
CSCI 1377
Tools for Thought

Introduction
“There are many man-machine systems. At present, however, there are no 
man-computer symbioses.” — J.C.R. Licklider, “Man-Machine Symbiosis” (1960)



Books used to be scrolls Letters used to be tokens Printers used to be people



f(x) = ax2 + bx + c
Variables used to be boxesNumerals used to be many things

of roots, 5. There remains 3. This is the root you wanted, 
whose square is 9. Alternatively, you may add the square 
root to half the number of roots and the sum is 7. This is 
then the root you wanted and the square is 49.”

Math used to be prose



We are the inheritors of millenia 
of progress in tools for thought!



cognitive 
design

cognitive 
engineering

Math UI Software UI Road UICar UI
Phonetic alphabetAd jinglesEnglish language Blue’s Clues

Design is about creativity, 
novelty, and intuition

Engineering is about theories, 
constraints, and problem-solving



National Academies of Sciences, Engineering, and Medicine. 
Human Factors Guidelines for Road Systems. 2025



A schema for tools for thought

ToolPerson

Representation: how is info 
given to a person?

[Automation]: how does a tool 
use its “brain” to do a task?

Task: what is a person trying 
to do?

Inference: how does a person 
use their brain to do a task?



Spaced repetition

Data visualization Spreadsheets

Hypertext

Slideshows

Reading & note-taking



A brief history of computers as a 
tool for thought



By Harris & Ewing - MIT Museum, GCP-00003581, 
Public Domain, via Wikimedia Commons

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



U.S. Army Photo, Public Domain, 
via Wikimedia Commons

ENIAC 
(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



By Jitze Couperus, CC BY 2.0, 
via Wikimedia Commons

Cray 
CDC 
6600 
(1964)

Stills via Computer History Archive Project



via Computer History Museum

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”



StenSoft, CC BY-SA 3.0, via 
Wikimedia Commons

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 
Wikimedia Commons

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?



• Assignments: given weekly, with optional lab component (50%) 
- Lab times will be scheduled after admissions is complete 

• Midterm: will have a midterm on conceptual content (25%) 
- We will distribute an Anki deck + last semester’s midterm 

• Final project: four weeks at the end of the semester (25%) 
- 1-4 people per project, collaboration encouraged 
- This semester: w/ support from the Wikimedia Foundation! 

• Attendance: no textbook, so engaging with lecture is important 
- I will be working on lecture notes throughout the semester 
- All lectures will be recorded and posted online (but more fun in-person!) 
- My wife and I are having a baby due Nov 6!

Course logistics



My wonderful course staff

Zheyuan Wu Sophie MartinezAlex Khosrowshahi Nico DiLullo

HTA GTA UTA UTA



Submit your application by tomorrow (Friday)!

https://forms.gle/FEMwSJyX4BV7oGya8


