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Abstract

There is no doubt that utilization of big data can transform the operation of music
education and counselling research. To this end, the authors of the present study raised a
guestion as to why big data should be applied in music education and counselling
research. Qualitative methodology was adopted to find out from literature why big data
should be applied in music education and counselling research. The findings generated in
the study indicated several reasons why big data is needed in music education and
counselling research. Other issues like how to draw sampling in big data, and sources of
big data in music education and counselling research, among others were keenly
addressed in the study. Recommendation raised was that music education and counselling
researchers should be trained and retrained on big data research techniques,
methodology, and analysis for proper adoption and implementation of big data in music
education and counselling research. Again, it was recommended that stakeholders in
music education and counselling disciplines should receive periodical cognitive
counselling to enable them adjust to the pains of performing research with big data.
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1. Introduction

For more than two decades now, big data have existed in numerous forms. Its
repositories is often built and managed in corporations with educational, commercial,
entertainment, social and other special needs. Historically, big data began in 1990
following the decision by commercial vendors to offer parallel database management
systems for data generation [1]. Since then, many architectural backgrounds have been
built to ensure the continuous use of big data. For instance, in 1991, Teradata systems
emerged as the first to store and analyze big data —1 terabyte. In 2007, Teradata installed
the first petabyte based system and up till now Teradata keeps building structured and
unstructured data. As observed further by Sabarmathi and Chinnaiyan [1], LexisNexis
Group created big data called a “C++"-based distributed file-sharing framework for data
storage and query in 2000. The C++ ... stores and distributes and unstructured, semi-
structured and structured data across multiple servers. Those using C++ system have the
chance to build queries in a C++ dialect called ECL which uses an "apply schema on
read" technique to deduce the structure of stored data when it is queried. In 2011 a
platform called “High-Performance Computing Cluster” (HPCC) was developed to
increase the use of big data concept [1].

Still on architectural background, Google developed a process called MapReduce.
According to Dean and Ghemawat [2], MapReduce is a programming model and an
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associated implementation for processing and generating huge data sets or large amount
of data. Through the use of MapReduce, queries are divided and spread across parallel
nodes and processed in parallel and the results are then gathered and released. The authors
further noted that programs written in MapReduce are automatically parallelized and
executed on a large cluster of commodity machines. However, limitations were noticed in
MapReduce and a programme called “Apache Spark” was developed in 2012 in response
to the limitations. Over the years, many architectural programs have been developed to
facilitate the use of big data. A more advance one is big data analytics called “5C”
(connection, conversion, cyber, cognition, and configuration) [3].

Technologically, there has been series of development in big data process. For
instance, techniques for analyzing data, such as A/B testing, machine learning and natural
language processing have been developed. Big data technologies, like business
intelligence, cloud computing and databases have been established. Also, visualizations,
such as charts, graphs and other displays of the data have been established [4]. Other
forms of big data are labeled as data cubes or tensors databases such as data mining,
internet, multilinear subspace learning, HPC-based infrastructure, distributed databases,
search-based applications, massively parallel-processing (MPP) databases, distributed file
systems, cloud computing among others [5]. Many other technologies are used for big
data. The good thing about the technologies is that there is system high performance,
commodity infrastructure, and low cost. Also, there is notable real or near-real time
information in big data analytics. It worth noted also that there is provision for
virtualization in big data. That is; virtual method is used to gather data. This enables most
of the data to remain in place and only to be taken on demand directly from the source
systems [6].

2. Brief Concept of Big Data

The term “big data” refers to the data sets which are complex to the extent that usual
data-processing application softwares are not enough to handle them. As Snijders, Matzat
and Reips [7] observed, big data usually includes data sets with sizes beyond the ability of
commonly used software tools to capture, curate, manage, and process data within a
tolerable elapsed time. Big data involves search, sharing, transfer, visualization, querying,
updating, information privacy data capturing, data storage, data analysis, and data source
[8]. Big data can be used to describe advanced data analytics methods that remove value
from data to a particular size of data set [9]. According to the author just mentioned, big
data value is generated as a result of creating links between pieces of data, about an
individual, about individuals in relation to others, about groups of people, or about the
structure of information itself. Dedi¢ and Stanier [10] observed that big data has
unstructured data nature. Thus, it requires a set of techniques with some forms of
incorporation to divulge insights from datasets that are diverse, complex, and of a massive
scale.

The characteristics of big data include high volume, velocity, variety, value and
veracity to specific technology and analytical methods for its transformation into value
[11] [12]. It is characterized by volume in terms of the large quantity of generated and
stored data. Thus, if a data is not large enough it cannot be termed as big data. The variety
characteristic of big data is determined by its type and nature. Thus, big data is identified
in huge text, images, audio, and video. In terms of velocity, big data is determined in
terms of the speed the data is produced and processed to meet certain challenges. For data
to be termed “Big data” it must often available in real-time. Thus, it must have high
velocity ratio. In terms of veracity, it can be noted that big data must maintain high
quality and can vary greatly in analysis [13]. Another characteristic of big data is that it is
often a cost-free byproduct of digital interaction [14]. On the whole, big data is
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characterized by the use of parallel computing tools to hold data [15]. In the present study,
big data is described as larger volume, high velocity, and great veracity of data.

3. Sources of Big Data in Music Education and Counselling Research

According to Bhadani and Jothimani [16], the sources of big data are:
3.1. Digitization of content by industries.
3.2.  Advancements in technology.
3.3.  Use of “smart” instrumentation is another source of big data.
3.4. Social media platforms.
3.5. Internet.
3.6. Media/Entertainment.
3.7. Telecommunications.
3.8. Transportation, logistics, retail and utilities.
3.9.  Video Surveillance.

4. Stages of Big Data Process in Music Education and Counselling
Research

The following are the stages of big data process in music education and counselling
research:

4.1. Data Creation Stage: Creation of data is the first stage in big data process. In music
education and counselling research using big data, data can be created from many sources
such as data from, music downloads, movie downloads, live watch, call detail records,
blogs, Whatsapp, Tweets and Facebook Pages [16].

4.2. Data Collection Stage: This is the stage that the data is collected from various
possible data sources. Big data collection methods such as log files, sensors, web crawlers
and network monitoring software are recommended for this assignment [17].

4.3. Data Transmission Stage: This is the stage whereby the data collected is transferred
to data storage and processing infrastructure. The transmission is done to enable further
data processing and analysis. As [16] explained, data transmission can be performed
either through Inter-Dynamic Circuit Network (DCN) or Intra-DCN. The former concerns
with the transfer of data from the data source to the data center while the latter focuses on
the transfer within the data center.

4.5. Data Pre-processing Stage: This is the stage whereby the data collected is pre-
processed to improve the data quality needed for analysis. Data pre-processing covers
processes such as integration, cleaning and elimination of redundant data.

4.6. Data Storage Stage: This is the stage in which big data storage systems are created to
offer reliable storage space and convenient access to the data. Factors such as availability,
consistency, and partition tolerance should be considered while creating big data storage.
For quick access, the following storage systems are recommended for the storage of big
data in music education research: Dynamo, Google File System (GFS), BigTable, Dryad,
CouchDB and Cassandra [16].

4.7. Data Analysis Stage: At this stage, the big data that the researcher collected,

transformed, pre-processed and stored are analysed using appropriate metrics,
architecture, algorithms, tools and visualization.
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4.8. Decision Making Stage: At this final stage of the process, decision is made based on
the analysis results.

5. Why Should Big Data be applied in Music Education and
Counselling Research?

5.1. There is Demand for Big Data in Music Education and Counselling Research:
Generally, the demand of information management specialists has increased rapidly over
the years because of big data. Accordingly, software AG, Oracle Corporation, IBM,
Microsoft, SAP, EMC, HP and Dell spend huge amount of money to specialize in data
management and analytics. There is corresponding increase in the world economy due to
escalating use of data-intensive technologies. For instance, in a certain report, about 4.6
billion mobile-phone were subscribed worldwide, and between 1 billion and 2 billion
people accessed the internet [18]. Another report show that one-third of the worldwide
stored information is in the form of alphanumeric text and still image data [1]. Therefore,
from the figures, it appears that big data is used in many sectors of the society —
government, education, health, music, counselling among others, and many individuals
are involved.

5.2. Big Data is Effective in Terms of Productivity, Innovation and Cost in Music
Education and Counselling Research: It is observed that the application of big data
within music education and counselling permits effectiveness in terms of productivity,
innovation and cost. Data analysis often requires multiple parts of music education
administrators to work in collaboration and create new and innovative processes to deliver
the desired outcome [17,19]. In other words, adoption of big data analysis in music
education research offer cost-effective opportunities to improve decision-making in
critical development areas [20].

5.3. Big Data Provides Infrastructure for Transparency in Music Education and
Counselling Research: Again, big data provides an infrastructure for transparency in
music education and counselling research. It has been established that transparency in
music education and counselling research requires vast amount of data and advanced
prediction tools for a systematic process of data into useful information [21]. Deducing
from the authors view points, a prediction in music education research starts with getting
hold of data where different type of sensory data is available to acquire such as voltage,
pressure, acoustics, vibration, current and controller data. Thus, the generated big data
often act as the input into predictive tools and preventive strategies.

5.4. Big Data Helps Improve Healthcare of Music Education and Counselling
Stakeholders: In addition, big data helps improve healthcare of music educational and
counselling stakeholders —students, parents, teachers, lecturers, and administrators. This is
achieved the use of big data analytics which provide personalized medicine, prescriptive
analytics, clinical risk intervention, waste and care variability reduction, automated
external and internal reporting of patient data, standardized medical terms and patient
registries and fragmented point solutions [22]. The healthcare professionals in charge of
music education stakeholders use big data in form of electronic health record data,
imaging data, patient generated data, sensor data, and other forms of difficult-to-process
data [23]. Healthcare data fits into the central scope of big data because broad data in
healthcare is now electronic [24]. Therefore, there is need for music education and
counselling stakeholders to pay keen attention to health data and information quality
online.
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5.5. Big Data Broadens the Scope of Music Education and Counselling Research:
Furthermore, the application of big data broadens the scope of music education and
counselling research. To this end, trained data professionals and managers and a number
of universities, have created undergraduates and masters programmes to meet this demand
[4,25]. Big data methodology is applied in marketing of music education research. As
observed by Wedel and Kannan [26], music education and counselling department of
universities may have numerous sub-domains (such as advertising, promotions, product
development, training, performance, branding, labeling, etc.) that all may use diverse
types of data. Therefore, music education and counselling research should develop ways
in which music education and counselling administrators can acquire extensive
knowledge on all the techniques used in these sub-domains for accurate application of big
data.

5.6. Big Data is used in Music Education and Counselling Media Process: With the
use of big data, music education and counselling research can shift away from the
conventional approach of using specific media environments such as newspapers,
magazines, brochure, television or radio into the use of technologies that reach targeted
people at best times in best locations [27]. The aim is to convey a message that is
statistically stated to the consumers. Moreover, big data has become a distinctive tool to
help employees in music education sector work more efficiently. It has streamlined the
collection and distribution of Information Technology (IT) in music education and
counselling departments. Again, big data is used to resolve IT and data collection issues
in music education and counselling departments.

Usually, big data is gathered in everything that is done online. It is generated with each
digital footstep and it’s been transmitted in online shopping, social media, streaming
movies, downloading music and other transactions [28]. In the context of music education
research, big data can change the music education and counselling learners, educators,
and administrators’ communications. The creation and analysis of big data creates a new
paradigm in music education and counselling. The new paradigm is that music education
and counselling stakeholders can make enthusiastic choices that enhance learner
experiences, streamline teaching practices, keep learners safe, and ensure institutions can
account for student attrition, satisfaction, and success. Universities offering music
education and counselling courses can gleam demographic, progressive and behavioural
data from surveys, tests, and self-assess students’ general interaction with online courses.

6. Sampling Big Data in Music Education and Counselling Research

The name big data encloses a term related to size which is a vital feature of big data.
But sampling allows the choice of accurate data values from a larger data set to
guesstimate the characteristics of the whole population. In music education and
counselling research sampling big data can be broken down by various data value groups
such as demographic, psychographic, behavioural, and transactional data. Sampling
enables the researchers to utilize a customized proportion of population in any study [29].
The authors cited here conducted a study on sampling algorithms for big data. In the study
they developed a theoretical formulation for sampling Twitter data. The authors used
novel statistical metrics to quantify the statistical representativeness of the Tweet sample,
and originate adequate circumstances on the sample size needed for obtaining Tweet
samples with high representativeness. In like manner, music education research can utilize
big data with accurate sampling. In each case, the population and the sampling will
depend on the problem being discussed. For instance, in study on music downloads or
direct play on YouTube, the researcher may decide to use the number of clicks per day as
population and then apply certain methods to determine the sampling. The rule of the
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thumb should be that every big data research in music education and counselling passes
through sampling.

7. Examples of Studies that Applied Big Data in Music Education
Research

Mcpherson and Davidson [30] collected big data, including broad interviews and
surveys with teachers, students and parents. Among others, video data of practice
strategies, and assessment of visual and creative forms of musical aptitude and skill were
performed for over a period of more than five years. In another instance, the authors
further revisit as many of the original participants as possible through online surveys,
face-to-face interviews, diaries and visual-auto ethnographic methods to examine present
music lives and reflect upon past ones. In each of the instances, big data were collected
and the researchers passed through the stages outlined earlier. Mills [31] used national
data set to establish a robust picture of relevant aspects of music in schools in England.
The author also performed the research on an individual school that has systematically
increased the participation in music using strategies that other schools could replicate. The
studies were performed using big data processes. In another study using big data
procedure, Faulkner, Davidson and McPherson [32] reported humerous decision trees that
emerged from mining for knowledge in datasets constructed from the musical journeys,
experiences and abilities of 157 young people in Australia from the outset of instrumental
tuition in primary school and for the following 12 years. Still through big data procedure,
Schéfer, Smukalla and Oelker [33] investigated long-term effects of intense musical
experiences on people’s way of life.

8. Example of Studies that Applied Big Data in Counselling Research

Based on big data procedure, Gorad, Zalte, Nandi and Nayak [34] developed a web
application that helps students studying in high schools to select a course for their career.
The system also recommends a career option based on the student’s personality trait,
interest and their capacity to take up the course.

9. Possible Limitations of Application of Big Data in Music Education
and Counselling Research

9.1. The rate of increase in big data is much faster than the existing processing systems
[17]. Therefore, more processing systems should be developed to carter for big data in
music education research.

9.2. It is possible that the value of big data may decrease over time. Thus, real time or
near real time analysis of the data is recommended.

9.3. It is difficult to have good representation of heterogeneous data. For instance,
unstructured data like social media, images and videos data which cannot be stored is hard
to sample with good representation.

9.4. There are challenges such as inadequate technological infrastructure, economic and
human resource scarcity in a developing country like Nigeria. Future study should
investigate how the challenges can be controlled.

9.5. Also concerns such as privacy, imperfect methodology, and interoperability issues
challenge the application of big data.
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9.6. Also use of big data in healthcare of music education stakeholders may raise
momentous ethical concerns ranging from risks for individual rights, privacy and
autonomy, to transparency and trust.

10. Conclusion and Recommendations

In order to apply big data in music education and counselling, first, data must be
processed with advanced statistical tools called “analytics and algorithms” [35]. This
makes the data to reveal meaningful information both visible and invisible components.
For effectiveness, data creation algorithms need to identify and fix visible and invisible
issues such as machine degradation, component wear, among other [21].

The authors recommended that music education and counselling researchers should be
trained and retrained on big data research techniques, methodology, and analysis for
proper adoption and implementation of big data procedure in music education and
counselling research.

Again, the authors that stakeholders in music education and counselling disciplines
should receive periodical cognitive counselling to enable them adjust to the reality of
performing research with big data.

The authors also recommended that music should be used as therapeutic technique in
counselling and psychotherapy. This is primarily because music evokes emotion and
memory, brings meaning to life, and motivates individuals to go beyond perceived limits.
Also, it appears that music awakens human senses and stimulates human brain structures.
Therefore, the use music technique in counselling can facilitate expression and relieve of
challenging situations. Again music therapies should be utilize in counselling as a
rehabilitative tool for various emotionally distressed outcomes such as depression, mood
disturbances, anxiety, nausea, fear, anger, sadness, and pain [36].

The authors also recommended that counsellors should create chance to participate in
music-based activities such as drumming, singing, song selection, song writing,
movement and dance, music-based imagery, visualization and combined art-music
activities. Such participation will give them opportunity to engage in music-based
researches to promote music and counselling research collaborations. Also, such
participations will give counsellors ample opportunities to learn music skills they can
apply in counselling situations.
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