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BLOCK: 4

DATA ANALYSIS & REPORT WRITING

The present Block discuss about data analysis & report writing. Unit 1 provides the
major significance of measures of central tendency. Unit 2 gives an idea about mean,
median and mode. Unit 3 covers the tabulation and data analysis part. Unit 4 describes
about report writing in social research.
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UNIT-1

MEANING AND SIGNIFICANCE OF
MEASURES OF CENTRAL TENDENCY
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1.8
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Check Your Progress- Ans Keys
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INTRODUCTION

Measure of central tendency is one of the most popular and widely used methods of
social science research. A measure of central tendency is one of the most important
and primary statistical tool widely used in statistics and other related disciplines for
research and understanding .It helps the researchers to identify or determine a typical
numerical value in a group of data that can help in understanding the characteristics of
entire range of data in a relative concept of understanding the characteristics of the
group of data. Measures of central tendency seek to identify a single value that can
best represent the entire set of data. These statistical exercises help us to understand
the intended characteristics of the given population or a set of items very easily, with a
glance without spending much of the time.
The present unit deals with the basic concepts like meaning, characteristics, types and
significance or importance of measures of central tendency. It presents the above
concepts in a very easy to understand ways so that the students of non-statistics
backgrounds will be able to grasp and digest the contents of the material.
1.2.

LEARNING OBJECTIVES

After going through the materials of this unit, the students are expected:
 To understand the meaning and concept of different measures of central
tendency that will enable them to apply those concepts later
 To be able to explain the characteristics and typology of measures of central
tendency
 To recognize the importance of measures of tendency in research
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1.3.

MEANING AND
TENDENCY

CONCEPT

OF

MEASURES

OF

CENTRAL

In a simple and general understanding, central tendency can be defined as the
statistical measure that estimates and identifies a single value that stands out to be the
most representative value of a given set of data. The single value thus obtained seeks
to provide an accurate description of the entire data which it represents. As has been
expressed in the introduction, it is the only value that is most representative of the
collected data.
When you move into deeper understanding of the concept of ‘measures of central
tendency’ it is the combination of two words or concepts, such as ‘measure’ which
refers to method or estimation or calculation and another concept or phrase ‘Central
tendency’ which literally means leaning towards the centre, the central value or the
average value of a given group of numerical data. Thus, from the combination of the
above literal concepts, it can be concluded that central tendency means the estimation,
calculation or the method of finding out the central value or average value of a series
of numerical or quantitative data.
Definitions
In order to gain a deeper understanding of the concept of measures of central tendency,
you can spend some time in analysing some of the popular definitions laid down by
some of the renowned scholars in the field:
1. According to Simpson and Kafka, “a measure of central tendency is typical
value around which other figures aggregate.”
2. According to J.P. Guilford “an average is a central value of a group of
observations or individuals.”
3. Chaplin defines “central tendency as the representative value of the distribution
of scores.”
4. As Clark defines “Average is an attempt to find one single figure to describe
whole of figure.”
5. According to A.E. Waugh “An average is a single value selected from a group
of values to represent them in a same way-a value which is supposed to stand
for whole group of which it is a part, as typical of all the values in the group.”
6. According to Croxton and Cowden “An average is a single value within the
range of the data that is used to represent all the values in the series. Since an
average is somewhere within the range of data, it is sometimes called a
measure of central value.”
From a close view of the above definitions, it can be summarised that measure of
central tendency is the process of estimating or calculating a single figure out of the
given set of data to give a pricipal idea about the given series of data. In other words, it
Odisha State Open University, Sambalpur
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is a systematic way of finding out the most representative numerical feature of a series
of data. You can understand it as the attempt to understand the given set of numerical
facts through a figure that explains the nature of the entire set of data. The central
value of the series falls somewhere between the lowest and highest values in the series
and hints researchers about the locus of the middle-most value in the distribution of
data. It helps the researcher to understand the magnitude of entire set of data at a
glance and provides useful inputs to take appropriate decisions.
1.4

CHARACTERISTICS OF CENTRAL TENDENCY

1. Measures of central tendency rightly and rigidly defined:
The standard norms and procedure of estimating central tendency does not
change with person, place or time. It indicates that the elaboration of the
measure should be clear, accurate and identical to everyone. It should be
interpreted and understood in the equal sense and manner everywhere by
everyone.
2. It is simple to calculate:
Calculation of the values showing central tendency is not a hard nut to crack. It
does not need any specialised skills to apply this method. An individual with
knowledge about simple calculations can estimate the values of central
tendency by using simple formula usually applied for the purpose. It should
result in similar interpretation for whoever attempts to calculate it.
3. It is easy to understand:
A good measure of central tendency should not be complicated in estimation.
More difficult approach to calculation leads to deviation of the measure from
being a good one. It should be so simple that a normally educated person can
read and understand the methods of calculation of measures of central
tendency. It is also understood that in any situation, the measures of central
tendency must convey a clear message in line with the intended purpose.
4. It is based on all the observations:
Measures of central tendency cannot be perfectly representative unless it
includes all the items of the group of data it represents. In this case, it is all
inclusive process. A measure of central tendency should be based on all
observations in the series taking into consideration all the scores. For example,
if monthly incomes of 6 people in thousands are 15, 30, 45, 20, 60, and 72.
While calculating mean, all these amounts should be included and considered
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so as to find a perfect Mean. An accurate mean income of the above 6
employees cannot be calculated if any of the 6 items in the list is left out.
5. It is an algebraic treatment
Measure of central tendency is not an end itself. It acts as a step towards
further calculations. It should be capable of further algebraic treatment. In
other words, an ideal average is one which can be used for further statistical
calculations. It also uses some defined mathematical formula and there are
different formulae for finding average of different types in statistical
calculations.
1.5

TYPES OF MEASURES OF CENTRAL TENDENCY

On the basis of the purpose of the measures, the measures of central tendency are
classified into 3 fundamental types, namely 1. Mean, 2.Median and 3. Mode. In this
section only basic concept of typology of each of the above fundamental types of
measures of central tendency will be discussed. Then in the next unit their sub-types
and applications, merits and demerits will be discussed in greater detail for the
understanding of the students.
The Mean:
Mean is the most common measure of central tendency widely used in the field of
social science research. In common parlance, Mean usually refers to Arithmetic Mean
which is expressed as a representative average. In the broader context, different types
of means are used to represent and reflect a group of numerical data in research, such
as arithmetic mean, geometric mean and harmonic mean. But here, looking into the
learning needs of the students of social science, only arithmetic mean will be discussed
elaborately with simple illustrations in easy to understand mode.
For a common man with little knowledge of mathematics and statistics,
arithmetic mean simply means the average of a series of data. The Mean is used to
estimate the average value of a set of observations. For instance, if you want to know
the average age of 50 students in a class, you have to find the sum of ages of all the
students then divide the sum by the total number of observations or the number of
students in the group. It is most popularly used in social science research because of its
simplicity, rigidity and most importantly understandability.
For greater understanding of the concept, an arithmetic mean is understood as
the “quotient obtained by dividing the total of the values of a variable by the total
number of their observations or items.”
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I.E. Garett (1985) defines “The arithmetic mean or more simply the mean is the sum
of the separate scores or measures divided by their number.”
The arithmetic mean is the sum of all the values in a data divided by the total number
of scores. In the process of calculation, the letter ‘M’ stands for Mean. Some
systematic steps are adopted to calculate the Mean which will be discussed in greater
detail in the next unit.
Uses of Mean:
Some of the common situations where The Mean is preferred to other two measures,
such as The Median and The Mode are:






It is established fact that Mean is the mid-value lying at the central point in the
distribution of certain group of data. It is an inclusive average value that represents
the entire set of data in the given group. It is calculated including each individual
value presented in the group of observation. Hence, each value participates in the
determination of the Mean value, particularly when the spread of the scores are
symmetrically around a central point.
It has been observed that the Mean is known to be more stable in comparison to
median and mode. Therefore, in the cases when the measure of central tendency
having the greatest stability is wanted, the mean is used for representing the whole
set of data.
Mean is also primarily used to estimate other statistical values like Standard
Deviation, Coefficient of correlation, ANOVA, ANCOVA etc. that are some of the
advanced statistical measures used in research.

The Median:
The Median is another popular measure of central tendency. It is also known as positional average because its value is determined with reference to its position in the
value column of a series.
In the Collins Dictionary of Statistics, it is defined as “The middle value in a
distribution, below and above which lie values with equal total frequencies or
probabilities.”
King & Bear (2001) defines median “as the value that divides the distribution into
two halves.”
Garrett (1981) says “The median by definition is the 50% point in the distribution
when scores in a continuous series are grouped into frequency distribution.”
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D. Patri (1996) defines median “as the value of the middle item of a series arranged in
ascending or descending order. As such it divides a series into two equal parts.”
It can be summarised that median may be defined as a point on the distribution of
series of data where fifty percent of the items in the series lie and another fifty percent
items lie above the mid-point. Hence median is the middle most value of the given set
of observations to be represented by the single value called a positional average. In
order to calculate the Median, one has to first arrange the given set of data in an
ascending order. Then locate the middle most value of the series. For example, the
scores of 9 students in ascending order is 4, 6, 7, 8, 10, 12; 15, 16, 18, then the marks
scored by the fifth student i.e. 10 is the median of the scores of the students group. The
middle most score in this case 10 goes on to tell us that 50% students of the group
have scored less than 10 marks and 50% of them have scored more than 10 marks
from among the students. Thus, The Median helps us to understand characteristics of
entire set of observations in a sample. As an average or the representative value of a
set of observations, the Median is preferred in the cases where some extreme values
are present in the group of observations making it less accurate to go for the use of the
Mean.
Uses of Median:






The Median is a locational value in relation to other observations in the series.
When the user needs the perfect midpoint in the given group of distribution or
wants to reflect on 50% point in the group, the measure of Median is applied.
Another logic of preference of the Median is its resilience. It is considered as
the best measure of central tendency when extreme values of the series affect
the mean. It is also used when it is felt that some values in the series are likely
to affect the result of central tendency, but all that is known about them is that
they are above or below the median.
Median is used when the classes are opening ended or it is of un equal cell size

The Mode :
The mode is another important measure of central tendency conveniently used in the
field of social science research among others. It is a numerical value that appears most
frequently or maximum number of times in a set of data or observations. Like the
mean and median, the mode is a way of expressing, in a single number, important
information, about a random variable or a population.
The word mode originates from the French word “La Mode”. The literal meaning of
the word mode is most frequent and fashionable. Hence, Mode is the most frequently
occurring fashionable value within a set of data under treatment.
Odisha State Open University, Sambalpur
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Minimum et al (1997) defines mode “As the score that occurs with the greatest
frequency.” Guildford (1965) says “The mode is strictly defined as the point on the
scale of measurement with maximum frequency in a distribution.”
Thus, it can be summarised that Mode is a statistical measure that helps to reflect the
most occurring value in the group. In other words, the Mode refers to the most
frequent, most occurring and fashionable value of the given set of observation.
Through this value in research effort is made to reflect the most frequently occurring
or most prevalent characteristics of the selected population.
Uses of Mode:
The Mode as a statistical measure among the other measures, such as the Mean and the
Median is chosen with a judicious preference in certain conditions, such as:
 In the cases where one needs a quick and precise calculation of central
tendency.
 When the emphasis lies in obtaining the most typical numerical value in a
group of data. For instance, when we want to reflect on the most popular or
most frequently used dress style among Indian women. Similarly, the marks
obtained by highest number of students in a particular class is called as modal
marks of the class.
1.6

SIGNIFICANCE OF OF MEASURES OF CENTRAL TENDENCY

Significance of Measures of Central Tendency
The measures of central tendency are of optimum importance for research in general
and social science research in particular. These measures are well recognised to have
allowed researchers to estimate and find the typical numerical value in a given set of
observations or data that potentially reveal the intended characteristics of the data at a
glance. Measures of central tendency tell researchers where the central value lies in the
distribution of data. Such representative values of any sample are located within a
range between lowest to the highest values. It is common to hear people describe
measures of central tendency as “the average” score or point in a particular group
because it describes what is typical, normal, usual, or representative of the set of data
it usually stands for. Although from a statistical perspective “the average” refers to the
arithmetic mean, the concept of “average” is an easy way to think about what
measures of central tendency say about data. There are several measures of central
tendency each with specific discernible significance.
Some of the most important point of significance of measures of central tendency can
be discussed under the following lines:
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1. Production of representative value:
Measures of central tendency otherwise known as the measures of averages are used to
estimate a single value falling somehow within the distribution of the given series of
data. This value is a typical value and represents the entire distribution. In this way,
measures of central tendency converts a group, a vast group of figures into one
representative value in such a way that it helps researchers to understand the intended
characteristics of the vast group at a glance with ease.
2. Condensation of vast data:
It is indicated earlier that the figures collected and classified from the intended
population are vast. So as to make them simple to understand, the vast set of data is
condensed into representative values called as average. Through the process of
calculation of average efforts are made to convert the whole set of figures into just one
figure and thus to help in condensation of the vast data at hand.
3. Making statistical comparisons:
The main objective of finding of the most representative value in measures of central
tendency is to make the series of data ready for quick and easy comparison of group
characteristics. In order to have a comparative view of more than two groups of data
with a quick glance, obtaining or finding the representative values of these
distributions in important. These representative values are found with the help of
measures of the central tendency and are useful for comparative analyses.
4. Helpful in further statistical analysis:
Measures of central tendency are not always the end in themselves. The measures of
central tendency are used as the requisite primary methods to apply in many of the
techniques of statistical analysis like Measures of Dispersion, Measures of Skewness,
Measures of Correlation, and Index Numbers etc. For the above reasons, the measures
of central tendency are also called as measures of the first order in different statistical
operations.
5. Reflection of main characteristics of the data set
As has been expressed earlier, measures of central tendency seeks to reflect the most
common characteristics of vast set of data. The representative value obtained from the
measure of central tendency provides a clear picture about the field under study for
guidance and necessary conclusion and decision in the field of research and
development.
In view of the above points of importance of averages in statistics, Prof. Bowley said
“Statistics may rightly be called as science of averages.” In spite of some inherent
limitations, measures of central tendency play an important role in the process of
statistical operations, particularly in research.
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1.7

CHECK YOUR PROGRESS -ANS KEY

(i)
(ii)
(iii)

Define the Meaning and Concept of Measures of central tendency.
Discuss the Characteristics of Measures of Central Tendency.
Explain the Types of measures of central tendency.

(iv)

Highlight the major Significance of Measures of Central Tendency.
(Check overall chapter)

1.8

REFERENCES

(1) Biswal, B. (2006) Statistics in education & psychology. New Delhi: Dominant
Publishers and Distributers.
(2) Central-tendency measures meaning functions characteristics and types. Available
at:
(3) Chaplin, J.P. (1975). Dictionary of psychology. New York: A Laurel Original.
(4) English, H.B. & English, A.C (1958). A comprehensive dictionary of
psychological and psycho analytical terms. New York : Longmans
(5) Green Garrett , H.E. (1981)Statistics in psychology and education. Bombay:
Vakils, Feffer and Simons Ltd.
(6) Guilford, J.P. (1965). Fundamental statistics for students of psychology and
education (4th ed). New York : McGarw-Hill.
(7) https://www.owlgen.in/central-tendency-measures-meaning-functionscharacteristics-types/
(8) Proceeding and abstract of the Eastern psychological association 5 (56).

Odisha State Open University, Sambalpur

9

UNIT-2

MEAN MEDIAN AND MODE

Structure
2.1
2.2
2.3
2.4
2.5
2.6
2.7
2.1

Introduction
Learning Objectives
Mean
Median
Mode
Check Your Progress- Ans Keys
References
INTRODUCTION

As we have seen earlier, measures of central tendency are one of the most popular and
widely used mathematical practices in research and statistics. It seeks to calculate or
estimate a typical single value in a given series that represents the whole set of data in
a group of observations. It is through this typical numerical value that a researcher, an
analyst, a policymaker, or a common reader can get quick ideas about the findings of
observations at a glance. For this reason, measures of central tendency have gained
popularity in the field of research and analytical discussions.
In the previous unit, we have seen the meaning, characteristics, typology, and
scope of uses of the three popular measures of central tendency and have gained some
conceptual understanding of those measures. In this unit, we will get to know the
different methods of calculation of central tendency and their relevance in different
situations. This unit also aims to throw light on some of the merits and demerits of
each of the three measures of central tendency.
2.2

LEARNING OBJECTIVES

After going through the material presented in this unit, you will be able:
1 To understand the methods of calculation of different measures of central tendency
2 To apply the Mean, Median and Mode in different situations for statistical analysis
and presentation
3 To identify the merits and demerits of different measures of central tendency
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2.3

MEAN

Mean is the most popular and widely used measure of central tendency. It is also
known as the best method of estimating a representative average of a set of observed
values in research. It is most representative in that it involves all the items of the series
while calculating the average. It is one of the simplest methods of calculation of an
ideal and accurate average. There are several types of Mean values used in statistical
operations, such as Arithmetic Mean, Geometric Mean, and Harmonic Mean. But in
the context of the present study, we are to discuss only the methods of calculation of
the Arithmetic Mean which is the most popular and simplest form of calculation of
average. Further, Arithmetic mean is classified into two groups, namely Simple
Arithmetic Mean and Weighted Arithmetic Mean. The Simple Arithmetic Mean has
been discussed in this unit in greater detail in this unit.
The central value or the average is generally obtained by adding all the items
together and then by dividing the obtained sum of all values by the total number of
items. The single representative value thus obtained is capable of further algebraic
treatment for calculating other more complex values like standard deviation etc.
We have already seen that the mean is equal to the sum of all the values in the series,
divided by the number of values in the data set. Hence if we have ‘n’ numbers of
values in the data set, then we can present them in a sequence like: X1, X2, X3 ......Xn.
While calculating Arithmetic Mean, the Mean is denoted by the English letter ‘M’
which is symbolically represented with the symbol ‘X̅’ which is read as ‘X-bar’?
Another fundamental thing you have to remember here is the symbol “∑” which
denotes to the Greek word “sigma” which in English means sum or total.
There are different methods followed to calculate Arithmetic Mean based on the forms
of data set available for calculation of the average. We are to discuss and show here
how different methods are adopted to calculate Arithmetic Mean in different situations
with suitable illustrations.
A. Calculation of Mean from Individual Series
Before going into calculation Mean from the Individual series of data, it is important
to know what Individual series of data is. Individual series of data is the one that has
no frequency given for individual observation. This implies that each item of the series
occurs only once.
While calculating Arithmetic Mean from and Individual series of data, one can use 2
methods, such as: 1) Direct Method and 2) Short-cut Method.
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1) Direct Method or Long Method:
Steps to be followed:
 Add each of the values of the data set (group of observations) together and find
the sum or total of all the values.
 Divide the obtained total or sum by number of items added together or number
of observations in the groups, just like you do in calculation of a simple
average.
The quotient thus obtained is the Arithmatic Mean or average of the given group of
observations. Symbolically, the formula for calculation of Mean is:
X̅ =
X̅ =

Hence,

𝑋1 +𝑋2+𝑋3….𝑋𝑛
𝑁
∑X
𝑁

Where:
M =Mean
X = Value or score of observation (it may be referred to as value of item or variable)
∑X = the sum of all the values in the series, i.e. X1, X2, X3......Xn
N = the total numbers of observations
Example-1
Question: You were assigned to collect data on family income of a village and
collected family income data from 8 families as Rupees 2050/-, 1600/-, 1250/-, 1830/,1500/-, 2000/-, 1400/- and 1550/-. Calculate Mean income of the above families.
Solution:
H.H. No

Monthly Income (in Rs)

1

2050

2

1600

3

1200

4

1830

5

1500

6

2000

7

1400

8

1550
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∑X =13,130

N= 8

Arithmatic Mean (X̅) =
=

∑X
𝑁
13,130
8

= 1641.25

Therefore, the Mean income of the village is Rs. 1641.25/2) Short-cut Method or Assumed Mean Method:
Generally, short-cut method is preferred to the direct method when values and number
of observations are large in size. To reduce the time and effort of calculation, shortcut
method is considered as better choice. Short-cut method is more useful in discrete
series of data.
The formula for calculation of Arithmatic Mean with Short-cut method is:
X̅ = 𝐴 +

∑d
𝑁

Where:
A = the assumed mean,
d = deviations or difference of values from Assumed Mean i.e. d = (X—A)
Steps to be followed:
1. Take any value, from the given series of data as assumed mean.
2. Find the differences of values of each item from the assumed mean i.e. d = (X-A).
3. Calculate the total of deviations i.e. “Σd”.
4. Calculate mean by applying the above formula
Example-2
H.H. No
1

Monthly
Rs)
2050

2

1600

400

3

1200

0

4

1830

630

5

1500

300

6

2000

800

Odisha State Open University, Sambalpur

Income

(in d= (X-A)
(X-1200)
850

13

7

1400

200

8

1550

350

∑X =13,130

N= 8

∑d = 3530

Let the Assumed Mean be 1200
X̅ = 𝐴 +

∑d
𝑁

= 1200 +

3530
8

= 1200 +441.25
= 1641.25 (Answer)
Therefore, in case of application of both the formula, the answer is same, i.e. the mean
family income of the village is Rs. 1641.25/B. Calculation of Mean from the Discrete Series
Discrete series is a group of data which is considered for calculation of Mean and is
given with the frequency of each value of the series. Like in Individual series we have
already, in discrete series also 2 methods, namely: Direct method and Short-cut
methods are used for calculating the Mean.
1) Direct method
In discrete series, frequency against each value is provided, for the calculation of
Mean by direct method can be done by multiplying the values of each item by their
respective frequencies. The sum of the products of individual values and their
respective frequencies thus obtained are added in a separate column and this total is
divided by number of items or observations. The formula for calculating Arithmatic
Mean through direct method is:

Where: X̅ = the Mean
X = the individual value for each item
Odisha State Open University, Sambalpur
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f = Frequency of each individual value
n = Serial number of each value
N= the frequency total or total number of observations in the series
fX= Product of Individual value and frequency
∑= Summation products
Steps to be followed:
1. Multiply each value of the series by its respective frequency which is symbolically
presented as fx
2. Find the sum or total of all the products obtained which is symbolically presented as
ΣfX.
3. Divide the calculated ΣfX by total number of observations i.e. N
Example-3
Question: The marks of 50 students in Mathematics Subject of a class are presented in
the table below. Find the mean score of all the students in the class.
Marks scored
30
No. of students scoring 4
equal marks

45
10

54
12

60
8

72
10

80
6

Solution:
Marks Secured (X)

fX

35

No. of Students
Frequency (f)
2

40

12

480

52

10

520

60

8

480

75

10

750

80

8

640
N = ∑f = 50
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∑fx = 2870

15

X̅ =
=

∑fx
𝑁
2870
50

= 57.4

Therefore, the mean marks scored by 50 students in Mathematics Subject in the
school is 57.4

2) Short-cut Method
The formula for calculation of Arithmatic Mean by Short-cut method from a discrete
series is:
X̅ = A +

∑fd
𝑁

Where:
A = Assume Mean selected from the series
d = the deviation or difference of each item from assumed mean which is symbolically
presented as (d= X-A)
N = the total number of observations in the series that is denoted by ‘∑f’
Steps to be followed:
Choose any value in the series as the Assumed Mean for the calculation
1. Calculate the differences of each value in the series from the assumed mean. The
difference obtained may be denoted as ‘d’
2. Multiply the frequency of each item in the series with respective difference or
deviation which may be denoted as ‘fd’
3. Add all the products find out the sum or total of the products which may be
symbolically denoted as Σfd.
4. At the final step of the calculation, calculate Mean by short-cut-method through
application of the given formula.
Example: 4
Question: The Question solved in the previous example may be taken here for the
calculation of Mean by applying the Short-cut method.
Solution:
Let the assumed Mean be 60 for this calculation, symbolically, A = 60
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Marks
(X)
35

Secured No. of Students
Frequency (f)
2

d = (X-A)
= (X-60)
-25

fd
-50

40

12

-20

-240

52

10

-8

-80

60

8

0

75

10

15

150

80

8

20

160

N = ∑f = 50

X̅ = A +
= 60 +

-370

0
310

Σfd = -60

∑fd
𝑁
−60
50

= 60 + (-1.2) = Ans.
C. Calculation of Arithmatic Mean from a Continuous Series
Till now, we have seen the methods of calculation of Arithmatic Mean from Individual
Series and Discrete Series and now we are to discuss on the calculation of Mean from
continuous series. Basically, the calculation of Mean from Continuous series also
requires almost the same procedure as we have studied in case of other types of series
of data till now. Only difference is that in case of continuous series, the midpoints of
various class intervals will be located to replace class intervals. Three methods such
as: 1. Direct Method, 2. Short-cut Method and 3. Step-deviation Method can be
deployed to calculate mean from continuous series. Step-deviation Method is the new
method we are going to learn in the continuous series of data.
1) Direct Method:
You are already familiar with the direct method of calculation of Mean in Individual
and Discrete series. The following steps to be followed in the calculation of Mean by
Direct Method from a Continuous Series are:
Steps to be followed:
1) Locate the mid points of each class in the series and denote it as m.
2) Multiply the mid-points by the respective frequencies i.e. m.f. of each item in the
given series.
3) Compute the total of m.f, i.e. Σmf.
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4) Get the desired Mean by applying the given formula
Formula:
The formula to compute the Arithmatic Mean by Direct Method from Continuous
series is:
X̅ =

∑m.f
𝑁

Where:
m = the mid-point of each of the class interval (You are already familiar with other
elements of the formula from the previous discussions)
Example-5
Question: The marks scored by 50 students in English subject are recorded as per the
table below. Calculate the Mean score of the students.
Marks scored 10-20
No.
of 5
students

20-30
7

30-40
8

40-50
12

50-60
6

60-70
3

70-80 80-90 90-100
5
2
2

Solution:
Marks Secured Mid Point (m)
(X)
10-20
15

No. of Students
Frequency (f)
5

mf

20-30

25

7

175

30-40

35

8

280

40-50

45

12

540

50-60

55

6

330

60-70

65

3

195

70-80

75

5

375

80-90

85

2

170

90-100

95

2

190
N = ∑f = 50
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∑mf =2330

18

X̅ =
=

∑mf
𝑁

2330
50

= 46.6

Therefore the Mean score of 50 students in English subject is 46.6
2) Short-cut Method
Formula:
The formula used for the calculation of Arithmatic Mean by Short-cut Method in
continuous series is:
X̅ = 𝐴 +

∑fdm
𝑁

Where:
X̅ is the arithmatic mean.
A is the assumed mean in a particular computation
f is the frequency of each item,
dm which is a new feature used in the continuous series and used to denote
deviations of the mid-values from assumed mean and also mathematically
expressed as (m—A) and
5) N as usual denotes to the total number of observations.
1)
2)
3)
4)

Steps to be followed:
A. Locate the mid-point of each class interval (CI) and denote the mid-value as m.
B. Choose an Assumed Mean from the series of values.
C. Calculate the difference of respective mid-points from the assumed mean and
denote it as dm = (m—A).
D. Multiply each dm with the respective frequencies of each class and denote it as
fdm
E. Add all the fdm and calculate Σfdm
F. Compute the Mean by applying the given formula
Example-6
Question: Calculate Arithmatic Mean of the previous series by using Short-cut Method
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Solution:
Marks
Secured (X)

Mid
(m)

10-20

No.of
Students
Frequency (f)
5

Point dm = (m-A)
m-55

dmf

15

-40

-200

20-30

7

25

-30

-210

30-40

8

35

-20

-160

40-50

12

45

-10

-120

50-60

6

55

00

00

60-70

3

65

10

30

70-80

5

75

20

100

80-90

2

85

30

60

90-100

2

95

40

80

N = ∑f = 50

-690

∑dmf =
420

270
-

Hence,
X̅ = 𝐴 +

∑fdm
𝑁

= X̅ = 55 +

−420
50

= 55- 8.4 = 46.6 (Ans.)

3) Step-deviation Method
Formula:
The Arithmetic Mean of a Continuous series can be computed by the Step-deviation
Method by using the formula:
X̅ = 𝐴 +

∑fd′
𝑁

xc

Where:
d’ =

(𝑚−𝐴)
𝑐

m = The mid-point of each class interval
C = Class interval of each class in the continuous series
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Example-7
Question: Calculate the Arithmetic Mean of the previous data set
Solution:
Let 55 be the Assumed Mean of the given data.
Mid-Point
(m)

dm = (m- d’ = (𝒎−𝑨)
𝒄
A)
= (m-55)

fd’

10-20

No.of
Students
Frequency
(f)
5

15

-40

-4

-20

20-30

7

25

-30

-3

-21

30-40

8

35

-20

-2

-16

40-50

12

45

-10

-1

50-60

6

55

00

0

-12
69
00

60-70

3

65

10

1

3

70-80

5

75

20

2

10

80-90

2

85

30

3

6

90-100

2

95

40

4

8

Marks
Secured (X)

N = ∑f =
50

Arithmetic Mean = X̅ = 𝐴 +

-

27

∑fd’ = - 42

∑fd′
𝑁

= 55 +

xc
−42
50

x 10

= 55 - 8.4 = 46.6 (Ans.)
Merits of Arithmetic Mean
By now we have undertaken calculation of the Arithmetic Mean from different series
of data by using different rigidly defined methods. Arithmetic Mean is well recognised
as one of the most popular measures of average. Some of the merits of Arithmetic
Mean are:

Odisha State Open University, Sambalpur

21

1) It is the most popular measure of central tendency because it is so easy to
understand that a person without much knowledge on statistics can understand
it
2) It is very easy to compute and to apply in the practical life.
3) The obtained value of Mean is accurate and always definite as it is calculated
by some rigidly defined formulae and there is less scope for misunderstanding
and differences in its application.
4) It gives the most representative average because it includes all the items of a
set of observations. It gives one of the fittest values for generalisation.
5) The obtained value of Mean is more reliable as it is not affected by sampling.
6) Mean is usually used for further algebraic treatment for several other statistical
operations like computation of deviation, dispersion, correlation, skewness etc.
Demerits of Mean
Mean as measure of average is not free from demerits. Some of the demerits of Mean
can be discussed under the following points:
1) In some cases when there is presence of extreme values (too large and too
small numbers) in the series, they unduly affect the value of the Mean. For
example, you want know the average mark secured by a student in 6 subjects in
which he has scored 15, 50, 60, 64, 66 and 95. The average of marks in all

subjects will be:

15+50+60+64+66+95
6

=

350
6

= 58.33. When you drop the single

extreme number i.e. 95 and calculate the average again in the same process,
you will get

15+50+60+64+66
5

=51 as the average. Thus, a single extreme value

can significantly affect the result of Mean.
2) It can be calculated only if all the items of the series are given because values
of all items are necessary for the calculation of the Mean.
3) Though calculation of Mean is easy, it takes longer time for calculation in
comparison to Median and Mode
4) Sometimes the arithmetic mean gives absurd values which are not applicable in
certain cases. For example, sometimes the mean population of a village may
give a fractional number like 240.8 which is not applicable in humans.
2.4

MEDIAN

Median is another important measure of central tendency which helps to locate a
typical value in a series of data related to some targeted variables. It refers to the
middle-most item of the series when in ascending on descending order. The median
value divides the series into two equal parts. One of the two equal parts lies below the
median value and other part lies above the median value. It is also called positional
average of a given series of data. The term position means place or location of the
Odisha State Open University, Sambalpur

22

item. For instance, when there are 7 values, such as: 10, 15, 20, 25, 28, 30 and 35 in
the series, we can find that the 5 th item of the series is the Median or the middle-most
value of the series. Suppose a series consists of 6 values such as: 12, 15, 18, 20, 24 and
26, then the Median is positionally estimated as the half-way between the two middlemost values. Here the two middle most values are added and then the sum is divided
by 2. Thus, the Median for the above group of values will be (18 + 20) ÷ 2 = 19. Thus,
it can be concluded that Median is a positional average of a given set of values when
they are arranged in ascending or descending order. Unlike, Median it does not involve
all the items of the series it represents. It is also not affected by the presence of
extreme values.
Like Mean, Median also calculated by different formulae depending on the
nature of series of data at hand. The calculation of Median from different series of data
can be discussed as follows:
1) Calculation of Median from Individual Series
You have already gained some understanding about different series of data. Here, we
can directly move on to calculation of the Median.
Formula:
Median =

𝑁+1 th
2

item of the series.

Steps to be followed:

1)
2)
3)
4)

Arrange all the values in the ascending or descending order of size
In case of odd number of items, add 1 with N (number of items in the series)
Divide the sum thus obtained by 2
Locate the Median value at the size of the value obtained (You will get a
clearer idea while solving the problems given in the example)

Example- 8
Question: In a village, data on daily income of 7 families was collected as Rs. 70, 55,
25, 75, 90, 40, and 60. Find the Median of the above values.
Solution: Remember: All the values of the series required to be arranged in ascending
or descending order before locating the Median.
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Serial No
1

Daily Income (in Rs) in
Ascending order
25

2

40

3

55

4

60

5

70

6

75

7

90
N= 8

Median =
=

𝑁+1 th
2
7+1
2

item of the series
8

= = 4th item of the series
2

Therefore, Median income of the village is the 4 th item of the series, i.e. Rs. 60/Example-9: (Calculation of Median when there are even numbers of items in the
series leading to 2 middle most items)
Question: The marks scored by 10 students of a class are: 60, 30, 42, 85, 74, 08, 55,
70, 75 and 66. Compute the Median Marks.
Solution:
Serial No
1
2
3
4
5
6
7
8
9
10

Daily Income (in Rs) in
Ascending order
08
30
42
55
60
66
70
74
75
85

N= 8
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Median is size of
=

𝑁+1 th
2
10+1
2

=

item of the series
11
2

= 5.5th item of the series

Know that the size of 5.5 th item of the series lies between the 5 th and 6th items of the
series.
Therefore, the item is

5𝑡ℎ 𝑖𝑡𝑒𝑚+6𝑡ℎ 𝑖𝑡𝑒𝑚
2

=

60+66
2

=

126
2

= 63 (Ans.)

B) Calculation of Median from Discrete Series
Steps to be followed:
1) Arrange all the values in the ascending or descending order of size
2) Calculate the C.F (Cumulative Frequencies) of the series
3) Locate the

𝑁+1
2

th item of the series

4) Find out the C.F that is equal to or more than

𝑁+1
2

from the C.F. column

5) Locate the Median value corresponding to the selected C.F.
Example: 9
Question: Calculate the Median from the data given in the following table.
Marks scored
30
No. of students scoring 4
equal marks

45
10

54
12

60
8

72
10

80
6

Solution:
Marks Secured (X)

c.f.

35

No. of Students
Frequency (f)
2

40

14

16

52

12

28

60

10

38
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25

75

08

46

80

08

54

N = ∑f = 54
𝑁+1 th

Median is size of
=

2
54+1
2

=

item of the series
55
2

= 27.5th item

The size of 27.5th item lies in the C.F 28 and the corresponding value of 28, i.e.
52 is the Median.

2) Calculation of Median from Continuous Series
Unlike in the calculation of Median from the Individual and Discrete Series, here in
Continuous series, the formula for the calculation of Median requires a different
formula.
Formula:
Median = L +

𝑁
2

− 𝑐.𝑓
𝑓

× 𝑖

Where:
L = Lower limit of Median Class.
C.f = Cumulative frequency of the class preceding the Median Class.
f = Simple frequency of Median Class.
i = Class Interval of Median Class
Steps to be followed:


Organise the given values of the series in ascending or descending order.



Compute C.F against each class in the series.



Determine the class where value of median lies (Median class is that class
where N/2th item lies.



Find out the exact value of Median by applying the formula

Example-10
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Question: Calculate the Median from the given data in the table below:
Marks scored
0-10
10-30
30-60
60-80
No. of students
4
10
12
8

80-90
10

Solution:
Here, the class intervals (C.I.s) are of unequal width. Even if the class intervals are of
unequal width, the frequencies need not be adjusted to make the class interval equal.
The Median in this case can be computed assuming the C.I. to be of equal size.

Marks Secured (X)
0-10

No. of Students
Frequency (f)
5

c.f.

10-30

15

20

30-60

30

50

60-80

8

58

(50+8)

80-90

2

60

(58+2)

5
(5+15)

(20+30)

N = ∑f = 60

Median class is N/2 =30 which lies with the c.f. 50 which is just greater than
30.
Hence, the Median class of the given series is 30-60.

Now, Median = L +

𝑁
− 𝑐.𝑓
2

= 30 +

𝑓

× 𝑖

30 − 20
30

× 30 = 40 (Ans.)

Therefore, Median is 40.
In the above calculation:
L = Lower limit of the median class
N = Number of observations
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C.f = Cumulative frequency of the class preceding the median
class
F = Frequency of the median class
I = Class interval (here it is of median class)

Merits of Median:
1) It qualifies to be a good measure of average as it is rigidly defined for accurate
results
2) It is easy to learn and calculate as person without special training can
understand and find out median
3) It does not require involving all the observations of the series. Hence, in the
case of unavailability of data, it may not be affected much.
4) It is not very much affected by the extreme values present in the series.
5) It is a preferred measure in open ended series.
6) It can be computed even from un-equal class intervals.
7) It is recognised as the most effective measure in case qualitative data
Demerits of Median:
1) Median as an average cannot be relied on when there are wide variations in the
values of the series
2) The definition of Median is not as rigid as Mean. Its values are not computed
but are located. Sometimes therefore, it is avoided for use
3) It does not include all the observations.
4) It cannot be further treated algebraically like mean.
5) It requires arrangement of the scores or class intervals in ascending or
descending order.
6)
2.5

MODE

In the previous unit, we have already seen that Mode is the most frequently occurring
value in a group of observations. It is the most common figure in the series as it occurs
maximum number times in the given series. The word ‘mode’ is derived from the
French word ‘La mode’ which means popular or most fashionable. Thus, mode is the
most popular or fashionable item in the series of observations.
1) Calculation of Mode from Individual Series
Computation of Mode in individual series is as simple as counting. It is determined by
counting how many times an item appears in the series of observations.
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Example-11
Question: Compute the Mode of following data regarding the ages of SMC members.
Serial
1
No.
Age of 52
the
members

2

3

4

5

6

7

8

9

10

24

30

24

60

44

24

30

55

24

Solution:
Age
24

Number times
it occured
4

30

2

44

1

52

1

55

1

60

1
N = 10

The age 24 appeared highest number times in the above series of data. Therefore, 24 is
the Mode of above observation. It can also be said that 24 is the modal age of the
above SMC members.
2) Calculation of Mode from Discrete Series
In Discrete Series, Mode of the group of observation can be determined only by dint of
observation as the frequency of the each value of the series has already been given in
the group. You need to be very clear here that the value with highest frequency is the
Mode of that series.
Example-12
Data about the monthly income of 60 people is available. Calculate the Mode of their
income.
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Income 2500 3000
(Rs.)

3500

5000

6000

7000

7500

8000

9000

10000

No. of 2
people

5

6

8

12

4

3

4

1

5

Solution:
Income (Rs.)

No. of people

2500

4

3000

5

3500

9

5000

6

6000

8

7000

15

7500

5

8000

3

9000

4

10000

1
N = 60

In the above series of data, maximum 15 people have monthly income of Rs. 7000.
Therefore, Rs. 7000 is the modal income of 50 people in the camp.
While calculating Mode through the above process, if the difference between the
highest frequency and the preceding or succeeding frequency is insignificant, it may
give erroneous modal value. In such cases, it requires to compute Mode by grouping
data in certain fashion.
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Calculation of Mode by grouping table:
Steps to be followed:
1) Organise the all values of series in ascending/descending order
2) Write down the frequencies of each against the corresponding values.
3) Add the frequencies in two's and write the sum thus obtained between values
added. This can be in two ways, first add frequencies of values 1 &2 and 3 & 4
5&6 etc. secondly add frequencies of values 1 &2 and 3 & 4 5&6 etc 3.
4) Add the frequencies in three's and values written down in lines between values
added be done in 3 ways.
-Add the frequencies of item number 1, 2 & 3, etc
-Add the frequencies of item number 2, 3 & 4, 5,6&7 etc.
-Lastly frequencies of item number 3, 4 & 5, 6, 7 & 8 should be added. If
necessary, frequencies will be added in four's and five's also.
5) Select the value having highest frequency obtained through this process
Example-13
Question: In the table below, data of heights of 135 students have been given.
Calculate the Modal height.
Height
130
(Inches)
No. of 10
students

135

140

145

150

155

160

165

170

175

15

17

18

20

21

15

10

5

4

Solution:
Height (Inches)
130
135

No. of students
10
15

140
145
150
155
160
165
170
175

17
18
20
21
15
10
5
4
N = 135
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Grouping Table:

Table of Analysis
Height
(Inches)
Col. No
1
2
3
4
5
6
Total

130

135

140

145

1
1

2

150

1
1
1
1
1
5

155

160

165

1
1
2

1
1

170

175

1
1
1
1
4

Therefore, from the observation of the above analysis table it is found that 150 occurs
highest number of times and stands to be the Modal values of the series.
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3) Calculation of Mode from Continuous Series
Steps to be followed:
1. Arrange the data in ascending or descending order.
2. Determine the modal class either by inspection method or by grouping table
method.
3. Compute the mode by applying the given formula

Formula:
M0 = L +

𝑓1−𝑓0
2 𝑓1 − 𝑓0− 𝑓2

×𝑖

Where:
Mo = Mode
L = Lower limit of modal class
f1 = Frequency of modal class
f0 = Frequency of preceding modal class
f2 = Frequency of class succeeding modal class
𝑖 = Class interval.
Example-14
Question: From a survey conducted on 20 households in a village data collected as
given in the table below. Find the mode of the group of observations.
Family
1-3
Size
No.
of 7
families

3-5

5-7

7-9

9-11

8

2

2

1

Solution:

Family Size

No. of Families

1-3

7

3-5

8
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5-7

2

7-9

2

9-11

1
N=20

Here, the maximum class frequency is 8 and the class corresponding to this frequency
is 3-5.
Hence, modal class of the series is 3-5
Now,
The Modal class =3-5
Lower limit of the modal class (L) = 3
Class Interval (i) = 2
Frequency of modal class (f1) = 8
Frequency of class preceding the modal class (f0) = 7
Frequency of class succeeding the modal class (f2) = 2

𝑓1−𝑓0

Hence, M0 = L +
=3+

2 𝑓1− 𝑓0− 𝑓2
8−7
2 ×8−7−2

×𝑖

×2

2

= 3 + = 3.286 (Ans.)
7

Therefore, the Mode of the above data is 3.28

Merits of Mode:
Mode is easy to understand and calculate.
It is capable of giving the most representative value of a series.
It remains unaffected by any extreme value present in the series.
3. It can be easily computed from an open ended class interval.
4. It is useful for analysing qualitative data.
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5. Mode can also be found out and presented easily through graphical representations
like histogram or frequency polygon.

Demerits of Mode
6) In certain cases mode may give out unreliable results due to weakly defined
process
7) It does not involve all the values of a series but leans towards the concentration
of frequencies of the items.
8) The modal values cannot be used for further algebraic treatment
9) Single series can give multiple results. In the cases of multimodal and bimodal
values, it is difficult to determine the precise one.
10) The mode cannot be determined from unequal class intervals.
11) It is often criticized as the most ill-defined average because of differential
results.
2.6

CHECK YOUR PROGRESS- ANS KEYS
1. What is Mean and discuss its merits and demerits.
2. Define Median and discuss its merits and demerits.
3. Explain Mode and discuss its merits and demrits.
(Check overall chapters)

2.7
3
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UNIT-3

TABULATION AND DATA ANALYSIS

Structure
3.1
3.2
3.3
3.4
3.5
3.6
3.7
3.1

Introduction
Learning Objectives
Importance of Tabulation and Data Analysis
Major Steps of Tabulation and Data Analysis
Let Us Sum Up
Check Your Progress: Answer Keys
References
INTRODUCTION

After the data collection, the data analysis is usually done. Data analysis includes
editing, coding, classification and tabulation of collected data. Now days processing
and analysis of data is done with the help of computers by using Excel sheet,
Statistical package for the social science (SPSS), STATA 1 etc. After the collection of
raw data, an analysis of the data and the interpretation of the results are required. After
analyzing the data, interpretation is to be done. But these two important operations are
so mixed up that they cannot be regarded as two separate operations. There is
something more important than the facts and figures in research. The purpose of
research is to find out that something as output or result. The need of analysis is to
build up a sort of intellectual model where the relationships involved are
systematically brought out so that the meaningful inference can be drawn. Facts cannot
be ever innocuous. They constitute both subjective and objective elements. Facts and
figures are necessarily to be seen in the perspective of objectivity. Analysis of data
should be made with reference to the purpose of the study and its possible bearing or
impact on the scientific discovery. An analysis is to be made with reference to the
research problem at hand or the hypothesis. Few authors consider processing is a
necessary pre-requisite for analysis of data. But some other maintains that analysis of
data involves processing. In other words, these two operations (analysis and
interpretations) can be simultaneously made.
3.2

LEARNING OBJECTIVES

After going through this unit, you should be able to:
 know what is Tabulation;
1

STATA is a complete, integrated statistical software package that provides everything required
for data analysis.
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3.3

understand the importance of Tabulation and Data Analysis in Research;
follow different methods of Data Analysis;
analyze research data
Convert raw data to systematic data to find a conclusion.
IMPORTANCE OF TABULATION AND DATA ANA LEARNING
OBJECTIVES

Tabulation can be defined as a systematic arrangement of data in columns and rows. It
is designed to simplify the complex data for purpose of analysis and statistical
inferences. “The logical listing of related quantitative data in vertical columns and
horizontal rows of numbers with sufficient explanatory and qualifying words, phrases
and statements in the form of titles, headings and explanatory notes to make clear the
full meaning, context and the origin of the data ”
The above mentioned definition gives a clear picture of the structure of tables, and
suggests that, tabulation by its orderly and systematic arrangements highlights the
basic characteristics of the information tabulated.
Essential parts of a table: A table should be divided into different parts that would
depend on the nature of the data and the purpose for which, they have been collected.
However in general a table is divided into different parts such as: Table number, Title
of the table, Captions, Stubs, Body, Head note, Footnote, source of the data etc.
Tabulation of data may be either simple or complex. Simple tabulation gives
information regarding one or more groups of independent questions. Complex
tabulation reflects the division of data in two or more categories and as such is meant
to give information about one or more sets of inter-related questions. The tabulation
types are such as One way tables, Two way tables, Three way tables, higher order
tables and General and special purpose tables.
Data Analysis:
The method or procedure of analysis is more important than the simple study of the
character of data in a content analysis. This procedure has to be based on a technique
of quantification, which is the sine qua non of content analysis. The analysis wants to
find out how the author or editor has treated a particular subject. For content analysis,
the first essential task is to define the universe of study. Then, the sampling problem
has to be tackled, samples should be representative, and the size should be of
manageable magnitude. It is necessary to specify the time period of content study. The
sampling method in communication analysis must mention the sources of samples,
samples dates (period covered) and sampling units (aspects of communica tion). The
space devoted to the discussion of a particular issue in a newspaper or a book can also
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be taken as the basis of sampling for content analysis. The categories in terms of
which the units can be classified may be based on the material itself and the objective
of research. The primary method of increasing the reliability of classification is to
specify categorically mentions the characteristics of statements that need to be
included in a given category. In a content analysis, the content of the communication
is analyzed by means of systematic, predetermined classifications based on themes,
values, purpose etc., which often yield quantitative results.
Purpose and Use:
The ultimate need of content analysis is to help the testing of hypotheses by providing
necessary quantitative data. Content analysis provides definite and objective answer in
lieu of judgments or impressions. The analysis is objective and systematic, and leads
to more reliable results. Today content analysis has added up a new dimension to the
exploitation of communication content for the purpose of research. It aims at
developing an elaborate technique for the quantification of materials and thereby helps
the proper coding of data. The analysis is immensely helpful in the classification and
organization of data.
The purposes of content analysis may be the following:
(a) To identify the motive of the communicators.
(b) To detect the existence of propaganda.
(c) To obtain political intelligence.
(d) To identify psychological attitudes.
(e) To propagate or destroy a value, system or attitude.
(f) To describe attitudinal and behavioural responses of the communicators.
(g) To describe the communication trends.
(h) To trace the development of ideas or theories or empirical facts.
(i) To compare different communication systems or agents.
(j) To compare communication content vis-a-vis objectives.
(k) To reveal international differences in communication systems.
(1) To construct and apply communication standards.
(m) To discover prevailing trends and features.
(n) To expose the propaganda method.
(0) To measure the readability of communication materials.
(p) To help research.
Content analysis aims at converting recorded raw phenomena into data which can be
treated essentially in a scientific and systematic manner so that a system of knowledge
may be constructed. Content analysis can create reproducible or objective data which
can be quantitatively measured and which can be significant for scientific theorizing.
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3.4

MAJOR STEPS OF DATA ANALYSIS AND TABULATION

Step 1
In the analysis of data which is a critical examination of the assembled raw data. The
researcher should ask himself or herself few questions. This storms his thinking
process and might induce a perfect way of looking at his problem and his materials.
The analysis is made with an intention to find out some significance for a systematic
theory and some basis for a broader/larger generalization. For analyzing data, a
content-type analysis proves helpful. Analysis of data involves the verification of the
hypothesis or the problem of the research. Without proper and systematic analysis, the
data remain a meaningless heap of raw materials. Analysis includes the representation
of the data, which can be done by proper tabulation.
Step 2
Analysis requires scientific representation of data; otherwise, logical results cannot be
achieved. Analysis constitutes many steps, e.g., categorization, application of
categories to the collected data, tabulation, statistical analysis and causal inference.
The researcher must properly classify his data into the required categories. The
principle of classification has to be based on the problem under study or the
hypothesis. For example, if the problem is the "extent of poverty" income,
consumption, saving etc. may be the required categories. If "underemployment" is
being studied, labour required, labour employed, intensity of work, actual yearly
workdays, man-land ratios, wages and so on become the essential categories.
A. Categorization:
1. A systematic set of categories should satisfy the following three important
conditions:
2. There must be a single classificatory principle, e.g., time of work, or income,
or man-land ratio (for studying under employment). However, this is a
necessary condition and not a sufficient one;
3. The categories should be exhaustive and sufficient for classifying all
responses.
4. The different categories must be distinct, separate, and hence, mutually
exclusive. The categories have to be independent and not having any
overlapping.
However, complication is not noticed in classifying the responses of "yes-no" or
"favourable-unfavourable" varieties, but in complicated situations, classification
should not be based on a single principle. It should be noted that the analysis of
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unstructured materials encounters many problems. In exploratory studies, where
formal hypothesis is not formulated, there is not a clear classificatory principle.
However, a working or tentative hypothesis may be formulated in such cases, and
classificatory principles may be evolved. But in practice, there are many missing links
in exploratory studies. The materials may be missing or may be irrelevant. It is also
objectively difficult to fix up the "units" against which the categories may be applied.
As soon as the categories are made, then the next method of analysis of data is coding.
(II) Coding:
Coding includes the assigning of symbols or numerical to each and every response of a
category. The need of symbols is to transform or change raw data into symbols which
can be counted and tabulated. The task of a coder is to give proper codes to the
responses. The respondent himself is a coder when he is denoting his position in a
particular class or category (e.g., unemployed or employed). Secondly, coding can be
done by the observer or the interviewer at the time of data collection. Thirdly, the
officially appointed coder may perform the job of coding. There might be many issues
or problems in coding due to the inadequacies of data, inefficiency of the coder and
lack of editing or scrutiny of the available data. Editing may be very essential for
coding and for the improvement of the quality of data collection.
(III) Tabulation:
Tabulation is a means of recording classification in a compact form in such a way as to
facilitate comparisons and show the involved relations. It is an orderly arrangement of
data in columns and rows. It helps in the analysis and interpretation of data. I n
tabulations, data are arranged in the forms of tables for' facilitating and supporting the
statistical and mathematical operations. In tabulation, the need of study has to be
always kept in mind.
(IV) Statistical Analysis and Inference:
The analysis of survey material does not essentially have to be statistical. However,
more often than not social research requires the manipulations of statistical tools.
Descriptive statistics is helpful to summarize the collected data, whereas sampling
statistics can help in the making and evaluation of generalization. Statistical analysis
focuses at working out various statistical measures essential for analysis, e.g., central
tendency (mean, median, and mode), dispersion (range and deviations), and
correlations and so on. One might start, if required, by constructing a frequency
distribution to show how frequently an item or a thing occurs. When the distribution is
perfectly symmetrical, it may become a case of normal distribution. The asymmetrical
or skewed distribution may be either positive or negative.
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Analysis of Causal Relationship (Causal Inference):
In social research, the establishment of cause-effect relation in a clear cut manner is
really a difficult task. The statistical analysis must allow for the possibility of
existence of a host of causes, and should try to discover the most important ones and
their individual effects. The study of causal relation can be made through experimental
design, as we have discussed earlier. But in social research, usually fully satisfactory
experimentation is not possible. A social effect or phenomenon has complex varieties
of factors as causes. It is easy but dangerous to follow a "one-track" explanation which
leads to the cause. It is essential to look for a whole battery of causal factors or
syndromes which are responsible for a social phenomenon.
Interpretation
There is not exactly any clear-cut dividing line between analysis and interpretation.
They mostly overlap. Interpretation provides the analysis of generalizations and
results. Because of interpretation, the meanings, significance and implications of the
study become clear and conclusive.. Analysis cannot be completed without
interpretation and interpretation cannot be proceeded without analysis. Hence both are
inter dependent. In fact, interpretation may be conceived of as a part of analysis. It is
the task of interpretation to find out a link/relation or a location of the study in the
whole analytical framework. It connects or establishes the links of the findings with
the established theories or the available stock of knowledge in a particular area of
research. Interpretation analyses or examines the abstract relation in more concrete
terms and tries to unfold (find out) the reasons for the existing type of relations of
findings. It connects the empirical findings with the theoretical principles, and guides
us to draw a number of useful inferences from the study.
Although, chronologically, analysis and interpretation is the last stage of the research,
conceptually or in terms of thought process, they occupy the first stage, since the
necessary theoretical and practical knowledge of the future shape of the result is
acquired much before the actual work is done. The tools and techniques to be applied
for the research have to be sharpened and made ready before the operation starts. A
research is not a simple fact-finding method. It is something more. It is the task of
interpretation to successfully reveal that crucial something, as we have already pointed
out. The interpretation takes the entire operation as a whole. The whole is more than
the sum of its constituent parts. One can analyze the parts but he has to resort to
interpretation for the whole. The task of interpretation falls strongly or heavily on to
the shoulders of the researcher himself or herself. If he does not interpret his findings,
others may interpret the findings in their own way subjectively and misuse the findings
of the study in some cases.
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While interpreting, the following common pitfalls should be carefully avoided:
(a) Failing to consider all significant factors.
(b) Ignoring negative evidence.
(c) Mistaking correlation for causation.
(d) Comparing non-comparable data.
(e) Generalizing from only a few cases (illicit generalization)
(f) Distorting interpretations to fit prejudice and preconceived ideas.
Content Analysis:
Meaning, Nature and Scope:
Content analysis is a systematic way of analysis and description or explanation of the
content of communication media. This is a specialized application of coding
techniques. Books, journals, newspapers and the like may be analyzed to study the
changing attention to a particular issue over several years. Content analysis enables
one to know the attitudes of the mass communication system towards a country, a
system or an issue, whether national or international. Content analysis aims at
scanning in a systematic manner the contents of communications. It has made possible
the development of an elaborate technique for quantification of materials for research
work. Content analysis is "a research technique for the objective, systematic, and
quantitative description and analysis of the content of research. Content analysis is a
technique of research for the systematic, objective and quantitative description of the
content of research data procured through interviews, schedules, and questionnaires
and so on. Content analysis is an attempt to convert or change the symbolic behaviour
into scientific or logical data. It is an instrument of categorizing or classifying research
data as per the need of the study.
Research records can be subjected to different forms of content analysis.
1. Interaction process analysis of research data,
2. Value analysis of research data (different types of values in a society are the
main basis of classification),
3. Symbolic analysis of research data (which analyses the latent meaning behind
manifest content).
In a content analysis;
1. the categories of analysis are clearly and explicitly defined,
2. the classification should be objective and methodical
3. A quantitative method is used for measuring the importance of the content.
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Problems and Limitations:
 In content analysis, the procedure of analysis is regarded as more important
than the main content of communication. This robs/erases or dilutes the
meaning of the content analysis.
 The analysis over-emphasizes the need for quantification. It is not clear why
quantification is to be treated as more important than the content. It is also not
specified as to how to quantify the information. Quantification of information
is not always feasible.
(3) Sampling for content analysis may not be perfect and accurate. How does one
select, say, a newspaper sample? What should be the size of the sample? What should
be the ideal time period of study? All these are very relevant questions which cannot
be precisely and adequately answered.
(4) Different communicators explain or analyze a problem with different criteria or
references. Then, which one is to be considered as relevant for content analysis? What
should be the basis of the analysis and method of interpretation? This problem has not
been satisfactorily dealt with in content analysis. The method of analysis remains
vague.
(5) Sometimes it is very difficult to objectively define a category. Therefore,
categorization, which is the basis of content analysis, remains imperfect and
incomplete.
(6) The information contained in a communication is qualitative in nature. This cannot
necessarily be converted into quantitative data by simply noting the frequency of
occurrence of a symbol or word. The quantification may not be objective, and as such,
may not be reliable. Frequency of occurrence of a word or symbol cannot be the basis
of reliability, due to the same word or symbol carries various/multiple meanings in
different contexts. Again, if the definitions of a category are different, the category
cannot be said to be a reliable basis. The coders should be trained and experienced.
The efficiency of the persons who perform the job of coding is very much responsible
for the reliability of content analysis.
3.5

LET US SUM UP

There is surely a space in every research report for the researcher's own ideas and
speculations. Sometimes, the findings have to be justified by giving a subjective
interpretation. This is known as Post Factum interpretation. It is a flexible and less
rigorous way of interpreting an event or fact. In the course of his work, the researcher
should try to develop hunches and theories. Unsubstantiated assertions are neither
infrequent nor small in scientific studies. But they should be carefully worded and
should be used with some care. The important task of interpretation is to bring to the
surface the real import of the findings. A researcher must explain why the findings are
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so, in objective terms. He or She should try to (need to) bring out the principles
involved behind the observations. He or She may also make the reasonable predictions
or speculations. On the basis of interpretation of an exploratory study, a new
hypothesis can be framed for experimental research. During interpretation,
unconnected, isolated facts must/cannot be discarded, but may/can be explained
properly.
Interpretation leads to the establishment of some explanatory concepts arising out of
the relation between the underlying processes and principles, and the observed facts
from a working research model. A researcher's task is to identify, verify and disengage
such principles and processes. Interpretation may also give a theoretical conception
which may be the basis of further research and new ideas/knowledge. Hence,
continuity in research may be established and the quest for further knowing the
unknown can be sustained.
3.6

CHECK YOUR PROGRESS

a) STATA is required for----i) Tabulation ii) Calculation iii) Data Analysis iv) Report Writing
b) Content Analysis is required for-----i) testing hypothesis ii) simplify data iii) tabulation iv) none of the options
c) ------ is a means of recording classification in a compact or systematic form in such
a way as to facilitate comparisons and explain the involved relations.
i) Report writing ii) content analysis iii) tabulation iv) coding
d) Without proper analysis, ------ considered as meaningless stock of materials.
i) sampling ii) data iii) coding iv) report
Answer Keys
4 Iii b) i c) iii d) ii
3.7
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UNIT-4

REPORT WRITING

Structure
4.1
Introduction
4.2
Learning Objectives
4.3
Importance of Report writing
4.3.1 Social Research and Report Writing
4.3.2 Some precautions to be taken while writing a Report
4.3.3 Format of Research Report
4.3.4 Types of Report
4.3.5 Purpose of Research Report
4.3.6 Contents of Report
4.4
Let Us Sum Up
4.5
Check Your Progress: Answer Keys
4.6
References
4.1

INTRODUCTION

A report is a formal document that elaborates on a topic using facts, charts and graphs
to support its arguments and findings. Report writing consists of two words ‘report’
and ‘writing.’ The dictionary meaning of report is ‘given a spoken or written account
of something, covey information about a situation, an event or work done like a
project/dissertation/research. The meaning of the word writing is well known by all of
us, in simple words we can say writing is making use of language (English, hindi or
any other regional language) to put our ideas, for the targeted audience or use of
coherent words, sentences for presenting our work. So report writing is presenting the
work in the written or presentable form for the target audience.
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REPORT WRITING
4.2

PRESENTING WORK
FOR THE TARGET AUDIENEC
PROPER FORMAT AND LANGAUGE

LEARNING OBJECTIVES

After going through this unit, you should be able to:
 know what is Report Writing;
 understand the importance of Report Writing in Research;
 follow different steps of preparing a Research Report;
 write a report for any field work or Project work Report
 convert a Report as a Policy Document or suitable for Publication in a good
Journal
4.3

IMPORTANCE OF REPORT WRITING

It is a decision making tool. Writing a report is a significant task for professional life.
It is very crucial to research independently instead of relying on data and trends
available on the internet, besides structuring the report properly. For example: a
considerable amount of data and information on specific topics, scenarios and
situations is required by the organization. The decision -makers often use the report
and research papers as information source to make important decisions and reach the
solutions.
It is a collection of evaluated information. Different types of activities by different
departments define an organization. These departments include development, sales,
distribution, marketing, HR and more. Each department follows defined processes and
protocols that require many small and large activities on a daily basis. It is impossible
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for the management to keep an eye on the different activities in each department. The
reports help in maintaining periodic reports. A well-presented report helps in
professional improvements also. Reports come in handy during the situations when
there is a need to quickly access the authentic source of information to make quick
decisions.
4.3.1 Social Research and Report Writing
The researcher of the past had little need to reflect on process of Report. The research
methodology developed intuitively within the research works — a research method at
the core of practice. There was no need to justify or classify it within a broader
research framework. Modern social science researchers are facing a different situation.
At a time when competition for limited research funds is becoming more intense, and
in which interdisciplinary work is highly valued and untrained researchers are
involved in the assessment of grant applications, research-applicants who engage in
doctoral research need to be able to explain their methodology more clearly. Research
scholars need to be more open and articulate about their methods. These methods may
be different in different contexts.
Here it is to be noted that the research report writing has some fixed rules and format
to be followed as it belongs to the learned, the research community of the country as
well as the globe. As much important the other steps of research plays, the same is the
case with research report writing. It is very important part to effectively present our
work to the target audience say research committee. It can also be for the whole
research community through the medium of publication and dissemination. If report
writing is in the faculty of humanities and science, APA 7 th edition is the guide which
gives detail discussion related to the formatting of the chapters, grammar, size of
tables charts, headings of different sections and especially through light on the
referencing of the sources to be cited at the end of the report.
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4.3.2 Some precautions to be taken while writing a Report

Avoid
personal
pronouns

Be concise
in writing
your report

(I, we , you,
my)

Precautions
to be Taken

Prooof
reading,
(twice to
thrice)

Take enough
time to draft
your report

Use simple
words which
your
audience can
understand

4.3.3 Format of Research Report
The format of the report contains three main parts
(i)
The Preliminary section/part
(ii)
The main text of the report
(iii)
The bibliography or the reference list
The above three main parts have several sub sections depending upon the types of
study carried out or the methodology used or the stream/ faculty in which the research
has been conducted. But typically all of them follow a basic pattern with some slight
change in some depending upon the need of that research work.
4.3.4 Types of Reports:
Assessment Reports: present and evaluate the positive and/or negative features of a
person, place or plan etc. they also include your opinion and/or recommendation.
Informative Reports: present information concerning a meeting that has taken place,
progress made on a project, etc.
Survey Reports: present and analyze information gathered from door to door
surveys/questionnaires, including conclusions drawn from this information and
suggestions or recommendations.
Proposal Reports: present plans, decisions or suggestions concerning possible future
courses of action for approval by one’s superior at work, members of a committee, etc.
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4.3. 5 Purpose of Research Report:
Presentation of research findings in the form of a report (thesis or monograph) is a
necessary part of the research process. The main purpose of report is to convey to the
interested persons, the empiricists or the theoreticians the whole result of the study in
sufficient details, so that new findings or new methods of analysis can be incorporated
into the general store of knowledge available in the area. A report is the detailed
description of what has been done and how it has been done with respect to a
particular area or topic or research. A report may be meant for the general readers, or
the evaluators or for the sponsors of the research. A report may also be addressed to
the experts in the field for a critical examination of the achievements made, if any, for
the purpose of keeping alive the spirit of enquiry. The purpose of a report is the
dissipation of knowledge, broadcasting of generalization and helping further research.
A research report may be helpful to throw some new light which can make the
building up of a new hypothesis and thus can make possible new theorizing.
While writing the research report it is very essential to keep in mind the level of
knowledge of the readers. A report written for expert evaluators or scientists or a
specialized institution must be more rigorous, more detailed than what is written for
the general readers. There may be various types of research reports, e.g., thesis,
monograph, journal article and so on. Because of the spatial limitations and selectivity,
a journal article cannot discuss every aspect of the research in detail, as can be done in
a thesis. We are here mainly concerned with the method of writing of thesis or
monograph. However, shorter papers or articles may, in some cases, follow the same
technique with somewhat different emphasis on style. The editorial style of writing
journal papers varies from journal to journal. Hence, before finally preparing a paper,
the scholar can ask for a style sheet of the concerned journal. The style of the thesis
writing, particularly the editorial aspect, may not be the same everywhere, but by and
large, a pattern emerges, as we shall see.
4.3.6 Contents of the Report
A report contains the following aspects of research:
(1) The title of the topic should be clear and suggestive. It is necessary to have a clear
statement of the problem on which research is to be done.
(2) It is necessary to indicate why the problem under study was considered worth
investigating. In other words, the purpose, rationale and scope of the study should be
clearly indicated. All these can be discussed in the introductory chapter which may
also include the methodology and research procedures followed in the study.
Methodology should clearly specify the method of data collection, the analytical
design, and the mathematical/statistical techniques that have been employed for
finding out the results. It is concerned with the t4how-to-do" question, as the statement
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of the problem is concerned with the "what-to-do" aspect. These two should be
consistent. The introduction should also give a plan of study by preparing a chapter
scheme. The introductory chapter may also mention the background information by
relating the present study with the earlier ones. The necessary historical background or
review of literature may be presented in the introductory chapter.
The limitations of the study may be presented either in the "introduction" or at the end
of the thesis under a sub-heading. Limitations of the Study".
In the First Chapter, the concepts which have been used in the study should be clearly
defined, and the new conceptualization and its operational definition should be clearly
stated. Some experts are in favor of giving the hypothesis in this chapter along with
the method of testing the hypothesis. However, the formulation of the hypothesis and
its testing may be discussed in a separate chapter. The subsequent chapters should be
based on the plan of the study already prepared. There is no hard and fast rule about
chapter scheme. In general, every chapter should deal with a particular idea, which
forms a related segment of the entire construct of the thesis. The chapters should be
well-balanced, mutually related and arranged in a logical sequence to naturally lead to
the derived conclusions.
In the chapter on Conclusions, the main findings of the study can be presented
systematically, and the limitations of the study may be discussed here, if not already
mentioned. It is important to make known the negative results just as the positive ones.
If the result is against the hypo thesis, it should be clearly stated. The inconclusive
results may be useful for further research and, hence, have to be stated. The
implications of the study for society, the administrators and the authorities should be
thoroughly discussed. It is very essential to unfold carefully theoretical, practical and
the policy implications of a social research. The researcher must bring into focus the
relevant questions that are still unanswered and the new questions raised by the study.
A good study must raise some new issues and new questions and provide some
suggestions for the kind of research that would help to answer them. It is customary to
conclude with a brief resume or summary, restating the whole performance all over
again briefly and incisively. This may be taken as the abstract of the entire work. It
may be necessary to include the appendices like sample questionnaires, transcription
sheets, sample interviews and so on. Selected bibliographical references may be very
useful to gauge the content, the seriousness of the study, and the awareness of the
researcher. In the case of a paper, a short list of references used can serve the purpose.
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4.4

LET US SUM UP

As mentioned earlier, there is no unique and universally acceptable method of writing
a research report. Much will depend on the topic of research, the degree of
sophistication introduced, the type and extent of the materials and the techniques
introduced, and above all, the acumen, skill and imagination of the researcher. In the
matter of writing, no two researchers are alike so far as style and presentation schemes
are concerned. A research report is essentially a scientific document, and hence must
be clear, accurate, and precise. Confusion, ambiguity, pretentiousness, and pomposity
must be carefully guarded against by a researcher.
"These concepts can hold only for ranges of variation of circumstances not too large to
invalidate the assumption that for practical purposes, the particular constant relations
between the values of analytical elements which these type concepts in the concrete
case represent will not be so unreal as to exceed an acceptable margin of error."
Needless to say, such a style of writing a scientific document is utterly confusing and
unintelligible. Therefore, it should be carefully avoided. It is sometimes necessary to
translate technicalities into language that would be understood by the readers. This is
especially necessary when the report is meant for the general public. However, a report
meant for experts may very well contain technicalities. The very sensitive aspect of a
report is its language. An ideal language and style, however, cannot be formally
taught, but one has to acquire them by experience, intuition, care and practice.
Generally speaking, the emphasis should be on clarity, correct exposition, expression
and simplicity. There is no substitute for simplicity. The researcher should always try
to use not the almost appropriate word or expression but the exactly appropriate one.
The difference between the appropriate word and almost appropriate word is the
difference between lightning and lightning bug.
A very lengthy report may not be very scientific. If one has time at one's disposal, a
lengthy report should be made shorter. A research scholar must essentially know a
good bit of editing. He must have sufficient control over the language, its literature,
grammar and composition. A style that is pleasing from a literary or aesthetic point of
view is an additional quality of a researcher; but he has no obligation to be colourful or
elegant in his writing. The report should be free from subjective bias. The result
should be objectively presented in a balanced way. Repetition of facts and statements
has to be eliminated at any cost. The presentation of the facts must be logical. A
researcher must be able to detect the logical aspect and eliminate which are not logical.
In this regard, knowledge of deductive and inductive logic is an additional advantage
to a writer. Since logic is the basis of all sciences, a researcher must have knowledge
of logical principles. While writing the report, the relevant diagrams, graphs, tables
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and charts should be properly placed so that they become immediately a part of the
texts where they are placed. They should have appropriate titles and dimensions.
Tables and diagrams should be numbered, and where necessary, the sources of
tabulated data should be specifically mentioned. If relevant in the body of the tables,
approximate values of the standard errors and the levels of significance should be
mentioned. Ideally, standard error figures should be quoted for two or three confidence
levels, so that the reader can make his choice. However, if the report is meant for
laymen, these technicalities are better left unmentioned.
The report should be presented in an attractive form, i.e., typing should be accurate,
neat and clean and with sufficient margins on all sides of the typed paper. The paper
should be suitable for the purpose. The report must make use of sub-headings at
appropriate places of discussion. For referring to quotations and used works, and for
clarifying meanings, foot-notes are to be used in a report. They can be consecutively
numbered and explained at the bottom margin of the relevant page. By convention, the
books and journals cited in the footnotes and in the bibliography are underlined. In the
event of the publication of the report, the underlined portions are printed in italics. For
saving space and time, different abbreviations are used in foot-notes, e.g., "Ibid", "Op.
cit" "loc. cit.", and so on. When same reference as the immediately earlier one is to be
used, "ibid" can be written; when a reference which has been mention ed somewhere
earlier in the report is to be mentioned again, one can write instead "op. cit"; "loc. cit"
is used when material is drawn from the same passage or page of the same book. The
general style of foot-noting is as follows.
While writing footnotes, the names of the articles/research papers are kept, by
convention, within inverted commas (" the name of the writer is followed by the name
of his/her work; then come the name of the publisher, place and year of publication
and the relevant page number. In the case of articles, the name of the publishing
journal and year and month of publication are to be mentioned. When there are many
writers, one can use "et al/1 (others) after one author. In case a particular idea or
statement is given at many places in a work, the researcher can simply use the
expression "etpassim” to suggest this fact. It is advisable to prepare a first draft of the
report for critical considerations and possible amendments. Drafting is an art. The first
draft has to be critically scanned by the researcher himself and, if possible, by other
experts in the field. The experts can give their suggestions and constructive comments
in the light of which the report can be finally amended,, retyped and presented. The
process of self-criticism has to be thorough and critical, and through this, it is always
possible to find some better expressions, more appropriate words and clearer method
of exposition. Thus, basically there are three problems in writing: (i) how to begin, (ii)
how to carry on and (iii) how to come to a close. A good writer, like a good artist,
must know where to end. One minor point - one should carefully learn to use proper
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adjectives. The more the adjectives, the higher is the emotional state, which is said to
be the enemy of a scientific mind. A passage may appear to be very beautiful to the
writer, but to others its meaning may not be very clear. In such a case, it is better to
rewrite the whole thing.
4.5

CHECK YOUR PROGRESS

a) Presentation of research findings in the form of a report (thesis or monograph) is a
necessary part of the -------i) research process ii) report iii) research analysis iv) research output
b) Proof reading is not required for a research report. (true/false)
c) The purpose of a report is the dissipation of knowledge, broadcasting of
generalization and helping further research. (true/false)
d) The report should be free from ----- i) subjectivity ii) objectivity iii) statistics iv)
tables
e) A research report is essentially a scientific document, and hence must be--- i) clear
ii) accurate iii) precise iv) all these options
Answer Keys
a) i b) false c) true d) i e) iv

4.6
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