
IJSRD - International Journal for Scientific Research & Development| Vol. 8, Issue 9, 2020 | ISSN (online): 2321-0613 

 

All rights reserved by www.ijsrd.com 41 

Ambiguity with Building Data Science Profession Team Roles and the 

Need for a Framework 

Nisha Mohan P.M1 Deepthy S2 Betty Mary Jacob3 Vidya Vijayan4 Simi Elizabeth Jacob5 

1,2,3,4,5Assistant Professor 
1,2,3,4,5Department of Computer Science Engineering 

1,2,3,4,5Mount Zion College of Engineering, Pathanamthitta, India

Abstract— Data Science requires a multi-disciplinary 

approach with a link to Big Data and data driven 

technologies. The paper provides how the proposed EDSF 

can be used for designing effective Data Science and reports 

the experience of implementing EDSF. The benefits of well-

defined roles and then discusses the lack of standardized roles 

within the data science community. It reports on five case 

studies exploring five different attempts to define a standard 

set of roles. These case studies explore the usage of roles from 

an industry perspective as well as from national standard big 

data committee efforts. These case studies to explore the use 

of data science roles within online job. Some roles appeared, 

such as data specialist and data engineer, no role was used 

across all five case studies. Hence, the paper by noting the 

need to create a data science workforce framework that could 

be used by students, employers, and academic institutions. 
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I. INTRODUCTION 

This paper presents a research and coordination activity done 

in the framework of the EU funded EDISON project to 

establish the new profession of Data Specialist. The paper 

provides information about the proposed EDISON Data 

Science Framework and its components that include the Data 

Science Competence Framework, Data Science Body of 

Knowledge, Data Science Model Curriculum, and Data 

Science Professional profiles. [1]The EDSF is intended to 

provide a basis for building effective Data Science curricula 

and enable the whole Data Science supply-demand-

community ecosystem. The paper is organized as follows. 

Introduces into the problem area of establishing a new 

profession of Data Specialist for new emerging technology 

and science domain. The move to parallelization has added 

complexity to big data solutions and introduced the need for 

several specialized skills. Related, the term “data science” has 

become ubiquitous, used to describe any activities that touch 

data. Consequently, it is difficult to ascertain what skills are 

needed to perform the specific tasks required to build and 

deploy big data analytics systems. This is compounded by the 

fact that the field is evolving from work performed by an 

individual that does data science to a team that does data 

science.[2] 

 Within this new context, we lack a vocabulary to 

describe the roles and skills required for an effective data 

science/big data team. This lack of vocabulary creates many 

issues. To address this challenge, this paper frames and 

provides data science workforce definitions with examples. 

The revolutionary value of data in modern computer powered 

e-Science is recognized in earl works by technology 

visionaries.[3] It is first described in the book by Tony Hey 

and others “The  Fourth  Paradigm” and confirmed in the 

HLEG report  “Riding the wave: How Europe can gain from 

the rising tide of scientific data", that computational methods 

and data mining on large sets of scientific and experimental 

data will play key role in discovering hidden and obscure 

relationships between processes and events that are necessary 

in order to make new scientific discoveries and support 

innovation in industry and the modern digital economy. 

Industry also recognises the benefits of Big Data technologies 

and the use of scientific methods in business/operational data 

analysis and in problem solving for managing enterprise 

operations, staying innovative and competitive, and being 

able to provide advanced customer-centric service delivery. 

[4]Modern agile data driven companies are transforming their 

organizational to reflect the important role of data in 

optimizing business and operational processes. These 

changes have increased the demand for new types of 

specialists with strong technical background and deep 

knowledge of the data intensive technologies.[5] This has 

been defined as a new profession of the Data Specialist. The 

paradigm shift known as big data occurred in the mid-2000s 

with the advent of new techniques for large data file storage 

and parallel processing on the distributed data . [6]The 

Hadoop ecosystem relies on horizontal scaling to distribute 

data across independent nodes, with scalability arising from 

the addition of nodes. The result is the use of parallelism for 

scalable, data-intensive application development. While it 

has been given a number of differing conceptual definitions, 

big data is not “bigger data” than common techniques can 

handle but rather data that requires parallel processing to meet 

the time constraints for end-to-end analysis performance at an 

affordable cost. [7]There is no well established definition of 

the Data Specialist due to a diverse number of competences 

and skills expected from these specialists. A Data Specialist 

is a practitioner who has sufficient knowledge in the 

overlapping regimes of expertise in business needs, domain 

knowledge, analytical skills, and programming and systems 

engineering expertise to manage the end-to-end scientific 

method process through each stage in the  big data lifecycle. 

[8]The document defines the following groups of skills 

required from the Data Specialists: domain experience, 

statistics and data mining, and engineering skills The role of 

data specialist is often assigned to anyone who performs any 

activity that touches data, including data management, data 

processing systems, data analytics, and so on. However, the 

skills required for these different tasks vary greatly. As data 

science grows in usage, and teams grow in size, specialization 

within the team naturally occurs.  

 For example, data science teams often have people 

that focus on analytics and others that focus on 

collecting/cleaning data. [9]In reality, many specializations 

are for “vertical” subject matter experts, such as data 

architects, big data engineers, data analysts, or machine 

learning experts. Being a “horizontal” data specialist refers to 

one having general expertise in several disciplines sufficient 
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to guide the work of a diverse team of specialists. While these 

roles are starting to be commonly used, little has been 

published on them. In fact, in a literature review on team data 

science processes, the concept of roles was not identified. 

 There are several concepts that can guide the 

development of an effective curriculum: Alignment and 

Coherence, Scope, Sequence, Continuity, and Integration. 

These 5 basic concepts help develop a logically consistent 

curriculum which components (courses, and learning units) 

complement each other and are ordered in such a way that it 

form a continuous, logical, and progressive learning path. 

There are several common frameworks used to develop 

model curricula, some are subject or discipline centric while 

others are organized around concept and skills that are revised 

as we progress across the curriculum.[10] 

II. DATA SCIENCE BODY OF KNOWLEDGE 

It provides a basis for the definition of the Data Science Body 

of Knowledge, the knowledge needed by the Data Science 

practitioners to perform all the data related processes. It 

defines the content of a curriculum and needs to be mapped 

to desired Learning Outcomes, which in its own turn are 

defined by required competences for target professions. 

[11]The CBE is also associated with more flexible study 

model for already working learners or those who undergo 

professional re-skilling or want to train for a new profession 

based on their existing experience, competences and skills. In 

this case, they can skip learning modules entirely if they can 

demonstrate require competences through the assessment 

system or formal testing. The CBL can also allow the students 

to learn in their own pace, practicing necessary skills as much 

as they need to achieve necessary mastery level. It works 

naturally with both individual self-study and with teacher or 

instructor supervised/facilitated study, so well suited for 

online and remote education, and in particular for post-

graduate education. CBL is also associated with such 

educational technologies and models as MOOCs, flipped 

classrooms, learning analytics, and others targeting growing 

needs of life-long learning and self-re-skilling dictated by 

current fast technologies development. The EDISON project 

[12] is an European Union (EU)-funded effort to “speed-up 

the increase in the number of competent and qualified Data 

Specialists across Europe and beyond”. The focus of the 

collection of information is the EDISON Data Science 

Framework (EDSF), which comprises several related 

documents, including the Competence Framework, the Data 

Science Professional Profiles, and the Model 

Curriculum.[13]The DSP Profiles define four main 

occupational groups: data science infrastructure managers, 

data science professionals, data science technology 

professionals, and data and information entry and access. 

Each of these profiles has descriptions for specific roles 

within that occupational group.[14] 

 The recent studies provides additional descriptions 

of these overarching roles and the activities within these 

roles. Data science activities would reside primarily under the 

application provider where the analytics life cycle takes 

place, with tight coupling to the resources in the processing 

and platform frameworks. [15]Data science work roles could 

span all of those NIST reference architecture roles. To ensure 

successful acceptance of the proposed EDSF and its core 

components, essential role belongs to standardisation in the 

related technology and educational domains. [16]This work 

is being done in the project. Necessary contacts with the 

European and international standardisation bodies and 

professional organisations are being established. It is 

anticipated that real life implementation. 

III. CONCLUSION 

It is anticipated that real life implementation and adoption of 

the EDISON Data Science framework will includes both 

approaches top-down and bottom-up that will allow 

universities and professional training institutions to benefit 

from EDISON recommendations and adopt them to available 

expertise, resources and demand of the Data Science 

competences and skills. Providing clarity and greater 

specificity for the term data specialist would assist in the 

training and employment of specialists with the required 

skills. One way to achieve a comprehensive workforce 

description for data science would be via a consortium of 

interested parties from government, industry, and academia. 

The first task of that consortium would be to develop a 

detailed data science process model that reflects all 

participants’ consensus on what defines a data science 

activity before beginning to determine requisite data 

specialist skills and job titles. This work could then follow the 

NICE model to provide categories, specializations, work 

roles, and tasks to clarify the differences in roles. One 

potential challenge will be that traditional analytics systems 

that need straightforward summary statistics, reporting, or 

business intelligence are developed almost exclusively by 

software and systems engineers, along with traditional roles 

for data modeller, database analyst, and database 

administrators. The challenge will be to describe data science 

work roles for the activities they perform, which in many 

cases may overlap with the traditional systems development 

roles. 
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