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Presentation Outline

- Fundamental concepts: Big data, Business Intelligence & Analytics

- Making sense of the current Big data confusion and hype

- Three different perspectives (business, data science & IT) of BI&A

- Emerging trends – Data Visualization and Visual Analytics

- Our current research: Visual Atlas of Australian Cooperatives 

- Beyond Business Analytics: Analytics in Human Complex Systems
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Big Data Phenomenon

PROFESSOR O. MARJANOVIC, “BIG DATA, ANALYTICS AND DATA VISUALIZATION, CSU SEMINAR 20.06.2018



A Contested Space

Big Data Landscape
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The reality of Big Data

PROFESSOR O. MARJANOVIC, “BIG DATA, ANALYTICS AND DATA VISUALIZATION”, NOVI SAD, 23 SEPT 2019
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What is (are)  “Big Data”?

Big Data: Key defining characteristics:

- Volume
- Velocity
- Variety

- Veracity

“The 3Vs”

PROFESSOR O. MARJANOVIC, “BIG DATA, ANALYTICS AND DATA VISUALIZATION”, NOVI SAD, 23 SEPT 2019
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What is (are)  “Big Data”?

Industry practitioners keep inventing additional Vs

- Variability
- Visualisation
- Value
- Variability
- Venue
- Vocabulary
- Vagueness
- Virility
- Vendible
- Vaticination
- Voracity
- Vanity
- Etc.

“Big Data provides the sort of visionary and predictive 
powers only previously obtainable through ritual sacrifice, 
magic potions and the casting of spells”

“If you can sell it, and sell it as Big Data, then it ‘is’ Big Data.”

PROFESSOR O. MARJANOVIC, “BIG DATA, ANALYTICS AND DATA VISUALIZATION”, NOVI SAD, 23 SEPT 2019
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A long history of Business Intelligence and 

Analytics

Watson (2014)

PROFESSOR O. MARJANOVIC, “BIG DATA, ANALYTICS AND DATA VISUALIZATION”, NOVI SAD, 23 SEPT 2019
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Evolution of Business Analytics
Davenport (2018)
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Business Analytics: Different perspectives 

Data Science
Statistical 

techniques

IS
(Business/

Organization)

IT

MIT ‘s survey (“Big Data, Analytics, and the Path from Insights to Value”) of 3000+ executives from 108 countries across 30 
industries confirms that the biggest challenges in adopting analytics are managerial and cultural (MIT Sloan and IBM, 
2014) 

PROFESSOR O. MARJANOVIC, “BIG DATA, ANALYTICS AND DATA VISUALIZATION”, NOVI SAD, 23 SEPT 2019



12

From Data to Insight to Action

What kind of data?

From where?

Captured how?

In which context?

For what purpose?

To address what 
problem?

Important Questions to ask:

Data

Insight(s)
Action(s)

Feedback
Including 
big/small or 
any other data

Context

PROFESSOR O. MARJANOVIC, “BIG DATA, ANALYTICS AND DATA VISUALIZATION”, NOVI SAD, 23 SEPT 2019
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The Data Science Perspective

Data
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Data 
Science

IS
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IT

Data science: Data first; Business context not considered (e.g. business 
processes); Strong focus on numerical data; Very sophisticated 
knowledge of statistical methods; Limited domain knowledge; Provide 
information to decision makers
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The IT Perspective

Data

Insight(s)

Action(s)

Feedback

Data 
Science

IT
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IT

IT: Data first; Business context not considered (e.g. business processes); Strong focus on 
data administration, storage, (warehouses/ data marts, hadoop-based technologies), data 
integration, transformation & load; speed of access; algorithms; structured and unstructured 
data; Set environment for data science; Provide information to decision makers

PROFESSOR O. MARJANOVIC, “BIG DATA, ANALYTICS AND DATA VISUALIZATION”, NOVI SAD, 23 SEPT 2019
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The Information Systems (IS) perspective
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Business problem 
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Org/Business: Concern with Context; Starts from Business problem and/or opportunity; 
Domain knowledge; Responsible for decisions, actions and consequences; Challenges 
with defining and collecting effective feedback (more than numerical data; Should consider 
wider societal context (but often does not)

Context
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Business Analytics: Different roles

Latest update: Business Users of Visual Analytics as Data 
producers (”Citizen scientists”)

(Watson, 2014)

PROFESSOR O. MARJANOVIC, “BIG DATA, ANALYTICS AND DATA VISUALIZATION”, NOVI SAD, 23 SEPT 2019



The Emergence of Visual Analytics (VA)
• (Mainstream) Business Intelligence & Analytics: 
– numerical data, 
– focus on finding answering to given (business questions) questions
– ”Traditional” approaches to visualisation – pie charts, graphs etc.

• Rapidly growing:  Visual Analytics (VA)
– Visual data of different kind (numbers, qual data, sound, pictures etc.)
– Focus on finding relevant questions
– Does not require knowledge and experience in “deep-analytics” & even

statistics
– Story-telling with data

17

The largest international survey conducted by TDWI: the greatest barriers to organizational adoption of visual 
analytics are lack of skilled personnel and training (TDWI, 2013, pp.5). 
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The Emergence of Data Visualisation &
Visual Analytics (VA)

Answer the given question(s) Formulate new question(s)

Data-driven story-telling
The greatest barriers to organizational adoption of visual analytics are lack of skilled personnel 
and training (TDWI, 2017)

Data visualisation Visual data exploration



Smolan and Erwitt (2012), The Human Face of Big Data, Against All Odds Productions;

VA makes it easier for humans to observe patterns in large volumes of data (HBR, 2016)



VA - … we visualise data to … see what could not be seen before” (HBR, 2016) 



10 Companies that control what we eat!

VA - … we visualise data to … see what could not be seen before” (HBR, 2016) 



VA- we visualise data  to prompt people (decision-makers) to take action 



VA- we visualise data to move people to feel …” (HBR, 2016)

Your
MUM



Your
MUM

VA- we visualise data to move people to feel …” (HBR, 2016)



Important: What kind of data?
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Visual Ethics

Visualisations influence people much more than numbers
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Example: Visual Ethics
- Different forms of data visualization have the power to distort information and influence 
people much more than numbers



(Schwabish, 2014) 

Example: Visual Ethics



3D is not necessarily better (easier to 
comprehend) than 2D!

Cybulski & Marjanovic (2016), OLT Research 
Grant Final Report



Practitioner
Stories of	using
VA

Published	
industry	
Case	studies

Observations	of	
Visual	Analytics		
in	practice

-How	do	practitioners	
use	VA?
-- who	is	using	VA?
--for	what	purpose?
-- what	kind	of	
decisions	do	they	
make?
-What	are	the	current		
challenges?
-What	are	the	new	
opportunities?
-What	are	the	required	
skills?	

Interviews	with	
industry	
practitioners	

Industry	practices Marjanovic: VA of the Future, Au Gov OLT grant (2014-2016)

Organisational Challenges of VA

Organisational silos

Different sources of data 

Data quality issues

Collaboration to bring in different perspectives

Need to combine and reconcile different 
insights in order to propose an action

Need to use storytelling to communicate the 
findings and intended action.

Patterns 

PROFESSOR O. MARJANOVIC, “BIG DATA, ANALYTICS AND DATA VISUALIZATION”, NOVI SAD, 23 SEPT 2019



An example: Collaborative VA brings to the surface 
some important organisational issues…

An interesting experiment: Three groups of students: sales, finance and customer services.

Which products should the company 
produce next year, in order to maximize 
its profit?

Functional silos, different perspectives, 
incomplete data, different interpretations

Marjanovic, (2015) ACIS’2015



Main designerInitial designer

A major shift: 
Visualization as a process (verb) rather than an outcome (noun)

VA  skills Domain knowledge
Context knowledge

Visualising data Visualising through data

Marjanovic (2015) QC Re-Imagine Education USA



An example: Visual Atlas of Australian Cooperatives
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Governments

Patmore, Marjanovic, Belnave
ARC-DP (2017-2019)
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Visual Atlas of Australian Cooperatives
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Important considerations: Visual Ethics, “Performative aspects of data”

Please note: These are static screen-shots and as such do not represent dynamic aspects of Visual Atlas
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Design research artifacts:

- A very comprehensive high 
quality data set collected by 
historians

-A “Visual Atlas” infrastructure 
ready for future opportunities

-- a method of empowering 
practitioners to engage in 
ongoing data exploration 
through secondary design 

-- a collection of data 
visualization stories

Action Design Research

PROFESSOR O. MARJANOVIC, “BIG DATA, ANALYTICS AND DATA VISUALIZATION”, NOVI SAD, 23 SEPT 2019



Visual Atlas of Australian CMEs

Interesting research challenges (so far):

- VA Tool -> VA Infrastructure

- Participatory co-design

- Transfer of skills from Primary to “Secondary” designers

- Visual storytelling

- Knowledge-sharing processes through collaborative sense-
making

- Design of data-driven services

- Visual boundary objects

- Open data ethics and datafication effects

- Visual ethics

- Participatory data quality

- Visual Atlas as “pattern” for future VA infrastructures

- Visual Atlas as a “living data environment”

- Visualisation of conceptual phenomena (e..g. visualisation of 
impact)

- Visual Atlas as a Human Complex System

PROFESSOR O. MARJANOVIC, “BIG DATA, ANALYTICS AND DATA VISUALIZATION”, NOVI SAD, 23 SEPT 2019
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Beyond Visual Atlas

Business Analytics (Data-driven)

Analytics in Human Complex Systems (Requires “Thinking in Systems”*)

BUSINESS ANALYTICS -> ANALYTICS IN HUMAN COMPLEX SYSTEMS

Engineering	
Systems

Living	systems	

Human	Complex	
Systems

Example: Datafication effects of MySchool Marjanovic and Cecez-Kecmanovic (2017)
https://www.sciencedirect.com/science/article/abs/pii/S0963868717302482
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Towards data humanism…

PROFESSOR O. MARJANOVIC, “BIG DATA, ANALYTICS AND DATA VISUALIZATION”, NOVI SAD, 23 SEPT 2019



Thank you!
Thank you!


