
programming with data
Allison Parrish, Assistant Arts Professor at the Interactive Telecommunications 

Program and Interactive Media Arts Program of New York University



what even is data??



the etymology
• data is borrowed from Latin—it's the nominative plural of the past participle of the 

verb dō "I give"


• ... from which we also get the English words donate, donor, date, die (as in the 
six-sided thing you roll), mandatory...


• a fair etymological translation in English might be "givens" or "gifts"


• which is weird because data is very much taken (in my opinion), rather than "given"


• "a gift doth blind the eyes of the wise" — Deuteronomy 16:19, KJV


• data is "technically" plural, and datum is technically the singular form and I might 
say datum sometimes but that's because i'm a virgo



Reality

analog phenomena


~mysterious, unknowable~ 
every moment is unique

Data

discrete

digital


"black and white" 
can be comparedscanning


sampling

digitizing


transcribing

schematizing



a physical computing example





void setup() {
  Serial.begin(9600); // initialize serial 
communications
}
 

void loop() {
  // read the input pin:
  int potentiometer = analogRead(A0);                  
  // remap the pot value to fit in 1 byte:
  int mappedPot = map(potentiometer, 0, 1023, 0, 255); 
  // print it out the serial port:
  Serial.write(mappedPot);                             
  // slight delay to stabilize the ADC:
  delay(1);                                            
}



how a sensor becomes data
• "sampling": readings from a sensor taken at 

discrete intervals


• always results in discrete values


• incomparable moments in time suddenly 
become comparable (i.e., we can say that two 
samples are "the same")


• this process (sensor sampled at discrete steps 
and turned into discrete values) is (more or less) 
how all data comes into existence (audio data, 
temperature data, air quality data, demographic 
data...)


• you can increase the resolution, but you will 
always still be collecting discrete values



thought experiment: how many 
cats are there in New York City?





when you count, you decide 
what "counts"



language as data





data is information that "can be 
processed by a computer"



D’Ignazio, Catherine, and Lauren F. Klein. Data Feminism. The MIT Press, 2020. (my emphasis)

"Data... is information made tractable, to borrow a term from 
computer science. 'What distinguishes data from other forms of 
information is that it can be processed by a computer, or by 
computer-like operations,' as Lauren [Klein] has written in an essay 
coauthored with information studies scholar Miriam Posner. And to 
enable those operations, which range from counting to sorting and 
from modeling to visualizing, the data must be placed into some 
kind of [computational] category... like Boolean (a type of data with 
only two values, like true or false), integer (a type of number with no 
decimal points, like 237 or −1), or string (a sequence of letters or 
words, like 'this')."





https://www.penn.museum/collections/object/521677 Object number CBS3293

https://www.penn.museum/collections/object/521677


Huang, Ami. State, Province, and Temple in Kassite Nippur: A Case Study of the Livestock 
Economy of the Ereš.Dingir Priestesses. 2020. University of Chicago.



data is mundane



what is data even good for??



• at its best, data is a way to discover things about the world that aren't 
obvious at first glance


• think about: climate change, COVID statistics, keeping a journal...


• data can be a powerful way to hold power to account (we'll look at 
examples of this) — so much so that organizations often preemptively 
release data about their activities, or are required to do so by law


• ... but data can also contribute to the maintenance of the status quo. data 
interpreted as "given" is often understood to be what is "normal" (we'll 
look at a ton of examples of this)



goals of data analysis
• (cribbed from Spector, Alfred Z., et al. Data Science in Context: 

Foundations, Challenges, Opportunities. Cambridge University Press, 2022)


• "exploring" data in order to produce "insights" that are derived from the 
data: hypotheses, "aha" moments, identification of correlations that 
suggest causal relationships


• to produce "conclusions" from the data: predictions, recommendations, 
classification systems, etc.


• as artists and designers, using data might be part of our research process, 
or it might be the subject of the work itself



exploratory data analysis
• a type of data analysis that is focused on insights, summaries, and proposing hypotheses, rather 

than conclusions


• basically: take some data and figure out what's going on in there


• techniques include:


• counting and finding the most common by group


• descriptive statistics (mean, median, mode, percentiles, standard deviation)


• visualizations: scatterplots, box plots, histograms, etc.


• clustering


• correlations



why python?

• it's ubiquitous in data science


• the tools for data analysis are mature and well-documented


• powerful and fast (when you're doing it right)


• surprisingly portable!


• I just think it's neat



drawbacks of python

• there are many different versions and distributions of python


• installing libraries can be a hassle


• lots of tutorials out there, but some of them aren't really that good :(


• stuck on your computer (difficult to share your work on the web)


• it's not the fastest or most memory-efficient language in the world



goals of the class
• by the end of the class, you should be able to:


• locate or create data sets of interest


• parse and clean data sets in various formats (CSV, JSON, Excel, SQL...)


• perform exploratory data analysis on that data (with Python and Pandas)


• communicate insights from those explorations (sharing data, work, and 
outcomes)


• understand the nature of data and how it comes to be, and apply a critical 
eye toward how data is used for good and bad



what we're not going to do in this class
• like, actual statistics


• we'll discover insights, correlations, and curiosities but we won't claim to find causes


• pretty data visualizations (this isn't a visual design class!)


• language and text stuff (at least not in depth) (take RWET if you want to learn more about 
this!)


• maps :(


• but the goal is to open the door to this kind of stuff if you want to learn it on your own or 
in another class!


• or help you clean up data sets in python so you can export friendlier data to other tools


