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Why Data Science?
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Why Data Science?

WE ARE GENERATING MORE 
DATA THAN EVER BEFORE

Health
records

Online 
activity

Sensors
Scientific 
experiments

Images & 
videos

But does data necessarily mean more knowledge?
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From data to knowledge

We are drowning in information 

and starving for knowledge.

–Rutherford D. Roger

Having data is not enough.

The challenge is to transform increasingly large and complex data into 
useful knowledge and informed decisions. 4



Data is everywhere

Data is generated 
continuously, across 
almost every domain.

https://www.domo.com/learn/infographic/data-never-sleeps-12
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What can we do with data?

What happened?  Understand and describe
How did energy consumption change?

Why did it happen?  Discover patterns and relationships
What factors are associated with disease progression?

What will happen?  Predict and forecast
Which machines are likely to fail?

What should we do?  Support decisions and actions
Which intervention should we recommend?
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More data, more opportunities and more challenges
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What is Data Science?
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What is Data Science?

Data Science is the study and practice of extracting value from data.

The value does not come from the data alone. It comes from how the data 
is interpreted and used.

DATA

observations and evidence

ANALYSIS

methods for learning from 
data

CONTEXT

meaning, constraints and 
purpose
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Insights, decisions and actions
Data Science can deepen understanding or guide what happens next.

INSIGHTS DECISIONS AND ACTIONS

Describe summaries and trends

Discover patterns and relationships

Structure groups and latent organization

Explain hypotheses and mechanisms

Predict future outcomes

Classify cases or events

Recommend possible choices

Optimize decisions under constraints

Some projects aim to understand. Others aim to predict or intervene. Many do both.
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A Data Science example
EXAMPLE CASE STUDY:
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Data Science and related fields

12



Where does Data Science begin?

01 Calculate the average grade of a class

02 Create a dashboard of hospital admissions

03 Investigate factors associated with readmission

04 Develop a system to identify patients who may benefit from follow-up care

There is no sharp boundary. Scope, purpose and context matter more than the use of 
a particular algorithm.

Which of these situations count as Data Science?
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A working definition for this course
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Data Science as an 
interdisciplinary field
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Why is Data Science interdisciplinary?
Data Science problems connect technical questions with 

domain needs, human decisions and societal consequences.

A university wants to identify students who may need additional support.

DOMAIN

What does “at risk” mean, and what support is 
appropriate?

DATA

Which observations are relevant, reliable and 
ethically available?

ANALYSIS

Which methods can reveal patterns or estimate 
risk?

USE

How should the university interpret and act on 
the results?

No single discipline can answer all four questions.

EXAMPLE:
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Contributions from different disciplines
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One  problem through different lenses
EXAMPLE:
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The role of domain knowledge

Domain expertise influences every stage, not only the initial question.

01

PROBLEM FORMULATION

Which question 
is meaningful?

02

DATA

Which variables 
and populations 
are relevant?

03

INTERPRETATION

Do the patterns 
make sense in 
the domain?

04

EVALUATION

Which errors and 
outcomes matter?

05

ACTION

Which intervention 
is feasible and 
appropriate?

The same analytical method can produce useful or misleading 
results depending on how well the domain is understood.
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Interdisciplinary work requires collaboration
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The role of a Data Scientist
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The role of a data scientist
A data scientist uses data and analytical methods to investigate questions and support decisions.

FRAME THE PROBLEM

Translate a real-world need into questions that 
data can help answer.

WORK WITH DATA

Understand, prepare and evaluate the available 
data.

DEVELOP AND EVALUATE

Select appropriate methods and assess the 
resulting evidence.

COMMUNICATE AND SUPPORT USE

Explain the results and connect them with 
decisions or actions.

The role connects the problem, the data, the analysis and its use.
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The Data Science lifecycle
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From a real-world need to an analytical problem
EXAMPLE:
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Understanding the data

Data preparation requires decisions about meaning, not only technical cleaning.

PROVENANCE

Where did the data come from, and why was it 
collected?

QUALITY

What is missing, noisy, inconsistent or 
unreliable?

REPRESENTATION

Which people, situations or periods does the 
dataset represent?

MEANING

What do the variables measure, and what 
might they fail to capture?
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Analysis, modeling and evaluation
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From analytical to real-world use

EXAMPLE:
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The role depends on the project and organization
There is no single job description for a data scientist.

RESEARCH Formulating questions, analyzing evidence and scientific communication

SMALL ORGANIZATION Working across most stages of the lifecycle

LARGE TECHNOLOGY TEAM Experimentation, modeling and collaboration with specialist engineers

PUBLIC SECTOR OR HEALTHCARE Validity, accountability and domain constraints and consequences

CONSULTING Problem formulation, rapid analysis and client communication

How does Data Science work change across application domains?
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Applications across domains
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Data Science across domains
Different domains use data to understand phenomena, anticipate outcomes and support decisions.

HEALTHCARE Which patients may need 
additional care?

EDUCATION Which students may 
benefit from support?

TRANSPORTATION Where and when will 
congestion occur?

RETAIL Which products may be 
relevant to a customer?

INDUSTRY Which machines are at 
risk of failure?

FINANCE Which transactions 
require investigation?

What is common to all six examples?
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Domain, data and intended use
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Common tasks across different domains
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Prediction has different consequences
The same technical error can have very different practical effects.

APPLICATION FALSE POSITIVE FALSE NEGATIVE

Hospital readmission Unnecessary follow-up
A vulnerable patient receives no 
additional care

Student dropout
A student receives unnecessary 
attention A struggling student receives no support

Machine failure Unnecessary maintenance An unexpected breakdown occurs

Fraud detection A legitimate transaction is blocked Fraud remains undetected

Which error is more costly?
The answer depends on the domain, 

stakeholders and available actions.
33



Context changes the Data Science problem
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Challenges in Data Science
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Challenges in Data Science
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Is the data suitable for the question?
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Will the conclusions remain valid?
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Who benefits, and who may be harmed?

39



Can the result work in practice?
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One problem can reveal several challenges
EXAMPLE:

41



Questions for responsible Data Science
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Emerging trends
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Emerging trends in Data Science
CURRENT DIRECTIONS IN 2026
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Models that work across data types
CURRENT DIRECTIONS IN 2026
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AI systems increasingly participate in the workflow
CURRENT DIRECTIONS IN 2026
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Data Science as a partner in scientific discovery
CURRENT DIRECTIONS IN 2026
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Capability increases the need for responsibility
CURRENT DIRECTIONS IN 2026
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What remains fundamental?
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Reading

Data Science in Context: Foundations, Challenges, Opportunities 
Alfred Z. Spector, Peter Norvig, Chris Wiggins, Jeannette M. Wing
Read Section 1.1
https://datascienceincontext.com/manuscript/

50


	Slide 1: Foundations of Data Science Introduction to Data Science
	Slide 2: Why Data Science?
	Slide 3: Why Data Science?
	Slide 4: From data to knowledge
	Slide 5: Data is everywhere
	Slide 6: What can we do with data?
	Slide 7: More data, more opportunities and more challenges
	Slide 8: What is Data Science?
	Slide 9: What is Data Science?
	Slide 10: Insights, decisions and actions
	Slide 11: A Data Science example
	Slide 12: Data Science and related fields
	Slide 13: Where does Data Science begin?
	Slide 14: A working definition for this course
	Slide 15: Data Science as an interdisciplinary field
	Slide 16: Why is Data Science interdisciplinary?
	Slide 17: Contributions from different disciplines
	Slide 18: One  problem through different lenses
	Slide 19: The role of domain knowledge
	Slide 20: Interdisciplinary work requires collaboration
	Slide 21: The role of a Data Scientist
	Slide 22: The role of a data scientist
	Slide 23: The Data Science lifecycle
	Slide 24: From a real-world need to an analytical problem
	Slide 25: Understanding the data
	Slide 26: Analysis, modeling and evaluation
	Slide 27: From analytical to real-world use
	Slide 28: The role depends on the project and organization
	Slide 29: Applications across domains
	Slide 30: Data Science across domains
	Slide 31: Domain, data and intended use
	Slide 32: Common tasks across different domains
	Slide 33: Prediction has different consequences
	Slide 34: Context changes the Data Science problem
	Slide 35: Challenges in Data Science
	Slide 36: Challenges in Data Science
	Slide 37: Is the data suitable for the question?
	Slide 38: Will the conclusions remain valid?
	Slide 39: Who benefits, and who may be harmed?
	Slide 40: Can the result work in practice?
	Slide 41: One problem can reveal several challenges
	Slide 42: Questions for responsible Data Science
	Slide 43: Emerging trends
	Slide 44: Emerging trends in Data Science
	Slide 45: Models that work across data types
	Slide 46: AI systems increasingly participate in the workflow
	Slide 47: Data Science as a partner in scientific discovery
	Slide 48: Capability increases the need for responsibility
	Slide 49: What remains fundamental?
	Slide 50: Reading

