
1

“WHAT IS DATA 
SCIENCE?”  

RE-REVISITED

Jeff Goldsmith, PhD 
Department of Biostatistics



2

Maybe pictures will help?

Image from Drew Conway
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• You need “data skills” 
– Data wrangling 
– Reproducibility 
– Communication 
– Analytics and modeling 

• You also need a mindset 
– Intellectual curiosity 
– Ability to solve problems 
– Interest in domain, even empathy with collaborators

Recurring themes 
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• We’ll focus mostly on process; how to answer questions through analyses are 
the focus of other courses

For the purpose of this class:

Data science is the use of data to formulate and 
answer questions in a process that emphasizes 
clarity, reproducibility, and collaboration, and that 
recognizes code as a primary means of 
communication. 
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“I’ve interviewed a lot of people over the years….  Recently, when people have 
an interview, I ask a single question that I think tries to get at the point of 
problem solving.  The question I ask is along the lines of ‘[Imagine you had 
access to a database of 100 million mobile devices.] What questions would 
you ask? What types of things do you think you could learn, and how would 
you go about doing it?’”

Problem solving

From “How Industry Views Data Science Education in Statistics Departments”, Chris Volinsky’s JSM 2015 
talk
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• You can (and should) practice having a mindset, or a style of thinking 
– Make a habit of asking yourself what you would like to do with a data 

resource 
– Think about how you would accomplish it 

• Be on the lookout for cool projects, and learn from them 
– Pay attention to the thought process, not just the specific tools 

• Many projects need overlapping skill sets 
– You don’t have to be a domain expert yourself, but you may need to work 

with one 
– You’ll also have to communicate effectively with that person, which means 

at least taking an interest

Practice problem solving 
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• Build a broad knowledge base 
• Don’t be embarrassed by what you don’t know 
– Corollary: don’t be a jerk to people who don’t know what you know 

• Ask questions (well) and keep learning 

• Pretty much the same as learning anything, but hard because people don’t like 
to show their code

How to learn data science
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• Be on the lookout for cool stuff!

How to learn data science

Knowledge base! :-D

Things you 
know exist and 
can learn how 
to do :-)

Things you 
don’t know 
exist and can’t 
use :-(



10

Data as a resource
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How can we use these data to improve health? 

• Improve surveillance, leading to better prevention efforts? 
• Better understanding of mechanisms? 
• More precise and more effective outreach?

A public health lens
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• Not trying to gang up on Google, Facebook and smartphone 
– In each case, these are smart people doing interesting thing with cool data 

• These cases point to challenges to be overcome, and are important 
opportunities 
– How can public health practitioners engage with non-traditional partners in 

a beneficial way? 
– How can tech be used or evaluated as a public health tool when it changes 

so rapidly? 
– How can big data overcome issues of selection bias and access?

Limitations of big data
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Be skeptical about data

From “Total Survey Error: Past, Present, and Future” (Groves and Lyberg)
via “Data Alone Isn’t Ground Truth” by Angela Bassa
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People sometimes confuse fancy methods for data science. 

Don’t Do That.  

A simple method applied to good data and clearly communicated  

is much better than 

a fancy method that no one understands applied to bad data.

A caveat before you leave … 
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Final thoughts


