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Tools for Thought

Introduction
“There are many man-machine systems. At present, however, there are no 
man-computer symbioses.” — J.C.R. Licklider, 1960
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Vannevar Bush

Head of US Office of 
Scientific Research and 
Development during WWII

Key proponent of the 
National Science 
Foundation

Early administrator of the 
Manhattan Project
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ENIAC computer (1945)



There is a growing mountain of research. But 
there is increased evidence that we are being 
bogged down today as specialization extends. 
The investigator is staggered by the findings and 
conclusions of thousands of other workers — 
conclusions which he cannot find time to grasp, 
much less to remember, as they appear. Yet 
specialization becomes increasingly necessary 
for progress, and the effort to bridge between 
disciplines is correspondingly superficial.

Vannevar Bush. “As We May Think” 1945





https://youtu.be/c539cK58ees?t=4



Turing Award portrait via ACM

Doug Engelbart

Director of Augmentation 
Research Center at SRI

Contributed to the 
invention of the personal 
computer: mouse, GUIs, 
word processing, and 
hypertext
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Cray CDC 6600 (1964)

Stills via Computer History Archive Project
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Engelbart read “As We May Think” in 1945…



“The objective of this study is […]:  

(1) to find the factors that limit the effectiveness of the 
individual's basic information-handling capabilities in 
meeting the various needs of society for problem 
solving in its most general sense; and  

(2) to develop new techniques, procedures, and systems 
that will better match these basic capabilities to the 
needs' problems, and progress of society.”

Doug Engelbart. “Augmenting Human Intellect: A Conceptual Framework” 1962

https://youtu.be/B6rKUf9DWRI

…20 years later…



via Heidelberg Laureate Forum

Alan Kay
While researcher at Xerox 
PARC, key contributor to: 

- SmallTalk, and object-
oriented programming 

- Windowed GUIs 

- Tablet computers

On Engelbart’s demo: “It was one of the greatest experiences in my life”
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Wang 2200 desktop computer (1973)



https://youtu.be/IwL3yXdupv0?t=3042

Dynabook (1972)



Notion, “A story of tools and the future of work”



Bilby, CC BY 3.0, via 
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VisiCalc

Oregon Trail

AppleWorks

https://youtu.be/welKoeoK6zI



“These pieces were marketing materials. They supported 
the sale of computers by suggesting that a company 
making them has a plan for the future. They were not 
inventing new interface ideas. (The production cycles 
didn’t allow for that.) Instead, they were about visualizing 
existing ideas—and pulling many of them together into a 
reasonably coherent environment and scenario of use.”

Hugh Dubberly, “The Making of Knowledge Navigator” in Bill Buxton, Sketching User Experiences. 2007

“A future-generation Macintosh, which we should have 
early in the twenty-first century, might well be a 
wonderful fantasy machine called the Knowledge 
Navigator, a discoverer of worlds, a tool as galvanizing 
as the printing press.” Sculley and Byrne. Odyssey: Pepsi to Apple. 1987



https://youtu.be/w-tFdreZB94



https://youtu.be/PixPSNRDNMU?t=108



This course will cover a curated range of 
systems for knowledge work

Spaced repetition systems

Reading augmentation systems

Hypertext systems

Software tutors

Computational notebooks

Spreadsheets



A basic model of memory
Perceptual information 

from environment

Sensory store

Short-term memory

Long-term memory

Unattended 
information 

is lost

Unrehearsed 
information is 

lost

Attention

Rehearsal

Anderson. Cognitive Psychology. 2020



Primitives of an SRS: cards and decks
Card is a question + answer, deck is a collection of cards



Leitner spacing algorithm, roughly
input:  user grade q, interval I

if q = 1 (correct) then 
  I ← case I 
      |  1 →   2 
      |  2 →   7 
      |  7 →  30 
      | 30 → 365 
else (incorrect) 
  I ← 0  
end

T: 0

q=1 
I=1→2 

q=0 
I=2→1 

3

q=1 
I=1→2 

41 2 5

q=1 
I=2→7

… 12

q=1 
I=7→30

…

output: updated interval I





• Overrides: apply using the link on the website, 
overrides given starting Monday 

• Midterm: will have a midterm on conceptual content 
- We will distribute an Anki deck with review cards for lecture material! 

• Final project: four weeks at the end of the semester 

• Attendance: no textbook or lecture notes, so engaging 
with lecture is important 
- Given the recent tragedy, physical attendance will not be required, do 

what is best for you 
- All lectures will be recorded and posted online

Other course notes 



My wonderful course staff

Eleanor Park Charlene Chen Jinho Lee


