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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, “Man-Machine Symbiosis” (1960)
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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

fix) =ax*+bx+c

Numerals used to be many things Variables used to be boxes
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We are the inheritors of millenia
of progress in tools for thought!




Design is about creativity, Engineering is about theories,
novelty, and intuition constraints, and problem-solving

cognitive cognitive
design engineering

Math Ul Software Ul Car Ul Road Ul
English language  Adjingles  Blue’s Clues Phonetic alphabet
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Legend Color ® Light letters on a dark background are superior to dark letters on a
light background (2).

® Black-on-orange and white-on-green signs are detected at greater
distances than black-on-white signs (3).

4 units Road Construction Ahead 1 legibility index of 40 ft/in. of letter height should be
at Jaspertown

. . dicates that legibility distance increases as letter height
3 units Road Construction on Interstate 5

. though the benefits are not proportional above letter
for next 10 miles

bout 8 1n. (3).
Take Highway 99 s« | END

-

Interstate 80 closed for construction
between Iowa City and Cedar Rapids
Exit at West Liberty
and drive north on Highway 16
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: - National Academies of Sciences, Engineering, and Medicine.

Human Factors Guidelines for Road Systems. 2025




A schema for tools for thought

Person Tool

Task: what is a person trying Representation: how is info
to do? given to a person?

Inference: how does a person | [Automation|: how does a tool
use their brain to do a task? use its “brain” to do a task?
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Q. Ok, what next?

A. After about 10 minutes, we noticed a very small bone spur on Ms.
McCaffrey’s femur. Doctor wang used a small rotary tool to shave it
off, then Dr. Feld flushed out the debris with saline.

The surgeon verbally ordered 60 CCs of vitiduride for the patient,
just a few seconds after she started to report weakness and her
condition declined.

Q. How precise was your timing?
A. It was very precise. We were waiting with the suction, we started
exactly at 15-minutes, and were done within, say, 5 - 8 seconds.

Q. Go on.
A. When we finished that, we used the specialty “thin film syringe”
and applied the stem cell culture to the articular cartilage of the
hip joint.

When we were done, Dr. Wang inspected the resulting stem cell film
using a fiber-optic scope.
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Patient Symptoms after ¢

Within two hours of comp
significant inflammation In
Patiant complained of mil
Patient had a mild fever ¢
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Hypertext

Printing press

Article Talk

From Wikipedia, the free encyclopedia

This article is about the printing machine. For the process and indu

A printing press is a machine that applies pressure to

transfer ink onto a surface made of paper, cloth, or a

similar material. It marked a significant improvement on

earlier methods, in which the paper was rubbed by

hand to transfer applied ink to the printing surface. The

printing press was invented by the German goldsmith

Johannes Gutenberg around 1440, and its subsequent

Can you please say it again. v
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At that point, the patient reported weakness and her condition started
to decline, F vit
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and so then we gave her 38 (Cs O vitiduride.

Johannes Gensfleisch zur
Laden zum Gutenberg was a
German inventor and craftsman
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Data visualization

Q. would you say the surgery was successful?
A. No, all parts of the surgery went smoothly. At all times we
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Slideshows

The spread of prir

who invented the movable-type

Spreadsheets
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A brief history of computers as a
tool for thought



Vannevar Bush

Head of US Office of
Scientific Research and
Development during WWII

Early administrator of the
Manhattan Project

Key proponent of the
National Science
Foundation

By Harris & Ewing - MIT Museum, GCP-0000358],
Public Domain, via Wikimedia Commons



(1945)

U.S. Army Photo, Public Domain,
via Wikimedia Commons
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“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)
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A SCIENTIST OF THE FUTURE RECORDS EXPERIMENTS WITH A TINY CAMERA FITTED WITH UNIVERSAL-FOCUS LENS. THE SMALL SQUARE IN THE EYEGLASS AT THE LEFT SIGHTS THE OBJECT

AS WE MAY THINK

A TOP U.S. SCIENTIST FORESEES A POSSIBLE FUTURE WORLD
IN WHICH MAN-MADE MACHINES WILL START TO THINK



Cyclops Camera

Worn on forehead, it would photograph anything you see and want
to record. Film would be developed at once by dry photography.

Microfilm

It could reduce Encyclopaedia Britannica to volume of a match-
box. Material cost: 5¢. Thus a whole library could be kept in a desk.

Vocoder

A machine which could type when talked to. But you might have to
talk a special phonetic language to this mechanical supersecretary.

Thinking machine

A development of the mathematical calculator. Give it premises
and it would pass out conclusions, all in accordance with logic.

Memex

An aid to memory. Like the brain, Memex would file material by as-
sociation. Press a key and it would run through a “trail” of facts.

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



Doug Engelbart
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Turing Award portrait via ACM
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...20 years later... https://youtu.be/B6rKUf9DWRI

“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)



Alan Kay

While researcher at Xerox
PARC, key contributor to:

- SmallTalk, and object-
oriented programming

- Windowed GUIs
- Tablet computers

via Heidelberg Laureate Forum

On Engelbart’s demo: “It was one of the greatest experiences in my life”



-

-

ERN

.."

3

3
3

1

3

Wang
2200
desktop

computer
(1973) '

StenSoft, CC BY-SA 3.0, via
Wikimedia Commons



Dynabook (1972)

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



Notion, “A story of tools and the future of work”
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Then something magical happened in the 1970s!

A generation of pioneers saw the computer as
something far beyond a number-crunching machine.
They dreamt a future where computers could amplify
imagination (Alan Kay), augment intellect (Doug
Engelbart), and expand our thoughts far beyond text
on paper (Ted Nelson).

A tool unlike anything we have seen before.
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“A future-generation Macintosh, which we should have early
in the twenty-first century, might well be a wondertul 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

“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



pUBLICATIONS

https://youtu.be/
w-tFdreZB94







Course logistics

- 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
- | 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 | are having a baby due Nov 6!
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Submit your application by tomorrow (Friday)!
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