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What	is	in	(Collegiate)	CS1?

Numbers	/	Strings
Variables

Assignment	statements
Conditionals

Loops
Functions
Arrays



Data	Structure	Progress	Since	the	1970s

1970s Pascal arrays

1980s C arrays

1990s C++ arrays

2000-2015 Java ArrayList

2015-now Python associative	arrays



CS	1

Pressure	From	Above:
“The	Unreasonable	Effectiveness	of	Data”



CS	1

Pressure	From	Below:
“LowCode/NoCode”	Ssytems

Pressure	From	Below:
Code	Synthesis	from	Text



CS	1
Needs	from	many	more	disciplines

Student	diversity	concerns

Negative	societal	impacts



Major	new	curricular	trend:
Data	Science

Courses,	bootcamps,	even	degrees

Programming

StatisticsVisualization



How	Should	We	View	This?

“They	don’t	teach	even	the	basics!”

“This	is	a	threat	to	our	degree	programs!”

“This	is	actually	a	(valid)	criticism	of	current	CS	Ed”



What	Are	the	Valid	Criticisms	of	CS	1?

Curricula	do	not	engage	students

Curricula	do	not	connect	to	society/real-world	phenomena

You	can’t	do	anything	useful	after	a	course

Computing	is	used	everywhere;	students	aren’t	prepared



Reforming	CS	for	the	Data	Era



Data	Structure	Progress	Since	the	1970s

1970s Pascal arrays

1980s C arrays

1990s C++ arrays

2000-2015 Java ArrayList

2015-now Python associative	arrays



Rich	structure

Already	parsed

Familiar	even	to	kids









“How	many	tickets	sold	with	a	student	discount?”

Interesting	problems

Concrete,	easy	to	envision	and	manipulate

Lend	themselves	to	decomposition	and	planning





t1 = sieve tickets using discount:
discount == "student"

end

sum(extract tickets from t1 end)

Variety	of	programming	forms	(functions,	methods,	loops,	…)



Data	quality,	normalization,	cleansing

Consequences	of	bad	data





What	gets	collected	about	you?

What	gets	inferred about	you?

What	decisions are	made	on	those	inferences?



Limitations

ancestry = table: name, birthyear, eyecolor, fempar, malepar
row: "Anna", 1997, "blue", "Susan", "Charlie"
row: "Susan", 1971, "blue", "Ellen", "Bill"
row: "Charlie", 1972, "green", "NoInfo", "NoInfo"
row: "Ellen", 1945, "brown", "Laura", "John"
...

end

Motivate	new	data	structures	(and	rest	of	CS)



A	Data-Centric
Introduction	to	Computing
Kathi	Fisler Shriram	Krishnamurthi				Benjamin	S.	Lerner				Joe	Gibbs	Politz



Data-Centric	Intro	to	Computing	(DCIC)

frame(
above(rectangle(200, 50, "solid", "red"),
above(rectangle(200, 50, "solid", "blue"),
rectangle(200, 50, "solid", "orange"))))

Structure	of	code	follows	structure	of	image



Images

Tables

Lists

Datatypes

Trees

State

Information	and	code	have	structure

Computations	transform	and	
summarize	data(sets)

Datapoints	might	have	
relationships

Sometimes,	we	aggregate	
information	across	datapoints

Attributes	within	dataset	
might	have	structure

Socially-Responsible	
Computing

Each	topic	motivated	by	
something	students	want	
to	do	with	a	dataset

Notional	
Machines

Planning/Plan	
Composition

Programs	sometimes	need	
to	update	datasets

Improve	efficiency	of	working	with	
associative	data

Hash	Tables

Data-Centric	Intro	to	Computing	(DCIC)



Research-Driven	Curriculum!



Article CACM	July	2020

Book dcic-world.org

Course (at	Brown	&	others)

All	m
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Stepping	Back	Out



Computer	
Science

Data	
Science

Data	
Engineering

Many	CS1	
courses	are	

here

Frequently	
overlooked

Appealing	to	
students	across	

campus

Needs	
nontrivial	CS

Should	have	
data	&	stats

Increasing	calls	for	
Social	

Responsibility



What	About	Primary/Secondary?

Ports	all	these	ideas	to	students	as	young	as	10yo



The	Rise	of	Data	ScienceState	of	CS	1

dcic-world.orgRedesigning	CS	1	with	Data


