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ABSTRACT

This chapter focuses on introduction to the field of data science. Data science is the area of study which 
involves extracting insights from vast amounts of data by the use of various scientific methods, algorithms, 
and processes. The term data science has emerged because of the evolution of mathematical statistics, 
data analysis, and big data. Data science helps to discover hidden patterns from the raw data. It en-
ables to translate a business problem into a research project and then translate it back into a practical 
solution. The purpose of this chapter is to provide emphasis on integration and synthesis of concepts, 
techniques, applications, and tools to deal with various facets of data science practice, including data 
collection and integration, exploratory data analysis, predictive modeling, descriptive modeling, data 
product creation, evaluation, and effective communication.

INTRODUCTION

Data Science is the science and art of using computational methods to identify and discover influential 
patterns in data. The goal of data science is to gain insight from data and often to affect decisions to 
make them more reliable (D.Abbott, 2014).

Data is necessarily a measure of historic information so, by definition, data science examines historic 
data. Considering this definition data science can be defined as organizing data knowledge that can 
be used for experiments and prediction. The need for data science has developed due to the immense 
increase in the amount of raw data such as images, text, video and others.

Every field is contributing to this ever increasing data such as engineering, mining, healthcare, hos-
pitality, energy etc. Data scientists are developing various algorithms and techniques in order to process 
and analyze this data and make the best use out of it. Previously health industry used hard paper to store 
data regarding patients and other medical issues. But the new trend has helped doctors to store this data 
in electronic form (Raghupathi & Raghupathi, 2014).
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Space exploration has produced a large amount of data considering the recent space missions. Data 
scientists have also helped to store this data and use it for prediction to carry out further missions. Imple-
menting business logics and strategies need data analysis and predictions which can be now easily done 
by the use of prediction algorithms.

Energy companies are using data prediction algorithms to manage the energy production based on 
demands and supply. This prediction has aided to use the available energy efficiently. In coming years 
machines will have the ability to predict and generate the required resource as per the supply and demand. 
The current upcoming technology artificial intelligence is also being helped tremendously by the use of 
data mining and prediction algorithms.

Table 1. Shows various Methods, Tools and Applications used in Data Science

Author Advantages Disadvantages

Katerina Lepenioti et al., 
(2020)

This paper provides clarity on the research field of 
prescriptiveanalytics, synthesizes the literature review 
in order to identify the existing research challenges, 
and outlinesdirections for future research.

The review presented herein is limited to works explicitly 
scoped as prescriptive analytics. It does not deal with 
works from different research fields that can potentially 
contribute to the field of prescriptive analytics.

Ben Kei Daniel (2019)
This paper was inspired partly by insights drawn 
fromthe literature but mostly informed by experience 
researching into Big Data in education.

This paper does not discuss privacy, ethics, access and 
governance issues and identify strategies to support 
educationalresearchers.

ImanRaeesi Vanani et al., 
(2019)

This paper discussed the methods of both ML and DL 
and an ML/DL deployment model for IOT data.

This paper does not discuss the methods of both ML and 
DL and an ML/DL deployment model for IOT fog and 
edge computing.

Jeffrey Ray et al., (2018)

This paper provides an overview of the current 
research efforts in Big Data science, with particular 
emphasis on its applications, as well as theoretical 
foundation.

This paper does not consider applications of Natural 
Language Processing and Network Theory.

Jens Baum et al., (2018)
This paper is based on a broad, systematic literature 
review consisting of a two-step search approach 
combined with additional filtering and classification.

This paper considers search strings consisted of the 
words “big data”, “maintenance”, “production” and 
“manufacturing” and did not consider other related terms, 
such as “factory”, “industry 4.0” and so on. This study 
considered only papers written in English (including the 
title, abstract and full text); others were excluded.

G. Magesh et al., (2017)
This paper is facilitating future researchers to 
develop new approaches and algorithms to solve few 
challenges in big data.

This paper addressed only few challenges in big data and 
its applications in various fields.

LongbingCao (2017) This paper provides a comprehensive survey and 
tutorial of the fundamental aspects of data science.

This paper does not provide algorithms and process of data 
science.

Yulan Liang et al., (2016)
This paper provides a general survey of recent 
progress and advances in Big Data science, 
healthcare, and biomedical research.

This paper does not consider Big Datasets in healthcare, 
and biomedical research.

SanketMantri (2016) This paper discussed about data science, current and 
future development in this field.

This paper does not consider new methods to obtain 
appropriate values and develop good computational data 
sets.

PanagiotisBarlas et al., 
(2015)

This paper provides an overview of open source (OS) 
data science tools, proposing a classification scheme 
that can be used to study OS data science software.

The proposed classification scheme provides useful, but 
limited scope, statistical functionality to the parent tool.

LITERATURE REVIEW



 

 

16 more pages are available in the full version of this document, which may

be purchased using the "Add to Cart" button on the publisher's webpage:

www.igi-global.com/chapter/introduction-to-data-science/264301

Related Content

Data Analytics in the Pharmacology Domain
Maryam Qusay Yousif Helae, Dariush Ebrahimiand Fadi Alzhouri (2022). International Journal of Big Data

and Analytics in Healthcare (pp. 1-16).

www.irma-international.org/article/data-analytics-in-the-pharmacology-domain/314229

Analyzing and Predicting Learner Sentiment Toward Specialty Schools Using Machine Learning

Techniques
Md Shamim Hossain, Mst Farjana Rahmanand Md. Kutub Uddin (2022). Applying Data Science and

Learning Analytics Throughout a Learner’s Lifespan (pp. 133-158).

www.irma-international.org/chapter/analyzing-and-predicting-learner-sentiment-toward-specialty-schools-using-machine-

learning-techniques/301859

Clustering by K-Means Method and K-Medoids Method: An Application With Statistical Regions

of Turkey
Onur Önay (2021). Handbook of Research on Engineering, Business, and Healthcare Applications of Data

Science and Analytics (pp. 453-484).

www.irma-international.org/chapter/clustering-by-k-means-method-and-k-medoids-method/264324

Future Trends in Community of Inquiry Research and Big Data
 (2018). The Community of Inquiry Framework in Contemporary Education: Emerging Research and

Opportunities  (pp. 97-112).

www.irma-international.org/chapter/future-trends-in-community-of-inquiry-research-and-big-data/198530

Sampling in Qualitative Research
Musarrat Shaheen, Sudeepta Pradhanand  Ranajee (2019). Qualitative Techniques for Workplace Data

Analysis (pp. 25-51).

www.irma-international.org/chapter/sampling-in-qualitative-research/207789

http://www.igi-global.com/chapter/introduction-to-data-science/264301
http://www.irma-international.org/article/data-analytics-in-the-pharmacology-domain/314229
http://www.irma-international.org/chapter/analyzing-and-predicting-learner-sentiment-toward-specialty-schools-using-machine-learning-techniques/301859
http://www.irma-international.org/chapter/analyzing-and-predicting-learner-sentiment-toward-specialty-schools-using-machine-learning-techniques/301859
http://www.irma-international.org/chapter/clustering-by-k-means-method-and-k-medoids-method/264324
http://www.irma-international.org/chapter/future-trends-in-community-of-inquiry-research-and-big-data/198530
http://www.irma-international.org/chapter/sampling-in-qualitative-research/207789

