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SYNOPSIS
Over the past decade, communication methods have changed drastically, with Twitter, Facebook,
Instagram, LinkedIn and many such platforms on the go, it comes as no surprise that there is a
close connection between social media and students. It has become the easiest and the fastest way
of connecting. However, the question remains of, How can social media influence educational
institutes for engaging students and their parents to increase the employability of the students?
Leading universities like University of Southern California, Ryerson University in Toronto and
The Ohio State University have successfully integrated social media for the betterment of their
students and teachers. These three universities have their success stories about how social media
has helped their professors and learners.
Even though the education department of Kerala state is keen in imparting training for the use of
information technology in schools and other higher education departments. The investments in
ICT in colleges and schools result only in the increase of hardware facilities. The real application
of information technology in teaching learning process and student’s collaboration are in the
infancy stages in the state.
Idukki is considered as one of the most backward districts of kerala, with a central government
status of “No-industry district”. A major chunk of the population consists of migration labours in
the tea plantations. There are 134 High Schools, 332 Primary Schools, eight Colleges, four
Polytechnic and one I.T.I. in the district. This study was conducted in Idukki district to analyze
the impact of social networking among the college students in imporving their employability.
From three different colleges, 173 respondents were selected on random basis.
It is observed that the students community are using social media sites for entertainment,
friendship, communication etc., The students in Idukki stays far behind in utilizing the benefits of
social media networking in increasing their employability through collaboration, community
building and knowledge sharing. This study will focus on finding out the use of the social
networking sites in the higher education sector to improve the employability.
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INTRODUCTION

Integration of Information and Communication Technology (ICT) in Education can contribute to
universal access to education, equity in education, teachers’ professional development and more
efficient education management, governance and administration. Worldwide research has shown
that ICT can lead to improved student learning and better teaching methods.
Presence of Social media is also growing vigorously. But still social media is considered to be the
deteriorating agent in academics by some people. Instead of fighting a losing battle, as social media
is here to stay, the problem of web usage can be turned into an opportunity for the students to
improve their employability.
Platforms like Facebook, LinkedIn and Twitter are used by almost everyone. Social media is about
collaborating, networking, sharing and generating knowledge and content, and all of these features
are of great value in the context of higher education.
Social media plays an important role in every student’s life. It is easier and convenient to access
information, provide information and communicate via social media. Teachers and students can
be connected to each other and can make good use of these platforms for the working of their
education.
Professors are expanding their Twitter usage to host live lectures, offer off-hours support for
students, or even host student debates. Social media helps professors to be connected to their
students off campus as well as with their ex-students. Professors use social media as a way of
teaching by creating groups and accounts for students where the information can be accessed.
Professors can share ideas with each other and point students to LinkedIn and Facebook. Professors
create hash tags that allow students to tag their academic posts, and view submissions to see what
the collective has creatively produced.
With more and more employers and recruiters turning to LinkedIn to research candidates for
their job openings, building and maintaining a professional, credible and persuasive Social
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media profile is also becoming highly essential for students to fast-forward their job search.
LinkedIn is rapidly becoming a vital tool for job seekers, in all stages of their careers.
The process of finding useful patterns and information from large collection of data is often known
as Knowledge discovery in databases or KDD. Data Mining is a particular step in this process,
involving the application of specific algorithms for extracting patterns (models) from data. The
actual Data Mining task is the automatic or semi-automatic analysis of large quantities of data to
extract previously unknown interesting patterns. This involves groups of similar data records
(cluster analysis), unusual records (anomaly detection) and dependencies (association rule
mining). These patterns can then be seen as a kind of summary of the input data, and these
techniques find applications in a wide variety of areas

In Kerala, the Ministry for Education is keen to incorporate Information and Communication
Technology in Education, they have programmes like IT@School mission and the new Technical
University insist the teachers and colleges to use ICT in the teaching learning process. But
systematic and coordinated efforts to utilize the new era of opportunities through social media to
improve the employability of students lack in the field of higher education in the state. This project
is an effort to identify the present situation among the college students of Idukki district in using
social media in their job placement activities. Various data mining tools will be used to identify
the social media usage patterns of students and also the usage patterns which lead to better
employability.

Aim of the research

The aim of this project is to initiate a comprehensive analysis of how online social networking can
be fully utilized for information and knowledge sharing in higher education and how this can
intern improve the employability among students.
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Objectives of the Study
The following research objectives will be followed in this study;

To conduct a research from existing literature, concerning information, and knowledge
sharing, community participation, and online social networks. The better understanding of
the research problem and its related issues will be derived from the thorough investigation
of the data relevant to education policy of govt. of Kerala, and online social networks. A
number of experts will be consulted to draw a better understanding of the concepts.



Examine the relation between number of friends, time of usage, type of social networking
sites and the use of social networking for educational purpose using data mining techniques.



To examine the opportunities of using social networking sites, as a source of academic,
practical knowledge and as a complementary tool for learning. Here, we will look at how
students associate education and online social networks.



To examine how the effective utilization of social media can improve the employability
among students.



To give recommendation based on the findings to provide opportunity for better
utilization of online social networks in education and provide the light for further
research of the concept.



The intention of the project will be to assist the local community with the
understanding of the effective and efficient use of the online social networks through training
sessions.

Research Questions/Hypothesis
1. The following are research questions for this study;
2. Is there any significant relationship between online social networks, and
3. employability among college students in Idukki?
4. Are more males using social networking as compared to females in Colleges?
5. Does social networking sites usage increase with age
6. Is there any relation between the effective use of social networking sites and number of
friends
7. Is there any relation between the number of hours a student spend with social networking
sites and the use of social networking for educational purpose
9

8. Are the online social networks effective in education dissemination in Colleges?
9. Can the online social networks can be taken as a reliable source of information
10. How the use of social media can be improved to realize the educational development in
the community
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CHAPTER 1

Introduction to Social Media

1. What are Social Media?
The term “social media” refers to the wide range of Internet-based and mobile services that allow
users to participate in online exchanges, contribute user-created content, or join online
communities. The kinds of Internet services commonly associated with social media (sometimes
referred to as “Web 2.0”) include the following:


Blogs. Short for “web log,” a blog is an online journal in which pages are usually displayed in
reverse chronological order. Blogs can be hosted for free on websites such as WordPress,
Tumblr and Blogger.



Wikis. A wiki is “a collective website where any participant is allowed to modify any page or
create a new page using her Web browser.” One well-known example is Wikipedia, a free
online encyclopedia that makes use of wiki technology



Social bookmarking. Social bookmarking sites allow users to organize and share links to
websites. Examples include reddit, StumbleUpon and Digg.



Social network sites. These have been defined as “web-based services that allow individuals
to construct a public or semi-public profile within a bounded system, articulate a list of other
users with whom they share a connection, and view and traverse their list of connections and
those made by others within the system.” Among the most popular in the present situation are
Facebook and LinkedIn.



Status-update services. Also known as microblogging services, status-update services such as
Twitter allow people to share short updates about people or events and to see updates created
by others.
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Virtual world content. These sites offer game-like virtual environments in which users
interact. One example is the imaginary world constructed in Second Life, in which users create
avatars (a virtual representation of the user) that interact with others.



Media-sharing sites. These sites allow users to post videos or photographs. Popular examples
include YouTube, Pinterest and Instagram.

These categories overlap to some degree. Twitter, for example, is a social network site as well as
a status-update service. Likewise, users of the social network site Facebook can share photographs,
and users of the media-sharing site Pinterest can follow other people.
2. The Evolution of Social Media
In the late 1990s, as broadband Internet became more popular, websites that allowed users to create
and upload content began to appear. The first social network site (SixDegrees.com) appeared in
1997. From 2002 onward, a large number of social network sites were launched. Some – such as
Friendster – enjoyed a surge of popularity, only to fade. Others developed niche communities:
MySpace, for example, appealed to teenaged music aficionados.
By the late 2000s, social media had gained widespread acceptance and some services gained huge
numbers of users. For example, in November 2012, Facebook announced it had 1 billion users
worldwide.In July 2012, Twitter had an estimated 517 million users. A number of factors have
contributed to this rapid growth in social media participation. These include technological factors
such as increased broadband availability, the improvement of software tools, and the development
of more powerful computers and mobile devices; social factors such as the rapid uptake of social
media by younger age groups; and economic factors such as the increasing affordability of
computers and software, and growing commercial interest in social media sites.
3. Attributes of Social Media
With attributes that can affect the way people interact online, social media open up new ways for
collaboration and discussion. One of these is persistence, meaning that a great deal of content
posted on social media sites may remain there permanently by default. Other characteristics are
replicability (content can be copied and shared) and searchability (content can be found easil y
12

using online search tools). The characteristic of accessibility is also important: social media can
be used anywhere, at any time, where an Internet connection is available.
These attributes shape the dynamics of social interaction online. For example, the “invisibility” of
the reader raises questions about the context, appropriateness and even comprehensibility of a
communication. Moreover, just as it is difficult to know who might be reading content posted on
a social media site, the identity and motives of those who post content are not always clear. For
example, there have been instances of companies using social media to market products through
fake blogs or sponsored postings on social media sites.
4. The Impact of Social Media
How is modern society affected by social media? Because the widespread adoption of these modes
of communication began only in the early 2000s, their social and economic implications are not
yet fully understood. Some believe the Internet is making people more isolated, while others hope
it will increase democratic participation. Researchers from the statistical field suggest “that we
should expect neither a dysfunctional society of loners nor a blissful society of happy networkers.
Rather, we are facing a society that is differently cohesive from the one we have known. There do
not appear to be any significant differences in the number of social ties or in the amount of social
interaction between Internet users and non-users. Instead, the Internet is providing ways of
fostering participation with community members and enhancing relationships, including through
social media.Social media have also had an economic impact with respect to the ways in which
content is created and consumed, and hence on the information and communications technologies
sector. In addition, many businesses are incorporating social media into their marketing strategies.
For governments and parliamentarians, social media offer new ways to engage with citizens. To
give an example, the Public Health Agency of Canada uses a variety of social media tools to share
information about public health issues. In India, an increasing number of parliamentarians are
using social media sites.
5. Social media and education sector
In the west, one of the main reasons behind professors adapting to social media in classrooms is
that they can do marketing via social media. Not only they are able to make the work easy but also
13

Commented [b1]: jnnlloo9

are branding themselves professionally, creating a name for them in the community. Facebook
pages, twitter accounts, various blog sites and YouTube channels are the examples where we can
see professors utilizing the novel opportunities and power of Information technologies to
collaborate with students. These platforms are highly accessed and hence can help professors in
getting the high reputation and it also opens lot of avenues for students to learn.

Connectivity: Social media networks are designed for the purpose of communal connections.
These platforms are used by students to connect among themselves, institutes constantly
communicate through websites, social media presence sharing relevant information. Having an
online presence helps strengthen connectivity without any limitations on proximity.

Community building: A great way to reach out to potential students and professionals. It gives a
chance to network with different industry experts and faculty of different institutions, social media
can provide a better industry exposure.
Stimulate Knowledge and discussion: There is constant Sharing of information, content on
Social media, giving and receiving information at rapid speeds. These include views and opinions,
knowledge and many more. Social media provides platform to assess, analyze, retain and share
information on a widespread.
Parental involvement: When it comes to engaging parents and encouraging them for their
involvement, social media networks prove to be valuable tool for education institutes. Having an
online presence through social media, Parents can easily access and view institute’s curriculum,
understand class and teachers better. This helps them get clarity about the educational institute.

Visibility Advantage: According to IMAI (Internet and Mobile association of India) , 65% of the
population go online to search educational content. Thus institutes with online presence have an
advantage of being more visible. Also, having an online presence often contribute towards a
positive approach towards the institute.
It is evident that social media is important for educational institutes, having a widespread presence
online helps institute reach out potentially. Students are actively sharing, commenting, liking,
14

following all across social media while institutes are going a step ahead to make their presence
felt.

6 Conclusion
For a growing number of youngsters, social media provide a way of keeping in touch with friends,
relatives and communities. Social media also allow companies, organizations, governments and
parliamentarians to reach large numbers of people. At the same time, social media are changing
the ways in which people interact with others, although the full impact of these changes is not yet
clear. The implications of sharing personal information are also not fully understood. But one thing
is very clear, social media can play a vital role in education and it can be a great tool to increase
the employability of students through better collaboration. Companies are now closely monitoring
the social media profiles of their prospective employees to assess them well in advance.
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CHAPTER 2
Use of Social Media
1. Introduction
Social media usage continues to grow around the world, with global penetration rates now in
excess of 30%. Facebook continues to dominate the global landscape, accounting for almost 1.5
billion users. The world’s favourite social platform shows little sign of losing its grip either, with
180 million new users joining the community over the past 12 months, up 13.7% year-on-year. To
put that in perspective, Facebook is still adding around half a million new users every day, or
almost 6 new users every second, In India, Internet users are up by 44% since the last report in
July 2014, social media still is being used by just 10% of the country’s population.The number of
active users is increasing at a rate of roughly one every second, but even at that rate, it will take
another 16 years before half the country’s population is using social media. We expect this will
change quite considerably in the coming months though, largely due to a shift in behaviour related
to mobile usage. Listed below are the four major facts on social media growth in India:
10% of total population are active on social media
Social media is growing but the rate at which it is growing isn’t big news. However mobile can
make the difference at a time when it’s not only dominating Internet traffic in the country but also
driving commerce in the country. 41% of total eCommerce sales was driven by mobile in 2014,
according to the influential annual assessment of the Internet economy by Mary Meeker.
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Figure 2.1 social media users
2. Facebook and Whatsapp continue to dominate
Facebook, India’s most popular social network has last reported to have more than 125 million
monthly active users, out of which 114 million are mobile. While Facebook and WhatsApp keep
dominating the space but the growth of Google+ is interesting, at a time when it is dismantling
itself.
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Figure 2.2 popularity of social media
3. Facebook most popular between the age group of 20-29
Men dominate the Facebook horizon. While Facebook remains the most popular social network in
the 20-29 age bracket, teens are really not that keen on the network.
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Figure 2.3 popularity of Facebook
Sparse participation of women in the social media space should be a concern for corporates and
the governments. In fact we have seen initiatives from companies like Google and the present
government that are encouraging more women to join the Internet. Initiatives likeGoogle’s
TogetherOnline that is aimed to grow digital literacy among women in the country are trying to
make a difference. It also found support in corporate partners: Snapdeal, Axis Bank, HUL and
GSK.
4. Smartphones dominate the Facebook usage
Globally mobile is driving Facebook’s growth and revenues. Facebook revealed that mobile ad
revenue was 76 percent of total ad revenue, which was up from 62 percent a year ago. In addition
to this mobile is driving the user growth of the network – active users were 1.31 billion, up 23
19

percent. Daily mobile users were 844 million, a 29 percent increase, and mobile-only monthly
users were 655 million. Total monthly active users were just under 1.5 billion, which was up 13
percent year over year.
In India, mobile has been charging the growth of Facebook. More than 89 million of users access
Facebook via smartphone followed by feature phone which stands at 17 million.

Figure 2.4 penatration of smart phones
India today is the biggest market for Facebook after US but the social network still has a revenue
problem. Facebook earns 15 cents per user in India every quarter, compared to the $7 to $8 it
makes on each U.S. user.
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Social networking sites are well aware of the challenges of an emerging market where only 10%
are on social media. Over time it has introduced innovative ideas to win confidence of marketers
in the region but the social networking giants will have to invest in patience for a few more years
before it starts seeing revenues from its social network and messaging apps.
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CHAPTER 3
Data Mining Techniques
1. Data Mining
The emerging applications of information technology have demonstrated its proven potentials in
many functional areas such as business, scientific research, social and environmental issues. Rapid
computerization of the daily transactions in these areas has resulted in the accumulation of huge
amount of raw data with major organizations. This data is one of the major assets to the owner. It
contains a wealth of knowledge about the users which can assist in the development of marketing
strategies, political campaigns, Government policies and product quality control. The repository
of this historic data after sufficient pre-processing is often called a Data Warehouse and the process
of finding useful patterns and information from a data warehouse is often known as Knowledge
discovery in databases or KDD. Data Mining is a particular step in this process, involving the
application of specific algorithms for extracting patterns (models) from data.

The actual Data Mining task is the automatic or semi-automatic analysis of large quantities of data
to extract previously unknown interesting patterns. This involves groups of similar data records
(cluster analysis), unusual records (anomaly detection) and dependencies (association rule
mining). These patterns can then be seen as a kind of summary of the input data, and these
techniques find applications in a wide variety of areas like;


Financial data analysis



Retail industry



Telecommunication industry



Biological data analysis



Web usage and Content analysis



Multimedia and Mass communication



Spatial analysis



Social survey
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2. Stages Of Knowledge Discovery
Data Mining process involves data collection, data preparation, result interpretation and reporting.
It uses machine learning, statistical and visualization techniques to discovery and to present
knowledge in a form which is easily comprehensible to humans. The recent development in Data
Mining area is supported by three technologies that are now sufficiently mature:


Massive data collection



Powerful multiprocessor computers



Data Mining algorithms

Data Mining process involves clearly defined phases which take inputs from a preceding phase
and outputs become the inputs for the next step. These phases are listed below and it is illustrated
in figure 3.1.
I. Data Integration: First of all the data are collected and integrated from all the different sources.
II. Data Selection: All the data collected in the first step may not be required for mining. So in
this step we select only those data which we think useful for Data Mining.
III. Data Cleaning: The data collected may not be clean and may contain errors, missing values,
noisy or inconsistent data. So we need to apply different techniques to get rid of such anomalies.
IV. Data Transformation: The data even after cleaning are not ready for mining as we need to
transform them into forms appropriate for mining. The techniques used to accomplish this are
smoothing, aggregation, normalization etc.
V. Data Mining: After pre processing, the Data Mining techniques like clustering, association,
classification etc., are used for Data Mining.
VI. Pattern Evaluation and Knowledge Presentation: This step involves visualization,
transformation, removing redundant patterns etc from the patterns we generated.
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VII. Decisions / Use of Discovered Knowledge: This step helps user to make use of the
knowledge acquired to take better decisions
3. Data Mining Techniques
There are several major Data Mining techniques that have been developed and used in Data Mining
projects. These techniques include association, classification, clustering, prediction and sequential
patterns. These Data Mining techniques are listed in the following section.
a. Association
In association, a pattern is discovered based on a relationship of a particular item on other items in
the same transaction. For example, the association technique is used in market basket analysis to
identify what products the customers frequently purchased together. Based on this, business
organizations can adopt marketing strategies to sell more products to make more profit .

Figure 3.1. Steps in Data Mining
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b. Classification
Basically classification is used to classify each item in a set of data into one of predefined set of
classes or groups. Classification method makes use of mathematical techniques such as decision
trees, linear programming, neural network and statistics. In classification, we develop software
that can learn how to classify the data items into groups.
c. Clustering
Clustering is a Data Mining technique that makes meaningful clusters of objects that have similar
characteristic using automatic technique. This is an interesting approach for finding similarities in
data and putting similar data into groups. Clustering partitions a data set into several groups such
that the similarity within a group is maximum and among groups it is minimum. The idea of data
grouping, or clustering, is simple in nature and is close to the human way of thinking.

d. Prediction
Prediction is one of the Data Mining techniques that discover relationships between independent
variables and dependent variables. For instance, prediction analysis technique can be used in
business to predict profit for the future, if we consider sales as an independent variable and profit
as a dependent variable. Then based on the historical sales and profit data, we can draw a fitted
regression curve that is used for profit prediction.
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CHAPTER 4
Clustering Techniques
1. Clustering in Data Mining
During a cholera outbreak in London in 1854, John Snow used a special map to plot the cases of
the disease that were reported . A key observation, after the creation of the map, was the close
association between the density of disease cases and a single well located at a central street. After
this, the well pump was closed putting an end to the epidemic. Associations between phenomena
are usually harder to detect, but the above is a very simple instance, and for many researchers, this
is the first known application of cluster analysis. Since then, cluster analysis has been widely used
in several disciplines, such as statistics, software engineering, biology, psychology and other social
sciences, in order to identify natural groups in large amounts of data.

In Data Mining, Clustering is considered as an interesting approach for finding similarities in data
and putting similar data into groups. Clustering partitions a data set into several groups such that
the similarity within a group is larger than that among groups. The idea of data grouping, or
clustering, is simple in its nature and is close to the human way of thinking.
Whenever we are presented with a large amount of data, we usually tend to summarize this huge
number of data into a small number of groups or categories in order to further facilitate its analysis.
Moreover, most of the data collected in many problems seem to have some inherent properties that
lend themselves to natural groupings.

2. Clustering Principles

Clusters are natural groupings of data items based on similarity metrics or probability density
models. Clustering algorithms maps a new data item into one of several known clusters. A cluster
has a center of gravity which is basically the weighted average of all the attributes of the data
26

points in the cluster. Membership of a data item in a cluster can be determined by measuring the
distance from each cluster center to the data point. The data item is added to a cluster for which
this distance is minimum (Table 4.1).

Traditional clustering techniques attempt to segment data by grouping related attribute values in
uniquely defined clusters. Each data point in the sample space is assigned to only one cluster. In
partitioning the data only cluster centers are moved and none of the data points are moved. Thus
clustering is an iterative process of finding better and better cluster centers and data points
associated with them in each step. For finding the distance of data points with cluster centers,
different distance functions are available, and some of the popular methods for calculating the
distances are given in table 4.1.

3. Categorization Of Clustering Techniques

Many diverse techniques have been devised in order to discover cohesive groups in large datasets.
In the following sections, the classic techniques for clustering are discussed. In general there are
six major categories of clustering methods for finding similarity between the data members.

Table 4.1.Different Methods for Calculating Distance Between Objects
Sl No

Name of the method

Equation to find the distance

1

Minkowski Distance,

𝑑(𝑥, 𝑦) = (∑𝑛𝑖=1 |𝑥𝑖 − 𝑦𝑖 |𝑞 )𝑞

2

Eucledian distance

𝑑(𝑥, 𝑦) = √∑𝑛𝑖=1(𝑥𝑖 − 𝑦𝑖 )2

3

Manhattan Distance

𝑑(𝑥, 𝑦) = ∑𝑛𝑖=1 |𝑥𝑖 − 𝑦𝑖 |

1

27

I. Partitioning: Given a database of objects, a partitioning clustering algorithm constructs
partitions of the data, where each cluster optimizes clustering criteria, such as the minimization of
the sum of squared distance from the mean within each cluster.

II. Hierarchical: Hierarchical algorithms create a hierarchical decomposition of the objects. They
are either agglomerative (bottom-up) or divisive (top-down):

(a) Agglomerative algorithms start with each object being a separate cluster itself, and successively
merge groups according to a distance measure.

(b) Divisive algorithms start with one group of all objects and successively split groups into smaller
ones, until each object falls in one cluster, or as desired.

III. Density-Based Clustering: These algorithms group objects according to specific density
objective functions. Density is usually defined as the number of objects in a particular
neighborhood of a data object.

IV. Grid-Based Clustering: The main focus of these algorithms is spatial data, i.e., data that
model the geometric structure of objects in space, their relationships, properties and operations.
The objective of these algorithms is to quantize the data set into a number of cells and then work
with objects belonging to these cells.

V. Model-Based Clustering: These algorithms find good approximations of model parameters
that best fit the data. They can be either partitioning or hierarchical, depending on the structure or
model they hypothesize about the data set and the way they refine this model to identify partitions.
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VI. Categorical Data Clustering: These algorithms are specifically developed for data where
Euclidean, or other numerical-oriented, distance measures cannot be applied. We can consider
these approaches close to both partitioning and hierarchical methods.

4. K-Means Clustering Method

K-means algorithm and its different variations are the most well-known and commonly used
partitioning methods. The value ‘k’ stands for the number of cluster seeds initially provided for
the algorithm. This algorithm takes the input parameter ‘k’ and partitions a set of m objects into k
clusters. The technique work by computing the distance between a data point and the cluster center
to add an item into one of the clusters so that intra-cluster similarity is high but inter-cluster
similarity is low (Table 4.2). A common method to find the distance is known as the Euclidian
distance (Eq. 4.1).

dij 


n

X li  Cl j

2

(4.1)

Where,
di

: is the distance of the ith data point

n

: is the number of attributes in a cluster

Xl i

: is lth attribute value of the ith data point

Cjl

: is the lth attribute value of the jth cluster center

29

Table 4.2.Pseudo Code of K-Means Clustering Algorithm
initialize k=number of clusters
initialize Cj (cluster centers)
Set Cycle variable t=1
Repeat
For i=1 to n Distribute sample points(xi)into k clusters
For j=1 to k : Calculate Sj(t) for xi applying (Eq. 3.2)
For j=1 to k : Compute new cluster centers by calculating weighted average
t=t+1
Until Cj estimate stabilize

With the definition of the distance of a data point from the cluster centers, the k-means algorithm
is fairly simple. The cluster centers are randomly initialized and data point’s xi are assigned into
clusters based on their distance to cluster centers using Eq. 3.2.

S (jt ) ( xi )  {|| d xji ||  || d xpi ||, j  p}
Where,

Sj(t)(xi) : is the membership of x i in jth cluster
t

: is the current iteration cycle value

xi

: is the ith data point

𝑑 𝑗 𝑥𝑖

: is distance of the ith point from jth Cluster

𝑑𝑝 𝑥𝑖

: is distance of the ith point from pth Cluster
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( 4.2)

When all the data points have been assigned to clusters, new cluster centers are calculated. The
cluster center calculation causes the previous centroid location to move towards the center of the
new cluster. This is continued until there is no change in cluster centers.
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CHAPTER 5
Fuzzy Sets
1 Fuzzy Logic
The concept of Fuzzy Logic was conceived at the early beginning of the 70s by Lotfi A Zadeh, a
professor at the University of California at Berkley. He presented it as a way of processing data by
allowing partial set membership rather than crisp set membership or non-membership. In this
approach to set theory, Zadeh reasoned that people do not require precise, numerical information
input, and yet they are capable of highly adaptive control. What Zadeh proposed is very much a
paradigm shift and this concept first gained acceptance in the Far East.
The successful application of this concept has ensured its adoption around the world. Fuzzy logic
provides a simple way to arrive at a definite conclusion based upon vague, ambiguous, imprecise,
noisy, or missing input information. Its integration to different systems mimics how a person
would make decisions in real life.
2 Fuzzy Sets
In fuzzy logic based systems, the collection of data are considered as fuzzy sets. Traditional crisp
sets include or do not include an individual element; there is no other case than true or false. But
in the case of fuzzy sets, it allows partial membership. An example is "middle aged" people. In
crisp set concept, people between 42 and 60 may be considered as members of the set middle aged.
A person becomes member of this set suddenly on his 42nd birthday and he loses this membership
on his 61st birthday instantly. In real life the process of a person becoming a member of the set
middle aged is a gradual development which spans may be from the age of thirty to seventy. With
fuzzy stets we can model this concept by assigning partial membership to the members in the set
(Figure 5.1).So fuzzy set theory can be somewhat described as a 'humanistic' mathematical
modeling of a problem.
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A fuzzy set has, potentially, an infinite range of truth values between one and zero. Propositions
in fuzzy logic have a degree of truth, and membership in fuzzy sets can be fully inclusive, fully
exclusive, or some degree in between.The fuzzy set is distinct from a crisp set that it allows the
elements to have a degree of membership. The core of a fuzzy set is its membership function: a
function which defines the relationship between a value in the sets domain and its degree of
membership in the fuzzy set. The relationship is functional because it returns a single degree of
membership for any value in the domain.

Figure 5.1.Crisp and Fuzzy representations of middle age values
The fuzzy membership function is defined as:
µ=f(s, x)

(5.1)

Where

µ : is the fuzzy membership value for the element
s

: the universe of discourse

x

: is the value from the underlying domain.

Whole concept of fuzzy membership can be illustrated with the following example. Let's consider
about the people and "youthness". In this case the set S (the universe of discourse) is the set of
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people. A fuzzy subset YOUNG is defined, which answers the question "to what degree is person
x young?" To each person in the universe of discourse, we have to assign a degree of membership
(µ) in the fuzzy subset YOUNG. The easiest way to do this is with a membership function based
on the person's age. The membership function for the fuzzy set YOUNG can be defined with the
following expression:

µyoung(x) = {1, if age(x)<=20, (30-age(x))/10, if 20<age(x)<=30, 0, if age(x)>30}

So with the above definition, we can say that the degree of truth of the statement "Parthiban is
YOUNG" is 0.50, if his age is twenty five. Although fuzzy logic avoids sharp decisions, there is
no reason to make the criteria so broad that the classification is illogical (Figure 5.2). In the above
case, a reasonable approach would be assigning 20 years or younger as having 100 per cent
membership in young people, 30 years or older as zero per cent membership, and ages between 20
and 30 would get partial membership. One could argue about 20 or 30 as the cut offs, but a good
or bad fuzzy decision depends on whether it suits a particular problem.

Figure 5.2.Membership values of the Fuzzy set YOUNG
Some of the fuzzy membership values generated with the above expression for the sample values
are given in the following table (Table 5.1).
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Table 5.1.Sample Fuzzy Membership Values
Person

Age

Degree of youth

John

10

1.00

Edwin

21

0.90

Prathibhan

25

0.50

Krish

28

0.20

Rajkumar

83

0.00

Fuzzy sets provide a means of defining a series of overlapping concepts for a model variable since
it represent degrees of membership. The values from the complete universe of discourse for a
variable can have memberships in more than one fuzzy set. The figure below demonstrates the
fuzzy memberships of the variable age in different fuzzy sets.

Figure 5.3.Fuzzy membership values of the Fuzzy variable Age
3 Fuzzy Linguistic Variables
The central idea in fuzzy systems is the use of linguistic terms to represent the revealed regularities
and exceptions. The linguistic representation of the variables in such systems makes it to be much
natural for human users to understand. An age group can be represented with four overlapping
linguistic terms as shown in figure 5.3. Rather than grouping the values to discrete intervals, the
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fuzzy approach groups the data set into certain linguistic terms namely very young, young, old and
very old. In this grouping, the groups have ill defined boundaries that smear into the neighboring
space often overlapping the limits of adjacent groups. The definition of linguistic terms is based
on fuzzy set theory and hence we call the control systems having these terms fuzzy control systems
. In fact, the use of fuzzy techniques has been considered one of the key components of modern
control systems because of the affinity with the human knowledge representation.
The most tangible applications of fuzzy logic control have appeared in commercial appliances. A
remarkable example is heating ventilation and air conditioning (HVAC) systems. These systems
use fuzzy logic thermostats to control the heating and cooling based on the linguistic terms like
cold, moderate, warm and hot. This saves energy by making the system more efficient. It also
keeps the temperature more steady than a traditional thermostat. Another significant area of
application of fuzzy control is in industrial automation. These control systems as well as other
implementations of fuzzy logic, can be used to control any number of industrial processes. Fuzzy
logic can be used in any decision making process such as signal and image processing or data
analysis .
4 Fuzzy Logic In Data Mining
Fuzzy logic is applied at various stages of Data Mining to impart human type reasoning in decision
making. The human behavior is always fuzzy in nature and it is very difficult to model human
behavior patterns with crisp Boolean Data Mining systems. We humans classify objects into
various groups based on similarity and in Data Mining we have clustering technique to classify
similar objects into clusters or segments. If we take an example, we tend to classify the people
around us into groups like friends, relatives, colleagues, superiors, stranger etc. A person we meet
can be a member of one or more of these groups. A person belonging to the relatives group can
also be a member of friends group. Again if we take the friends circle, we will have different
levels of friendship (degree of association with the group) with the people belonging to this group.
But when we go for similar modeling in conventional Data Mining systems using crisp clustering,
a person can be a member of only one group at a time. The membership in a group will be
represented by using Boolean 0 and 1 values. The degree of association of a person with the group
to which he belongs cannot be represented using the crisp clustering technique.
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In fuzzy clustering, the central idea of fuzzification is the non-unique partitioning of the data in a
collection of clusters with fuzzy membership values representing the extent of association of a data
point with a cluster (Figure 5.4). The data points are assigned membership values for each of the
clusters. With this non unique partitioning of data points, we can have overlapping clusters which
resembles the natural groups. Thus the fuzzy clustering algorithms allow the clusters to grow into
their natural shapes.

Figure 5.4.Fuzzy clustering

In Boolean association rule mining technique, only the presence and absence of items in a
transaction is considered. The important considerations like profit and importance of items or the
number of items in a transaction are not included in the analysis. These factors can be incorporated
with association rule mining techniques by using fuzzy logic. In fuzzy association rule mining,
items are given weights within the fuzzy range which indicates the importance of an item in a
transaction.

To be more effective and natural, fuzzy association rule mining is able to deal with class boundaries
that are fuzzy. Fuzzy logic can be used to associate membership values with quantitative attributes.
This provides a mechanism for fuzzy association rules to allow quantitative values like age and
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income be inferred in a natural manner by using linguistic terms like young, high income, warm
temperature, tall etc,. With fuzzy association rules we can formulate rules of the form:

Income = low and age = middle age => spending = moderate

These rules are more humanistic and easy to understand. By representing quantitative attributes
with a set of linguistic terms, fuzzy association rule mining is able to produce predictions involving
quantitative values in a more natural manner without using crisp boundary intervals. These rules
can be further extended to fuzzy classification rules.

5 Summary

Ours is a vague world. We humans, talk in terms of `maybe', `perhaps', things which cannot be
defined with cent percent authority. But on the other hand, conventional computer programs work
on crisp boundaries and Boolean values as computers cannot work with vague concepts. Humans
form vague groups of things such as `short men', `warm days', `high pressure'. These groups do
not appear to have a well defined boundary but yet humans communicate with each other using
these terminologies. Fuzzy logic is an emerging mathematical concept where it can be used to
model human type vague and uncertain situations and terminologies. This chapter introduced fuzzy
logic and linguistic terms and their use in Data Mining. The key points explained in this chapter
are:


Fuzzy logic provides a simple way to arrive at a definite conclusion based upon vague,
ambiguous, imprecise, noisy, or missing input information.



In fuzzy logic based systems, the collection of data are considered as fuzzy sets and it
allows partial membership for members within a range of zero to one



The fuzzy membership function of the form µ=f(s,x) is used to calculate the membership
values for members in a fuzzy set
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The central idea in fuzzy systems is the use of linguistic terms like high, low, medium etc.,
to represent the revealed regularities and exceptions

By integrating fuzzy logic in Data Mining, we can overcome many limitations of crisp Data Mining
techniques
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CHAPTER 6
Fuzzy Clustering
1. Introduction to fuzzy clustering
In crisp clustering, each data point in the sample space is assigned to only one cluster. So an object
either becomes a member of a cluster or it does not become a member object is a member of a
cluster it cannot be a member of another cluster. When we try to model human behavior patterns
using clustering, this concept becomes a constrain for handling natural grouping patterns. In real
world, the objects and people are organized in overlapping groups with varying degrees of
memberships in different groups. For example we can group the people around us into clusters like
friends, relatives, colleagues, class mates etc. In most cases a person may get membership in more
than one cluster with varying levels of association with different clusters.
2 Uncertainty and vagueness in real world data
The real world data is almost never arranged in clear cut groups as given in Figure 6.1. Instead,
clusters have ill defined boundaries that smear into the data space often overlapping the perimeters
of surrounding clusters.

Figure 6.1.The concept of crisp clustering
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In Most of the cases the real world data have apparent extraneous data points clearly not belonging
to any of the clusters as in figure 6.2. This happens because natural data do not appear in clearcut crisp fashion but suffers from the following limitations:

I.
II.

Not clearly known :- Questionable; problematical
Vague

:- Not definite or determined

III.

Doubtful

:- Not having certain information

IV.

Ambiguous

:- Many interpretations

V.

Not steady

:- Varying

Liable to change

:- Not dependable or reliable

VI.

When these meanings are further examined, two categories of limitations emerge quite
naturally – Uncertainty and Vagueness. Vagueness is associated with the difficulty of making
sharp and precise distinctions in the world. Uncertainty is a situation in which the choice
between two or more alternatives is left unspecified. Handling of uncertainty at various
stages is possible through the use of fuzzy sets.

Figure 6.2. Natural data patterns with outliers and overlapping clusters
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3. Fuzzy clustering algorithms
The central idea in fuzzy clustering is the non-unique partitioning of the data in a collection of
clusters (figure.6.2). The data points are assigned membership values for each of the clusters. The
fuzzy clustering algorithms allow the clusters to grow into their natural shapes. In some cases the
membership value may be zero indicating that the data point is not a member of the cluster under
consideration. The non-zero membership values show the degree to which the data point represents
a cluster (figure 6.3).

Many crisp clustering techniques have difficulties in handling extreme outliers but fuzzy clustering
algorithms tend to give them very small membership value in surrounding clusters. Thus fuzzy
clustering provides a flexible and robust method for handling natural data with vagueness and
uncertainty. So in fuzzy clustering, a data point will have an associated degree of membership for
each cluster in the range [0-1], indicating the strength of its association in that cluster.

Figure 6.3. Fuzzy clustering with degree of membership
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4 the fuzzy c-means algorithm

C-means is the most popular fuzzy clustering algorithm which finds applications in a wide range
of areas. This clustering algorithm assigns membership values within the range of zero and one. It
is based on the concept of fuzzy c-partition which was introduced by Ruspini. This algorithm was
formally developed by Dunn Joseph and it was generalized by Bezedek James. Fuzzy c-means
clustering involves two processes: the calculation of cluster centers and the assignment of points
to these centers using a membership function. This process is repeated until the cluster centers
stabilize. This algorithm and its different variations are used in areas like pattern recognition and
classification. This fuzzy clustering algorithm is also widely used for segmenting natural data and
modeling. Image segmentation is another area where fuzzy c-means algorithm is used especially
for the segmentation of Magnetic Resonance images.

The algorithm is similar to k-means clustering in many ways but it assigns a membership value to
the data items for the clusters within the fuzzy range. So it incorporates fuzzy set’s concepts of
partial membership and forms overlapping clusters to support it. The algorithm needs a
fuzzification parameter m in the range [1,n] which determines the degree of fuzziness in the
clusters . When m reaches lower values, the algorithm works like a crisp partitioning algorithm
and for larger values
of m the overlapping of clusters is tend to be more. The algorithm calculates
1
 1  m 1value µ with Eq. 6.1.
the membership
 
d 
ji
 j ( xi )   1
p
 1  m 1
 

k 1  d ki 

(6.1)
Here,
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µj (xi)

is the membership of x i in the jth cluster

dji

is the distance of xi in cluster cj

m

is the fuzzification parameter

p

is the number of specified clusters

dki

is the distance of xi in cluster Ck

The new cluster centers are calculated with these membership values using the following formula
(Eq. 6.2)

  ( x ) x
  ( x )
m

cj 

j

i

i

i

m

i

j

i

(6.2)
Where,
Cj

is the center of the jth cluster

xi

is the ith data point

The pseudo code for the c-means algorithm is given in table 6.1. The first loop of the algorithm
calculates membership values for the data points in clusters and the second loop recalculates the
cluster centers using these membership values. When the cluster center stabilizes (when there is
no change) the algorithm ends. The fuzzy c-means clustering algorithm is efficient in handling
data with outlier points or natural data with overlapping clusters. It accomplishes this by virtue of
its unique partial membership features for data items in different clusters. The clusters can grow
naturally to reveal hidden patterns.
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Table 6.1.The Fuzzy C-means Algorithm

initialize p=number of clusters
m=fuzzification parameter
initialize Cj (cluster centers)
Repeat
For i=1 to n : Update µj(xi) applying the exp. 2
For j = 1 to p : Update Ci with exp 3 with current µj(xi)
Until Cj estimate stabilize
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CHAPTER 7
Association Rule Mining
1. Definition of association rule

For a given transaction database T, an association rule is an expression of the form X  Y , where
X and Y are subsets of A(set of items) and X  Y holds with confidence τ , if τ % of transactions
in T that support X also support Y. [8][31]. Support ( (X  Y) = P(X  Y) ) measures how often
two items occur together as a percentage of the total transactions. Confidence ( (X  Y) = P(Y | X)
) measures how much a particular item is dependent on another.

The intuitive meaning of such a rule is that a transaction of the database which contains X tends
to contain Y. Given a set of transactions, T, the problem of mining association rules is to discover
all rules that have support and confidence greater than or equal to the user-specified minimum
support and minimum confidence, respectively.

2. Boolean Associations

The association rule problem can be viewed as finding associations between the presence or
absence of items in a relational table. The presence and absence of items can be represented in
terms of ‘1’ and ‘0’ and we say the attributes are Boolean. Finding associations between these
attributes are known as Boolean association rules. In this kind of association rules, if the item
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corresponding to an attribute is present in the transaction then it is represented as one and the
absence is represented as zero.

All the basic association rule mining techniques are based on a Boolean association since the basic
idea behind this technique is to find the relationship between the presence and absence of certain
items in the transactions.

Table 7.1.Boolean Representation of Transactions

Transaction

Items present in the transaction

ID

Bread

Butter

Milk

Egg

T2

1

1

0

1

T3

0

1

1

1

T4

1

1

0

0

From Table7.1, the presence or absence of attributes in a transaction is represented in terms of
Boolean values. An efficient and popular association rule mining algorithm using Boolean
attributes is called Apriori algorithm.
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Table 7.2 Apriori Algorithm for Association Rules

Ck: Candidate itemset of size k
Lk: frequent itemset of size k
L1= {frequent items};
for(k= 1; Lk!= ∅; k++) do begin
Ck+1= candidates generated from Lk;
for each transaction t in database do
increment

the

count

of

all

candidates

in

Ck+1that are contained in t
Lk+1= candidates in Ck+1with min_support
End
return Lk

The algorithm uses only Boolean attributes and it works in different levels (Table 7.2). The
algorithm uses a level-wise search, where k-item sets (An item set that contains k items is a k-item
set) are used to explore (k+1)-item sets. To mine frequent item sets from transactional database
for Boolean association rules, these steps are followed, first, the set of frequent 1-itemsets is found.
This set is denoted L1. L1 is used to find L2, the set of frequent 2-itemsets, which is used to find
L3, and so on, until no more frequent k-item sets can be found
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3.Fuzzy Associations
Other crisp Boolean Data Mining techniques like association rule mining, classification and
prediction use intervals with crisp boundaries to divide the quantitative attributes into different
groups. The intervals are applied with the conventional algorithms for finding patterns involving
these attributes. Such techniques suffer from a problem called over estimation of boundary cases.
In natural segmentation of quantitative values, the transition from one segment to another is not
abrupt but gradual. These natural segments with overlapping boundaries can be modeled only by
using fuzzy sets and linguistic variables. In Boolean Market Basket analysis also, we consider
only the presence or absence of objects in a transaction to generate association rules. The factors
like importance of items, the profit and the number of items in a transaction are not included in the
Boolean association rule mining techniques. The importance of an item in a transaction could be
represented using a fuzzy concept called weight of an item. Incorporating this idea, Fuzzy weighted
association rule mining algorithms using fuzzy linguistic terms are used to form fuzzy association
rules.
4. Quantitative associations
A quantitative association involves attributes that can take on quantitative or categorical values.
The popular algorithms we use in association rule mining require discrete or Boolean values. But
the natural data always tends to be categorical or quantitative in nature. For example the income
or age of customers never falls under the discrete or Boolean type data. Due to this quantitative
values are not inferred from those rules generated. There are many methods available to implement
association rule mining on quantitative data. An overview of these techniques is given in the
coming sections.
4.1 Converting to Intervals

If an attribute is linearly ordered then values may be grouped into ranges. For example, age can be
partitioned into ranges (e.g. ranges of 10 years increments) instead of considering all values of an
age attribute. Once the quantitative attribute values are converted into Boolean values using
intervals, the conventional association rule mining methods can be applied to find relations among
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the items [58]. But these intervals may not be concise and meaningful enough for human users to
easily obtain nontrivial knowledge from those rules discovered.
4.2 Using Fuzzy Linguistic Terms

Instead of using intervals, it is found that integration of fuzzy logic with association rule mining
produces better results. This approach is more capable of handling categorical natural data. The
central idea in fuzzy association rule mining is the use of linguistic terms to represent the revealed
regularities and exceptions. The linguistic representation makes those rules discovered to be much
natural for human users to understand. Figure 7.1 represent the linguistic terms for categorizing
the income group. Rather than grouping the values to discrete intervals, the fuzzy approach groups
the data set into certain linguistic terms namely low, moderate and high. In this grouping, the
groups have ill defined boundaries that smear into the neighboring space often overlapping the
limits of adjacent groups.

Figure7.1 Linguistic terms for salary group.

7.5 weighted association rules

In weighted Association rule mining, a two-fold pre processing approach is used to derive
association rules. Firstly, weights are assigned to each transaction items representing the
importance of the items. A mining algorithm is then applied on the resulting dataset by
incorporating weighted support and confidence measures.
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Let the input data D with transactions t = {t1,t2,..,tn} have a set of items I= {i1,i2,..,iI} and a set of
positive real numbered weights W={ w1, w2, wI } corresponding to each item i. Each ith transaction
ti is some subset of I and a weight w is attached to each item ti [ i j] (jth item in the “ith” transaction).
A pair (i, w) is called a weighted item where ‘i’ is an item and ‘w’ is its weight .

Definition1. Item Weight is a non-negative real value given to each item in the range [0..1] with
some degree of importance, a weight .

Definition 2. Item set Transaction Weight is the aggregated weight of all the items in the item set
present in a single transaction. Item set transaction weight for an item set X can be calculated as:
| x|


Weight of transaction tw(X)

=

t [ik [ w]]

( [ t [ w ]]X ) i

k 1

Table 7.3 contains ten transactions and the weights of items in a transaction. The transaction t 1
involves items A and B with weights 0.6 and 0.9. The weight of this transaction is calculated as:

TW (B, D) =0.6*0.9=.54

Definition 3.Weighted Support WS is the aggregated sum of item set transaction weight of all the
transactions in which item set is present, divided by the total number of transactions. It is calculated
as:

n

| x|


i 1 k 1

Weighted support WS=

t [ik [ w]]

( [ t [ w ]]X ) i

n
(7.2)
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Out of the ten transactions items, A & B appear together in four transactions. The weighted support
for (A,B) is calculated as:

WS(A,B)= (0.54+0.54+0.54+0.54)/10=0.216

Definition 4. Weighted Confidence WC is the ratio of sum of votes satisfying both X and Y to the
sum of votes satisfying X . It is formulated as:
| z|



n

i 1



( [ z [ w ]]z ) i



( [ i [ w ]]X ) i

t [ z k [ w]]

k 1
| x|

t [ xk [ w]]

k 1

(7.3)

Weighted confidence of (A, B) is calculated as:

WC (A, B) = WS (A, B)/WS (A)
In the example, weighted support of (A, B) is 0.216 and for A it is 0.3(A occurs five times
(.6+.6+.6+.6+.6)/10=0.3). So the weighted confidence of (A, B) is:

WC (A,B)=0.216/0.3=0.72
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Table 7.3.Transactions and Item Weights
Transactions Items
T

A

B

C

D

E

t1

.6

.9

0

0

0

t2

0

.9

0

.1

0

t3

.6

0

0

.1

0

t4

0

0

.3

0

0

t5

.6

.9

0

.1

.2

t6

.6

.9

.3

.1

.2

t7

0

.9

0

0

.2

t8

0

0

0

.1

.2

t9

.6

.9

0

.1

0

t10

0

.9

.3

.1

.2

The weighted linguistic representation of attribute values makes those rules discovered to be much
natural for human experts to understand. The definition of linguistic terms is based on fuzzy set
theory and hence we call the rules having these terms as fuzzy association rules. Fuzzy association
rules allow quantitative values like age and income to be inferred in a natural manner by using
linguistic terms like young, high income, warm temperature, tall etc,. With fuzzy association rules
we can formulate rules of the form:

Income = low and age = middle age =>
spending = moderate
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These rules are more humanistic and easy to understand. By representing quantitative attributes
with a set of linguistic terms, Fuzzy association rule mining is able to produce predictions
involving quantitative values in a more natural manner without using crisp boundary intervals.
These rules can be further extended to fuzzy classification rules.
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Chapter 8
The Survey on Social Media Usage

1. The Survey
The primary data was gathered using the survey questionnaire distributed to the students and
teachers from three colleges of Idukki district. The aim off this survey is to find the impact of ICT
and especially social networking sites in the teaching learning process. It is also intended to find
the role of social networking sites in increasing the employability of students through better
collaboration. The respondents were selected on a random basis, ensuring that that they represent
an inclusive society. 250 respondents were selected and they were given the questionnaire.
Finally 173 completed questionnaires were received back. Finally a database was created with
these responses and all data mining pre-processing techniques are applied
The approach to the subject of social networking was based on six major premises:

1. The Government agenda of effective use of ICT in education is far from complete even
after the sincere efforts from the Kerala Government.
2. Renounced universities and institutions from the developed world use social media as an
effective ICT tool in education.
3. Use of Social media in education improves employability through better collaboration
4. Inequalities of income , opportunities and employment persist in the backward rural area;
5. ICT is an effective tool which can be used for the empowerment of students from rural
area.
6. ICT tools and social networking are effectively used in some of the developing African
economies to improve the education and employability of students.

In the light of these considerations, the enquiries have been directed to shed some light on local
conditions of use of social media and denial or deprivations that might have contributed due
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backwardness or lack of development in remote areas and to examine the role of social media as
an effective tool to improve employability.
Each questionnaire paper contained a total of 2 questions where by a respondent had to select the
correct answer(s) as per his/her consent. The questions were divided into four broad categories
covering (1) general issues, (2) technology (3) issues, online social networking issues (4) and
Information sharing and education pedagogy issues.
The general questions were mandatory to be answered. The questionnaire was self-administered
in a way that there was no interaction between the respondent and the researcher. Due the fact
that the social networking sites are rapidly changing and growing, the data collected were
relevant to the populations studied at this particular time and in this light the study was crosssectional.
(1) General questions: these questions aim at finding out about the gender, age group, student
level and the main course of study of the respondent.
(2) Technology questions: whereby the aim will be to explore about the internet and associated
technology availability, use and efficiency to students.
(3) Online social networking questions: with the aim of exploring the social networks widely in
use by the students, the frequency of the visits, and associated activities being done while on
those networks.
(4) Information sharing and education pedagogy issues: looking if there are possibility of
knowledge creation, and the wide importance of social networks to education and
academic activities of students at the colleges.
2. Population
The population included students from three colleges of Idukki District. The population of this
study is defined as all students who are stakeholders in the online social networks and education
participation in the community.

The statistical findings from the survey are presented first in the next section. These findings are
showing the real situation regarding the use of social media the region. Further Data Mining tools
were applied on the data and findings presented in the next chapter so that certain hidden patters
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pertaining to the use of social media will be further revealed. For the analysis we have converted
the questions into a database table. The questionnaire used in the survey is given in appendix I

This section will deal with the statistical analysis and discussion of the collected results by means
of questionnaire. Graphics will be included for better understanding of the analysis. The finding
of the questionnaire are discussed and commentary given in each of the four questions categories
namely general questions, technology questions, social networking question and the information
sharing and education pedagogy questions

The research was segmented based on the responses by gender and the information was very
useful for further analysis. The total of 173 individual questionnaire responses were received out
of 250 distributed questionnaire. Out of this 62% were male and 38% were female. Thus the
gender difference did not have affected the results of the overall study due to accepted proportions
and this is almost in association with the national average.

Male -Female Ratio

Figure 8.1: Gender Response Findings
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In the questionnaire, respondents were requested to indicate student status they have, and
undergraduates topped up the representation with 61% were undergraduate students, 39% students
were postgraduate. The major representation of the students can be backed up by the age score
whereby most of the respondents had between 21 and 24 years

UG-PG Ratio

In Campus

Off-campus

Figure 8.2 UG-PG ratio among respondents
The questionnaire provided an opportunity for finding out about the students’ residence and the
results showed that 58% of all the students were residing on campus and 42% were off campus

Students residence status

In Campus

Off-campus

Fig 8.3 Students residence status
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Discussion on General Questions
Out of the findings from the first part of the questionnaire it is revealed that more responses were
received from male respondents. The largest proportion of students who responded aged between
21 to 24 years old, the age that is most active in the use of the social networking sites according to
the literature. According to study by Pew Internet (2012), the most active age group in the use
of social networking is 18 – 29 years followed by 30 – 49 years old.
Out of this study males have dominated the use of social networks as compared to the females.
But with the recent studies going on around there are results that show women to be using the
social networks more than men. However there is an exchanging trend of dominance by type of
social networking sites.Most of the students were pursuing undergraduate studies and computer
students were leading the group as compared to the rest of the courses. The residence was on
campus to most of the students who took part into the study and others were off campus including
homes and nearby hostels.

This section analyzed the use of Internet, and respondents were asked to indicate from where they
access internet, the purpose of their Internet activities, nature of academic use, the speed of
Internet, bandwidth and flexibility of Internet services in the region.
From the results, 88% had access of Internet at the colleges. The question allowed multiple
answers and the yielded a total count of 173 responses. The Internet access via cellphone had 58%
and access from home scored 32% and only 10% had access via Internet cafés.

Internet access
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Fig 8.4 Internet usage
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Discussion with
teachers

The questionnaire went further in asking about the exactly use in terms of academic purpose and
the results showed that 22% was for discussion on academic matters. The question allowed
multiple answers and it was interesting to see that the use for tutorials space 33 , the use for sharing
of course materials is 51% and nobody used internet for discussion with teachers.

When asked to give their opinions on the status of Internet access today in comparison to the past
five years in Kerala. The responses were 73% readily available while 23% had feelings that it is
still difficult to access. Internet accessibility at the campuses has been identified as the main access
point, followed by mobile phones and access from home. Very few did access Internet via Internet
café.
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Fig 8.5 Access to internet
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Social Networking Sites Popularity
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Fig 8.6 Usage of Social Networking Sites

This part of questionnaire had intent to inquire on which social networking sites were popular and
mostly used by the students.Among the social networking site in use Facebook topped up with
96% of respondents’ preference, followed Twitter 46%. LinkedIn both scored 34%, Google+
scored 27% MySpace and Orkut scored 5% and 23% respectively. The question allowed multiple
answers whenever possible the total responses receive were 327, and there was not response on
the use of Flixter,Hi5 and Bebo.
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Fig 8.7 Access to Social media sites
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Further the access to social media by the respondents were also analysed for finding the frequency
of their access to social media sites. Most of the uswers access the sites on daily basis and many
of the respondents access these sites many times in a day. Only a very small numbers respondents
are permanently connected. The details of the access to social media sites are described in the
above graph.

Number of active friends

Regarding the number of friends 8% of the respondents have less than 20 friends and 12% have
less than 50 friends and they are not very active in social networking. 26% of the respondents have
less than 100 friends. Most of the respondents (43%) have less than 200 frieds. 11% say that they
have more than 200 active friends.
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Fig 8.8 Number of friends

Social media usage.

While coming to the usage of social media 96% of the users use it for connecting with frieds. 37%
use the facilities for searching for professional opportunities. 27% use the social media for
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collaborating with frieds of similar interests. 28% of the respondents use it for real academic
activities.
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Fig 8.9 Social media usage
Usefulness in employability
Among the respondents 88% believe that the socil media sites are useful in increasing the
employability of students. Only 12% believe that the social media sites are not helping in
employment.

Usefulness in Employability
12%

88%

Useful

Not Useful

Fig 8.10 Social media and employability

63

Network for Educational Sharing
When asked to indicated if there is a grooming opportunity to encourage building of networks for
educational sharing in social networking. Moreover those sites to play part on knowledge
dissemination the results were 92% agreed and 8% disagreed.

Social networking for educational
Sharing

Agree

Do not agree

Fig 8.11 Social media in education
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Fig 8.12 Improving educational usage
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Arranging Special
training

How to improve the educational usage
Majority of the respondents feel that educating students(32%) and arraging special training
programmes(46%) are required for enhacing the effective usage of social networking sites for
educational purpose.

Overall ICT usage in education

Regarding the overall ICT usage in education 42% use ICT tools for sharing learning resources
among friends. 21% use ICT for sharing job advertisement. 15% of the respondents use
educational videos for self learning. Only 8% really cerate a profile to promote themselves to the
employers. 7% of the respondents feel that their teachers use the facilities of ICT in their teaching
learning process.
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Fig 8.13 ICT usage in education
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Conclusion

This chapter aims at providing wider information on the actual use of social networking sites, and
the importance of social networking sites in education. In the study a total of 250 invitations were
sent out for students to participate in the study and the instrument used was questionnaire. The
usable responses were 173 and results were collated in the MS excel spreadsheet for interpretation.
The results of the empirical study among the student who use social networking sites have been
presented and discussed.
The findings of the survey and discussion of the results show that there is use of social networks
in education among students but the means have been fully utilized by only a small fraction. That
is student have not been sensitized enough and not much has been done to make it
happen.
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Chapter 9
Fuzzy Data Mining Analysis
1. Introduction
In this chapter, Fuzzy Data Mining techniques are used in a database created from the survey
pertaining to the use of social networking sites. The popular Data Mining techniques like
clustering and association rule mining are used in a fuzzy framework at various stages of the
analysis. Starting from the survey database, this work proceeds through all the steps of Data
Mining like pre-processing, attribute selection, segmenting quantitative values, clustering and
finally reaches at natural fuzzy association rules. Social networking is the most widely discussed
technology of the present generation and this analysis is to find out how these technologies help
them in education to improve their employability. Social networking is one of the key areas where
educationalists and governments try to concentrate on the improvement of the quality of
education. This analysis clearly concludes that effective use of Social Media plays a significant
role in increasing the quality of education.

There are a variety of reasons for using social media. In remote, hilly and sparsely populated areas
with poor infrastructure, social media can be of great help to connect and collaborate with other in
the rest of the world. From the implementation side, lack of awareness, low incomes/assets, digital
divide, social exclusion, lack of infrastructure and communication facilities act as barriers. The
questions were selectively drafted from the above mentioned parameters to reveal the extent of
social media usage in the region and to identify the factors which support high rate of
employability. The respondents were also selected carefully to ensure that all factions of the
society in the area are coming under the survey. In the first step of the analysis we arrived at the
statistical findings of the survey which gives the actual facts and figures of the situation. The
findings of this analysis is presented in the previous chapter. In the second step we applied the
Data Mining techniques on a fuzzy framework to the data set collected from the survey. Through
these fuzzy Data Mining techniques finally we are reaching at certain natural patterns in social
media usage which lead to better employability.
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2. Data mining approach to the problem
Data Mining is a field where computer science and statistics intersect to discover hidden patterns
in large data sets. The overall goal of the Data Mining process is to extract information from a data
set and transform it into an understandable structure for further use. Aside from the raw analysis
step, it involves database and data management aspects, data preprocessing, model and inference
considerations, interestingness metrics, complexity considerations, post-processing of discovered
structures and visualization.
The Data Mining approach to is to find out the hidden patterns and valuable knowledge from the
collection of data. These patterns and acquired knowledge must give light to the factors affecting
financial the usage of Social Media. The patterns identified from such a Data Mining analysis in
this area will be a set of rules revealing the socio-economic and educational conditions which leads
to improved employability through social media. The rules generated by analyzing the hidden
patterns from the facts and figures of the respondents of the survey can be later used to predict the
behavior patterns of the people from similar context pertaining to social networking activities. To
begin the Data Mining analysis the survey dataset is converted into a database table format (table
9.1).
Table 9.1 The survey database
No

Field

Type

1

Gender

Boolean

2

Course

Text

3

Stay

Text

4

Use_of_internet

Text

5

Internet_availability

Text

6

Facebook

Boolean

7

Twitter

Boolean

8

Linkedlin

Boolean

9

Google+

Boolean
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10

Myspace

Boolean

11

Orkut

Boolean

12

Number_of_friends

Numeric

13

Social_Media_Usage

Text

14

Increased_Employability

Text

15

How_to_improve_usage

Text

16

Use_of_ICT

Text

17

Age

Numeric

18

Location

Text

19

Parents education

Text

20

Nuber of hours per week

Numeric

21

Use for educational purpose

Boolean

3. Attribute Selection
Attribute selection is the first step of data mining analysis. That is finding the fields (attributes)
of the database to be included the analysis. For this analysis we are using the k means algorithm.
The k means algorithm is applied on the database and the clusters generated are analysed to find
the cluster contribution from each field. The field with significant clustrer contribution are
included in the further analysis. The k means algorithm needs all attribute values in numeric format
and the attribute values are converted into numeric values. Numeric codes are given to each
attribute values. The Structure of the database table after the conversion is given below.
Table 9.2 Types of data fields
No

Field

Type

1

Gender

Boolean ( 1 male 0 female)

2

Course

Numeric (1-15 for different courses)

3

Stay

Boolean (1 Hostel 0 Day Scholar)

4

Use_of_internet

Numeric (5 high 3 moderate 1 less)

5

Internet_availabilit

Numeric (5 high 3 moderate 1 less)

6

Facebook

Boolean (1 Yes 0 No)
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7

Twitter

Boolean (1 Yes 0 No)

8

Linkedlin

Boolean (1 Yes 0 No)

9

Google+

Boolean (1 Yes 0 No)

10

Myspace

Boolean (1 Yes 0 No)

11

Orkut

Boolean (1 Yes 0 No)

12

Number_of_friends

Numeric

13

Social_Media_Usage

Numeric (5 high 3 moderate 1 less)

14

Increased_Employability

Numeric (5 high 3 moderate 1 less)

15

How_to_improve_usage

Numeric (5 Educate 3 Socialise 1 Provide
Internet)

16

Use_of_ICT

Numeric (5 high 3 moderate 1 less)

17

Age

Numeric

18

Location

Bollean (1 Rural 0 Urban)

19

Parents education

Numeric (Codes for 10th to Masters)

20

Nuber of hours per week

Numeric

21

Use for educational purpose

Boolean

The k means clustering is performed on the data set and the with four clusters. The output of
clustering with attribute contributions to these clusters are analysed. It is found that all the attribute
except the attributes no 19 and 21 have significant contributions to the clusters formed. These two
attributes are excluded from further analysis. It is evident from the cluster analysis illustration that
the attributes no. 19 and 21 has no significant contributions to the clusters. All other attributs are
contributing to the cluster formation. IBM SPSS Modler 14.1 is used for all the data mining
analysis. The illustration shown in the picture below is generated using the software.
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Fig. 9.1 The attribute selecton
Table 9.3 fuzzification of fields
Field

Type

1

Gender

Boolean ( 1 male 0 female)

2

Course

Numeric (1-4) for different courses)

3

Stay

Boolean (1 Hostel 0 Day Scholar)

4

Use_of_internet

Numeric (5 high 3 moderate 1 less)

5

Internet_availability

Numeric (5 high 3 moderate 1 less)

6

Facebook

Boolean (1 Yes 0 No)

7

Twitter

Boolean (1 Yes 0 No)

8

Linkedlin

Boolean (1 Yes 0 No)

9

Google+

Boolean (1 Yes 0 No)

10

Myspace

Boolean (1 Yes 0 No)

11

Orkut

Boolean (1 Yes 0 No)

12

Number_of_friends

Numeric
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13

Social_Media_Usage

Numeric (5 high 3 moderate 1 less)

14

Increased_Employability

Numeric (5 high 3 moderate 1 less)

15

How_to_improve_usage

Numeric (5 Educate 3 Socialise 1 Provide
Internet)

16

Use_of_ICT

Numeric (5 high 3 moderate 1 less)

17

Age

Numeric

18

Location

Bollean (1 Rural 0 Urban)

20

Nuber of hours per week

Numeric

21

Use for educational purpose

Boolean

Eventhough the attribute no 21 has no significant contribution to the cluster formation, it is ncluded
into further nalysis as a target field to identify which attributes are leading to the usage of social
media for educational purpose.
4. Fuzzification of the Database
To apply the fuzzy data mining techniues for further analysis the values in the database table are
fuzzified so that the values will fall into a range of 0 to 1 (low to high). All the values including
age,education, internet usage etc. are borught into this range as given in the following table.
Table 9.4 Fuzzyfication of field values
No

Field

Type

1

Gender

Boolean ( 1 male 0 female)

2

Course

0 to 1 values for Degree to M Tech

3

Stay

0 to 1 (1 Hostel to 0 Far)

4

Use_of_internet

0 to 1 values

5

Internet_availability

0 to 1 values

6

Facebook

Boolean (1 Yes 0 No)

7

Twitter

Boolean (1 Yes 0 No)

8

Linkedlin

Boolean (1 Yes 0 No)

9

Google+

Boolean (1 Yes 0 No)

10

Myspace

Boolean (1 Yes 0 No)

11

Orkut

Boolean (1 Yes 0 No)
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12

Number_of_friends

0 to 1 values

13

Social_Media_Usage

0 to 1 values

14

Increased_Employability

0 to 1 values

15

How_to_improve_usage

0 to 1 values

16

Use_of_ICT

0 to 1 values

17

Age

0 to 1 values

18

Location

Bollean (1 Rural 0 Urban)

20

Nuber of hours per week

0 to 1 values

21

Use for educational purpose

Boolean

5. Segmenting Quantitative Attribute Values
Among the attributes selected for further analysis, Age, Nuber of friends and time spent are
quantitative attributes. We used the modified fuzzy clustering method discussed in the previous
chapters to segment these attributes into fuzzy segments like very low, low, medium and high. In
the case of education we converted the education into a twenty point scale and the values are
segmented using fuzzy clustering to group the values into three fuzzy segments namely low
medium and high(Table 9.3). With this fuzzy segmentation all the quatitative values have been
converted into fuzzy membership values in three fuzzy segments namely low,medium and high.
6. Fuzzy Clustering on Usage.
To analyse the usage of social media sites the fuzzy c means clustering is applied on the fileds
pertaining to social media usage (Fields 6 to 13). It is founfd the the heavy users of social media
are all using facebook to the most. Face book users are leading with numbers of friends and total
number of friends. Twiter and linkdin users are falling into another category were with less number
of frieds and usage. The facebook users are forming inter secting clusters which means that the
facebook users have accounts with other social media sits too. It is quite interesting to note that
orakut and Google+ users are not using other social networking sites. Another fining from the
cludter analysis is that the linkdin and twitter users have more employability than others. It is also
evident that more males are using professional social networking sites like linkdlin and twitter.
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Table 9.5.Fuzzyfication of Educational Qualification
Fuzzy

segments

and

20 point

Memberships

Qualification

Scale

Low

Medium High

M Tech

18

0.100

0.333

1.000

Master Degree

17

0.111

0.500

1.000

Vocational Technical Courses

15

0.143

1.000

0.333

up to degree

15

0.143

1.000

0.333

Up to 10 Std

10

0.500

0.200

0.125

Std 8

8

0.880

0.143

0.100

Std 7

7

0.985

0.125

0.091

Std 6

6

1.000

0.111

0.083

7.Fuzzy associations in Social media usage
For finding the associations between the new linguistic attributes derived from the survey database,
we used the weighted fuzzy association rule mining techniques presented in the preceding sections.
table 9.6 Fuzzyfied database table
1No Field

Fuzzy linguistic variables

1

Gender

Male,female(1,0)

2

Course

Low,medium,high

3

Stay

Incampus,Mid, Far (1 to 0)

4

Use_of_internet

Low,medium,high

5

Internet_availability

Low,medium,high
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6

Facebook

Low,high

7

Twitter

Low,high

8

Linkedlin

Low,high

9

Google+

Low,high

10

Myspace

Low,high

11

Orkut

Low,high

12

Number_of_friends

Low,medium,high

13

Social_Media_Usage

Low,medium,high

14

Increased_Employability

Low,medium,high

15

How_to_improve_usage

Low,medium,high

16

Use_of_ICT

Low,medium,high

17

Age

Low,medium,high

18

Location

Very Near, Near Far(1 to 0)

20

Nuber of hours per week

Low,medium,high

21

Use for educational purpose

Low,high

The fuzzy associations rules generated from the survey database can be later converted into
classification rules so that we will be able to derive the facts pertaining to Social media usage.
These rules can be effectively used in the future to address the issue of use of social media to
improve the employability. To start with the fuzzy association rule mining from the derived data
set, we selected the derived attributes Use of ICT,Increased employability,Social Media Usage,Use
for educational Purpose. as the consequents for the analysis. Then the fuzzy associations of other
derived fields with these consequents are found.
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Table 9.7 First level rules

Similarly the rules are generated for all the consequents from all the records. The fuzzy support of
these rules are found using Eq. 7.4 and only the rules with the given support count of 0.20 are
retained. In the second stage, the rules with two antecedents are found by using the selected rules
from the previous stage. Again the only such rules which satisfy the support count are retained.
The rules in this stage have the following structure


(Stay_in_Campus=high, Numbr of Hours=Medium)=> (Use_Edu_purpos=high)

Now the rules with three and more antecedents those satisfy the support count will be identified in
each step until there is no further rule in the next step. Only those rules which satisfy the support
and confidence count (A fuzzy confidence of 0.4 is used) are selected as the final rules. These are
considered as the classification rules which will provide valuable information to
promoteuseofsocialmediatoicreaseemployaility(Table 9.9).
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8. Findings
The fuzzy association rule mining is applied in the final stage to bring out the hidden patterns lead
to improd use of social media in education. The identified patterns are presented in the form of
fuzzy association rules. These rules are quite natural to understand. As discussed in the previous
sections, four derived fields which are basically the indicators of improd use of social media in
education are considered the consequents of the rules. The remaining fields are the antecedents
and the hidden patterns among them lead to the final association rules.
On closely analyzing the rules generated and the visual illustrations of the patterns, we can easily
reach at the conclusion that Education, introduction to recent Information Technology and modern
banking systems and penetration of the banks in remote areas are the key factors which lead to
financial inclusion. The monthly income is not a very influential factor in deciding financial
inclusion. Intervention in providing formal education to the public and in creating awareness about
modern banking facilities among the common people will definitely improve the financial
inclusion situation in the region. The government also have to take more initiative to start more
branches of banks in this region. Timely and creative involvement in these areas can definitely
improve situation of financial inclusion in Idukki.
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Table 9.8.Final Fuzzy Association Rules Generated from the Database
Consequents
Name
Use
purpose

Anticedents
Fuzzy
Value

Intrnet
Availability

Number of
Friends

Number
of Hours

Stay
in
Campus

Intrnet
Usage

Edu
high

High

High

-

-

High

Increasd
Employability

high

Med

High

-

Near

-

Use
purpose

Edu
med

Low

Med

-

-

-

Use
purpose

Edu
low

-

Low

Low

Far

Low

high

-

Med

-

Near

High

high

High

High

-

-

-

med

Med

High

-

Far

med

Med

-

High

-

-

high

-

High

-

Near

High

low

Low

Low

Low

-

-

Increasd
Employability

low

Low

Low

-

Far

-

Use
purpose

Edu
low

-

Low

Low

Far

Use
purpose

Edu
med

Low

High

High

Near

-

low

Low

Low

Low

med

Low

Med

-

Mid

-

low

Low

Med

Low

Far

-

Social
Usage
Use
purpose

Mdia
Edu

Use of CT
Use
purpose

Edu

US of ICT
Use
purpose

Edu

US of ICT
Use
purpose
US of ICT

Edu
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9.Dicussions
The idukki district is one of the backward regions of Kerala. The availability of internet in the
area is much below than the situation in other parts of Kerala. From the survey it is evident that
thirty six percentages of the respondents do not have any internet facility at their rsidence. Lack of
availability of internet is the major factor affecting the Use of Social Media in Education. The
Sudents Staying in the Hostles get more accss to internet.

Fig 9.2 Usage of social media vs stay in campus
There is a notion that the formal financial institutions are meant for only financially rich factions
of the society and the poorer section are deprived of the formal banking services due to their weak
financial conditions. But the real fact is that the financial inclusion is not directly depending on
the financial status of the people and it depends on some other factors. Figure 9.8 shows that there
is no significant relation between banking inclusion and monthly income of the customers
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Fig 9.3 Intenet usage and ICT tools in education
10. Conclusion and future recommendations
The fuzzy association rules generated from the analysis shows that the availability of internet and
the stay in the campus are the most influencial factors for the usage of social media for educational
purpose. Another significant findings is that the number hours the students spent with internet and
social media doesnot have any important role in the usage of social media for educational purpose
and to increase the employability. One major limitation of the study is that the most popular social
networking platform ‘whats app’ is not included in the study because the platform was not
introduced during the time of the survey but which is one among the most successful social
networking software these days
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