say it
isinfinite.

Sample

Thisis asubset of apopulation. It is a sub-group or sub-aggregate
drawn from a population; i.e. the portion appropriately selected
out of the population by the same statistical method for
observation.

Parameter

Any numerical value describing a characteristic of a population is
known as parameter. It is a situation when mean (or Average),
standard deviation or variance of a population are computed for
statistical analysis.

Statistic

This refers to a descriptive measure of a sample, i.e. a numerical
valueor function computed to describe a sample or
population.

Types of Statistics

Statistics has three distinct parts namely:
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Descriptive statistics
Inferential statistics and
Experimental statistics.

a) Descriptive Statistics
The event or outcome of events is described without drawing
conclusions. It is concerned only with the collection,
organisation, summarising, analysis and presentation of an array
of numerical qualitative or quantitative data. Descriptive statistics
include the mean, median, mode, standard deviation, range,
percentile, kurtosis, correlation coefficient, proportions etc.

b) Experimental Statistics
Relates to the design of experiments to establishing causes and
effects of such designs as experimental, Quasi-experiments etc.

C) Inferential Statistics
Thisis built on the descriptive statistics by going a step further to
make interpretation with a view to population upon which a
decison would be based. Vaid and reliable decisions,
generalisations, predictions and conclusions could be drawn
using this statistics tools such as stochastic process, queuing
theory, game theory, quality control, chi-square, t-test, f-test etc.

3.4 Functionsof Statistics

The roles or functions of statistics are many in the society. The
following arefew  important ones.

3.4.1 Compression

Generally speaking by the word ‘to compress’, we mean to reduce or to
condense. This method is applied to facilitate the understanding of a
huge mass of data by providing only few observations. If in a particular
class of students at the National Open University of Nigeria (NOUN),
only marks in an examination are given, no purpose will be served but it
would serve a better purpose if we are given the average mark in that
particular examination. Similarly, the range of marks is also another
measure of the data. Thus, Statistical measures help to reduce the
complexity of the data and consequently to understand any huge mass of
data.

3.4.2 Evaluation

The two main methods used in condensing data are classification and
tabulation method. These help researchers to compare and contrast data



POL 212 BASC STATISTICS FOR SOCIAL SCIENCES

collected from different sources. Grand totals, measures of centra
tendency, measures of dispersion, graphs and diagrams, coefficient of
correlation etc provide ample scope for comparison. This is another
important function statistics performs. For example, if the rice
production (in Tonnes) by the commercia white farmersin Kwara State
of Nigeriais known, then we can compare it with the production of the
same commodity in Bida, Niger State of the same region or the
production of two different regions within Nigeria. A comparative study
can be made as statistics is an aggregate of facts, comparison is always
possible and in fact, comparison helps us to understand the data in a
better way.

3.4.3 Forecasting

By the word forecasting, we mean to predict, estimate or to project into
the future. Given the data of the last ten years connected to rainfall of a
particular state in Nigeria, it is possible to predict or forecast the rainfall
for the near future. In politics, forecasts are possible on voting patterns,
election results, etc just as in business where forecasting also plays a
dominant role in connection with production, sales, profits etc. The
analysis of time series and regression analysis, which are provided by
statistics, play asignificant role in such exercise.

3.4.4 Estimation

One of the main objectives of statistics is drawing inference about a
population from the analysis for the sample drawn from that population.
In estimation theory, we estimate the unknown value of the population
parameter based on the sample observed. Assuming we are given a
sample of heights of hundred students in the School of Arts and Social
Sciences of NOUN, based upon the heights of these 100 students, it is
possible to estimate the average height of all studentsin that school.

3.45 Testsof Hypothesis

A dstatistical hypothesis is a statement or postulation or a theory about
the relationship between a dependent and independent variables. In the
formulation and testing of hypothesis, statistical methods are extremely
useful. For instance, we may be interested in knowing whether high rate
of unemployment affects re-election of an incumbent President in
Nigeria or whether crop yields increases because of the application of
new fertilizer or whether the involvement of Emirs in the immunisation
campaign is effective in reducing/eliminating polio disease in the
Northern part of Nigeria, are some examples of statements of hypothesis
and these are tested by proper statistical tools.
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The statement of hypothesis takes two forms — the null hypothesis (Ho)
and the research hypothesis (Hgr). The null hypothesis states that thereis
no relationship between variables under investigation and the research
hypothesis states that there is a relationship between variables under
Investigation.

For example:

Ho: There is no significant relationship between application of
fertilizer and high yield in crops.

Hr: There is a significant relationship between application of
fertilizer and high yield in crops.

The dependent variables is high yield in crops and the independent
variable is the application of fertilizer.

In conducting a survey research, the hypothesis are stated or
incorporated into the questionnaire, which is used to elicit data from
respondents, which can be analysed using some statistical tools such as
chi-square, regression analysis, Yules Q, Gamma'Y, Phi, coefficient (c)
and lamda (I ), for the non-parametric techniques.

35  Scope/Usesof Statistics

Statistics is not a mere device for collecting numerical data, but aso a
means of developing sound techniques for their handling, analysing and
drawing valid inferences from them. It is applied in every sphere of
human endeavour — socia as well as physical sciences — like Biology,
Economics, Education, Planning, Palitics, Information Technology, etc.
It is amost impossible to find a single department of human activity
where dtatistics is not applicable. We now discuss briefly the
applications of statisticsin other disciplines.

3.5.1 Statisticsand Industry

In industries, control charts are widely used to maintain a certain quality
level. In production engineering, to find whether the product is
conforming to specifications or not, statistical tools, namely inspection
plans, control charts, etc., are of extreme importance. In inspection
plans, we have to resort to some kind of sampling — a very important
aspect of Statistics.

3.5.2 Statistics and Commerce

Statistical data are lifeblood of successful trade and commerce. No
business can afford to ignore the inventory or sales records by either
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over or under stocking of goods. In the beginning the businessperson has
to study and estimate, the interplay of market forces (demand, supply
and price) for hisgher goods and then takes steps to adjust with his
output or purchases. Thus, statistics is indispensable in business and
commerce. The trend of business adjusts to a number of economic
factors. In this connection, market survey plays an important role to
exhibit the present conditions and to forecast the likely changes in
future.

3.5.3 Statisticsand Political Economy

Statistical methods are useful in measuring numerical changes in
complex groups and interpreting collective phenomena. Nowadays the
uses of statistics are abundantly made in addressing many economic and
political problems and it also plays important roles in economic/political
theory and practice. Alfred Marshall opines, “Statistics is the straw only
which every other economist has to make the bricks.” Statistical tools
are immensely useful in solving many political-economic problems such
as wages, prices, production, distribution of income, wealth, population
census, voting pattern, constituency delimitations and so on.

3.54 Statistics and Education

In education sector, the usefulness of statistics cannot be under-
estimated since research has become a common feature in all branches
of educationa activities. Statistics is necessary for the formulation of
policies on courses, budget estimation, consideration of facilities
available and job creation for the graduates. Many scholars are engaged
in research work to test the past knowledge and evolve new knowledge.
These are possible only through statistics.

3.5.5 Statisticsand Planning

Statistics is indispensable in planning in the modern world. Almost all
the ministries, departments and agencies of government are seeking the
help of planning for efficient operations, formulation and
implementation of policies. In order to achieve this goals, the statistical
data relating to all sectors of the state economy and the society at large
such as production, consumption, demand, supply, prices, investments,
income expenditure etc are collected through statistical techniques for
processing, anaysing and interpretation. In Nigeria, though not
accurately available, the important roles played by statistics in planning
both at the central, state and local government levels, cannot be over-
emphasised.

10
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Limitations of Statistics

Since there are no roses without thorns, Statistics with all its seeming
bed of roses in every sphere of human activity, have its own limitations
and drawbacks some of which are itemised below.

3.5.6 Statistics and the Study of Qualitative Phenomena

Since statistics is a science and deals with a set of numerical data, it is
applicable to the study of only these subjects of enquiry, which can be
expressed in terms of quantitative measurements. In fact, qualitative
phenomenon like honesty, poverty, beauty, intelligence etc, cannot be
expressed in terms of number and no statistical analysis can be directly
applied on these qualitative phenomena. However, statistical techniques
may be applied indirectly by first reducing the qualitative expressions to
accurate quantitative terms. For example, the intelligence of a group of
students can be studied based on their marksin a particular examination.

3.5.7 Statisticsand Individuality

Statistics does not attach any specific importance to the individual items
rather; it deals with aggregates of objects. Individual items, when they
are taken individually do not constitute any statistical data and do not
serve any purpose for any statistical enquiry.

3.5.8 Lack of Exactitude

It is well known that mathematical and physical sciences are exact but

statistical laws are not as exact but only approximations. Statistical
conclusions may not have universal validity.

3.5.9 Misuseof Records

Statistics must be used only by experts otherwise statistical methods are
the most dangerous tools in the hands of the inexperienced people. The
use of statistical tools by the untrained persons might lead to wrong
conclusions. It may be easily misused by quoting wrong figures of data
to dress lies in the gown “fact’ in order to achieve a selfish interest.
SELF ASSESSMENT EXERCISE

What does the concept ‘Statistics’ connote to you?

40 CONCLUSION

Statistics is to social sciences what oxygen is to life and that is the

11
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message this unit has tried to convey to you. Statistical methods and
approach are necessary tools in the hands of political scientists; analysts
and political actors will like to make a mark in the chosen profession. In
addition, it is believed that statistics is relevant to all fields of human
endeavours, even to students in institutions of higher learning.

50 SUMMARY

The subject of statistics embraces collection, organisation, analysis,
presentation and interpretation of data for predetermined purposes. For
certain reasons, it may not be practicable to obtain data from a large
population. Data may therefore be obtained from a sample of a
population, analysed using appropriate statistical technique and
interpretations are drawn from the results. It is very useful to all spheres
of human endeavours but it also has some drawbacks and limitations.

6.0 TUTOR-MARKED ASSIGNMENT
What is statistics?

1.
2. What is the importance of statistics to the society?
3 Enumerate the uses and problems of Statistics.
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1.0 INTRODUCTION

By definition, inquiry could mean an investigation to determine the facts
of a case. The word could also mean a search for knowledge, but by
statistical inquiry, it implies a search conducted according to the
statistical technique, which, however, cannot be applied to all kinds of
phenomena. Its application is restricted to only those subjects that can be
measured quantitatively (Gupta, C. B., 1983:20). Therefore, statistical
research into a given problem could be classified as follows:

) data collection;
i) organisation of data;

iii) dataanaysisand
iv)  interpretation of facts.

2.0 OBJECTIVES
By the end of this unit, you will be ableto:
state the objects of statistical inquiry

explain how to plan data collection
discuss the techniques of data collection.

14
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3.0 MAINCONTENT

31 Preliminary Step

The first task a researcher must set for himself /herself is to prepare a
statement of purpose of the statistical inquiry s’he is embarking upon.
Failure to do this may lead to misunderstanding or confusion, which
may result in waste of time, energy and resources.

3.2 Statement of Purpose

In line with the above, a pertinent question, which a researcher should
hypothetically ask himself/herself, is: why am | going into this exercise?
In an attempt to answer this question, the researcher would be stating the
objectives of the statistical inquiry, which could be some or all of the
following:

a) To make a new discovery or a breakthrough in a given subject.
For instance, you may wish to find a lasting solution to Nigeria’s
electoral system that has been generaly regarded as flawed by
coming up with a new system entirely.

b) A social researcher may also wish to know the existing state of
affairs such as looking at the Electoral Acts, past and present,
with aview to finding out the problem areas.

C) The purpose of a research may also be either to supplement,
disprove or test some existing theories or hypothesis in order to
determine their suitability or otherwise to the society.

d) It may also be to solve aperennial social problem in the society.

3.3 Plansof Data Collection

The next line of action after the above is for the researcher to draw a
plan on how to conduct the investigation/inquiry in which s/lhe must take
cognisance of the following points:

a) The Scope of Inquiry
The coverage area of the inquiry should be determined with reference to:

) The Space
The general practice as regards the space/scope is to use
political/administrative divisons such as a Country, a
State, a Local Government Area, a Senatorial District; a
Constituency or an electora Ward. It can aso be
Economic divisson such as Agricultural sector;
Manufacturing; Mining; Banking or Communication. It

14
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b)

can aso be social division such as Child Trafficking; Drug
Abuse; Prostitution; Armed Robbery, etc.

i) TheTime

The Researcher must know that the findings or
outcome of hig/her inquiry is time bound and it is a
function of how early s’he could collect data. This
has to be done within a reasonable time, otherwise,
conditions might change and the data collected
might not only become useless to the inquiry but
would aso render the outcome obsol ete.

Deter mination of Statistical Unit

This is very important, not only for data collection but also for
data analysis, interpretation and presentation. For the gathering of
raw materials, clear definition of unit is of primary importance;
for the interpretation of the results and the presentation of facts
without units is valueless. In order to get a correct diagnosis and
solution to a particular problem, the researcher must collect the
right data with maximum accuracy and in the appropriate units.
For instance, to prevent oil glut that may lead to price instability
in the oil market, the oil cartel Organisation of Petroleum
Exporting Countries (OPEC) may either reduce members’
production quota or reduce members’ refinery plants or legislate
a maximum price. In this event, the best option is to reduce
members’ quota otherwise the result would be wrong.

Technique of Data Collection

Having determined the scope of inquiry and units of
measurement, the next step in drawing up the plan of
investigation is to determine the best method of data collection,
which may be some of the following measures:

1. Literature review: This method involves going through
published works by scholars on the subject matter;
checking the records of public or organised private
organisations that publish data annually, bi-annually or
quarterly. This is known as Secondary source of data
collection.

2. Survey: The Researcher may conduct special
survey or inquiry on the subject-matter which may include
the use of interview or administering questionnaires. This
is known as Primary source.

15
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Above are the two main sources of data collection and the use of a
particular source depends on the following considerations:

i) the purpose of the inquiry;

i) the time required;

i)  availability of fund;

iv)  accuracy required and

V) the nature or status of the researcher.

34 WhatisPrimary Data?

This could be defined as the statistical data or materials generated
directly by the researcher for the purpose of the research project. As
discussed in (b) above, any data collected by an investigator through
survey, personal observation; interview; questionnaire; information from
correspondents and such other methods are under this category.

35 What is Secondary Data?

On the other hand, data or statistical materials collected by investigator
from the following printed materials published by another person or
organisations are called Secondary data: Newspapers, News magazines;
Trade or Academic Journals, Reports; Periodicals, etc. For the purpose
of clarity, data collected during census exercise is primary to the
National Population Commission but it becomes secondary to every
consumer of such data for further research.

SELF ASSESSMENT EXERCISE

What are the plans for data collection?
40 CONCLUSON

Whichever method employed by an investigator, it must be borne in
mind that objectivity, accuracy of data and thoroughness are the
watchwords for a successful and useful research.

5.0 SUMMARY

Today, politics and government activities depend largely, on statistical
data and information forecasts of future trends and in order to show the
importance of statistical studies, many Nigerian Universities include
courses like statistical methods, quantitative politics or political data
analysis in their social sciences programmes. Before we proceed in our
discussion on the subject of statistics, we consider it fit to discuss some
elementary Mathematics such as Sets and Logic, which will aid our

16
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understanding of the mathematical aspects of Statistics.

6.0 TUTOR-MARKED ASSIGNMENT

1. Explain the difference between primary and secondary data.
2. Describe the preliminary consideration for data collection.
3. What is the relevance of statisticsto political science?

7.0 REFERENCE/FURTHER READING

Gupta, C. B. (1983). An Introduction to Satistical Methods. New Delhi:
Vikas Publishing House PVT Ltd.
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1.0 INTRODUCTION

Logic isthe science of reasoning and thinking so that suitable inferences
and conclusions after persuasive argument can be made. In other words,
logic can ssimply be defined as the study of arguments. The concept of
logic is very important to any Social Science researcher; it helps to draw
conclusions when faced with varying data or information from
respondents.

2.0 OBJECTIVES

By the end of this unit, you will be ableto:
distinguish and define statements and non-statements
use logic notations to represent statements

list and explain the two types of statement, etc.
write the negation of a statement

18
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write the converse of a statement
write the inverse of a statement.

3.0 MAINCONTENT
3.1 Conceptsof Argument and Statement

An argument is a collection of statements specially arranged. A
statement (in logic context) is a sentence that is either TRUE or FALSE
but NOT both simultaneousdly.

The following are statements:

a) llorinisin Nigeria

b) 8>5

C) Thisisthe senate building of my university
d) Toyos isamember of my club

€) Itisraining

f) 2+1=5

Thefollowing are NOT statements:

Q) Cometo my office
h) How are you today?
i) Look at me

) Sky is your limit

K) Do you understand?
) Who are you?

Generdly, questions, exclamations, commands, and expressions of
feelings, which can be satisfactorily assigned a truth-value, are NOT
statements in the logical context.

3.2 Notationsin Logic

A true statement is said to have a truth value T while afalse statement is
said to have a truth value F. By convention, we shall use small letters
eg.p, g r, s t, etc. to denote statements.

3.3 Typesof Statements

There are two basic categories of statements in Mathematics namely:
simple statement and compound statement.

19
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3.3.1 Simple Statement
A simple statement is a statement that cannot be further broken down

into simpler statements. All the examples (@) to (f) are simple
statements.

3.3.2 Compound Statements

A compound statement is a combination of two or more simple
Statements.

Example

“This is 100 level class” and “Toyosi is a member of the class” is a
compound statement also called Composite Satement.

There are many ways of connecting simple statements to form
compound statements. Some of these ways will be examined.

3.3.2.1 Conjunction (AND) Connective

This connective is usually denoted by the symbols A placed between two
simple statements such as statement paq read as“p AND q”.
Example,

Let p = *“This is 100 level class”
q = “Toyosi is a member of the class”

Then p A g = “This is 100 level class AND Toyosi is a member of the
class”.

The truth value table for pA g isgiven as:

P q pA g
T T T
T F F
F T F
F F F

Note: The statement p * q is only true when the two simple statements
are both true.

3.3.2.2Digunction (OR) Connective

20
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This connective is usually denoted by the symbol v placed between
simple statements such as statement p v q read as “p OR q”.

Example

Let: p=“x+5>2"
q="“y+6<14”

Then,pvg="“x+5>2" OR “y + 6 < 14” The truth table for pv q is
given as.

P g pvq
T T T
T = T
F T T
F F F

Note: The statement p v g is only false when the statements p and g are
both false.

3.4 Bi Conditional Statement (If and Only If)
This connective is usually denoted by the symbol [ placed between

simple statements such as statement p (] q read as: “p if and only if g”
meaning that p is a sufficient condition for g”.

Example

Let p = “I will come to school tomorrow” q = “daddy will bring
me to school”

Then p [0 q = “I will come to school tomorrow IF AND ONLY IF

daddy will bring meto school”.

The truth value table for p [J g isgiven as:

P g pg
T T T
T F F
F T F
F F T

Note: The statement p [J q is only true when statements p and g
are both true or both false.

3.5 Conditional Statements (or Implies)

21
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This connective is usually denoted by the symbol [ placed between
simple statements such as statement p [] g read as “p IMPLIES q”.

Example

Let p = “EHIJMC has won many awards of Excellence”
g = “Awards of excellence is meant for excellent performing schools”.

Thenp 1 g = “If EHIMC has won awards of excellence THEN EHIMC
is an excellent performing school. Another more simple form of the
statement p [ qisIFp THENGQ.

The truth table for p [J gisgiven as:

P q pLq

T T T Note: The statement p [ q is only
T F F false when the statement p is true and
E Il_ ?I'_ statement q isfalse.

3.6  Negation of Statements

The negation of a statement p denoted by the symbol ~ or” i.e. ~p (or p?)
is the statement “Not p”.

Example
Let p = “Mathematics is simple”
Then ~p = “Mathematics is Not simple”

The truth table for ~p depends on the truth value of p

Thus, the truth value table is given as:

P -p
T F
F T

3.7 Converse Statements
If pand q are statementsthenif p (1 gisql p.
Example

Now,p1q=1fx+4=10THENXx=6Andq p=I1f“x=6"
Now,p 0 g=I1fx=6THENXx+4=10
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Sosincep [ gandq (] pthenq [ pisthe converse statement of p
Q.
3.8 I nver se Statement

If pand g are statements and if p [J q then the inverse statement of p [
gis~p LI ~Q.

Example

Letp="“x+4=10"then ~p = “x +4 # 10”
and g = “x=6"then ~q = “x # 6”

Now sinceif p [ gand ~p [J ~g then ~plJ ~qistheinverseof p [l g.
3.9 Contra-positive Statements

If p and q are statements and if ~p [ ~q then the contra-positive
statement of p (1 qis~q I ~p.

Example

Letp="“x+4=10"then~p="“x+4#10”
and g=“ x=6 then ~q#6”

now ~p [1 ~q =" If x + 4 #10 Then x # 6”

and ~q [ ~p="“If x +4#10 Then X  6”

3.10 Tautology and Contradiction

A compound statement which is aways TRUE irrespective of the truth
values of the ssimple statement is called aTAUTOLOGY .

A compound statement which is always FALSE irrespective of the truth
values of the ssimple statementsis called a CONTRADICTION.

Example
1) Determine which of the following are statements

I Abujaisin Ghana

i 5+2=7

iii.  Whereis Sister Blessing?

V. The Switchison.v. 3>5

vi.  All square are parallelograms

vii. Do not over sleep tonight

viii.  If 3-1=4 then an orange is yellow

23

MODULE 1



POL 212 BASC STATISTICS FOR SOCIAL SCIENCES

Solutions
Statementsi, i, iv, v, vi and viii are statements while others are not.
Example

Use the truth table to prove the following statements

a) pv(pAa)=q
b)  pv(avr)=(pva)vr

Solutions

a) pv(pAa)=q

AP a9 Pa( q

NIRRT
NIEIRIERIES
mm T
T

HencePv (p Ag) =q
c)  pv(gvr)=(pvg)Vvr

P Q r (qur) (pva) Pv(qur) [(pvg)vr
T T T T T T T

T T F T T T T

T F T T T T T

T F F F T T T

F T T T T T T

F T F T T T T

F F T T F T T

F F F F F F F

a) Hence Pv(qvr) = (pvg) v r

3.11 Lawsof Algebraof Statements

Given the statement p, g, and r the following are the laws of algebraic
logical statements.

1) The commutative laws
a) pvg = qvp
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2)

3)

4)

5)

6)

4.0

b)  pAg=gAp

The Associative Laws

a  pv(gvr) = (pva)vr

b)  pa(qar)=(prg) AT

The Distributive Laws

a  pa(qvr) =(pAa)v ( px)

b)  pv(@rr)=(pva) A pvr)
The De-Morgan’s Laws

a  (pvg)'= P'a g

b)  (pAg)l=phat

The Idempotent Laws

a) pvp=p

b) PAP=p

Laws of Complementation
a) pvpl=T

b) prp'=F

0 (P)=p
CONCLUSION

Logic is a philosophical theory of reasoning: the branch of philosophy
that deals with the theory of deductive and inductive arguments and aims
to distinguish good from bad reasoning system or instance of reasoning.

However, logic has a mathematical approach to determining the
truthfulness of a statement. The concept of Logic will help a socia
science researcher in drawing conclusions from varying information.

50 SUMMARY

In this unit, we have considered the following;

a compound statement is a statement which consists of two
simple statements or sub-statements

the statement p [1 q is fase when both p and q are fase,
otherwisep [1qistrue

the statement p [ q is true when both p and q are true, otherwise
pllqisfase

two compound statements are said to be logically equivalent if
they have the same truth value.

The truth table technique is used to establish whether or not
logical statement are equivalent

25
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A compound statement which is aways true irrespective of the
truth value of the sub-statement is called Tautology.

6.0 TUTOR-MARKED ASSIGNMENT
Use the truth table to prove the following
1L peg=p=gAlq=rp
2. (PA q) = (pvgqlis a autology
pA{(~ pAp)v(~ p A~ q)} is a contradiction.
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1.0 INTRODUCTION

Very often, when we are given a set of numerical data, we may want to
look for a single quantity, which represents the entire sets. Thus, this
may at times, make us to disregard the entire members of the set. A
statistical measure, which describes the middle or centre of a set of data,
Is called measure of central tendency. In this unit, we will explore the
common measures of central tendency, which are; the Arithmetic Mean,
Mode and Median.

20 OBJECTIVES

By the end of this unit, you will be ableto:

calculate the Arithmetic Mean
obtain the median of group and ungrouped distribution
calculate the mode.
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3.0 MAINCONTENT

3.1 TheArithmetic Mean

The arithmetic mean (or just mean) is the most important measure of
central tendency, the reason being that, all members of the set are used
in the calculation of the mean. It is however affected by the extreme
values of the set unlike the range, which will be discussed in the next
unit under measure of dispersion.

Let
X=x1+ 2+ 23+ x4 +--x,
Then the mean usually denoted as ¥ isgiven as:

X4 + Xs = Xg =+ X4 - + Xen

[

Note:

The symbol Y iscalled sigma, which isused in mathematicsto denote
Summation. Example

Find the mean of the following set of numbers: 10, 9, 11, 13, 12, 12, 11,
13, 10 and 16
Solution:

Mean

. 104+94+11+13+12+12+114+ 13+ 10+ 16
X =

10
117
X=——=11.7
10
If the distributions. X1, X2, X3... Xn have
frequencies fy, fa, f3 fn
respectively then:
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fixi + fxa+ faxa+ ...+ o,
hth+ftfat+-f

T =

Lr;if)‘
Xf

1=

Example

Find the mean of the set of datain the table below:

Mark Xi o 1 2 3 4 5 b [7 8 P9
Frequency f; 2 3 4 6 1 4 2 2 1 3
Solution
- zﬁéaﬁf;
X = —0—

Xk

C0x2)+(1x3)+(2x4)+Bx6)+4x1)+(5x4) +(6x2)+(7x2)+(B8x1) +(9x3)

24344464 1+442+2+1+43

114
28

x =4.07

3.1.1 Using Assumed Mean

We use the above example to calculate the mean using the assumed

mean.

Let .‘flz d:"‘ A
X5 =ff:‘|‘ A

1'3=d:+44
x;= d;+A
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The constant A is called the ASSUMED or GUESSED MEAN. d, isthe
deviation of x; from the assumed mean.

_ Y2, fid;
Sothei =A+=5—
Li=1di
., Xra
r=A+ Tr
Example

A farmer recorded the mass of 25 timbers as follows:

10 14 12 10 12 11 11 9 13
16 13 9 12 13 12 10 15
10 9 11 8 14 12 8 11

a) Construct a frequency table for the data.
b) Use an assumed mean of 12 kg to calculate the mean.

Solution:

Given assumed mean, A= 12 kg

Masses (x) Frequency (f) d=x-A Fd
8 2 -4 -8
) 3 -3 -9
10 4 -2 -8
11 4 -1 -4
12 5 0 0
13 3 1 3
14 2 2 4
15 1 3 3
16 1 4 4
Zf=25 Zfa=—15

Using the formula
T=a+ 22

J
VrF
Lalt

(=13]

=12 +
=11.4kg

—
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3.1.2 Arithmetic Mean of Group Data

In our earlier discussion of grouped frequency distribution, it was
mentioned that the values between any class interval are considered as
condensed at the mid- point of the classinterval or class mark. If x; is
the class mark of the i" class interval then the mean ¥  of the grouped
frequency distribution is defined as:

— Ziﬂ _ﬁL

X="gn £
i=1 Ji

Example

The following table shows the distribution of weekly wages earned by
60 casual employees of INEC in Lagos State of Nigeria.

Wages No. of employees
40 — 49 4
50 — 59 12
60 — 69 18
70-79 11
80— 89 7
90 -99 5
100 - 109 2
110-119 1
Using an Assumed mean (A) of N 74.5, calculate the mean of the
distribution.
Solution
Classinterval Class Frequency(f) |d=x-A fd
centre
(x)
40 - 49 44.5 4 -30 -120
50 — 59 54.5 12 -20 -240
60 — 69 64.5 18 -10 -180
70-79 74.5 11 0 0
80 -89 84.5 7 10 70
90-99 94.5 5 20 100
100 - 109 104.5 2 30 60
110- 119 114.5 1 40 40
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), f=60 Y fd 270

o
_ Li=; fd
I=A+ XF
745 + =2
' 80
x=4&70.00

3.2 TheMedian

When data consisting of “n” members are arranged in order of
magnitude, the middle values or member is called THE MEDIAN of the
data if “n” is odd and when “n” is even the mean of the middle valuesis
the MEDIAN. Generally, the two median of a set of “n” members is
defined asthe 1,/2 (n+1 )™ value when the “n” members are arranged in
order of magnitude.

3.21 Median of an ungrouped Data

When dealing with ungrouped data, to calculate the median is very
simple. All we need to do is to rearrange the data in the order of
magnitude and simply bring out the median. If the data is an even
number, then we find the mean of the two middle values.

Example

Find the Medianof: 3,2,2,5,1,4,3,2,1,5and 2

Solution

By arranging in ascending order: 1, 1, 2, 2, 2, 2, 3, 3, 4, 5, 5 The Median
in the above dataiis 2

Example

Find the Median of: 104, 107, 110, 103, 118, 100
Solution

By re-arranging: 100, 103, 104, 107, 110, 118

104 + 107
median = T = 105.5
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3.2.2 Median of a Grouped Data

For a grouped frequency distribution, the class interval which contains
the median valueis called the Modal Class.

Example

The following table shows the distribution of the masses of 120 logs of
wood, correct to the nearest kg

Mass (kQ) Frequency
15-24 4

25-29 35
30-34 49
35-39 24

40 - 49 6

50 - 60 2

Find the median.

Solution

Since the total frequency is 120

60+61\F

Themedianisatthe( ) class Hence median class = (30 — 34)

33 TheMode

The mode of a distribution is the value, which occurs most frequently in
the distribution. It is the value, which has the highest frequency in the
distribution. In the grouped frequency distribution, the class interval
with the highest frequency is called Modal Class.

3.3.1 Mode of an Ungrouped Distribution Example

The marks of 40 students out of 10 marks in Mathematics test are as
follows:
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6 3 5 4 1 2 4 1 6 9
10 1 2 4 6 8 2 7 3 7
2 1 1 4 5 3 2 1 9 8
10 6 5 2 2 1 1 7 9 10
(@  Draw afrequency table for the distribution
(b)  State the mode and median of the distribution
(c)  Cadculate the mean of the distribution
Solution: Construct a frequency Distribution table
Mark Frequency
1 8
2 7
3 3
4 4
5 3
6 4
7 3
8 2
9 3
10 3
(@ Mode=
(b)  Median
(0 Mean=Mean=

1 mark

= J‘fj‘ = 4 marks

(1% 5_1 (22T 035¢3) 1 (4c4) 1 (53¢3) 1 (53¢4) 1 (72371 (0T 1 (9x3) 1 (10x3]

40
45

34 Median from Grouped Data through Histogram

The median of a set of data can be determined geometricaly in two
ways:

(@  FromaHistogram
(b)  From acumulative frequency curve.

The median determined from a histogram, is the value on the variable
axis through which a vertical line, dividing the histogram into two equal
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areas passes. Equally, the value on the variable axis which divides the
area of the histogram in the ratio 1:3 is called the FIRST QUARTILE.
While the value on the variable axis which divides the areas of the
histogram in the ration 3:1 is called the THIRD QUARTILE. Notably,
the median coincides with the SECOND QUARTILE. The 1%, 2nd, 3rd
quartiles are usually denoted by Q1, Q2, and Qs respectively.

Also the area of the Histogram can be divided into 100% so that the
value on the variable axis which divides the area of the Histogram in the
ration 1:99 is called the FIRST PERCENTILE.

0 Median coincides with 501" percentile
O Q1 coincide with 25" percentile
O Q2 coincide with 75" percentile

These are usually denoted as Pz, Pso, Prs. These will be discussed in
detail in the subsequent units.

Example

The following table shows the distribution of marks (in percentages)
scored by a class of forty students in a promotion examination.

Marks No. of Students
10-29 6

30 -39 5

40 - 49 7

50 - 59 10

60 — 69 5

70-79 4

80 — 89 3

a Calculate the mean marks
b. Draw a histogram of the distribution and use it to estimate the
median mark
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Solution
Mass (kQ) Freguency (f) C x f Class boundary
centre ( C)
10-29 6 117 9.5-29.5
30— 39 5 172.5 29.5-39.5
40 - 49 7 311.5 39.5-49.5
50 — 59 10 545.5 49.5 - 59.5
60 — 69 5 322.5 59.5 - 69.5
70— 79 4 298.5 69.5—-79.5
80— 89 3 253.5 79.5-89.5
Z F =40 Z = 2020
@ T = f=aliMea?0 _ 55 5

10

ifi

34.5

10

44,5 54.5

645

harks

84.3

The median value is obtained from the histogram by drawing vertical

line, which divides the histogram into two equal parts.

35 Modefrom grouped data through histogram

In a grouped frequency distribution, the class with the highest frequency
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is called the MODAL CLASS. When data are given raw, it may not be
easy to determine the mode especially when it is large. The easiest way
to determine the mode is to classify the data forming a frequency table
for it. From the frequency table it is very easy to determine the mode or
modal class respectively. The mode can also be determined
geometrically from a histogram of a grouped frequency distribution.

Example:

The table below gives the distribution of marks of 50 students in an
examination.

’Marks(%) 20-29 30-39 40-49 [50-59 pBO-69 ([70-79

No. of 4 7 20 9 6 4
Students
(@  Draw aHistogram for the distribution.

(b)  Useyour histogram to estimate, correct to one decimal place, the

mode.
Marks (%) ClassMark Frequency Class
boundary

20-29 24.5 4 19.5-29.5
30— 39 34.5 7 29.5-39.5
40 - 49 35.5 20 39.5-49.5
50 — 59 45.5 ) 49.5-59.5
60 — 69 54.5 6 59.5-69.5
70-79 64.5 4 69.5 - 79.5

20

1s

16

14

12

10

24.5 34.5 44.5 54.5 64,5 745 MARKS
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Hencethe modeis44.5
40 CONCLUSION

The mean possesses specia properties that make it the most frequently
used. However, the sensitivity of the mean of extreme scores values that
are not balanced on both sides of the distribution makes the median the
measure of choice when distributions are marked uneven or skewed. The
median is also the measure of choice when there are open-ended classes
to which specific values cannot be assigned.

50 SUMMARY
We demonstrated the calculation of the three central tendencies that are

frequently used for description of the central features of frequency
distributions and arrays of scores; the mean, the mode and the median.

6.0 TUTOR- MARKED ASSIGNMENT
1. The table below shows the description of marks (in percentages)

scored by a class of forty students in a promotion examination.
Calculate the mean mark.

Mass (kg) Frequency
10-29
30— 39
40 — 49
50 — 59
60 — 69
70-79
80— 89

0

[SIESIREBYEI)

2. The table below gives the distribution of marks of one hundred
candidates in a Mathematics examination.

Mark 120 [21-30 [31-40 l41-50 [51-60 [61-70 [71-85
frequency 10 14 17 P22 |19 9 9

(@  Draw ahistogram of mode.
(b)  Draw acumulative frequency curve and use it to estimate:

(1) The mode
(i)  Themedian

3. The masses of 37 students are shown in the table below.
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Masses (kg) 40 41 |42 43 45

No. of Students 5 10 6 4

~R

(@  Statethe mode and median of the distribution.
(b)  Caculate the mean of the distribution.

4. In an objective test marked out of 40, the marks scored by 35
students out of 40 students are given in the table below:

Marks (%) 1-5 6-10 11-20 (21-30 31-35 36-40

No. of 2 7 12 8 5 1
Students

a) Calculate the mean of the distribution Draw a histogram and use
it to estimate

b) The median

C) The mode of the distribution

7.0 REFERENCESFURTHER READING
Richard, P. Runyon and Audrey, Haber (1996). Fundamentals of
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Publisher Ltd.
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UNIT 1 DIAGRAMMATIC PRESENTATION OF DATA
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1.0 INTRODUCTION

Having figures in form of raw data, it is always easy and convenient to
understand when they are represented in diagrams. Since the aim of
statistical methods is to present data in a more understandable way and
render them intelligible, therefore, diagram brings about easy comparison
and it should be noted that it should be used only where comparisons are
called for since they give only approximate ideas.

2.0 OBJECTIVES
By the end of this unit, you will be ableto:

present araw datain form of diagram

draw pictogram, bar char and pie chart

distinguish pictogram from bar chart and pie chart

explain which of the diagram will best explain the kind of the data
available

differentiate the different types of bar chart.
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3.0 MAINCONTENT

3.1 Pictogram

This entails the use of picturesto explain or illustrate statistical data. The
pictures can be in form of; picture of men, cars, bottles, pots, houses etc.
The pictures or drawings give quick and easy meaning to statistical data.

Examples

The population of aparticular country from 1960 -1963 is represented on
adiagram below:

| WY NEY W
1960: © = 30,000,000
100 beliels = 40,000,000
bbbk
1962: = 50,000,000
ool b bobs
1963: = 60,000,000
Fig. 1.1

The above diagram is used to illustrate how population of a country can
be represented through pictures. From the above pictogram we can easily
see that each picture represent 10,000,000 people.

Another example is shown below where each ball represents a student
who gets the grade shown.

Grade A: Grade B: Grade C: Grade D: Grade E: Grade F:
e
e
e
| @G
Fig. 1.2 @@
&
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3.2 Bar Chart

Thisisatype of diagram in which information given are represented with
bars. Thelength of each bar isassociated or correspondsto thevaluegiven
and the width of each bar is equal to the other. There are three types of
bar charts, which are Simple, Component and Multiple Bar charts. We
will now look into each of them in details.

3.21 SimpleBar Chart

Only one information is represented on this type of bar chart as shownin
the table below.

Example

The number of students taken for admission in various faculties of a
particular University in 2007/2008 academic session is given below:

Faculties Number of Students
Art 150
Agriculture 100
Business study 350
Engineering 100
Law 200
Science 300

Present the information on a bar chart?
Solution

Title of the chart: Bar Chart showing the number of studentstaken
for admission.
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Y-axis ik
350
300
750
Number of Students 200
150 |
ezl

T EE

LUy X-axis
Art Amiculime Business Engncering Law
sty
Faculties

Fig. 1.3
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The above is an example of a Simple Bar chart where faculties are
represented on X-axis or horizontal axis and their corresponding number
of students taken for admission is represented on the Y -axis (i.e. vertical
axis).

3.2.2 Component Bar Chart

This exists when frequency can further be divided that is, there exist a
sub-division within the frequency.

Example
Considering the example used for Simple Bar Chart, if the number of

students taken for admission can further be classified by gender then we
have:

Faculties Male Female
Art 100 50
Agric 60 40
Business Student 150 200
Engineering 80 20

Law 100 100
Science 150 150

Present the information on a bar chart.
Solution

Title of the chart: Component Bar Chart of the number of students
taken for admission.
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250 =

]

Science

Number of Students .o

15 =
00—
) _I . I I
|:| . TS - =1 —n ST+ B N
Art L&

K-axis
Agric Business Engineering
Student

Number of Students Faculti

Fig. 1.4

The diagram in Fig 1.3 isatypical example of a component bar chart in
which bar is being divided into two genders and female represents the
upper part and the lower part of the bar is represented by the number of
male given admission. There is always an index at the top right hand side
of the graph to indicate the portion of each shaded area and to give a
simple explanation of how each bar is being drawn.

3.23 MultipleBar Charts

In a multiple bar chart, two or more set of inter-related data are
represented. The method of simple bar chart is employed only that each
bar is differentiated using different shades, colours, etc.

Example

The information used for Component Bar chart is also employed to
describe multiple bar charts.
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Title of the chart: Multiple Bar Chart for the number of students
taken for admission.

Index

D Female
Y-axis e
250
200
150
Number of Students

100

) |I II II |I

0 H-axis

Art Agric Business Engineering Law Science

Student
Faculties

Fig. 1.5

Thisis an example of multiple bar charts.
3.3 PieChart
Another method of explaining data through diagram is pie chart. It isa

chart in which each frequency is converted to degree and is presented on
acircle, which is called pie chart. It is a graph in the shape of a circular

pie.
Example

The number of passengers that board a bus in lyana-Ipaja garage on a
daily basis for aweek is given below.

Days Passenger s
Monday 50

Tuesday 80
Wednesday |60
Thursday 60

Friday 150
Saturday 150
Sunday 50

Total 600
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Calculation of degrees for each day. Total passengers =600
_1 360 18000 0 80 360 . 28.800 — 400
Monday: 755 * so0 207 Tuesday: T Tk

1
60 360 21600 60 260 21600
Wednesday: e = = 36° Thursday: — x — = = 60

1 600 600~ 1 600
150 360 54000 0 150 360 _ 54000 0
— N —— — — =
Friday: 600~ 1 so0 00 Saurday: oo X = T
.50 360 18000 _ _ g
Sunday: 208 X~ =500 — 30
58
Note

When you sum all the calculated values, it must be equal to 360°, since
the sum of all anglesin acircleis 360°. We will use the calculated values
as shown below to plot the Pie Chart.

Monday 30°
Tuesday 48°
Wednesday  36°
Thursday 36°

Friday o0°
Saturday o0°
Sunday 30°

Piechart

= Monday

W Tuesday

» Wednesday
® Thursday

M Friday

m Saturday

w Sunday
Fig16

Fig 1.6 isthe pie chart for the passengersthat board a busin lyana-
Ipajafor a particular week.
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Example

We present fig.1.2 in atabular form to plot a pie chart.

Grade A B C D E F
No of Students 3 3 4 2 2 1
Calculated Angles 720|720 06° 480  48° 240
Pie Chart

HA

mC
mD
mE

mF

Fig 1.7

In fig 1.7, the size of each sector represents the number of students who
get the grade shown in that sector.

40 CONCLUSION

The representation of statistical data in pictoria forms makes the
application of statistics wider and gives easy interpretations to collected
data. Especialy where complex statistical data are presented in a simple
diagram and charts which are true reflections of the situation described in
the analysis, it simplifies the complexity of such data.

50 SUMMARY
This unit has helped you to understand the importance of diagram in

statistical analysis. Various types of diagram have also been examined.
The best way to come up with agood diagram was clearly explained.

6.0 TUTOR-MARKED ASSIGNMENT

1. Distinguish between various types of bar chart.
2. From the information in the table below, draw a suitable bar chart
and apie chart.
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Y ear Amount of Export
1990 60

1991 170

1992 150

1993 190

1994 220

1995 200

3. What is the importance of diagram in statistics?

4, A survey was carried out at a particular point in time to know the
number of skilled and unskilled labour in some companies. The
result is presented in the table below.

Name of Companies Skilled labour |Unskilled labour

Rotsol Companies 120 80

Olawumi construction company 240 160

Wadet Printing Press 80 100

Markov Company 130 110

Solace Construction company 400 50

Draw a suitable diagram to explain the result of the survey.

5. Draw a pictogram for the information given in question (2).

7.0 REFERENCESFURTHER READING
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1.0 INTRODUCTION

After aresearcher might have gotten araw data from any source, there is
aneed for the raw datato be arranged and organised in a meaningful way
in order to be able to describe and come up with a useful inference. The
method that is being used for such organisation and arrangement is called
frequency distribution.

Frequency means the number of times something happens. For example,
four students got Grade B. The frequency of grade A is four. Freguency
distribution simply meansatabular arrangement of datainto the classthey
belong to.

2.0 OBJECTIVES
By the end of this unit, you should be able to:

differentiate between grouped and ungrouped
frequency distribution

draw afrequency table set of raw data

identify and define terms that are associated with frequency
distribution.
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3.0 MAINCONTENT

3.1 Importanceof Frequency Distribution

The most important form of tabulation isthe frequency distribution. When
dealing with alarge form of quantitative data such as the weight of three
hundred athletes, it is convenient to group them into classes; the obese,
average weight and underweight could form the different classes. The
total number of athletes that are obese is the frequency of that class, the
total number of athletesthat are of average weight is called the frequency
of the averagely weighted and the total number of athletes that are
underweight is aso the frequency of the underweight.

3.2 Ungrouped Frequency Distribution

Thisis atype of frequency distribution in which data are not compressed
together in a particular interval.

Example

Given a set of raw data below, construct a frequency table for it.

2,3,2,1,4,4,1,1,3,2,53,5,1,5,1,4,2,3, 0,
4,1,0,3,525,0,4,1,4,0,5,2,3,0,4,4,1, 2.
Solution Table 3.1
Ungrouped Frequency Distribution

Value Tally Frequency

0 HHE 5

1 HHIN 8

2 HHI 7

3 HHHI 6

4 HHI 8

5 HHI 6

Table 3.1 is an example of how ungrouped frequency distribution should
be. It is obtained by counting the number of 0, 1, 2, 3, 4, 5in theraw data
and recording the number of times they occur in front of it as the
frequency. In order to avoid double counting or mistake in counting, the
method of crossing the one counted by a dash may be adopted.
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SELF ASSESSMENT EXERCISE 1

The numbers 2,2,2,3,4,2,5,3,6,3,4,2,6,4,2, can be represented in a tabul ar
form for easy interpretation as shown below.

Table 3.2
Item Frequency
2 6
3 3
4 3
5 1
6 2

In Table 3.2, the number of times a particular item occurs is called the
frequency in that distribution.

SELF ASSESSMENT EXERCISE 2

Tabulate the height of members of your tutorial group as shown in tables
3.1 and 3.2 above.

3.3 Grouped Frequency Distribution

Many times, we involve ourselves in a large volume of data that have
close numerical values. The purpose of classification is to organise the
datato amanageable size. To achievethis, datais grouped. Thisgrouping
may be of equal or unequal interval. Thisfurther reducesthetask involved
in analysis, when the number of observation becomes larger. Observation
is thus grouped into a number of classes. In doing this, we have to decide
at the beginning the number of groups or classes we wish to classify the
datainto. Each of the group is given as an interval and it is called class
interval.

Example

The following are scores obtained by forty students who sat for POL 221
examination in National Open University of Nigeria. Construct a
frequency distribution for the scores.

56 20 45 70 50 49 62 39 41 65
25 76 59 48 55 57 71 49 42 44
63 60 40 45 50 31 35 21 58 56
54 5% 63 30 39 28 49 53 64 066
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Solution: Table 3.3

Grouped Frequency Distribution

Scor es Tally Frequency
20-29 [ 4

30-39 HH 5

40-49 HH HH 10

50-59 HH HH 11

60-69 HHI 7

70-79 Il 3

The table above shows how a grouped frequency distribution should ook
like. The scores obtained by students are compared together in an interval
of 20-29, 30-39...70-79 and the corresponding number of students was
recorded as frequency.

SELF ASSESSMENT EXERCISE 3

Consider the frequency table showing the population of acountry and use
it to answer the questions below.

Age Group No. of personsin
Millions

0-9 49

10-19 39

20-29 31

40-49 27

50-59 18

60-66 14

70-79 10

80 and above 2

a Determine the population of the country above.

b. Which age group has the lowest population in millions?
C. Which age group has the highest population?

Answers are obvious from the table above. Can you try it?

3.4 Other Related Concepts

34.1 ClassInterval

Classinterval isaset of classesthat are used to define the raw dataor size
of the group chosen. It can be determined by finding the range of
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the raw data obtained and dividing it by the value of number of classes
we desire to have.

Using table 3.2 of grouped frequency distribution, class interval is
regarded as the scores  which are: 20-29, 30-
39.

3.4.2 ClassLimit

These are the end numbers of class interval. The lower value for class
interval is called lower classlimit while the upper value for class interval
is called upper class limit.

Table 3.2 can aso be used to explain this. For class interval 20-29, 20 is
the lower class limit and 29 is the upper class limit. For classinterval 30-
39, 30 isthelower classlimit and 39 is upper class limit etc.

3.4.3 ClassBoundaries

Class boundaries are easily gotten by subtracting 0.5 from lower class
limit or lower value of class interval and adding 0.5 to upper class limit
or upper value of class interval. For example, class boundaries for Table
3.2are19.5-295,29.5-39.569.5- 79.5

344 ClassMark

This is the mid-point or value of the class interval. It can be derived by
adding lower and upper class limit and dividing by two (2) or adding
lower and upper class boundaries and dividing the sum by two (2).

Referring to table 3.2 that we have been using, class mark for the first
classinterval is

20429 49 19.5 + 29.5
=—=2450r — =245

2 2 2

345 ClassWidth

Thisisthe size of the classinterval and it is obtained by subtracting lower
class boundaries from upper class boundary.

Using table 3.2 again, class width for thefirst class 19.5- 29.5is
29.5-195=10

54



POL212 BASIC STATISTICS FOR SOCIAL SCIENCES

The second class boundary is
39.5-29.5=10
Therefore class width for class interval of table 3.2 is 10.

40 CONCLUSION

To describe situations, draw conclusions, or make inferences about
events, the researcher must organise the data in some meaningful way.
The most convenient way of organising data is to construct a frequency
distribution.

50 SUMMARY

The importance of frequency distribution in statistical analysis cannot be
over emphasised, therefore we have been able to explain the types of
frequency distribution and some terms used in forming frequency
distribution.

6.0 TUTOR-MARKED ASSIGNMENT

1. Differentiate between grouped and ungrouped frequency
distribution.

2. The number of cars that passed through University of Ibadan main
gate at the interval of five minutes was recorded for a particular
day asfollows,
4,3,3,4,9206,85,3,2,4,1,0,5,4,3,6, 8,10, 11, 8,7,12,
0,6,8,10,75,12,11,10,6,7,7,91, 8,10, 1,10, 7,5, 0, 6, 9,
3,2,

Construct a suitable frequency distribution for the data?

3. A frequency distribution table for weekly wages (in Naira) of
workersin a particular company in Nigeriais given below.

Weekly Wages Frequency
50-54 5

55-59 4

60-64 9

65-69 6

70-74 8

75-79 10

80-84 8

85-89 3

Find:

(@  Classboundariesfor the table
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(b) Classwidth
(c)  Class mark for the 4" class
(d)  Classlimit for the 6" class.
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Publishers Ltd.
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New York: McGraw-Hill Companies, Inc.
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1.0 INTRODUCTION

Very often, when we are given a set of numerical data, we may want to
look for a single quantity, which represents the entire sets. Thus, this may
at times, make us to disregard the entire members of the set. A statistical
measure, which describes the middle or centre of a set of data, is called
measure of central tendency. In this unit, we will explore the common
measures of central tendency, which are; the Arithmetic Mean, Mode and
Median.

2.0 OBJECTIVES
By the end of this unit, you will be ableto:
calculate the Arithmetic Mean

obtain the median of group and ungrouped distribution
calculate the mode.
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3.0 MAINCONTENT

3.1 TheArithmetic Mean

The arithmetic mean (or just mean) is the most important measure of
central tendency, the reason being that, all members of the set are used in
the calculation of the mean. It is however affected by the extreme values

of the set unlike the range, which will be discussed in the next unit under
measure of dispersion.

Let
X =34 Ko+ Ky 4 Kg +- %
Then the mean usually denoted as ¥ isgiven as:

M T T o P

n

s Xy

¥
n

X =

Note:

The symbol } iscalled sigma, which is used in mathematicsto denote
Summation. Example

Find the mean of the following set of numbers: 10, 9, 11, 13, 12, 12, 11,
13, 10 and 16
Solution:

Mean

104+9+11+13+124+12+11+13+10+16

X

10
117
X=—=11.7
10
If the distributions. X1, X2, X3... Xn have
frequencies f1, f2, f3 fn
respectively then:
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. hxt G+ fixat ...t fos,
hth+hR+ht+fn

Example

Find the mean of the set of datain the table below:

Mark xi o 1 2 8 4 5 6 [7 8 P9
Frequency f: 2 3 4 6 1 4 2 2 1 3
Solution
= 2:“=_f\
X=

Lf

0x)+(x3)+02x)+Bx6)+UExD+ExD+6xD+(Tx2)+Bx1)+(9x3)
243+4+6+1+4+2+2+1+43

114
X =4.07

3.1.1 Using Assumed Mean

We use the above example to cal cul ate the mean using the assumed mean.

Let x;=d,+ A
X, =d,+ A
Xz =d,+ A

x,=d, + A
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Fhaxy Youd; NA
4\" -‘\" X = Q';'f + A

The constant A is called the ASSUMED or GUESSED MEAN. d; isthe
deviation of x; from the assumed mean.

S;":« fid;

Sothei =4 +

A farmer recorded the mass of 25 timbers as follows:

10 14 12 10 12 11 11 9 13
16 13 ) 12 13 12 10 15
10 9 11 8 14 12 8 11

a) Construct a frequency table for the data.
b) Use an assumed mean of 12 kg to calculate the mean.

Solution:

Given assumed mean, A= 12 kg

Masses (x) Frequency (f) d=x-A Fd
8 2 -4 -8
) 3 -3 -9
10 4 -2 -8
11 4 -1 -4
12 5 0 0
13 3 1 3
14 2 2 4
15 1 3 3
16 1 4 4
) =25 ) fd=-15

Using the formula
T=A4+ 3

T

=12 +
=11.4kg

25
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3.1.2 Arithmetic Mean of Group Data

In our earlier discussion of grouped frequency distribution, it was
mentioned that the values between any class interval are considered as
condensed at the mid- point of the classinterval or class mark. If x; is
the class mark of the i" class interval then the mean ©  of the grouped
frequency distribution is defined as:

= Ximy X
Y
Example

The following table shows the distribution of weekly wages earned by 60
casua employees of INEC in Lagos State of Nigeria.

\Wages No. of employees
40 - 49 4

50 — 59 12

60 — 69 18

70— 79 11

80— 89 7

90 - 99 5

100 - 109 2

110- 119 1

Using an Assumed mean (A) of N 74.5, calculate the mean of the
distribution.

Solution
Classinterval (Class Frequency(f) d=x-A [d
centre
(x)
40 - 49 44.5 4 -30 -120
50 — 59 54.5 12 -20 -240
60 — 69 64.5 18 -10 -180
70— 79 74.5 11 0 0
80— 89 84.5 7 10 70
90 - 99 94.5 5 20 100
100 - 109 104.5 2 30 60
110- 119 114.5 1 40 40
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Zf=60 Zfa‘-zm

% -
X
X =A+ Ef
F=270)
745 + - :ﬁ'
X =4a70.00

3.2 TheMedian

When data consisting of “n” members are arranged in order of magnitude,
the middle values or member is called THE MEDIAN of the data if “n”
is odd and when “n” is even the mean of the middle values is the
MEDIAN. Generally, the two median of a set of “n” membersis defined
asthe 1/2 (n+1 )™ value when the “n” members are arranged in order of
magnitude.

3.21 Median of an ungrouped Data

When dealing with ungrouped data, to calculate the median is very
simple. All we need to do isto rearrange the datain the order of magnitude
and ssimply bring out the median. If the datais an even number, then we
find the mean of the two middle values.

Example

Find the Medianof: 3,2,2,5,1,4,3,2,1,5and 2

Solution

By arranging in ascending order: 1, 1, 2, 2, 2, 2, 3, 3, 4, 5, 5 The Median
in the above dataiis 2

Example
Find the Median of: 104, 107, 110, 103, 118, 100
Solution

By re-arranging: 100, 103, 104, 107, 110, 118

104 4+ 107
median = ————=105.5

—
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3.2.2 Median of a Grouped Data

For agrouped frequency distribution, the classinterval which containsthe
median value is called the Modal Class.

Example

The following table shows the distribution of the masses of 120 logs of
wood, correct to the nearest kg

Mass (kQ) Frequency
15-24 4

25-29 35
30-34 49
35-39 24

40 - 49 6

50 - 60 2

Find the median.

Solution

Since the total frequency is 120

e o zay TF
60+61

) * class Hence median class = (30 — 34)

The median is at the (

33 TheMode

The mode of a distribution is the value, which occurs most frequently in
the distribution. It is the value, which has the highest frequency in the
distribution. In the grouped frequency distribution, the class interval with
the highest frequency is called Modal Class.

3.3.1 Mode of an Ungrouped Distribution Example

The marks of 40 students out of 10 marks in Mathematics test are as
follows:
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6 3 5 4 1 2 4 1 6 9
10 1 2 4 6 8 2 7 3 7
2 1 1 4 5 3 2 1 9 8
10 6 5 2 2 1 1 7 9 10

(@  Draw afrequency table for the distribution
(b)  State the mode and median of the distribution
(c)  Cadculate the mean of the distribution

Solution: Construct a frequency Distribution table

Mark Freguency
1 8
2 7
3 3
4 4
5 3
6 4
7 3
3 2
9 3
10 3

(@ Mode=

(b) Median

(0 Mean=Mean=

3.4 Median from Grouped Data through Histogram
The median of aset of data can be determined geometrically in two ways:

(@  FromaHistogram
(b)  From acumulative frequency curve.

The median determined from a histogram, isthe value on the variable axis
through which avertical line, dividing the histogram into two equal areas
passes. Equally, the value on the variable axis which divides the area of
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the histogram in theratio 1:3is called the FIRST QUARTILE. While the
value on the variable axis which divides the areas of the histogram
in the ration 3:1 is called the THIRD QUARTILE. Notably, the median
coincides with the SECOND QUARTILE. The 1%, 2" 39 quartiles are
usually denoted by Q1, Q2, and Qs respectively.

Also the area of the Histogram can be divided into 100% so that the value
on the variable axis which divides the area of the Histogram in the ration
1:99is called the FIRST PERCENTILE.

Median coincides with 50" percentile
Q1 coincide with 25" percentile
O Q2 coincide with 75" percentile

0
0
These are usually denoted as Pas, Pso, P7s. These will be discussed in detall
in the subsequent units.

Example

The following table shows the distribution of marks (in percentages)
scored by a class of forty students in a promotion examination.

Marks No. of Students
10-29 6

30- 39 5

40 - 49 7

50 - 59 10

60 - 69 5

70-79 4

80 — 89 3

a Calculate the mean marks
b. Draw a histogram of the distribution and use it to estimate the
median mark
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Solution
Mass (kg) [Class Frequency (f) |C x f Class boundary
centre (C)
10-29 195 6 117 9.5-295
30-39 345 5 172.5 29.5-39.5
40-49 445 7 311.5 39.5-49.5
0-59 54.5 10 545.5 49.5-59.5
0- 69 64.5 5 322.5 59.5-69.5
70-79 7145 4 298.5 69.5 - 79.5
0-89 84.5 3 253.5 79.5-89.5
Z = 2020
@ Mean
Z f =40

=
how, 1 ™

40

10

harks

84.5

13.5 34.5 44.5 54.5 64.5 74.5

The median valueis obtained from the histogram by drawing vertical line,
which divides the histogram into two equal parts.
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3.5 Modefrom grouped data through histogram

In a grouped frequency distribution, the class with the highest frequency
is called the MODAL CLASS. When data are given raw, it may not be
easy to determine the mode especialy whenit islarge. The easiest way to
determine the mode is to classify the data forming a frequency table for
it. Fromthefrequency tableit isvery easy to determine the mode or modal
class respectively. The mode can aso be determined geometrically from
a histogram of a grouped frequency distribution.

Example:

The table below gives the distribution of marks of 50 students in an
examination.

Marks (%) 20-29 30-39 40-49 50-59 ©60-69 |[70-79

No. of |4 7 20 ¢) 6 4
Students
(@  Draw aHistogram for the distribution.

(b)  Useyour histogram to estimate, correct to one decimal place, the

mode.
Marks (%) ClassMark Frequency Class
boundary

20 - 29 24.5 4 19.5-29.5
30-39 34.5 7 29.5-39.5
40 - 49 35.5 20 39.5-49.5
50 — 59 45.5 ) 49.5 - 59.5
60 — 69 54.5 6 59.5 - 69.5
70-79 64.5 4 69.5 - 79.5
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245 345 445 545 a5 245 MARKS

Hencethe modeis44.5
40 CONCLUSION

The mean possesses specia properties that make it the most frequently
used. However, the sensitivity of the mean of extreme scores values that
are not balanced on both sides of the distribution makes the median the
measure of choice when distributions are marked uneven or skewed. The
median is aso the measure of choice when there are open-ended classes
to which specific values cannot be assigned.

50 SUMMARY

We demonstrated the calculation of the three central tendencies that are
frequently used for description of the central features of frequency
distributions and arrays of scores; the mean, the mode and the median.

6.0 TUTOR-MARKED ASSIGNMENT
1. The table below shows the description of marks (in percentages)

scored by a class of forty students in a promotion examination.
Calculate the mean mark.

Mass (kQ) Frequency
10-29 6
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30-39 o
40-49 7
50-59 10
60 — 69 S}
70-79 4
80-89 3

2. The table below gives the distribution of marks of one hundred
candidates in a Mathematics examination.

Mark 120 [21-30 3140 14150 51-60 61-70 [71-85
frequency 10 14 17 22 19 |9 9

(@  Draw ahistogram of mode.
(b)  Draw acumulative frequency curve and use it to estimate:

() The mode
(i)  Themedian

3. The masses of 37 students are shown in the table below.

Masses (kg) 40 41 42 43 44 45
No. of Students 5 10 6 4 7 5

(@  State the mode and median of the distribution.
(b)  Calculate the mean of the distribution.

4. In an objective test marked out of 40, the marks scored by 35
students out of 40 students are given in the table below:

Marks (%) 1-5 6-10 11-20 21-30 $31-35 [36-40

No. of 2 7 12 8 5 1
Students

a) Calculate the mean of the distribution Draw a histogram and use it
to estimate

b) The median

C) The mode of the distribution
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1.0 INTRODUCTION

In our daily activities or events we come across reasons to look for ways
of predicting events (or happenings) before they actually occur. For
instance, we may want to ask a number of potential voters whether they
favour acertain candidate or not. The foundation of probability isusually
ascribed to the 17th-century French Mathematicians Blaise Pascal and
Pierre de Fermat, but Mathematicians such as Gerolamo Cardano had
made important contributions to its development even before this time.
Mathematical probability began in an attempt to answer certain questions
arising in games of chance, such as how many times a pair of dice must
be thrown before the chance that a six will appear is50-50.

Usually, many unpleasant events occur in life smply because we could
not predict its occurrence as to guide against it. A man once beaten by
rain said, “If I had known | would have taken an umbrella with me in the
morning, now it is raining.” It is because of this fact of man wanting to
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measure these levels of daily uncertainty that this branch of Mathematics
known as Probability Theory or Theory of Probability was introduced.

2.0 OBJECTIVES
By the end of this unit, you will be ableto:

explain some basic terms as they relate to probability
solve problems of experimental probability
solve problems of theoretical probability.

3.0 MAINCONTENT

3.1 Déefinition of probability

The probability of an event, E, happening or occurring is the measure of
the possibility that the event E will occur in any one trial or experiment
carried under adefined condition. The probability of an event E occurring
isusually denoted by Pr(E).

3.2 Typesof Probability

Probability can broadly be classified into two types namely:

a) Experimental (or empirical) probability
b) Theoretical (or classical) probability

3.2.1 Experimental (or Empirical) Probability

When several experiments are actually carried out under the same
condition through which an empirical result or outcome is obtained then
the probability of such an event is what is caled Experimental
Probability.

Example

Take a die of six faces and throw it 50 times. Put your outcome in the
tabular form as shown below:

Die 1 2 3 4 5 6
No of occurrence |10 8 7 5 re] 12

After the experiment is completed, one can then begin to calculate the
probability of obtaining may be anumber (1) or anumber (5) or anumber

(6).
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3.2.2 Theoretical (or Classical) Probability

When the probability of an event can be obtained from an already existing
result, from what is likely to occur or from some aready known
information, then we call such atheoretical or classical probability.

3.3 Definition of someBasic Termsin Probability

1.

Experiment

In Mathematics, the word experiment is used to describe a process
that will generate numeric data, which can be used for analysis.
Essentially, we can classify experiment into two groups namely:

Deter ministic Experiment

In this type of experiment, the results of the experiment are not
subject to chance if repeated severally under the same condition.
For example, measuring the length of a particular straight line
would give the same result always.

Random Experiment

In thistype of experiment, the results are always subject to chances
and may change if the experiment is repeated even under the same
condition. For example, gambling; casinos; rolling adie; shuffling
cards; tossing a coin; and voting. In probability theory we are
mainly concerned with random experiments sinceit isthe only one
from which measures of uncertainty isinferred.

An Outcome

An outcome is the result of any experiment carried out under a
well- defined condition in probability. For instance, if in a throw
of a coin a head shows up then the head (H) is an outcome.

Equally Likely Outcomes

We say that the outcomes of an experiment are equally likely if
each of the outcomes has an equal chance of occurring. For
instance, the head and tail of afair die are equally likely outcomes
of the experiment of tossing a coin since they both have equal
chances of occurring.
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Politically, the results of each aspirant for a post are equally likely
outcomes since they all have equal chances of been elected.

34 Sample Space and Sample Points

The sample space of a random experiment is the collection or set of all
possible distinct outcomes of the experiment. In a set theory, a sample
spaceis called universal set. For example:

I Throwing afair coin once would have a sample space of {H,T}.

ii. Throwing two fair coins once would have a sample space of
{HH, HT, TH, TT}.

iii.  Inaprimary election of party-AB, the sample space of the party’s
candidates (assuming there are four of them) is{ Bayo, Y usuf, Eze,
Tzong}.

A sample point on the other hand is a single point (or element) in the
sample space. I n the example above, each candidate Bayo, Y usuf, Eze and
Tzong is a sample point.

We shall denote a sample space by Sso that the number of sample points
(or elements) in the sample space will be devoted by n(S

3.5 An Event Space

Anevent issimply a subset of the sample space. Essentially, an eventisa
collection of sample points characterised by some descriptive properties
or features. The total number of events that can be gotten from a sample
space containing n number of sample points is aways 2". So asample
space S={H, T} would have the subsets (events): {H},

{T},{H,T} and{ }. (Where{ } isthe empty set)

We shall however denote an event by E and the number of outcomes (or
element) in E by n(E).

3.6  Axioms of Probability

1. If we denote the number of outcomes in an event space E by n(E)
and the number of outcomes in a sample space S by n(S), then the
probability of an event E denoted by Pr(E) is defined as: Pr(E)

NS\

2. Let Pr(a) be the probability of an event that isimpossible to occur
then
Pr(a) =0.
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3. Let Pr(b) bethe probability of an event that isvery certain to occur,
then
Pr(b) =1.

4. Thus, the probability of any event E is therefore a number that
satisfiestheinequalities: 0< Pr ( E) < 1. That is at no occasion must
the probability of an event be less than O or greater than 1.

5. If the probability of an event E occurring is denoted by Pr(E) and
the probability of an event E not occurring is denoted by Pr(E '),

then
Pr(E) +Pr(E") = 1.

Solved Examples

1. Two fair coins are tossed together, find the probability that at |east
atail shows up.

Solution

S={HH, HT, TH, TT}, n(9 = 4
E={HT,TH, TT}, n(E) = 3

w(E

Hence, Pr(at least atail shows up) = 25 = -

2. If an unbiased die is thrown, find thé probability that the number
which show up isless than or equal to 4.

Solution

S={1,2,3,4,56},n(9=6
E={1,234,n(E) =4 o

Hence Pr (a number less than or equal to 4) = === -

nis [ 3

3. A tin box contains 9 black, 6 blue and 10 red marbles. If amarble
Is picked from the box at random what is the probability that it isa
red marble?

Solution

Given 9 black, 6 blueand |0 red marbles. n(S =9+ 6+ 10=25
n(E) = 10 -
Hence, Pr(a no.< 4) = D 2=

o
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4, If two fair dice are rolled together what is the probability of
obtaining (a) atotal of 4, (b) anumber greater than 4 (c) a number
divisible by 4 (d) a number which isamultiple of 5.

Solution

Sample space for 1% die={1, 2, 3, 4, 5, 6}
Sample space for 2™ die={1, 2, 3, 4, 5, 6}

The two dice would be

1 2 3 4 5 6
1 11 12 13 14 15 16
2 24" 32 B3 B BA o
3 31 32 33 34 35 36
4 41 42 43 44 45 46
5 51 52 53 54 55 56
6 61 62 63 64 65 66

@ n(S =36, n(E) =n(total of 4) = 3. Hence, Pr(total of 4) =
()  n(S =36, n(E) = n(total no. < 4) = 3. Pr(total no. <4) =

Hencepr (total nos. >4) =1-— = =

T 2 3 4 5 6

1 2 3 4 5 & 7

5 3 4 5 6 71 3
34 5 6 7 8 9

45 6 7 8 9 10

s 6 7 8 o 10 I

6 7 & o 10 11 12

| w® |
=
L

(78]
a

() n(S =36, n(E) = n(total no of dIVISIble 4) = 9. Hence, Pr(total of

no. divisible by 4) = % =

4

(d) (S =36, n(E) =n(total of no. that are multiples of 5) = 7. Hence,
Pr(total of nos. which are multiples of 5) = —

S. Ward-1  Ward -2 Ward-3
Male 23 44 27
Female 16 21 33

The table above show the number of party members according to their
wards and sexes. If a party member is selected at random from the table,
find the probability that the person is (a) amale (b) afemale (¢) amember
from ward-2 (d) a male and from ward-3 (e) afemale from ward-1 (f) a
member from ward-7.

Solution

NS =23+44+27+16+21+33=164
n(male) = 23 + 44 + 27 = 94,

+33=70
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(@ Pr(amde) = = e —

(b) Pr(afemae) = = wrwmiate) i .8

() Pr(@amember fromward-2) = =% 8 82

(d Pramaeandward-3)= = =

(€) Pr(afemdeandward-1)==75 = ; mmelfremuands

(f)  Pr(@amember fromward-7) = = = Opifemal and ward—1

6. The result of a primary election of party AA of f|ve aspirants in

ascending order is: 22, 26, 32, 55, 71 and the result of a primary
election of party AB of five aspirantsin ascending order is: 12, 19,
28, 34, 88. If two aspirants one from AA and one from AB are
picked, what is the probability that

(8  thesum of their votesis greater than 80

(b)  thesum of their votesislessthan 60

(c) thevote of aspirant from party AA is greater than the vote of the
aspirant from party AB

(d)  thevote of aspirant from party AB is greater than the vote of the
aspirant from AB.

Solution

Sample space for party AA = {22, 26, 32, 55, 71}
Sample space for party AB = {12, 19, 28, 34, 88} For the two parties

would be:
@ n(S) = 25, n(E) = n(sum of votes> 80 ) = 11. Hence, Pr(sum
22 26 32 55 71 22 26 32 55 71
12 34 38 44 67 83 12 34 38 44 67 83
19 41 55 51 74 90 19 41 45 51 74 90
28 50 54 60 83 99 28 50 54 60 83 99
34 56 60 66 89 105 34 55 60 66 89 105
88 110 114 120 143 159 88 110 114 120 143 159

of votes > 80) = =

(b) n(S =25, n(E) = n( sum of votes < 60 ) = 9. Hence, Pr(sum of
vote ,60) = %

(©0 n(S = 25, -ﬁ(E) = n( vote of AA > vote of AB) = 15 Hence,
Pr(vote of AA >voteof AB) = ?

(d  n(S =25, n(E) = n(vote of AB >voteAA )=10
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Hence Pr(vote of AB > voteof AA) = —3 = -
SELF ASSESSMENT EXERCISE

1. If the probability of Chief Adio winning an electionis - what is

the probability that he loses the election? .
2. In asingle toss of three fair dice, what is the probability of:
a) The three dice showing the same number.
b) The three dice showing different number.
C) The three dice showing prime number.

40 CONCLUSION

In thisunit, you have learnt the different types of probability and the types
of experiments that will generate numerical values. Another important
thing you have learnt is the basic axioms of probability, which are very
useful in finding solutions to problems related to predicting uncertainty.

50 SUMMARY
In this unit, you have learnt the following:

1 Probability of an event E occurring isthe measure of the possibility
that the event E will occur in any onetrial or an experiment carried
out under a defined condition.

Types of probability are experimental and theoretical probability.
Types of experiment are deterministic and random experiments.
The probability of an event E is defined as Pr(E).

The probability of an event that would never occur isO.

The probability of an event that is certain to occur is 1.

The probability of an event satisfies the inequalities: G Pr( E) <
1.

8 If E denotes an event occurring and E ' denotes an event not

occurring, then, Pr(E) +Pr(E ) =1, so Pr(E) =1 —Pr(E " or
Pr(E") =1- Pr(E). E' is called complementary of event E.

~No ok WN

6.0 TUTOR-MARKED ASSIGNMENT

1. In a single toss of two fair dice, what is the probability of the
difference in scores being 2?
Science Agriculture Soc. science Arts
2. Bolaji 66 108 98 102
Adisa 58 82 112 88
Abdul 74 18 64 54
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The above table shows the result of an election from four facultiesfor the
seat of the SUG president of a reputable university in Nigeria. The three
aspirants are: Bolgji, Adisa, and Abdul.

(@  If the sample space of the distribution above is represented by S
find n(S).

(b)  If oneof the candidatesis picked at random, what isthe probability
thatitis

I Adisa

ii. Abdul

Ii. His name does not start with A

(c)  Findthe probability that Bolgji does not win the election
(d)  Findthe probability that Bolaji winsin faculty of Agriculture
(e)  Find the probability that Abdul winsin faculty of Arts

3. Distinguish with relevant exampl es between the following pairs of
terms:

a Deterministic and random experiments.

b. Experimental and theoretical probabilities.
C. Sample point and sample space.
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1.0 INTRODUCTION

Sometimes we may ask ourselves “how many ways can | arrange 5 items
in a row?” The problem of knowing the number of ways a number of
items can be arranged gave rise to the concept of permutation.
Permutation ssmply means arrangement. So we can aways know
beforehand the number of ways a number of items could be arranged.

2.0 OBJECTIVES
By the end of this unit, you will be ableto:

calculate the factorial of a number

explain the concept of permutation

calculate the number of arrangement of dissimilar objects
calculate the number of arrangement of similar objects

calculate the number of arrangement of circular objects

calculate the number of arrangement of objects given a condition.

3.0 MAINCONTENT
3.1 Definition and Concept of Factorial of a Number
The factorial of anumber n (n) usualy denoted by n! is defined as

=0

nN=1x2x3x4x.xn-2)xn-1)xn
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So that; 0l=1=1
11=1=1
2l=1Xx2=2
3/l=1x2%x3 =6
4'=1Xx2x3x4=24
5!=1xXx2Xx3x4x5=120
Example 1
Evaluate the following o
(1 8 2 2 (3) 5! =
@ 16} - 3)! e
Solution

(1) 8!'=1x2x3x4x5%x6x7x8=40,320
(22!x5'=(1x2)x(1x2x3x4x5) =2x120 = 240

@) ——=-="—"—=5x4=20

3 3 3
(4 2(8-3)!=2(5!)=2x120 =240
6!(7-3) 64 6 6x5x4x3 120
® T TmzTm e 2%

3.2 Permutation as Arrangement of Objects

The permutation (or arrangement) of n distinct objects isits factorial. So
5 distinct objects can be arranged in 5! =120 ways, and 10 distinct objects
can be arranged in 10! = 3,628,800 ways. We may want to permute
(arrange) r distinct objects out of n distinct objects such that consideration
IS given to the order of arrangement. The number of permutation of n
distinct objects taken r distinct objects at atimeis termed

n permutation r usually denoted r; "Pr or nPr or Pn "Pr is defined as

-7
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Example 2

Evaluate the following;

5
(1) 1Py (2 "Po (3) P2 x P 4) Ps +
4
P2
(5 P, - %P3
Solution
(1) 10P4=_..;E.| =:.—0=:|:“9;¢=10x9x8x7=5,040
)] v Np,

T ik
8P2/< 582)
o -sf i :: =j_ x;_= 3>$}b . : =56 x 20 = 1120

4P3+4P$‘21)

= : —: =f—+f—l=-}+"_f;—4'—-}x3=3
®) P,

= ‘E'q - *6 =§._°_=5:”3_°>5 .

(5=21 =3 2 C) 3

—-100
6P3
Example 3

(1) Find the number of permutations of the letters of the word
JAMES. (Ans. There are 5 letters; hence no. of permutation is
5!
= 120 ways)

(2) Tenvoterscards ate labelled A, B, C, D, E, F, G, H, I, J. Taking
any four cards at atime, find the number of ways the cards can be
arranged. (Ans. Number of permutation = %P4

(1] i0
= = 6_ = 5,0-1-0‘.1'(1";'5)

e
(10-4)

(3) Inacountry there are 20 political parties. In the next election any
5 political parties’ name are to be printed on the 4 segments of its
ballot pages. How many ways can the arrangement be done? (Ans:
no. of arrangement = 2°Ps =
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20! 20! 20x19x 18 x17 x 16 x 15!

(20 —5)! 15! 15!
=20 x 19 X 18 X 17 X 16 = 1,860,480

137
3.3 Permutation of Identity Objects

Consider the permutation of the letters of word MATHEMATICS. Note
that there are;

I 2 identical letters M
ii. 2 identical letters A
ii. 2 identical letters T

So that the identical letters M can be arranged in 2 times = 2! And the
identical letters A can be arranged in 2 times = 2!

And the identical letters T can be arranged in 2 times = 2!

So that the eleven (11) letters of the word MATHEMATICS can be
arranged in

—— ways.

Example 4
Find the number of ways to permute the letters of the word
(1) ELIMINATION (20 NOUN (33 FANTASTIC

Solution

1. No of ways of permutation ELIMINATION = d— (for 3’I’sisand

2’N’s)
2. No of ways of permutation NOUN = i— (for 2’N’s) = 12 ways.
3. No of ways of permutation FANTASTIC = % = Qj =90,720
ways.

3.4 Cyclic Permutation

The concept of cyclic permutation is about arrangement of objects about
acircle. Consider finding the number of permutations of n persons round
acircular table. Since a round table has neither a beginning nor an end,
we will fix one object and permute the remaining (n-1) objects about the
fixed one object.

83



POL 212 BASIC STATISTICSFOR SOCIAL SCIENCES

However if the circle can be turned over, then the number of permutation

is ways. ===
Example 5

1. In how many ways can the executive committee members of 6 be
seated round atable? (Ans. no. of ways = (6-1)! = 5! = 120 ways)

2. A bunch of keys consisting of 10 distinct keys are fixed into a
round ring. In how many ways can these keys be arranged in this
ring.

9!

(Ans: no. of ways = =*=* = = = 181440 (since the bunch of key can be
turned over)

3.5 Conditional Permutation

When modifications or restrictions are placed on the order of arrangement
of the distinct objects then the permutation is called a conditional
permutation. In such a case we must put the condition, restriction or
modification into consideration when calculating the no. of arrangement.

Example 6

(1)  In how many ways can the letters of the word COMMITTEE be
arranged if all doubled letters must always be together? (Ans: if
doubled letters must be together then COMMITTEE has C | O |
MM || | TT | EE - i.e. 6 objects to be arranged, so no. of
permutation is 6! = 720 ways.

(2)  Cadculate the no. of ways the digits 1, 2, 3 and 4 can be arranged
to give a number greater than 3000. (Ans: for the number to be
greater than 3000 then the numbers must start with digit 3 or 4
hence we fix digit 3 and permute the remaining 3 digits. So, no. of
ways= (1x3!) + (1x3) =6+ 6 =12)

40 CONCLUSION

In this unit, you have learnt how to calculate the factorial of a number.
Also you havelearnt how to cal cul ate the number of ways agiven number
of objects can be arranged.

50 SUMMARY

From this unit we learnt that;
n=nlx(n-1)xn-2)x..x3x2x1
0l=1211=1
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3 "P= "= "Po=1and"Pi=n
4, The permutation of n distinct objects taking r objects at atime is
defined as "P:.

5. The permutation of n objects such that r1, r2, and rs, are
each identical, then number of ways of permuting the n-objectsis

6. The permutation of n objects round a circle that cannot be turned
over is(n-1)! If however it can be turned over thenitis —_

7. We should always put al conditions or restrictions attached to a
problem into consideration when calculating the permutation of
objects.

6.0 TUTOR-MARKED ASSIGNMENT

1. In how many ways can each of the letters of the following words
be arranged?
a Committee
b. Nigeria
C. Telecommunication
d. Oshogbo
e. Excellence
f. Accommodation

2. Evaluate the following;

cpfm . o B W F Finn 1.
Bl T=31 8 nx2n+1)

@ i () ——— © ey

3. Inaquiz, in how many ways can the 1%, 2" and
3" prizes be awarded to 25 contestants?
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1.0 INTRODUCTION

Suppose we have 5 cardslabelled A, B, C, D, and E, then we can arrange
the cards in threes i.e. °Ps = 60 ways. Since the order of arrangement is
relevant and important, then ABC, BAC and CAB are two different
arrangements. Now if the order of arrangement is irrelevant and less
important then all arrangements such as ABC BAC, CAB, ACB, etc are
al the same and shall be counted as one type of arrangement. This type
of arrangement in which the order of arrangement is less important is
called Combination.

2.0 OBJECTIVES
At the end of the unit, you should be able to:

evaluate combinational expressions
recognise a problem of selection or combination.

3.0 MAINCONTENT
3.1 Definition of Combination

While permutation is about the arrangement of objects taking r (r < n)
objects at a time (with interest in order of arrangement), combination is
about selecting a certain number of r objects from a set of n objects, in
this case, the order of arrangement is of no interest nor importance, thus
if there are n numbers of objects, then the number of ways of selecting r
objectsis defined as:

n-rir
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"C: is also denoted by: "Cror ( T )
3.2

Example 1

Evauate the following;

BASIC STATISTICS FOR SOCIAL SCIENCES

Evaluation of n Combination r

@ Ocis () PCs+2Ps ()  If"Ps=4("Cs) find the value of
n.
Solution
1 20C15 — — _ ,_”_:,D:'_ — :Us _ 20x19 '.53 ;' 16x15 ‘.3?-:1-1
2 XCs+ =+ = ” -:o:—l:;us &c:-ils _;I:.Js @ % =:
Np; = 41Cs
1 4n
n-3) - n=5)!5
v:e! B —~ 5
1 -
n-3)(n-49n-5)! (n-5)5
1 -
n-3)(n-4) 5
4(n-3) (n-4)=5'=120
(n-3)(n-4)=30
n?-7n+12-30=0
"-7n-18=0(n-9)(n+2)=0
nN-9=0orn+2=0
n=9orn=-2
But n cannot be negative so n = 9 isthe solution.
3.3 Combination or Selection Example 2
1. In how many ways can 6 questions be chosen from 10 optional
guestions?
Solution
X 0 : 10> 95.%:6;\):6 _
No. of selections S = T e =210 =
ways
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2. A committee of 3 men and 2 women is to be chosen from 7 men
and 5 women. In how many ways can the selection be made?
Solution

5
No. of selectionis "Cz AND °C, = 'Cs x C =35 x 10 =350ways
3. A box contains 12 male voter’s cards and another box contains 10
female voter’s cards. Find the number of ways of selecting 5 male

cards and 5 female cards if 2 particular female cards must be
selected.

Solution

Selecting male cards = 12Cs = 792ways
Selecting the remaining 3 female cards = 8C3 = 56ways Selection = 792
x 56 = 44352ways

4. A committee of 6 men and 4 women isto be formed from 10 men
and 8 women. (a) In how many ways can this committee be
formed? (b) If a particular woman will not serve on the committee
with aparticular man, find the number of ways this committee can
be formed.

Solution

8
(@  No. of committee = 1°Cs x Ca =210 x 70 =14700
(b)  No. of committee with a particular woman not serving with a
particular man = (no. of possible committee) - (no. of committee

:
involving the two of them) = 14700 - (°Csx Cx)
= 14700 - 4410 = 10290ways

5. Find the number of ways of choosing four party agents from five
men and three women if at least one woman must be in the selection.

Solution

At least one woman = (1IW AND 3M) OR (2W AND 2M) OR (3W AND
M)
5 5 5
=(Cix Cg)+(3C2x C)+(3Cax Cy)
=30 + 30 + 5 = 65ways
6. An opposition group of fiveisto beformed from five men and four

women. Calculate the number of ways this can be done if the
number of men must be greater than the number of women.
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Solution
For number of men greater than number of women

= (5M AND 0W) OR (4M AND 1W) OR (3M AND 2W)
4 4 4

=(®Cs x Cp) +(°Cs x Ci1) + (°C3zx Cy)

=1+ 20+ 60 =81 ways.

SELF-ASSESSMENT EXERCISE

I Five delegates out of five men and five women are to represent an
electoral body at a national debate. Find the number of ways the
delegates can be selected if (@) it must consist of 2 men and 3
women (b) the del egates must have at least one person of each sex.

ii. In how many ways can 5 secretaries, 4 clerks, 3 drivers and 2
cleaners be chosen from 10 secretaries, 9 clerks, 8 drivers and 7
cleaners?

40 CONCLUSION
In this unit, you have learnt how to calculate the number of ways a given

number of objects can be arranged such that order of arrangement is
irrelevant.

50 SUMMARY
From this unit we learnt that;
n=nxnh-1)xnh-2)x..x3x2x1

0l=1;1l=1

Combination means selection or choosing r distinct objects from n

distinct objects.
nC, = - (r =n), ,"Co=1land"C1=n
nCr o - _ ‘:__..-_ e n e n % i — n

6.0 TUTOR-MARKED ASSIGNMENT

1. The INEC Chairperson isto select 2 regional coordinatorsfor each
of the 6 political zones in Nigeria. If there are 15 qualified people
for these post, cal culate the number of ways he can do the selection,
(assuming any person can be taken to any region).

2. In acountry there were 30 political parties. Later aconcession was
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reached to form two mega parties of at least 13 political partiesin
each mega party. In how many ways can this be done assuming all
the 30 parties must belong to any of the two mega parties?

3. A caretaker committee of fiveis to be selected from six men and
four women to run the affair of a local government. How many
different committees can be formed if (a) any person can be taken
(b) the number of men on the committee must be greater than the
number of women?
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1.0 INTRODUCTION

Statistical inquiries have to do with the use of investigation to determine
the facts of a case using statistical method of analysis. A bus contains 18
seats. The owner sells tickets in advance for seats in the bus, and he
realises that 12% of the people who buy tickets do not show up each day.
In order for him to maximise profits, the owner decides to sell 20 tickets
each day. The owner wishesto find out how many times per week the bus
will be overbooked. The word “inquiry” by definition means to
investigate, to search for knowledge, or to find out information about
something. Statistical Inquiry is a search that relates to data and
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numerical facts which can be measured quantitatively. For accuracy in
measurement, it is important that before any research or inquiry is
conducted, the purpose and scope of such an inquiry should be clearly
defined.

2.0 OBJECTIVES
By the end of this unit, you will be ableto:

discuss the meaning of Statistical inquiry

discuss the importance of statistical inquiry

define the terms; Sampling, Population, Random Sampling etc
distinguish between the various types of sampling

enumerate and explain the laws of sampling procedure.

3.0 MAIN CONTENT
3.1 SomeBasic Concepts
3.1.1 Population

Population is the entire group of individuals or objects under
consideration. According to Allan G. Blueman, population means all
subjects (human or otherwise) under study. Since some populations can
be very large, researchers cannot use every single subject.

3.1.2 A Sample

Thisisaportion, piece, or segment that representsthe whole. For instance,
product samples are provided by product manufacturers in the hope that
they encourage future sales. We also take samples of body fluids to help
determine the condition of the body. Chemical substances or mineralsin
an area are taken as samples to determine the composition of the area
surrounding a simple site. In the same vein, demographic and statistical
samples help in understanding and quantifying mathematical
probabilities, trends, or relationships within a group. We may aso take
samples of sounds or pictures as measurements at a given moment, which
are expressed digitaly, and can be used in various communications
systems.
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3.1.3 Sample Survey

A sample survey is a method of collecting data. It involves obtaining
answers to a number of questions from different individuals, usually in
the form of a survey. The reliability of a survey’s results depends on
whether the sample of people from which the information has been
collected isfree from bias and sufficiently large enough.

3.1.4 Random Sampling

In order for a sample to be a random sample, every member of the
population must have an equal chance of being selected. When a sample
Is chosen at random from a population, it issaid to be an unbiased sample.
In other words, the sample, for the most part, is representative of the
population. On the other hand, if a sample is selected incorrectly, it may
be a biased sample when some kind of systematic error has been madein
the selection of the data.

3.2 Importanceof Statistical Inquiriesand Sampling

A sample is used to get information about a population for several
reasons. In many cases, sampling remains the only way to determine
something about the population. Some of these reasons are discussed
below:

It saves time of the researcher. For example, a candidate for a
presidential seat may wish to determine his chancesin an election.
A sample poll could be carried out. Using theregular staff and field
interviews of aprofessional statistician would take only one or two
days. This of course will not be possible if dealing with the whole
voting population. Sampling reduces the cost of research.

Sampling enables the researcher to get information with ease. For
example, if a person’s blood is to be tested for Human Immuno-
deficiency Virus (HIV), the virusthat causes AIDS, the researcher
cannot analyse every single drop of blood without killing the
person. Also, if the truthfulness of claims over a product is to be
investigated, the researcher does not haveto subject each and every
one of the products one after the other to analysis to draw a
conclusion but rather it is sufficient to randomly select a sample
and carry out necessary test(s) to investigate the claims of the
manufacturer.
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It helps the researcher to get more detailed information about the
subject in question. When asample of apopulation is surveyed, the
researcher can conduct in depth interviews by spending moretime
with each person, thus getting more information about the subject.
Thisis not to conclude that the smaller the sample, the better the
result. In general, large samples give more reliable information if
correct sampling techniques are used.

3.3 Somelncorrect Methods of Sampling

In random sampling, the basic requirement is that for a sample of size ‘n’,
all possible samples of this size must have an equal chance of being
selected from the population. But some researchers employ some
incorrect methods of sampling, thiswill be discussed below:

Asking questions from people on the street is an incorrect
method commonly used by news reporters. This method does
not meet the basic requirement for simple random sampling,
since not all possible samples of the population have an equal
chance of being selected. Mgjority of the people are likely to
be at home or a work when the interview is being conducted
and therefore do not have a chance of being selected.

Another incorrect way of asking questions for research
purposes is through the media (radio or television), asking the
listeners and viewers to call the station to give their responses
or opinions on amatter. This method is not random, since only
those who watch or listen to the program could be part of the
respondents. In addition, only those who feel strongly for or
against the issue may respond. Another wrong method of
sampling, closely related to this, is when people are asked to
respond through mail. Only those who are concerned and who
have the time are likely to respond.

Not all the methods discussed above meet the requirements of random
sampling, since not all possible samples of a specific population have an
equal chance.

34 Typesof Sampling

There are basically two types of sampling methods, which are probability
sampling and non-probability sampling. The probability sampling method
Is a method that gives each member of the sample an equal chance of
being selected without any element of bias, while the non-probability
sampling method does not allow for an equal chance for being selected
I.e. there is an element of bias and it does not give a true result of the
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situation or research.
3.4.1 Simple Random Sampling

One of the most widely used types of sampling is the simple random
sampling method, where each item or person in the population has the
same chance of being included. For example, in order to use Simple
Random Sampling for a population of 900 employees of a plastic
industry, a sample of 60 employeesis selected from that population. One
way of ensuring that every employee in the population has a chance of
being chosen isto first write the name of each one on asmall slip of paper
and deposit al of the dips in a container. After they have been mixed
thoroughly, the selection is made by drawing out of the box without
looking at it. The process is repeated 60 times. The mgjor limitation of
random sampling isthat it is not quite suitable where the population under
survey islarge. If the population is extremely large it istime consuming
to number and select the sample elements.

3.4.2 Cluster and Focus Group Sampling

Cluster and focus group sampling involve selecting some known
members of apopulation for study e.g. Footballers, Prostitutes, Petroleum
dealers, adolescents, women, senior citizen, etc. Thisis a biased method
of sampling, because there is a deliberate focus on some groups to the
exclusion of others. When a particular stratum is selected for study, then,
either cluster or focus group sampling is said to have been used in
selecting the sample points. Data collection for content analysis — content
counting — seems to have fallen into this category. It involves selecting a
news or communication medium and counting the number of times, a
given event (e.g. corruption activity) is reported. This technique is
especially useful in the analysis of newspaper publications, for example,
reports on, accidents, thefts and the like.

3.4.3 Random Systematic Sampling

If apopulation having N membersis arranged in ascending or descending
order from1to N, to select asample of (n) unitsfrom it using the methods
of Random Systematic Sampling, we take the first sample by a random
procedure and thereafter, the next K item is selected (where K is the
regularity or interval at which we select sample). For example, if thefirst
randomly selected sample is number 3 and K is 10" item after number 3,
then, the items or samples we shall come up with are 3, 13, 23, 33, etc,,
all selected systematically.

3.4.4 Stratified Random Sampling
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A sampling procedure that first stratifies the population using any of the
methods of Cluster and Focus Group (FG) sampling procedures described
above and thereafter selects samples from each stratum using random
sampling techniquesis called Sratified Random Sampling. For instance,
income can be used to classify population into high, medium and low-
income groups and proportional samples are selected by random
procedures from each stratum based on their relative population.

Non-Probability Sample Designs
They are three: (1) convenience samples (2) purposive samples (3) quota
samples.

Convenience sampling

Asthe nameimplies, it isdone based on the convenience of the researcher
without any rigorous or systematic exercise. An example could be the
news reporter who gives areport, that the cross section of the residentsin
any area has given their opinion based on certain government policies.
They only interviewed those they saw on the streets.

Purposive Sampling

It can also be called judgment samples. Researchers select sampling units
subjectively in an attempt to obtain a sample that appears to be
representative of the population. In other words, the chance that a
particular sampling unit will be selected for the sample depends on the
subjective judgment of the researcher, e.g. aresearcher may be interested
in interviewing some persons, believing that they have knowledge of
issues under investigation.

Quota Sampling

The aim of a quota sample is to select a sample that is as similar as
possible to the sampling population. For example, if it is known that the
population has equal number of males and females in the sample. If it is
known that 15 percent of the population is black, 15 per cent of the total
sample will be black.

In quota sampling, interviewers are assigned quota groups characterized
by specific variables such as gender, age, place of residence and ethnicity.
For example, an interviewer may be unstructured to interview 14
individuals, of whom 7 live in the suburbs and 7 in the central city. Seven
have to be men and 7 women, of the 7 men exactly 3 should be marked
and 4 single (Kumar, 2005).
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345 Hybrid Sampling M ethods

A number of sampling techniques combine random and non-random
procedures. These include; stratified random and random systematic
sampling techniques, among others.

SELF ASSESSMENT EXERCISE

i List the advantages and disadvantages of random sampling

ii. List and explain the incorrect methods that are often used to obtain
asample

ii. In your opinion, which of the sampling method(s) studied provides
the best sample to represent a population?

40 CONCLUSION

The study of statisticsis highly valuable and instructive because it sheds
light upon the social relations of society, and imparts information
regarding its political condition. In this chapter, we outlined the major
methods and procedures for selecting a representative sample from a
given population. Such techniquesinclude stratified random sampling and
(random) systematic sampling techniques. The socia condition of a
country is of more vital importance than its political condition, as the
maintenance of peace and good order depends more upon the former, than
on the latter. Hence, the importance of statistical inquiries cannot be over
emphasi sed.

50 SUMMARY

In this unit, we have been able to examine the nature and importance of
Statistical Inquiries. We gave some basic definitions, which will help us
to understand the concept in question thoroughly. The subject of sampling
was also examined in detail. We outlined the magor methods and
procedures for selecting a representative sample from a given population
aswell. Itisshown that the most reliable way of selecting arepresentative
sample is the use of random sampling. Other non-random sampling
methods discussed include, cluster and focus group sampling, content
counting and systematic sampling. It was shown that some hybrid
sampling techniques combine elements of random and non- random
sampling techniques. Such techniquesinclude stratified random sampling
and (random) systematic sampling techniques.
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6.0 TUTOR-MARKED ASSIGNMENT

1. Define the following terms
a Population
b. Sample Survey
2. Why are samples used in statistics?
3. Discuss the importance of statistical inquiries.
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1.0 INTRODUCTION

The selection of a primary method of investigation of agiven problem is
a key consideration for the investigator. There must be a thorough
knowledge of the basic methods of research to guide the researcher in the
choice of a primary research method to be used in solving his problem.
All factual knowledge, which isascertained by research, may be classified
in terms of three areas of time:

(1)  The past: What has been? Historical Research Method,;

(2) The present: What is now occurring? Normative — Survey
Research Method, experimental research Method;

(3) The future: What probably will be? Prognostic or predictive
Research Method. See E.C Osuala

20 OBJECTIVES

By the end of this unit, you will be ableto:

define the concept of search

discuss the different types of research methodology

enumerate the advantages and disadvantages of
research methodol ogy.

3.0 MAINCONTENT
3.1 Understanding Basic Concepts
3.1.1 Research

Research can be defined to be search for knowledge or any systematic
investigation to establish facts. The primary purpose for applied research
Is to discover, interpret, and develop methods and systems for the
advancement of human knowledge on awide variety of scientific matters
of our world and the universe. The term research can also be defined as a
series of activities carried out systematically to find answersto identified
problems in a particular discipline. It is the application of the scientific
approach to the study of a problem. It is also used to describe an entire
collection of information about a particular subject.

3.1.2 Scientific Research

It relies on the application of the scientific method, a harnessing of
curiosity. This type of research provides scientific information and
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theories for the explanation of the nature and the properties of the world
around us. It makes applications that are as practical as possible.

Scientific research is funded by public authorities, by charitable
organisations and by private groups, including many companies.
Scientific research can be subdivided into different classifications
according to their academic and application disciplines.

In scientific studies, accurate analysis of data achieved by the use of
standardized statistical methods is critical to determining the validity of
empirical research. Statistical formulas such as regression, uncertainty
coefficient, t-test, chi-square, and various types of ANOVA (analyses of
variance) are fundamental to forming logical, valid conclusions. If
empirical data reaches significance under the appropriate statistical
formula, the research hypothesisis supported. If not, the null hypothesis
is supported, meaning no effect of the independent variable(s) was
observed on the dependent variable(s).

It isimportant to understand that the outcome of empirical research using
statistical hypothesis testing is never foolproof. It can only support a
hypothesis, regject it, or do neither. These methodsyield only probabilities.
Among scientific researchers, empirical evidence (as distinct from
empirical research) refers to objective evidence that appears the same
regardless of the observer. For example, a thermometer will not display
different temperatures for each individual who observes it. Temperature,
as measured by an accurate, well- calibrated thermometer, is empirical
evidence. By contrast, non- empirical evidence is subjective, depending
on the observer. Following the previous example, observer A might
truthfully report that a room is warm, while observer B might truthfully
report that the same room is cool, though both observe the same reading
on the thermometer. The use of empirical evidence negates this effect of
personal (i.e., subjective) experience. Idedly, empirical research yields
empirical evidence, which can then be analysed for statistical significance
or reported in its raw form. The following information is intended to give
the reader some general guidance about planning a basic research effort
in their organisation. Therest of the information in the section presents an
overview of methods used in business. how to apply them; how to
analyse, interpret, and report results.

3.1.3 Stepsin Planning a Research Study

Step |: Formulating a Resear ch Problem

Formulating aresearch problemisthefirst and most important step in the
research process. A research problem identifies your destination: it should
tell you, your research supervisor and your readers what you intend to
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research. The more specific and clear you are the better, as everything that
follows in the research process — study design, measurement procedures,
sampling strategy, frame of analysis and the style of writing of your
dissertation or report — is greatly influenced by the way in which you
formulate your research problem. Hence, you should give it considerable
and careful thought at this stage. The main function of formulating a
research problem is to decide what you want to find out about (Kumar,
2005).

Step 11: Conceptualising a Resear ch Design

An extremely important feature of research is the use of appropriate
methods. Research involves systematic, controlled, valid and rigorous
exploration and description of what is not known and establishment of
associations and causation that permit the accurate prediction of outcomes
under a given set of conditions. It also involves identifying gaps in
knowledge, verification of what is aready known, and identification of
past errors and limitations. The strength of what you find largely rests on
how it was found (Kumar, 2005).

The main function of a research design is to explain how you will find
answersto your research questions. The research design sets out the logic
of your inquiry. A research design should include the following: the study
design per se and the logistica arrangements that you propose to
undertake, the measurement procedures, the sampling strategy, the frame
of analysis and the time frame. For any investigation, the selection of an
appropriate research design is crucia in enabling you to arrive at valid
findings, comparisons and conclusions. A faulty design results in
misleading findings and is therefore tantamount to wasting human and
financial resources. In scientific circles, the strength of an empirical
investigation is primarily evaluated in the light of the research design
adopted. When selecting aresearch design it is important to ensure that it
isvalid, workable and manageable.

Step I11: Constructing an Instrument for Data Collection

Anything that becomes a means of collecting information for your study
is called a ‘research tool’ or a ‘research instrument’. For example,
observation forms, interview schedules, questionnaires and interview
guides are dl classified as research tools (Kumar, 2005).

The construction of a research tool is the first ‘practical’ step in carrying
out astudy. Y ou will need to decide how you are going to collect datafor
the proposed study and then construct a research instrument for data
collection. If you are planning to collect data specifically for your study
(primary data), you need to either construct aresearch instrument or select
an aready constructed one. If you are using secondary data (information
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aready collected for other purposes), develop a form to extract the
required data. In order to determine what information is required, go
through the same process as described for primary data above.

Field testing, also known as pre-testing, aresearch tool is an integral part
of instrument construction. As arule, the field test should not be carried
out on the sample of your study but on a similar population. If you are
planning to use a computer for data analysis, you may wish to provide
space for coding the data on the research instrument.

Step 1V: Selecting a Sample

The accuracy of your findings largely depends upon the way you select
your sample. The basic objective of any sampling design is to minimize,
within the limitation of cost, the gap between the values obtained from
your sample and those prevalent in the population.

The underlying premise in sampling is that, if a relatively small number
of units is selected, it can provide — with a sufficiently high degree of
probability — a fairly true reflection of the sampling population that is
being studied.

Sampling theory is guided by two principles:

1. the avoidance of biasin the selection of a sample; and

2. the attainment of maximum precision for a given outlay of
resources(Kumar, 2005)

Step V: Writing a Resear ch Proposal

Now, step by step, you have done all the preparatory work. Next put
everything together in away that provides adequate information, for your
research supervisor and others, about your research study. This overall
plan tells areader about your research problem and how you are planning
to investigate, and is called a research proposal. Broadly, a research
proposal’s main function is to detail the operational plan for obtaining
answers to your research questions. In doing so it ensures — and reassures
the readers of — the validity of the methodology to obtain answers
accurately and objectively.

Universities and other ingtitutions may have differing requirements
regarding the style and content of aresearch proposal, but the mgjority of
institutions would require most of what is set out here. Requirements may
also vary within an ingtitution, from discipline to discipline or from
supervisor to supervisor. A research proposal must tell you, your research
supervisor and areviewer the following information about your study:

What you are proposing to do;
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How you plan to proceed,
Why you selected the proposed strategy. (Kumar, 2005)

Resear ch proposal:

The research proposal is an outline of what the researcher intends to do,
from start to finish and how to do it. The outline of the research proposal
are asfollows:

(@  Titleof research
(b)  Introduction/Background of study
(c)  Statement of research problem
(d)  Objectives of study
(e)  Propositions/hypotheses
H Literature review/theoretical framework
(99 Methodology
(1) Research design
(i)  Population of study
(iii)  Sample size/sampling techniques
(iv)  Sourcesof data
(v) Instruments of data collection (questionnaire/interview
schedule)
(vi)  Techniques of data analysis
(h)  Scopeand limitations
(1) Significance of study
() Conceptual framework (definition of terms)
(k)  Outline/organisation of study
() References/Bibliography

Step VI: Collecting Data

Having formulated a research problem, developed a study design,
constructed a research instrument and selected a sample, you then collect
the data from which you will draw inferences and conclusions for your
study.

Many methods could be used to gather the required information. Asa part
of the research design, you decided upon the procedure you wanted to
adopt to collect your data. At this stage you actually collect the data. For
example, depending upon your plans, you might commence interviews,
mail out a questionnaire, conduct nominal/focused group discussions or
make observations. Collecting data through any one of the methods may
involve some ethical issues (Kumar, 2005).

Step VII: Processing Data
The way you analyse the information you collected largely depends upon
two things:
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1. type of information — descriptive, quantitative, qualitative or
attitudinal;
2. the way you want to communicate your findings to your readers.

There are two broad categories of report: quantitative and qualitative. As
mentioned earlier, the distinction is more academic than real as in most
studies you need to combine quantitative and qualitative skills.
Nevertheless, there are some solely qualitative and some solely
guantitative studies. In addition to the qualitative-quantitative distinction,
itisequally important for data analysisthat you consider whether the data
Isto be analysed manually or by a computer (Kumar, 2005).

Step VIII: Writing a Resear ch Report

Writing the report is the last and, for many, the most difficult step of the
research process. Thisreport informsthe world what you have done, what
you have discovered and what conclusions you have drawn from your
findings. If you are clear about the whole process, you will also be written
In an academic style and be divided into different chapters and/on sections
based upon the main themes of your study (Kumar, 2005).

3.1.4 Research Funding

Most funding for scientific research comes from two major sources,
corporate organisations (through research and devel opment departments)
and government (primarily through universities and in some cases
through military contractors). Many senior researchers (such as group
leaders) spend a considerable amount of their time applying for grantsfor
research funds. These grants not only provide resources to carry out the
research, they also serve as a source of merit.

3.2 Considerationsto Design Your Research Approach

1. For what purposes is the research being done, i.e., what do you
want to be able to decide as aresult of the research?

2. Who are the audience for the information from the research, e.g.,
fund-providers/ bankers, upper management, employees,
customers, etc?

3. What kinds of information are needed to make decisions or to
enlighten your intended audience? For instance, do you need
information to really understand a process, the customers who buy
certain products; strengths and weaknesses of the product or
service or programme; benefits to customers; how the product or
service or programme failed some customers and why, etc.?

4. From what sources should the information be collected, eg.,
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employees, customers, groups of employees or customers, certain
documentation, etc.?

5. How can that information be collected in areasonable manner, e.g.,
guestionnaires, interviews, examining documentation, observing
staff and/or clients in the programme, conducting focus groups
among staff and/or clients, etc.

6. When the information is needed what is the period within which it
must be collected?

7. What resources are avail able to collect the information? Secondary
research can come from either internal or external sources.

3.3 Oveall Goal in Selecting Research M ethods

The overall goal in selecting basic business research method(s) is to get
the most useful information to key decision makers in the most cost-
effective and realistic fashion.

1. What information is needed to make current decisions about a
product or programme?

2. How much of this information can be collected and analysed in a
cost-effective and practical manner, e.g., using questionnaires,
surveys and checklists?

3. How accurate will the information be (reference the above tablefor

disadvantages of methods)?

Will the methods get all the needed information?

What additional methods should and could be used if additional

information is needed?

6. Will the information appear as credible to decision makers, e.g., to
bankers, fund-providers or top management?

7. Will the nature of the audience conform to the methods, e.g., will

they fill out questionnaires carefully, engagein interviews or focus

groups, let you examine their documentations, etc.?

Who can administer the methods now or istraining required?

How can information be analysed?

o &

8.
0.

Note that, ideally, the researcher uses a combination of methods, for
example, a questionnaire to quickly collect a great deal of information
from alot of people, and then interviewsto get more in-depth information
from certain respondents to the questionnaires. Perhaps case studies could
then be used for more in-depth analysis of unique and notable cases, e.g.,
those who benefited or not from the programme, those who quit the
programme, €etc.
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3.4 Four Levelsof Research Results

There are four levels of information that can be gathered from customers
or clients, including the following:

1. Reactions and feelings (feelings are often poor indicators that your
service made lasting impact)

2. Learning (enhanced attitudes, perceptions or knowledge)

3. Changesin skills (applied the learning to enhance behaviours)

4 Effectiveness(improved performance because of
enhanced behaviours)

Usually, thefarther your research results get down thelist, the more useful
is your research results. Unfortunately, it is quite difficult to reliably get
information about effectiveness. Still, information about learning and
skillsis quite useful.

35 Typesof Research

The classification of research can be based on the discipline as the case
with educational research and scientific research. Educational research is
methods used to verify knowledge that will help in solving educational
problems or assist the educationists achieve their goals. Most researches
can be classified into one of the following broad categories or types:
historical research, survey research, observation research and
experimental research.

3.5.1 Historical Research

The historical research deals with the determination, evaluation and
explanation of the past eventsfor the purpose of understanding the present
and predicting the future. In historical research, oneislooking at an event
which has already taken place. The datais already there, it isjust a matter
of searching through, without generating new data. This makes people
aware of what has happened in the past so that one can learn from the past
failure and successesin preparation for the present and future. Since many
records are not adequately kept or are incompl ete and often lost, historical
method of research is inconclusive. An example of a historical research
topic is “Impact of Western Education in Nigeria”. There are two sources
of historical data:

Primary source
Secondary source
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Primary Source is information obtained from first-hand; observed or
available within one’s immediate environment. Examples include stories
told by the head of the community and chiefs.

Secondary Sour ce deals with bibliographies, references and documents
recorded by someone else. Generally, in this type of research statistical
analysisisrarely used.

3.5.2 Survey Research

Survey research is one of the primary source of research, it involves the
use of questionnaire by the researcher to €licit data from the study
popul ation so as to analyse and give results using various statistical tools.

3.5.3 Observation Research

This is another source of collecting primary data. Observation is a
purposeful, systematic and selective way of watching and listening to an
interaction or phenomenon as it takes place. There are many situationsin
which observation is the most appropriate method of data collection; for
example, when you want to learn about the interaction in a group, study
the dietary patterns of a population, ascertain the functions performed by
aworker, or study the behaviour or personality traits of an individual. It
Is also appropriate in situations where full and/or accurate information
cannot be elicited by questioning, because respondents either are not
cooperate or are unaware of the answers because it is difficult for them to
detach themselves from the interaction. In summary, when you are more
interested in the behaviour than in the perceptions of individuals, or when
subjects are so involved in the interaction that they are unable to provide
objective information about it, observation is the best approach to collect
the required information.

Types of Observation

There are two types of observation:
participate observation;
non-participant observation.

Participant observation is when you, as a researcher, participate in the
activities of the group being observed in the same manner as its members,
with or without their knowing that they are being observed. For example,
you might want to examine the reactions of the general population
towards peoplein wheelchairs. Y ou can study their reactions by sitting in
awheelchair yourself. Or you might want to study the life of prisoners
and pretend to be a prisoner in order to do this.
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Non-participant observation, on the other hand, is when you, as a
researcher, do not get involved in the activities of the group but remains
a passive observer, watching and listening to its activities and drawing
conclusionsfrom this. For example, you might want to study the functions
carried out by nurses in a hospital. As an observer, you could watch,
follow, and record the activities as they are performed. After making a
number of observations, conclusions could be drawn about the functions
nurses carry out in the hospital. Any occupational group in any setting can
be observed in the same manner.

Problemswith using Observation asa M ethod of Data Collection

The use of observation as a method of data collection may suffer from a
number of problems, which is not to suggest that al or any of these
necessarily prevails in every situation. But as a beginner you should be
aware of these problems.

When individuals or groups become aware that they are being
observed, they may change their behaviour. Depending upon the
situation, this change could be positive or negative — it may
increase or decrease, for example, their productivity — and may
occur for anumber of reasons. When a change in the behaviour of
persons or groups is attributed to their being observed it is known
as the Hallow Effect. The use of observation in such a situation
may introduces distortion: what is observed may not represent their
normal behaviour.

There is always the possibility of observer bias. If an observer is
biased, he/she can easily introduce bias and there is no easy way
to verify the observations and the inferences drawn from them.

The interpretations drawn from observations may vary from
observer to observer.

There is the possbility of incomplete observation and/or
recording, which varies with the method of recording. An observer
may watch keenly but at the expense of detailed recording. The
opposite problem may occur when the observer takes detailed
notes but in doing so misses some of the interaction (Kumar,
2005).

3.5.2 Experimental Research

Most of the basic experimental designs used in education and behavioural
sciences have been adapted from the physical and biological sciences.
Experimental research methods are sometimes difficult to apply to solve
certain educational problems. The typical experimental design in
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education involves the selection of a sample of subjects, random division
of these subjects to two groups, the experimental and control group; the
exposure of the experimental group to atreatment called the independent
variable, which is withheld from the control group; and the evaluation of
the groups on the dependent variable, the variable to be changed. There
are two essential characteristics of an experimental method: during
research designs, there are treatments that manipulate the dependent
variable; and the subjects who participate are randomly assigned to the
treatments.

3.5.3 Quasi-experimental Research

In this research method, subjects may not be assigned randomly and in
some cases certain quasi-experimental designs collected from this can
only be accepted with less confidence.

SELF ASSESSMENT EXERCISE

What do you consider to be the mgjor limitations of historical research?
Discuss the criteriafor evaluating a historical research.

40 CONCLUSION

Research is a process of inquiry, investigation, close scrutiny and
discovery. Every time you seek an answer to a question, you are
undertaking a research, however, small. Though research may seem
tedious, it can be made easy, through careful planning and design. Inthis
unit, we look at some problems aresearcher islikely to encounter, how to
choose aresearch topic, motivation for research. A researcher must decide
in which area of time his problem is mainly centred. Based on that
decision he selects his basic research method, the distinctive criteria of
which he must carefully observe in the investigation of his problem.

5.0 SUMMARY

In this unit, we have considered the basic concepts related to research;
such as types of research, research processes, hypothesis, research
methods and research funding. We also looked at the considerations to
design your research approach, overall goal in selecting research method.

6.0 TUTOR-MARKED ASSIGNMENT
Explain the concept of research.

What do you understand by a historical research?
What are the purposes of historical research?

wn e
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1.0 INTRODUCTION

Research is a process of inquiry, investigation, close scrutiny and
discovery. Every time you seek an answer to a question, you are
undertaking a piece of research, however small. Though research may
seem tedious, it can be made easy, through careful planning and design.
In this unit we will look at some problems a researcher is likely to
encounter, how to choose aresearch topic, motivation for research among
other issues.

20 OBJECTIVE

At the end of this unit, you should be able to:

discuss the different types of techniques of data collection,
reliability of instrument, how to select suitable research topics and
others.
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3.0 MAINCONTENT
3.1 Method of Data Collection

Secondary data:

The secondary method of data collecting is a Situation where the
researcher engages in the use of textbooks, journals, internet sources or
other materials produced by other persons to engage in the process of
research.

Primary resear ch:

This is a process whereby a researcher engages in a research by directly
involved in the research process in order to get data or information from
the population under investigation. Examples of primary research include:
social survey (the use of questionnaire), observation, socidl
experimentation (Hawthorn studies).

3.2 Instrumentsof Data Collection

There are different techniques or tools used in collecting information in
research. The research findings of any study are no more accurate than
the measures or tools by which these findings are obtained. In the
behavioural sciences and education, a very large number of human
phenomena must be measured if they are to be studied. Researchers have
developed a variety of procedures for measuring human characteristics
and behaviour. The measuring devices developed for collecting adataare
called Research Instruments. Several Research Instruments are available
for collecting data for a research work. These include tests, and pencil
tests, questionnaires, interviews, socio-metric techniques, and anecdotal
records. The most commonly used in education research is questionnaires
and interviews.

3.3 Validity and Reliability of Research | nstrument

Validity is the ability of a research instrument to measure what is
supposed to measure. Reliability isthe ability of aresearch instrument to
give the same result even when carried out severaly under similar
conditions.

Types of Validity
There are three types of validity:

1. Face and content validity;
2. Concurrent and predictive validity;
3. Construct validity.
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Face and Content Validity

The judgment that an instrument is measuring what it is supposed to is
primarily based upon the logical link between the questions and the
objectives of the study. Hence, one of the main advantage of this type of
validity isthat it is easy to apply. Each question or item on the scale must
have alogical link with an objective. Establishment of thislink is called
face validity. It isequally important that the items and questions cover the
full range of theissue or attitude being measured. Assessment of theitems
of an instrument in this respect is called content validity. In addition, the
coverage of the issue or attitude should be balanced; that is, each aspect
should have similar and adequate representation in the questions or items.
Content validity is aso judged on the basis of the extent to which
statements or questions represent the issue they are supposed to measure,
as judged by you as a researcher and experts in the field. Although it is
easy to present logical arguments to establish validity, there are certain
problems:

1 The judgment is based upon subjective logic; hence, no definite
conclusions can be drawn. Different people may have different
opinions about the face and content validity of an instrument.

2. The extent to which questions reflect the objectives of a study may
differ. If the researcher substitutes one question for another, the
magnitude of the link may be altered. Hence, the validity or its
extent may vary with the questions selected for an instrument.

Concurrent and Predictive Validity

‘In situations where a scale is developed as an indicator of some
observable criterion, the scale’s validity can be investigated by seeing
how good an indicator it is” (Moser & Kalton 1989:356). Suppose you
develop an instrument to determine the suitability of applicants for a
profession. The instrument’s validity might be determined by comparing
it with another assessment, for example by a psychologist, or with afuture
observation of how well these applicants have done in the job. If both
assessments are similar, the instrument used to make the assessment is
assumed to have higher validity. These types of comparisons establish
two types of validity: predictive and concurrent. Predictive validity is
judged by the degree to which an instrument can forecast an outcome.
Concurrent validity isjudged by how well an instrument compares with a
second assessment concurrently done. ‘It is usually possible to express
predictive validity in terms of the correlation coefficient between the
predicted status and the criterion. Such a coefficient is called a validity
coefficient’ (Burns 1994:220).
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Construct Validity

Construct validity is a more sophisticated technique for establishing the
validity of an instrument. It is based upon statistical procedures. It is
determined by ascertaining the contribution of each construct to the total
variance observed in a phenomenon.

Suppose you are interested in carrying out a study to find the degree of
job satisfaction among employees of an organi zation, you consider status,
the nature of the job and remuneration as the three most important factors
indicative of job satisfaction, and construct questions to ascertain the
degree to which people consider each important for job satisfaction. After
the pre-test or data analysis you use statistical procedures to establish the
contribution of each construct (status, the nature of the job and
remuneration) to the total variance (job satisfaction) (Kumar, 2005).

3.3 Questionnaires Approach

This is a method of obtaining information through the answers supplied
by a respondent who fills the materials forwarded to him or her.
Questionnaires usually contain questions aimed at getting specific
information on a variety of topics. Usualy, there are no right or wrong
answers. Questions may be of either the closed form (structured) in which
the question permits only certain response (asthe case in multiple choice),
or the open form (unstructured), in which the subject makes any response
he wishes. It takes the form of fill-the-gap, tick-the- appropriate-column
or give-your-opinion. It can also take the form of strongly Agree to
strongly Disagree. The entire work can be divided into sections from
personal data to answering specific questions to answer the research
guestions and hypothesis.

331 Advantages and Disadvantages of Questionnaires
Advantages

It iseconomical sinceit could be sent through mail.

More people are reached within a short period.

Respondents are likely to give honest opinion because the
researcher is not present (most especially when the questionnaire
is mailed).

4. It is possible to be administered by another person other than the
researcher.

wnNE
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Disadvantages

1. Itisvery difficult to check the motivation of the respondents

2. It is very costly to prepare questionnaire and the materials to be
used.

3. Clarification of points, in case of ambiguity, may not be possible
because of the absence of the researcher when the questionnaire is
mailed.

4. The number of returns may be few, especially when there is no
follow up.

3.3.2 Guiddinesfor Designing a Questionnaire

Include brief and clear instructions printed in bold letters.

Focus your guestionnaire items on the research hypothesis or
research question.

The first set of items is to be attention catching and not
controversial. It should be clearly worded.

Let the items be from simple to complex and organised in
sequence.

Avoid questions, which demand two separate answers.

Short items are preferable to long ones.

Avoid biased or misleading questions.

Use the level of language of the respondents.

It is advisable to do a follow-up to get high returns of the
guestionnaires.

34 Interview Approach

It is a method in descriptive research such as surveys to collect
information from others in a face-to-face contact. That is, data are
collected through direct verbal interaction between two individuals;
usually the communication is two-way. It must be noted that interview
could be conducted through the media such as telephone and there is no
face-to-face contact. However, there is two-way communication.
Through an interview technique, the researcher gets more information,
which would not have been possible with other methods, and the
respondents can ask for clarification at any stage of the interview.

3.4.1 Typesof Interview

Structured Interview

Thisisrigidly standardized and very formal. The same questions in the
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same order are presented to various respondents who are restricted to a
predetermined list of aternative answers. Although it does not allow in-
depth probing; it is scientific in approach.

Unstructured I nterview

In this case, the respondents are free to express their opinion or feelings.
There is flexibility with few restrictions. The amount of time and the
guestions asked vary from one respondent to another. However, itisrarely
used for testing hypothesis because subjects’ response cannot be
compared.

3.4.2 Advantages and Disadvantages of Interview Approach
Advantages

1. It is flexible and applicable to solving different types of research
problems.

2. The researcher may get more information from the subjects and
know more than he has prepared.

3. There is room for better understanding of the questions because
there is two-way communication.

4. It is easily applicable to people of different age groups and
educational background. That is, it takes care of children and the
illiterates who cannot read and write.

5. It permits an interviewer to study nonverbal cues. What the
respondents say and how it is said can both be observed

Disadvantages

=

Time consuming to conduct interview for large group of people.
2. The respondents may not give honest opinion because of the
presence of the researcher or because he/sheistrying to please the

interviewer.

3. The socio-economic status and sex of the interviewer may affect
the respondents.

4. It isoften difficult to generalise from unstructured interview and at

times difficult to quantify the information gathered for analysis.

3.5 Observation

Observation can be viewed as a process where individuals or a group of
people are commissioned to watch and record the happenings or events,
or even study behaviour patternsin settings of interest. Observation could
be direct or differential. Direct observation is a direct means of
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collecting the information required by the research i.e. the researcher
makes use of another person’s observation.

35.1 Advantages and Disadvantages of Observation

Advantages

1. It is better than other methods as the research would have a direct
contact with phenomenon under study.

2. It provides very reliable and valid measure of the variables being
observed.

Disadvantages

1. The recording instrument is always expensive and very delicate to
use by untrained personnel, e.g. video, tape/camera.
2. No two people have seen an event in the same way.

3.6 Rdiability of Instrument

It is important to ascertain the worth of the instrument a researcher is
interested in before he beginsto useit. The quality of the instrument used
in research is very important for the conclusions the researcher draws
based on the information they obtain using these instruments. The quality
Is determined by its validity and reliability.

3.7 Methodsof Administering I nstruments

Severa methods could be used to collect data in educational researches.
Thereis, however, some common method. These are:

3.7.1 Direct Administration

Here, the researcher can directly administer to respondents and wait for
the respondentsto complete and return them.e.g. questionnaire, interview,
observation, etc. Most of the experimental studies require the researcher
to physically administer the instrument.

3.7.2 Postal Administration

Some instruments could be administered by post. For example,
guestionnaire when filled can be returned by postage. The disadvantage
in this method of administering instrument includes unreliability of the
postal agency in this country. Also, respondents may not be quick or fast
enough to return the questionnaires. If not, it isuncertain that high returns

of the instrument can be achieved.
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3.7.3 Telephone Method

Thisis the administering of the instrument through telephone. The items
on the questionnaire are usually obtained immediately where respondents
are willing to cooperate. This method could be efficient where telephone
services are efficient and not too expensive.

3.8 Selecting a Suitable Research Topic

Selecting aresearch topicisacrucia step in any research effort. Itisvery
important that aresearcher knows how to identify aresearchable problem.
According to Dewey, ‘a problem arises out of some felt difficulties” Sax,
1979. One of the reasons why student researchers have difficulty in
selecting a research problem is that they often get confused about what a
researchable problem could be. What then is a problem? Good (1973)
defined problem as a perplexing situation translated into a question or
series of questions that help to determine the direction of subsequent
inquiry. Therearetimeswhen problemsareidentified from dissatisfaction
or worry: that is, a problem materialises when a researcher senses that
something isnot right and needsinvestigation or further explanation. Note
that researchable problems could be obtained. These could be obtained in
journals, research reports, dissertation abstracts, education index, and
student research projects (dissertation or theses). (See O.A Opadokun)

3.9 Techniquesof Hypothesis Testing

There are basically two methods of testing hypothesis in the Social and
Management Sciences, these are parametric and the non-parametric
techniques. The non-parametric techniques include the chi-square (c?),
Yules Q, Gamma g Phi coefficient (j ), Cramers V, Pearson’s
contingency coefficient (C) and Lamda (I ) (Ogbeide, 1997).

A hypothesis is a probabilistic statement about the relationship between
two or more variables. In testing hypothesis using the non-parametric,
inferential statistics are brought to bear. It is through this process that
statements about the real work are empirically or scientifically verified.

In the non-parametric technique, it is possible to accept the null (Ho)
hypothesis when it is actually wrong and reject it when it isright, thisis
what is called type | and typell errors.

Typel error: Thisisasituation wherethe null hypothesis (Ho) isreected
when it is actually true.

Type Il error: This is a situation where the null (Ho) hypothesis is
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accepted when it is actually false.
The Chi-Square (c?)

This is a non-parametric technique or test that can be used to examine
whether or not the frequencies which have been obtained through random
sampling differ from those which would be expected under a certain set
of theoretical assumptions. These assumptions are:

(1) The respondents in the sample must be randomly and
independently selected;

(i)  Each observation must qualify for one and only one category in the
classification scheme (i.e. the attributes of the variables must be
mutually exclusive) and;

(iti)  The sample size must be relatively large (i.e. not less than 30)

The chi-square test is very popular for analyzing “contingency” tables in
which two nominal-scale variables have been cross-tabulated indicating
their observed frequencies. The test reports the probability that
relationships observed in a random sample are representative of those
which would have been observed if the entire population had been
studied. It can also be used for contingency tables in which one of the
variables, though measured with ordinal or ratio scale, has been grouped
into categories or intervals (e.g. income or age).

The chi-square’s major weakness is that its value is influenced by the
sample size; the larger the sample, the larger the value of c2
Conseguently, the chi-square may easily exceed 1.00, and so it is hot an
appropriate measure of assessing the degree or strength of association
between variables (Ogbeide, 1997).

The chi-square has two computational formulae:
1 2 = n(ad - bc)?
' (a+b)(c+d)(a+c)(b+d)

where a, b, ¢, d = observed frequencies
Thisformular is strictly restricted to a 2x2 table

& (fo- fe)?

2. . (fo- fo”
‘3 fe

where fo = observed frequencies

fe = expected frequencies

In a2x2 table, feiscalculated for each Cell as follows
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cdl (@ = (a*ba+o
b = b+ a)b+ )
o s
@ = (@ +)d +b)

n
It can be observed from the second formula that the expected frequency
(few) for each cell is calculated by multiplying the row marginal by the
column marginal and then dividing the product by the total number of
frequencies. Thisformulacan be used to analysed all types of contingency
tables (i.e. 2x2 and more than 2x2 tables).

To use the chi-square to test an association between variables, we must
follow certain steps systematically. These include:

statements of hypothesis (Ho and Hg);

theoretical assumptions;

tabulation of data;

calculation of expected frequencies;

computation of chi-square

degree of freedom (df);

research decision;

research result (test significance);

interpretation of chi-sguare result;

0. direction and degree of association (using Yule’s Q, Cramer’s V
or Pearson’s contingency coefficient);

11.  result summary; and

12.  policy implication of finding or result (Ogbeide, 1997).

RHOo~NOUOrWNE

Let us use some hypothesis to understand the logic of hypothesis testing
under the non-parametric techniques, using the chi-square and Y ules Q.

Ho: Thereisno significant relationship between implementation of the
rule of law and financial status of Nigerians.

Rule of law | Poor Rich Total
Yes 2052 o5P 300
No 40° 70¢ 110
Total 245 165 410
Calculation of expected frequency
a = (atb)(atc)/n = (300)(245)/410 =
179.27
b = (b+a)(b+d)/n = (300)(165)/410 =
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120.73
C = (c+d)(ct+a)/n = (110)(245)/410 =
65.73
d = (d+o)(d+b)/n = (110)(165)/410 =
44.27
Cdl Fo Fe Fo-fe Fofe? Fo-fef/fe
a 205 179.27 | 25.73 662.03 3.6929
b 95 120.73 | 25.73 662.03 5.4835
C 40 65.73 25.73 662.03 10.0720
d 70 44.27 25.73 662.03 14.9544
c? 34.2020

Sincethisis 2x2 table, we can apply the first formular

2 = n(ad - bc)?
(a+b)(c+d)(a+c)(b+d)

_ 410(205 70- 95" 40)?

B (300)(110)(245)(165)

_ 410(14350 - 3,800)2

1334025000

_ 410(10,550)*

B 1334025000

_ 410" 111302500

1334025000
_ 45634025000
1334025000

= 34
Degree of freedom (df)
df = (r-1)(c-1) where r = number of rows; ¢ = number of columns
df = (2-1)(2-1) =1
Resear ch decision
Calculated c?= 34
Critical c? = 10.83 (from c? table)
a = .001

\ Data are statistically significant at less than 1 percent sampling error.
Thismeansthat we should reject Ho and accept Hri.e. thereis 0.1 percent
sampling error.

Decision Rule
If the calculated c? is greater than the table or critical ¢?, we accept the
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research hypothesis, but if the calculated c? is smaller than the critical or
table c2 we accept the null or Ho hypothesis.

Interpretation (Statistical inference)

1. There is an association or relationship between being rich or poor
before the rule of law can beimplemented in your favour, i.e. there
Is a possibility that when you are rich, the rule of law may likely
tilt towards your favour.

2. The probability that the sample was drawn from a population in
which there is no association between rule of law and respondents
financial status is less than one in a hundred. That is, the
association between the rule of law and the respondents financial
background or status found in the sample is representative of the
entire population from which the sample was drawn is less than
99.9% of the time.

Since there is a relationship between the rule of law and respondents
financial status, we use the Y ules Q to test the level of relationship.

wo = =
_ 205" 70- 95" 40 _ 14,350- 3,800
205" 70+95=40 14,350+ 3,800
_ 10,550 —058
18150

A large positive relationship between rule of law and respondents
financial status. Using the Davis conventions for describing correlation
coefficient values. For other non-parametric methods of hypothesis
testing (see Ogbeide, 1997).

Hypothesis Testing using the Parametric Techniques

These are statistical tools use for testing hypothesis, in this case the
variables have been operationalized at the ratio or interval level and the
sample statistics are basicaly distributed with a sample size that is not
less than 30.

The parametric techniques are more reliable than the non-parametric
technigues. It has the capacity to actually reject the null hypothesis when
it is not true and accept it when it is actually true, the issue of type | or
type Il error. The parametric test of hypothesis includes binomial test,
mean test, Z-test, t-test, analysis of variance (ANOVA) and regression
analysis. We will only examine the binomial test, for more (see Ogbeide,
1997).
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Binomial (p) test

The binomial (p) test is used to examine a hypothesis having a single
variable from a single sample in which the variable, though measured
with the nominal scale, has been transformed into a proportion.

Formul ae:
1 p=X
n
Where X = frequency (number) of persons saying agreeing or yes

n >30

2. O = poqo
P n

Where poo = population parameters specified by the null
hypothesis
3. Significance level and rejection region
SLRR = PoxZy Where
Po = population proportion specified by the null hypothesis

Example:

There has been public pressure on policy makersin Edo and Delta States
to provide housing unitsfor the federal public servantsin the country. The
policy makers were hesitant in embarking on such a programme arguing
that 60 percent of public servant already owned their individual homes. A
researcher interested in this matter decided to test this proposition that 60
percent of Edo and Delta States public servants are home owners. He took
asimplerandom sample of 200 federal public servants and found that 135
of them owned their individual homes. Does this finding suggest that the
policy makers were wrong about the proportion of public servants, who
owned their homes in Edo and Delta States, set a = .05.

Solution

There are eight steps involved:

1. Leve of variable measurement: Dichotomised (binomial) hominal
scale. Do youownahome?Yes[ ] No[ ]

2. Research design: simple independent random sampling (one
sample) of public servantsin Edo and Delta States

3. Hypothesis: Ho: P = 0.60 (policy makers proposition)

Hr: P # 0.60 (alternative proposition)

4, Sampling distribution: normal n > 30

5. Confidence level and sampling error:
a =.05; Z = 1.96 (obtained from normal curve table)

6. Computation of test statistics
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4.0

. . X 135
(i) p=-—- = 200_0.675
i) Op= \/poqo:(160)(.40) _ [0.24 - 0,035
n 200 200
(iii)  SLRR = petZci(op) = 0.60+1.96 (0.035)
= 0.060+0.069
= 0.531 0.669

Research Decision: 95 percent of the sample of size 200 drawn
from the public servant population where the proportion of home
owners is 0.60 (Ho: P = 0.60) would yield a sample whose
proportion falls between 0.531 and 0.669. Since the research
sample proportion (P) of 0.675 falls outside of this interval, the
null hypothesis (Ho:P = 0.60) set by the policy makers’ proposition
is rejected. Therefore, the research hypothesis (Hr : P1 0.60) is
accepted.

Research result: the policy makers in Edo and Delta States were
wrong. The proportion of the public servants who owned their
individual homesisactually 0.675 (i.e. 67.5%) with the probability
of 5 percent sampling error (a = .50). However, there may be no
need for housing programme for public servant in the state since
approximately 68 percent of them aready owned their individual
homes.

CONCLUSION

It has always been of interest to people on how to cope with their
environment and understand the nature of the phenomena the
environment presents to their senses. The means by which they strive to
achieve these goals may be broadly categoriesd as. experience, reasoning
and research.

5.0

SUMMARY

In this unit, we have looked at factors to consider in designing your
research approach, overall goal in selecting research methods, four levels
of research results and the different types of research methodology.
Techniques of data collection were also discussed.

6.0

1.
2.
3

TUTOR-MARKED ASSIGNMENT

Discuss the various types of Research

What are the advantages of interview approach?

Discuss the importance of reliability of instrument in research
methodology.
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1.0 INTRODUCTION

Understanding how scienceworksallows oneto easily distinguish science
from non-science. Thus, to understand biological evolution, or any other
science, it isessential to begin with the nature of science. Over the course
of human history, people have developed many ideas about the physical,
biological, psychological, and social worlds, which are interconnected
and validated. Successive generations have relied upon those ideas to
achieve an increasingly comprehensive and reliable understanding of the
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human race and its environment. The means used to develop these ideas
are particular ways of observing, thinking, experimenting, and validating.
These ways represent a fundamental aspect of the nature of science and
reflect how science tends to differ from other modes of knowledge.

2.0 OBJECTIVES
By the end of this unit, you will be ableto:

define the term science

distinguish between science and other fields of human endeavour
explain the nature of science

enumerate the importance of science

identify personal characteristics of a scientist.

3.0 MAINCONTENT
3.1 What is Science?

Science is an extension of the human being’s inherent quest for
knowledge and understanding, which is part of us from birth. It is a
particular way of understanding the natural world, which allows us to
connect the past with the present and both with the future. Science is
premised upon the belief that our senses, and extensions of those senses
through the use of instruments, can give us accurate information about the
universe. Science follows very specific "rules’ and its results are always
subject to testing and revision, if necessary. These characteristics of
science might seem like constraints to creativity and imagination; but in
fact, science does not exclude, but often benefits from these aspects of
life. The scientific method of enquiry offers an objective way to evaluate
the truth or otherwise of information. The late astronomer Carl Sagan,
Ph.D., has pointed out that " Science is away of thinking much more than
itisabody of facts.”

A science is a systematized body of knowledge ascertainable by
observation and experimentation. It isabody of generalisation, principles,
theories or laws, which traces a causal relationship between cause and
effect. For any discipline to be called a science, it must have:

(1) a systematized body of knowledge

(i)  haveitsown laws or theories

(iii)  which can be tested by observation and experimentation
(iv)  can make prediction

(iv)  besdf-corrective
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(vi) haveuniversal validity
The basic elements of science are: concepts, laws, theories,
explanation, prediction.

The Assumptions of Science

There are two ways to approach science. On the one hand, it can be
viewed as abody of knowledge; on the other, as a method of obtaining it.
As abody of knowledge, science or that which is scientific includes: the
laws, facts and others or physics, biology, economics etc. As a method of
obtaining knowledge, science is a particular set of principles which tells
us how to obtain the aforementioned facts. We are interested in the
methodological foundations of political science, that is, the method of
obtaining political knowledge. A discipline is regarded as scientific if it
makes certain assumptions and follows certain principles. Scientific
knowledge is obtained by following scientific method.

The basic assumption of the scientist is that noting in the universe just
happens. This is usually labelled “determinism” or the principle of
universal causation. Thereisthe belief that there are reasons for everyday
or situations. Consequently, a science of politics begins with the
assumption that no political phenomenon just happens. The duty of the
political scientist isto account for the phenomenawhich interest him, that
is, to show why they happen or exist.

“Observation is another characteristic of science. political phenomena
may be observed directly or indirectly. For example, we observe voters’
attitudes and measure social status.

3.1.1 Understanding the M eaning of Science

In scientific terms, "theory" does not mean "guess’ or "hunch” asit does
in everyday usage. Scientific theories are explanations of natural
phenomena built up logically from testable observations and hypotheses.
Scientists most often use the word "fact" to describe an observation, but
"fact" can aso be employed to refer to something that has been tested or
observed so many times that there is no longer a compelling reason to
keep testing or looking for examples. Usually "faith" refersto beliefs that
are accepted without empirical [observed] evidence. Most religions have
tenets of faith. Science differs from religion because it is the nature of
science to accept or believe only those explanations, which have been

tested and re-tested against the natural world. Thus, scientific
explanations are likely to be built on and modified with new information
and new ways of looking at old information. Thisis quite different from
most religious beliefs. From the forgoing, we can say that “belief" is really
not an appropriate term to use in science: no knowledge is accepted in
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science unless it has been tested. Testing is a fundamental path to
knowing. If thereisany component of faith to science, it isthe assumption
that the universe operates according to regularities. This "faith" is very
different from religious faith.

3.1.2 Theory asaMajor Component of Science

A theory is an attempt to synthesise and integrate empirical data for
maximum clarification and unification. Every individual has a number of
personal theories, which he/she comes up with by postulations, and
assumptions, which are true in varying degrees. The individual relies on
these postul ations and assumptionsto varying degrees when he/she makes
deductions and decisions. The schoolteacher, for instance, has many
theories about education. These may be based partially on personal
experience, or on his reading of relevant literature. It can be based on the
teacher’s personal philosophy. The purposes served by theory can be
summarised as follows:

1) Theory combinesisolated bits of empirical datainto a broader
conceptual scheme that has wider applicability and
predictability. With atheory, the investigator obtains a deeper
understanding of data and enables the tranglation of empirical
findings into a form, which is more readily understood,
retained and adaptable.

2) Theory permitsthe prediction of the occurrence of phenomena
and enables the investigator to postulate and, eventually, to
discover hitherto unknown and unobserved phenomena.

3) Theory acts as a guide to discovery of facts; it identifies
crucial aspects to be investigated and crucial questions to be
answered. By so doing, it stimulates research into areas of
knowledge that are yet to be explored.

4) Theory is based on the assumption that detailed empirical
findings are exceptional cases arising from laws that are more
general. Progress cannot be made as long as observations are
simply accumulated. Theories cannot develop without
experimental facts, anything less will produce grossy
Inadequate or incorrect theories. For example, the progress of
psychiatry as ascience will continue to be limited as long as
the insane are viewed as possessed by a devil. Just as facts
underlie theories, theories underlie facts, each raising the
other on a spiral to ever more precise scientific formulations.
Research and theory go hand in hand; theory guides and
stimulates research while
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research tests and stimulates development of theory, resulting in more
adequate theories and better and clearer facts.

3.1.3 Composition of Science

Science, Technology and Mathematics, make up a successful scientific
endeavour. Although each of these human enterprises has a character and
history of its own, each is dependent on and reinforces the others. From
an organisational point of view, Science can be regarded as the collection
of al of the different scientific fields, or content disciplines. From
anthropology to zoology, there are dozens of such disciplines. They differ
from one another in many ways, including history, phenomena studied,
techniques and language used, and kinds of outcomes desired. With
respect to purpose and philosophy, however, all are equally scientific and
together make up the same scientific endeavour. The advantage of having
disciplines is that they provide a conceptual structure for organising
research and research findings.

The disadvantage is that their divisions do not necessarily match the way
the world works, and they can make communication difficult. In any case,
scientific disciplines do not have fixed borders. Physics shades into
chemistry, astronomy, and geology, as does chemistry into biology and
psychology, and so on. New scientific disciplines (astrophysics and
sociobiology, for instance) are continually being formed at the boundaries
of others. Some disciplines grow and break into sub disciplines, which
then become disciplinesin their own right.

Universities, industries, and governments are also part of the structure of
the scientific endeavour. University research usually emphasises
knowledge for its own sake, although much of it is also directed toward
practical problems. Universities, of course, are also particularly
committed to educating successive generations of scientists. Industries
and businesses usually emphasise research directed to practical ends, but
many also sponsor research that has no immediately obvious applications,
partly on the premise that it will be applied fruitfully in the long run.

3.2 Characteristics of Science

1. Science is a truth-seeking process. It is not a collection of
unassailable "truths.” It is, however, a self -correcting discipline.
Such corrections may take a long time. For example, the medical
practice of bloodletting went on for centuries beforeitsfutility was
realised, but as scientific knowledge accumulates the chance of
making substantial errors decreases.
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2. Certainty is elusive in science, and it is often hard to give
categorical "Yes' or "No" answers to scientific questions. To
determine whether bottled water is preferable to tap water, for
example, one would have to design a lifelong study of two large
groups of people whose lifestyles were similar in all respects
except for the type of water they consume. This is virtually
impossible. We therefore have to rely on less-direct evidence in
formulating many of our conclusions.

3. It may not be possible to predict al consequences of an action, no
matter how much advanced research has been done. When
chlorofluorocarbons (CFCs) were introduced as refrigerants, no
one could have predicted that 30 years later they would have an
impact on the ozone layer. If something undesirable happens, it is
not necessarily because someone has been negligent.

4. Any new finding should be examined with scepticism. Healthy
scepticism does not mean unwillingness to believe. Sceptics base
their beliefs on scientific proof and do not swallow information
uncritically.

5. No major lifestyle change should be based on any one study.
Others should independently confirm results. Keep in mind that
science does not proceed by "miracle breakthroughs' or "giant
leaps." It plods along, taking many small steps, slowly building
towards a consensus.

3.3 The Scientists’ Beliefs

Scientists share certain basic beliefs and attitudes about what they do and
how they view their work. These have to do with the nature of the world
and what can be learned about it.

3.3.1 Possibility of Understanding the Complexity of the World

Scientists believe that the things and events in the universe occur in
consistent patterns that are comprehensible through careful, systematic
study. Scientists believe that with the intellect, and with the aid of
instruments that extend the senses, people can discover patterns in all
nature. Science also assumes that the universe is, as its name implies, a
vast single system in which the basic rules are the same everywhere.
Knowledge gained from studying one part of the universeis applicableto
other parts. For instance, the same principles of motion and gravitation
that explain the motion of falling objects on the surface of the earth also
explain the motion of the moon and the planets. With some modifications
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over the years, the same principles of motion have applied to other forces
and to the motion of everything, from the smallest nuclear particlesto the
most massive stars, from sailboats to space vehicles, from bullets to light
rays.

3.3.2 Scientific ldeasarenot static

Science is a process of producing knowledge. The process depends on
making careful observations of phenomena, and on inventing theories for
making sense out of those observations. Change in knowledge is
inevitable because new observations challenge prevailing theories. No
matter how well one theory explains a set of observations, it is possible
that another theory may fit just as well or better, or may fit a still wider
range of observations. In science, the testing and improving and
occasional discarding of theories, whether new or old, go on all the time.
Scientists assume that even if there is no way to secure complete and
absolute truth, increasingly accurate approximations can be made to
account for the world and how it works.

3.3.3 Knowledge of Scientific Research isDurable

Most scientific knowledge is durable. This is despite the fact that
scientists reject the notion of attaining absolute truth and accept that it is
only part of nature to have a level of uncertainty. Science preserves a
tradition of modification of ideas, rather than their outright rejection.
Ideas that are greatly criticized tend to survive and grow more precise
until they become widely accepted. For example, in formulating the
theory of relativity, Albert Einstein did not discard the Newtonian laws of
motion but rather showed them to be only an approximation of limited
application within amore general concept. (The National Aeronauticsand
Space Administration use Newtonian mechanics, for instance, in
calculating satellite trgjectories). Moreover, the growing ability of
scientists to make accurate predictions about natural phenomena provides
convincing evidence that progress is being made in man’s understanding
of how the world works. Continuity and stability are as characteristic of
science as changeis, and confidence is as prevalent as tentativeness.

3.3.4 ThelLimitations of Science

Many matters cannot usefully be examined in ascientific way. There are,
for instance, beliefs that by their very nature cannot be proved or
disproved; for example, the existence of supernatural powers and beings,
or the true purpose of life. In other cases, a scientific approach that may
bevalidislikely to be rejected asirrelevant by people who hold to certain
beliefs (such as in miracles, fortune telling, astrology, and superstition).
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Nor do scientists have the meansto settle issues concerning good and evil,
although they can sometimes contribute to the discussion of such issues
by identifying the likely consequences of particular actions, which may
be helpful in weighing alternatives.

34 Scientific Inquiry

Fundamentally, the various scientific disciplinesare alike in their reliance
on evidence, the use of hypothesis and theories, the kinds of logic used,
and much more. Nevertheless, scientists differ greatly from one another
in what phenomenathey investigate and in how they go about their work;
in the reliance they place on historical data or on experimental findings
and on qualitative or quantitative methods; in ther recourse to
fundamental principles; and in how much they draw on the findings of
other sciences. Still, the exchange of techniques, information, and
concepts goes on all the time among scientists, and there are common
understandings among them about what constitutes an investigation that
isscientifically valid.

Scientific inquiry is not easily described apart from the context of
particular investigations. Simply, there is no fixed set of steps that
scientists always follow, no single path that leads them unerringly to
scientific knowledge. There are, however, certain features of science that
give it a digtinctive character as a mode of inquiry. Although those
features are especially characteristic of thework of professional scientists,
everyone can exercise them in thinking scientifically about many matters
of interest in everyday life.

3.4.1 Science Demands Evidence

Eventually, the validity of scientific claims is established by referring to
observations of phenomena. Hence, scientists concentrate on getting
accurate data. Such evidence is obtained by observations and
measurements taken in situations that range from natural settings (such as
aforest) to completely contrived ones (such as the laboratory). To make
their observations, scientists use their own senses, instruments (such as
microscopes) that enhance those senses and instruments that tap
characteristics quite different from what humans can sense (such as
magnetic fields). Scientists observe passively (earthquakes, bird
migrations), make collections (rocks, shells), and actively probetheworld
(as by boring into the earth's crust or administering experimental
medicines).

In some circumstances, scientists can control conditions deliberately and
precisely to obtain their evidence. They may, for example, control the
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temperature, change the concentration of chemicals, or choose which
organisms mate with which others. By varying just one condition at a
time, they can hope to identify its exclusive effects on what happens,
uncomplicated by changes in other conditions.

Often, however, control of conditions may be impractical (asin studying
stars), or unethical (asin studying people), or likely to distort the natural
phenomena (as in studying wild animals in captivity). In such cases,
observations have to be made over a sufficiently wide range of naturally
occurring conditions to infer what the influence of various factors might
be. Because of this reliance on evidence, great value is placed on the
development of better instruments and techniques of observation, and the
findings of any one investigator or group are usually checked by others.

3.4.2 Scienceisa Blend of Logic and Imagination

Although all sorts of imagination and thought may be used in coming up
with hypotheses and theories, sooner or later scientific arguments must
conform to the principles of logical reasoning, that is, to testing the
validity of arguments by applying certain criteria of inference,
demonstration, and common sense. Scientists may often disagree about
the value of a particular piece of evidence, or about the appropriateness
of particular assumptions that are made - and therefore disagree about
what conclusions are justified. Nevertheless, they tend to agree about the
principles of logical reasoning that connect evidence and assumptions
with conclusions.

Scientists do not work only with data and well-devel oped theories. Often,
they have only tentative hypotheses about the way things may be. Such
hypotheses are widely used in science for choosing what data to pay
attention to and what additional data to seek, and for guiding the
interpretation of data. In fact, the process of formulating and testing
hypotheses is one of the core activities of scientists. To be useful, a
hypothesis should suggest what evidence would support it and what
evidence would refute it. A hypothesis that cannot, in principle, be put to
the test of evidence may be interesting, but it is not likely to be
scientifically useful.

Thelogical and meticul ous examination of evidence is necessary; it is not
by itself, sufficient for the advancement of science. Scientific concepts do
not emerge automatically from data or from any amount of analysisaone.
Inventing hypotheses or theories to imagine how the world works and
then figuring out how they can be put to the test of reality isas crestive as
writing poetry, composing music, or designing skyscrapers. Sometimes
discoveries in science are made unexpectedly, even by accident.
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However, knowledge and creative insight are usually required to
recognise the meaning of the unexpected. Aspects of data that have been
ignored by one scientist may lead to new discoveries by another.

3.4.3 Science Explainsand Predicts

Scientists strive to make sense of observations of phenomena by
constructing explanations for them that use, or are consistent with,
currently accepted scientific principles. Such explanatory theories may be
either sweeping or restricted, but they must be logicaly sound,
incorporating a significant body of scientifically valid observations. The
credibility of scientific theories often comes from their ability to show
relationships between phenomena that previously seemed unrelated. The
theory of moving continents, for example, has grown in credibility as it
has shown relationships among such diverse phenomena as earthquakes,
vol canoes, and the match between types of fossils on different continents,
the shapes of continents, and the contours of the ocean floors.

The essence of science is validation by observation. But it is not enough
for scientific theoriesto fit only the observations that are already known.
Theories should also fit additional observations that were not used in
formulating the theories in the first place; that is, theories should have
predictive power. Demonstrating the predictive power of a theory does
not necessarily require the prediction of events in the future. The
predictions may be about evidence from the past that has not yet been
found or studied. A theory about the origins of human beings, for
example, can be tested by new discoveries of human-like fossil remains.
This approach is clearly necessary for reconstructing the events in the
history of the earth or of the life forms on it. It is also necessary for the
study of processes that usually occur very slowly, such as the building of
mountains or the aging of stars. Stars, for example, evolve more slowly
than we can usually observe. Theories of the evolution of stars, however,
may predict unsuspected relationships between features of starlight that
can then be sought in existing collections of data about stars.

3.5 Ethical Principlesin the Conduct of Science

There are some basic principles guiding the conduct and practice of
science; we will look at some of these principlesin this section for better
understanding of the nature of science.

3.5.1 Accuracy, Good Record Keeping, Openness and
Replication

Scientists are expected to conduct themselves according to the ethical
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norms of science. Certain deeply entrenched traditions such as accurate
recordkeeping, openness, and replication, as well asthe critical review of
one's work by peers, serve to keep the vast mgjority of scientists well
within the bounds of ethical professional behaviour.

Sometimes, however, the pressure to get credit for being the first to
publish an idea or observation leads some scientists to withhold
information or even to falsify their findings. Such a violation of the very
nature of science impedes science. When discovered, it is strongly
condemned by the scientific community and the agencies that fund
research.

3.5.2 Protection of Livesand Properties

Another important aspect of scientific ethicsrelatesto possible harm that
could result from scientific experiments. One aspect is the treatment of
live experimental subjects. Modern scientific ethics require that due
regard must be given to the health, comfort, and well-being of animal
subjects. Moreover, research involving human subjects may be conducted
only with the informed consent of the subjects, even if this constraint
limits some kinds of potentially important research or influences the
results. Informed consent entails full disclosure of the risks and intended
benefits of the research and the right to refuse to participate. In addition,
scientists must not knowingly subject co- workers, students, the
neighbourhood, or the community to health or property risks without their
knowledge and consent.

3.5.3 Consderation for Possble Harmful Effects of the
Application of Scientific Findings

The ethics of science also relates to the possible harmful effects of
applying the results of research. The long-term effects of science may be
unpredictable, but some idea of what applications are expected from
scientific work can be ascertained by knowing who is interested in
funding it. If, for example, the Department of Defense offers contracts for
working on aline of theoretical mathematics, mathematicians may infer
that it has application to new military technology and therefore would
likely be subject to secrecy measures. Military or industrial secrecy is
acceptabl e to some scientists but not to others. Whether ascientist chooses
to work on research of great potentia risk to humanity, such as nuclear
weapons or germ warfare, is considered by many scientists to be a matter
of personal ethics, not one of professional ethics.
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SELF ASSESSMENT EXERCISE

1. Give a comprehensive definition of science?
2. What is the relevance of science to our economy?

40 CONCLUSION

Science is a truth-seeking process. It is not a collection of unassailable
"truths’. Itis, however, asdf -correcting discipline. Such corrections may
take along time. Scientists can bring information, insights, and analytical
skillsto bear on matters of public concern. Often they can help the public
and its representatives to understand the likely causes of events such as
natural and technological disasters and to estimate the possible effects of
projected policies such as ecological effects of various farming methods.
Often they can testify to what isnot possible. In playing thisadvisory role,
scientists are expected to be especially careful in trying to distinguish fact
from interpretation, and research findings from speculation and opinion;
that is, they are expected to make full use of the principles of scientific

inquiry.

5.0 SUMMARY

In this unit, we have closely examined the following; the definition of
science, the significance of theory to science, composition of science,

characteristics of science, the Scientists Beliefs, scientific Inquiry, and
ethical principlesin the conduct of science.

6.0 TUTOR-MARKED ASSIGNMENT
1. Theory serves some purposes in research. Briefly mention afew of
them.

2. What is the purpose of science?
3. Enumerate some of the basic ethics of a scientist?
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1.0 INTRODUCTION

Statistical tools are essential for social scientists. Basic concepts of
statistics, especially randomness and averaging, provide the foundations
for measuring concepts, designing studies, estimating quantities of
interest, and testing theories and conjectures. Socia research refers to
research conducted by social scientists (primarily within sociology and
social psychology), but also within other disciplines such as social policy,
human geography, political science, social anthropology and education.
Sociologists and other social scientists study diverse things: from census
data on hundreds of thousands of human beings, through the in-depth
analysis of the life of a single important person to monitoring what is
happening on a street today - or what was happening afew hundred years

ago.
2.0 OBJECTIVES
By the end of this unit, you will be ableto:
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define the meaning of social statistics
explain the purpose of social statistics
enumerate the methods used in social statistics
explain the aims, ethics of social research, etc.

3.0 MAINCONTENT

3.1 Definition of Social Statistics

Socia statistics is the use of statistical measurement systems to study
human behaviour in a socia environment. This can be accomplished
through polling a particular group of people, evaluating aparticular subset
of data obtained about a group of people, or by observation and statistical
analysis of a set of data that relates to people and their behaviours.

3.1.1 Purposeof Social Statistics

Socia scientists use social statistics for many purposes, including the
following, though the list is not exhaustive:

1) The evauation of the quality of services available to a particular
group or organisation,

2) Analysing behaviours of groups of peopleintheir environment and
specia situations,

3) Determining the wants or needs of people through statistical
sampling.

3.2 MethodsUsed in Social Statistics

Social scientists use many different methods in order to describe, explore
and understand social life. Social methods can generally be subdivided
into two broad categories.

3.2.1 Quantitative Methods

These are those techniques used in socia statistics to quantify social
phenomena and collect and analyse numerical data. With this method,
smaller number of attributesis considered in awide variety of cases with
the focus being to establish links between all these attributes. Researchers
commonly employ surveys and questionnaires as tools of quantitative
research. In addition, statistical data (for example, censuses or the results
of socia attitudes surveys) that has been gathered for other purposes may
also be subjected to secondary analysis; thisis another tool used under the
guantitative method of social statistics.
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3.2.2 Qualitative M ethods

This method pays more attention to interpretations and comprehension of
personal experiences in order to be able to understand the meaning of
social phenomena. Less emphasis is placed on quantification. Thus,
gualitative methods focus on finding the links among a larger number of
attributes across relatively few cases. Commonly used qualitative
methods include focus groups, participant observation, and other
techniques. While very different in many aspects, both qualitative and
guantitative approaches involve a systematic interaction between theories
and data.

3.2.3 Similarities between Quantitative and Qualitative
Methods

Researchers have come to redlise that quantitative and qualitative
methods can be complementary. Currently, researchers avoid any
overemphasis on the significance of these differences between the two
methods. They can be combined in a number of ways, for example:

1. Qualitative methods can be used in order to develop quantitative
research tools. For example, focus groups could be used to explore
an issue with asmall number of people and the datagathered using
this method could then be used to develop a quantitative survey
guestionnaire that could be administered to afar greater number of
people allowing results to be generalised.

2. Qualitative methods can be used to explore and facilitate the
interpretation of relationships between variables. For example
researchers may inductively hypothesise that there would be a
positive relationship between positive attitudes of sales staff and
the amount of sales of a store. However, quantitative, deductive,
structured observation of 576 convenience stores could reveal that
this was not the case, and in order to understand why the
relationship between the variables was negative the researchers
may undertake qualitative case studies of four stores including
participant observation.

3.3 TheEthicsof Social Research

The primary assumptions of the ethicsin social research are:

Voluntary participation
No harm to subjects
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Integrity
3.4 Aimsof the Social Sciences

Having examined the assumptions of science, we are now in aposition to
address the question raised earlier: what does science have to offer to
people who take an interest in society’s problems? The ultimate goal of
the social and all other sciences is to produce a cumulative body of
verifiable knowledge. Such knowledge enables usto explain, predict, and
understand the empirical phenomena that hinder us. Furthermore, a
reliable body of knowledge could be used to improve the human
condition. But what are scientific explanations? When can we make
predictions? When are we justified in claming that we understand
empirical phenomena? The social scientist’s aim is to improve general
explanations for “Why?” questions. When scientists ask for an
explanation of why a given event or behaviour has taken place, they ask
for a systematic and empirical analysis of the antecedent factors that
caused the event or behaviour.

The role of science is to establish general law that will govern the
behaviour of empirical events or objects with which the science in
guestion is concerned. The purpose of such governing laws is to enable
us to connect together our knowledge of the separately known events, and
to make reliable predictions of events as yet unknown, if scienceisin a
highly developed state. These laws, which have been established, will
form ahierarchy in which special laws appear as logical consequences of
asmall number of highly general laws. If the scienceisin an early stage
of development, the laws may be merely the generalisations involved in
ordering things into various classes.

3.5 Ordinary Human Inquiry

Before the advent of sociology and application of the scientific methods
to social research, research was founded upon personal experiences, and
received wisdom in the form of tradition and authority. Such approaches
often led to errors such as inaccurate observations, over-generalisation,
selective observations, subjectivity and lack of logic.
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3.6 Foundations of Social Resear ch

Socia research (and social science in general) is based on logic and
empirical observations. Social research involves the interaction between
ideas and evidence. Ideas help social researchers make sense of evidence,
and researchers use evidence to extend, revise and test ideas. Sociad
research thus attempts to create or validate theories through data
collection and data analysis, and its goal is exploration, description and
explanation. It should never be mistaken with philosophy or belief. Social
research focuses on finding the social patterns of regularity in social life.
Usualy it deals with social groups (aggregates of individuals), not
individuals themselves (the science of psychology is an exception here).
Research can also be divided into pure research and applied research. Pure
research has no application on real life, whereas applied research attempts
to influence the real world.

There are no laws in socia science that parallel the laws in the natural
science. A law in socia scienceisauniversal generalisation about aclass
of facts. A fact is an observed phenomenon, and observation meansit has
been seen, heard or otherwise experienced by researcher. A theory is a
systematic explanation for the observations that relate to a particular
aspect of social life. Concepts are the basic building blocks of theory and
are abstract elements representing classes of phenomena. Axioms or
postulates are basic assertions assumed to be true. Propositions are
conclusions drawn about the relationships between concepts, based on
analysis of axioms. Hypotheses are specified expectations about empirical
reality, which are derived from propositions. Social research involves
testing these hypotheses to see if they are true.

Social research involves creating a theory, operationalisation
(measurement of variables) and observation (actual collection of datato
test hypothesised relationship). Social theories are written in the language
of variables, in other words, theories describe logical relationships
between variables. Variables are logical sets of attributes, with people
being the ‘carriers of those variables (for example, gender can be a
variable with two attributes: male and female). Variables are also divided
into independent variables (data) that influences the dependent variables
(which scientists are trying to explain). For example, in a study of how
different dosages of a drug are related to the severity of symptoms of a
disease, a measure of the severity of the symptoms of the disease is a
dependent variable and the administration of the drug in specified doses
isthe independent variable. Researcherswill compare the different values
of the dependent variable (severity of the symptoms) and attempt to draw
conclusions.
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3.7 Concept of Explanationsin Social Science

Explanations in social theories can be idiographic (emphasising unique
traits or functioning of individuals) or homothetic (relating to enactment
of laws). An idiographic approach to an explanation is one where the
scientists seek to exhaust the idiosyncratic causes of aparticular condition
or event, i.e. by trying to provide all possible explanations of a particular
case. Sampling explanationstend to be more general with scientiststrying
to identify afew causal factors that impact a wide class of conditions or
events. For example, when dealing with the problem of how people
choose ajob, idiographic explanation would beto list al possible reasons
why a given person (or group) chooses a given job, while a sampling
explanation would try to find factors that determine why job applicantsin
general choose a given job.

3.8 Typesof Inquiry

Social research can be deductive or inductive. Theinductiveinquiry (also
known as grounded research) is a model in which general principles
(theories) are developed from specific observations. In deductive inquiry
specific expectations of hypothesis are devel oped on the basis of genera
principles (i.e. social scientists start from an existing theory, and then
search for proof). For example, in inductive research, if a scientist finds
that some specific religious minorities tend to favour a specific political
view, he may then extrapolate this to the hypothesis that all religious
minorities tend to have the same political view. In deductive research, a
scientist would start from ahypothesisthat religious affiliation influenced
political views and then begin observations to prove or disprove this
hypothesis.

40 CONCLUSION

Statistics and dStatistical analyses have become key features of
contemporary social science. Statistics is and has been perhaps most
important in economics and psychology but is also employed in political
science, sociology and anthropology. There is, however, currently a
heated debate regarding the questionable uses and value of statistical
methods in social science, especialy in political science, with many
statisticians questioning the policy conclusions of political partisans who
overestimate the interpretive power that non-robust statistical methods
such as simple and multiplelinear regressions allow. Indeed, an important
mantrathat social scientists cite, but often forget, isthat "correlation does
not imply causation’’
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50 SUMMARY
In this unit, we have looked at the definition of social statistics, purpose
of socia statistics, and methods used in socia statistics. The ethics of

social research, aims of the social sciences, ordinary human inquiry, and
other issues related to social statistics were also discussed.

6.0 TUTOR-MARKED ASSIGNMENT

1. In your own words, define the term social statistic

2. What do you understand by methods of social statistics?

3 Issocial statistics relevant to our political system? Discuss.
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