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Structure of the paper

This paper starts by painting a global picture of social media use among students and presents
some finding of a survey in order to show how commonly is the topic of teaching and learning
represented in discussions. Secondly, it presents the Big Data paradigm. Thirdly, the paper
offers a way of determining the sentiments about educational applications using Big Data
analysis. Finally, it brings some conclusions.

Introduction

We live in an information society where more and more interaction takes place in network
environment. Our learning activities become digital and e-learning is not a novelty anymore.
Several elements of our lives are stored in clouds and analyzed by computers and software.
Non-formal and informal education is becoming the new paradigm and due to the nature of
the internet and e-learning, more and more people can access knowledge. Voices and
opinions which have been silent until now have grown louder. Open discussions have been
initiated on topics of learning, teaching and education in general. As the internet and Web 2.0
services in particular are the most democratic platforms where arguments can be made that it
is no wonder that many of the students state their opinions online in forums about their
instructors, teachers, universities, about the curriculum and lectures. Some of them use social
media to express their feelings about education, about the examination systems of learning
management systems (LMS). The same time educational platforms become more and more
open. MOOC courses are offered for free all over the world, where students get knowledge,
but the same time give important insights and the data collected this way is really precious to
determine whether a course is successful or not.

Using social media is nowadays an integral part of our information society, especially in case
of those members who belong to Z generation that feels free to express their opinions or to
become a prosumer (producer + consumer). It is typical for this generation to be always
online and immediate share a huge amount of information that can be later analyzed.

Everything that is born or produced among the boundaries of the network becomes
searchable and can be analyzed. Information penetrates all levels of society. Businesses,
politics, government and education migrates to the network. What was previously private (for
example opinions and confessions) nowadays is public knowledge and awaits to be
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commented and rated (Csepeli, 2015; pp.172-173). It also must be stated that internet does
not forget, with some exaggeration one could say that nothing can be deleted and everything
can be searched, found and analyzed. Every interaction online leaves a trail, data and can be
researched (Dessewfty & Lang, 2015; p.160).

We have been gaining insights what students think about some elements of education for
some time. Students are regularly surveyed in order to determine their opinion about and
satisfaction with their professors and classes. But usually this results are biased, or forced out.
Many of the students are afraid to be completely honest or don’t feel the urge to express their
opinion. But among the boundaries of social media where they feel at home, safe and free to
talk they provide useful insights. These insights are often shattered on million Twitter
channels and Facebook pages, blogs and forum, but still they provide knowledge about
specific lectures, professors and institutions, and if analyzed though the lenses of Big Data a
global picture about for example the usefulness of Moodle (LMS) or Coursera (MOOC) can
be painted.

Opinions about learning posted in social media

In order to prove that majority of students express their opinions regarding learning in social
media a research has been conducted by electronic survey in 2016 spring. It was based on
simple random sampling; the target group involved full time and part time students studying
three majors at Budapest University of Technology and Economics: pedagogy, economics and
engineering. The research mostly focused on social media using attitudes. The survey was
carried out to support our hypothesis that students nowadays argue about educational issues
in social media and these opinions can be classified and analyzed. N = 119 analyzable answers
arrived within the deadline. The survey consisted of 16 closed questions. The main results
regarding this paper are as follows.

Please, state your age

1%

1 21-30 years old ‘

23%
25% 31-40 years old
41-50 years old
51-60 years old
A6% M above 61 years old ‘

Figure 1. The diagram above shows the age of the respondents.

The majority of the students stated that community media provides a suitable field for
retrieving information about courses, topic and professor and provides a democratic platform
for discussing various opinions in connection with learning.
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Figure 2. Social media for discussion about learning, teaching

60% of the respondents confirmed daily use of social media. In information society that is
based on u-computing this activity is supported by mobile tools such as smart phones or
tablets.

Big Data

Our survey was based on the answers of Hungarian students, but it is safe to say that use of
social media and the attitude which considers students expressing their opinions about
education freely is a worldwide phenomenon. This fact means that huge amount of date on
the topic is generated continuously. Social media and the wide variety of social media
channels exist where a huge amount of data available. The challenge comes in accessing that
data and transforming it into something that is usable and actionable (Thiel et al., 2012). In
order to analyze such a big amount of information, we should turn to Big Data.

Big Data is nowadays a popular term that describes the growth, availability and analysis of
both structured and unstructured data. A huge amount of data (information) is being
collected continuously from several sources, for example web-browsing and searching, social
media, banking, air traffic. This data is than stored and evaluated. The amount of data is
intangible in terms of personal computing. A look at the numbers reveals its potential and the
amount of work needed in order to classify data and get valuable insights.

2.5 quintillion bytes of data are created every day. The growth of information becomes clear if
one points out that 90% of the data in the world today has been created in the last 2 years
alone. Data comes from several sources: machines and users. IoT (Internet of Things), bank
transfers as well as social media interaction creates Big Data (IBM, n.d.). This paper considers
the latest to be useful in order to analyze the opinions of users regarding education. Data
created by users in social media can be used to determine sentiments. Big Data tools — some
open source — are now available to gain a first impression of a particular social media channel.
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This way opinions posted on Twitter or Facebook, Google can be studied to provide an
overview (Thiel et al., 2012).

Big Data is more than simply a matter of size; it is an opportunity to find insights in new and
emerging types of data and content, to make businesses more agile, and to answer questions
that were previously considered beyond our reach. Until now, there was no easy way to
harvest this knowledge. But today we are witnessing an exponential growth in the volume and
details of data captured by social media (Bessis & Dobre, 2014; p.4).

Usually, Big Data is characterized by three main properties, referred to as the three Vs (Laney,
2001):

e  Volume (data size or amount of data);
e  Velocity (the fast rate at which data are generated or they need to be processed);
e  Variety (heterogeneity in content and/or form).

Data today comes in all types of formats — from traditional databases to hierarchical data
stores created by end users such as camera feeds, news or social media posts — in our paper we
analyze the latest.

There is a 4" V: Variability. In addition to the increasing velocities and varieties of data, data-
flow can be highly inconsistent with periodic peaks. In case of social media this varies daily
and event triggered peak data loads are usual (Majkic, 2014).

Social media opinions analysis using Big Data

Collecting and analyzing data stream of social media holds the promise of gaining more, faster
and better insights. With the Twitter platform and blogs especially, much of this information
is freely available, in case of Facebook it is more complicated as its algorithm in not really
open for everyone to see. Twitter allows researchers to explore novel means of analyzing
media content, as they use computational methods to assemble, filter, and interpret much of
the collective Twitter conversation around a particular topic or event (Lewis et al., 2013).

Efficiency of educational methods - sentiment analysis

Opinion mining or sentiment analysis is the computational study of people’s opinions,
appraisals, attitudes, and emotions toward entities such as products, services, organizations,
individuals, events, and their different aspects. It has been an active research area in natural
language processing and Web mining in recent years. However, people have difficulty, owing
to their mental and physical limitations, producing consistent results when the amount of
such information to be processed is large. Automated opinion mining is thus needed, as
subjective biases and mental limitations can be overcome with an objective opinion mining
system (Zhang & Liu, 2014; p.1).

The Big Data sentiment analysis presented in this paper is focused on teaching-learning
issues. Using sentiment viz (https://www.csc.ncsu.edu/faculty/healey/tweet_viz/tweet_app/)
tool we searched for general opinion about Moodle and midterms in general.
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Figure 3. Sentiments about Moodle

The search for opinions about Moodle was really productive. The search returned 277 almost
real time (within a time span of an hour) hits where users tweeted using the word Moodle,
with the majority of tweets them being associated with positive feelings and shoving mostly
active involvement. Most of the students are on alert or exited while using Moodle, they feel
calm or relaxed. The most negative opinions are related to the state of boredom and intensity.

Not one user expressed a feeling where he was nervous or depressed.
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Figure 4. Tag clouds associated with the word Moodle

The tweets characterised as pleasant and active centre around tags such as learning, mobile,
documentation, trying or check. The one which are pleasant but subdued use words useful,
evolving, free, content, time or class. There were just a few negative tweets. The ones that
carried active sentiments used word such as: awful, smashing, burning or forgot. Finally, the
negative and subdued one mentioned Moodle together with the terms: teachers, course,
attendance or reading. According to opinions, Moodle is considered to be a pleasant way of
learning, where users are even exited, and no one is stressed or unhappy.
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Figure 5. Sentiments about grammar

In case of sentiments about grammar in general, the results show a bit different picture than in
case of Moodle. Even though the feelings expressed are mostly positive and some tweeters
admitting to be elated or serene, there are some negative clusters of information, and many
users feel tense or bored when expressing their opinions about grammar. Words that are
associated with the state where the user feels depressed or nervous are also used.
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Figure 6. Sentiments about e-learning

The feelings expressed while tweeting about e-learning are the most homogenous. Users feel
alerted, calm or exited. And only 3 tweeters expressed to be tense or bored. No one stated to
be nervous or depressed. Results gained through Big Data analysis show that e-learning is
considered to be a very posity element of education.

Conclusions

Examining the results we can sum up that there is an intensive chatter on Twitter about
Moodle, grammar or e-learning in general. One would assume that they would not be popular
topics, but with 7,000 tweets send in one second there is an amount of tweets about them that
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can be analyzed. Using Big Data helps gather the information and then analyze is to get
valuable insights. As several applications are being develop to handle Big Data, such as
Hadoop and machine learning becomes more efficient, a clearer picture can be seen from
information shattered all over social media. Insights got this way are precious as they can be
used both by teachers and students.
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