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What is data science ?
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Data science is the extraction of actionable knowledge directly from 

data through a process of discovery, or hypothesis formulation and 

hypothesis testing. 

Data science [...] incorporates principles, techniques, and methods 

from many disciplines and domains including (advanced) data 

management, data cleansing, analytics, visualization, 

engineering, etics, policy, in the context of Big Data*

* Adapted from National Institute of Standards and Technology (NIST) Big Data Working Group (2015)



Why data science?
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Arjen Daane (Global Detector) - WEcR

Devis Tuia, Benjamin Kellenberger (GRS)
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Hans Marvin, Yamine Bouzembrak (RIKILT)
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Wageningen Data Competence Centre



Considerations
(in relation to education)
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Consideration 1 – Data science field is very broad
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Vincent Granville, Data Science Central (2017)



Profile Data scientist - competences
(adapted from EDISON project) 
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Data Analytics Data Science Engineering Data Management Research Methods and 
Project Management 

Domain related 
Competences 

Use data analysis and statistical 
techniques on data to deliver insights 
into research problem

Use engineering principles (software 
design and development) and modern 
computer technologies (programming) to 
research, design, implement new data 
analytics applications.

Develop and implement data 
management strategy for data collection, 
storage, preservation, and availability for 
further processing

Create new understandings and 
capabilities by using the scientific 
method

Use domain knowledge to develop 
relevant data analytics applications

Use techniques such as Machine learning, 
Data Mining, Prescriptive and Predictive 
analytics, for complex data analysis through 
the whole data cycle.

Use engineering principles (general and 
software) to research, design, develop and 
implement instruments and applications 
for data collection, storage, analysis and 
visualisation

Develop and implement data strategy, in 
particular, in a form of data management 
policy and Data Management Plan (DMP)

Create new understandings by using the 
research methods

Analyse information needs, assess 
exisitng data and suggest/identify new 
data required for specific context

Apply statistics, time series analysis, 
optimization, simulation, to deploy models 
for analysis and prediction

Develop and apply computational 
solutions to domain related problems using 
data analytics platforms, with the special 
focus on Big Data technologies and cloud 
based data analytics platforms

Develop and implement data models, define 
metadata using common standards and 
practices

Direct systematic study toward understanding 
of the observable facts, and discovers new 
methods

Operationalise fuzzy concepts to enable key 
performance indicators measurement to 
validate the research results or business 
analysis, identify and assess potential 
challenges

Identify, extract, and pull together available 
and pertinent heterogeneous data, 
including modern data sources such as 
social media data, open data, 
governmental data

Develop and prototype specialised data 
analysis applicaions, tools and supporting 
infrastructures for data driven scientific 
workflow.

Integrate heterogeneous data from 
multiple source and provide them for further 
analysis and use

Analyse domain related available data to 
identify research questions and 
formulate sound hypothesis

Deliver business focused analysis using 
appropriate BA/BI methods and tools, identify 
business impact from trends; make business 
case as a result of organisational data 
analysis and identified trends

Understand and use different performance 
and accuracy metrics for model validation in 
analytics projects, hypothesis testing, and 
information retrieval

Develop, deploy and operate large scale 
data storage and processing solutions 
using different distributed and cloud based 
platforms for storing data (e.g. Data Lakes, 
Hadoop, Hbase, Cassandra, MongoDB, 
Accumulo, DynamoDB, others)

Maintain historical information on data 
handling, including reference to published 
data and corresponding data sources (data 
provenance)

Analyse opportunity and suggest use of 
historical data available in the study field or
organization for creating new knowledge or 
optimization 

Develop required data analytics for 
organizational tasks, integrate data analytics 
and processing applications into organization 
workflow and business processes to enable 
agile decision making

Consistently apply data security 
mechanisms and controls at each stage of the 
data processing, including data 
anonymisation, privacy and IPR protection.

Ensure data quality, accessibility, 
interoperability, compliance to 
standards, and publication (data curation), 
comply with FAIR principles

Design experiments which include data 
collection (passive and active) for hypothesis 
testing and problem solving

Analyse customer relations data to 
optimise/improve interacting with the specific 
user groups or in the specific business sectors

Visualise results of data analysis, design 
dashboard and use storytelling methods

Design, build, operate relational and non-
relational databases (SQL and NoSQL), 
integrate them with the modern Data 
Warehouse solutions, ensure effective ETL 
(Extract, Transform, Load), OLTP, OLAP 
processes for large datasets

Develop and manage/supervise policies on 
data protection, privacy, IPR and ethical 
issues in data management

Develop and guide data driven projects, 
including project planning, experiment design, 
data collection and handling

Analyse multiple data sources for marketing 
purposes; identify effective marketing actions



Consideration 2

§ All students share interest and skills in Life
Sciences

§ Not all students share interest and skills in
(Big) Data Science
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Consideration 2

15

Geo-information Science

Bioinfromatics

Biosystems

Engineering

Hydrology 

and Water 

quality



Consideration 3
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Consideration 3
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Consideration 4
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Consideration 5

§ Strong (Life Sciences) domain knowledge is an opportunity
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Consideration 6
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• Lots of bottom-up (research) and very specific DS education initiatives.
• Need for generic Data Science education offerings
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Data science related courses
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Data Science minor
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- Employ a data lifecycle approach to organize their data 
driven research;
- Identify appropriate analysis techniques when confronted 
with new datasets and questions;
- Design and implement databases for applications in the 
WUR domain;
- Write efficient and well-documented computer programs;
- Apply and evaluate relevant visualization and quantitative 
data analysis methods;
- Communicate research findings by data storytelling;
- Consider broader issues related to data collection, 
processing and dissemination, including licensing and 
privacy issues.



Data science tracks embedded in an application domains
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Summary

§ Data science is a broad domain;
§ Strong domain knowledge as an opportunity for DS
§ Not everyone must like it but most will probably need it;
§ Dillema which knowledge level;
§ T à ∏ education;

§ Research groups recognize already the need for DS education 
§ € € €
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