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Week 01

Introduction to HCI / History of HCI

HCI 2 4-E 2019 Fall

Human-Computer Interaction+Design Lab _ Joonhwan Lee
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+ email: joonhwan@snu.ac.kr

+ office: 64-405=

+ phone: 880-6450 / 010-9212-4975

+ TA: 8%l (lilyhyj1990@naver.com)
+ 291 ZHO|X

+ https://hcid-courses.qgithub.io/hci-methods-2019/
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beyond human-computer interaction

Jenny Preece, Helen Sharp, Yvonne
Rogers, Interaction Design, beyond
human-computer interaction, 4rd
Edition, Wiley

Human-Computer
Interaction

l. Scott MacKenzie

|. Scott MacKenzie, Human-Computer
Interaction, An Empirical Research
Perspective, MK




+ CHI Paper %4
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Herbert A. Simon (une 15, 1916 - February 9, 2001)
Carnegie Mellon University

Nobel Memorial Prize laureates

Turing Award laureates

“AEISO0| HEA AABIS
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+ HCI (Human-Computer Interaction)

+ AfEH(Human)at ZFE|(Computer) AlA= ZHof s o
5%t (Interaction)ol| CHa ¢172510], 22X o2 A

20| EH === 0|2 = A= ALES /Est= =20F

=L PNE

(Nickerson and Landauer, 1997)
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HCIZt FeU?

+ HCIE M35t= MI7IHX| 24 : human, computer,

interaction

AHE AAEIZ 0|83= At M SEZ0]
THol A|AEIS E3) JHs35E DE A|AE
1 |—|5'1|0|“| o= &1 F, eg. PC, i=Z, PDA,
=2 A Atg| MR 7MHNE S
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+ &2 2|0/0f| M| HCI

+ AEX7H ArEEt= 7[AIE 0|85101 2l HWe|stA Xiile
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— HCIZt Ul(User Interface)2| 7H
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+ user’s thinking process, workflow, computer mediated
communication, social computing etc.
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HCI 21412 B2

+  A7: problem finding methods, interaction design
+ M7} evaluation methods

+ 19 implementation methods
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Confusion at Palm Beach County polls

Some Al Gore supporters may have mistakenly voted for Pat Buchanan
because of the ballot’s design.

Although the Democrats are listed
second in the column on the left,

they are the third hole on the ballot.

ELECTORS
FOR PRESIDENT
AND
VICE PRESIDENT

(A vate for e candidates will
actually be 2 vate for ther slectars)

(Vots for Groepl

(REPUBLICAN)

GEORGE W. BUSH . meesioent EL

DICK CHENEY . wice rresiesy

(DEMOCRATIC)

AL GORE . resment Sl

JOE LIEBERMAN . wics presoenT

R ol

Punching the second hole casts

a vote for the Reform party.

(REFORM)
PAT BUCHANAN raesient
EZOLA FOSTER - wce ressiveny

(LIBERTARIAN)
HARRY BROWNE . racsisent Tl
ART OLIVIER . wcs pressseny

-« §

(SOCIALIST)
DAVID McREYNOLDS - reesweny
MARY CAL HOLLIS -wex racsindns

(GREEN)
RALPH NADER - raesinnt Sel-
WINONA LaDUKE . wcs resment

-«

(CONSTITUTION)
HOWARD PHILLIPS - macsisenr
J. CURTIS FRAZIER - vics aesiveny

(SOCIALIST WORKERS)
JAMES HARRIS . resmome
MARGARET TROWE . wict rressmoent

L

-1

(WORKERS WORLD)
MONICA MOOREHEAD  ressoint
GLORIA La RIVA . wce ressiveny

(NATURAL LAW)
JOHN HAGELIN . reesssent 1309
NAT GOLDHABER  wce sessioent

WRITEIN CANDIDATE
To vete for 2 write in candidate, follow the
divections en the long stub of your ballet card.

Sun-Sentinel graphic

e —
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Official Florida Presidential Ballot

Follow the arrow and Punch the appropriate dot.

Bush

Buchanan

(¢) 2000 Mike Collins. Taterbrams.com




Official Florida Presidential Ballot

Follow the arrow and Punch the appropriate dot.

(¢) 2000 Mike Collins, Taterbramns.com
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Joonhwan Lee
February 26 at 12:57am - Seoul - @ =

neis 0| S017}3 B EiEE 02| & $ UCID §07t EXj= ROl neis &AM H|A 71
Al% -> ActiveX 471 A X| -> HelX MH THA|S -> 71 E2{H iPin ER3|Ct 3104
O}O|E! S5 AIO|E=Z O|F -> 00| S5 OX|9f CHA|0|A 2F 144| O|2H2 CHEGIZ 7}
2t -> CIA| 52 ME5H Alx F ActiveX AX| -> Hel2H TA|IE FH -> iPin 7t
HE £ ChA| neis 7IRAIE, 83 -> SIS BE QU8 > 7t 2% FJEE 228 ¢
M SS8OF BICID & -> QUM S5 MOIE FE -> 71 Al § 12X12|e] eIZ3E
£ 'F22t1 # (neis E2 MH|ANA &2 71S) -> neis &E2 MH[A0 292! ->
QABIE WG ->CHA| 2UEA SEAOIE FE -> QM EE 83 -> neis HYMH[A
2792 > 2FM §8 Ak -> & X3| WRSIC} 510 @3 88| -> WEh KHAIE
Oz & > (E2t2A THAIS -> AIH)*MIH B2 > HFE JHAIS > SXHE3| 43 >
QABM SE HE > SHIMU|A 22! -> S22 6Hid HEIHGUL.? > 322 8N >
MEH0| = OF%] eroBi(1) B Ui & = QICtT... -- O47|MX| FAIZE 2. HEF!
AIO|E EH ECt Y=orst MY O|6= 5.

Like - Comment - Share
> Kidong Kim, Dongwook Kim, ZIEi® and 57 others like this.
&> 5 shares

(] View 27 more comments 18
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HCI2| =3

F2M(usefulness)

AES0| A|ABIS 0|25 M StalAt o= taskE =241

(effective) 2= EMe 4 QJO{0F SIC}

SHATEY 012 REH — AMH|AL| EHE Q10| A5t HE
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+ At (Human)
+ AEXL HCIOA 71 S8t 714 24 S92 St

+ HCI= AIABIS AFg3ts AL ChEt 842 (Carroll, 1997)
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HCI2| /1824

+ HAFE A|AHE (Computer System)

+ AR HSAYUS ol ARE - HCIC| & OHE 5%t

+ X7| HCle ¥EE | (input device)dl| =X S HFUO
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MSEE (Interaction)

+ HCI 7} 2282 & FoolilX} of= HEE2 J=25E

(interaction)

HCI 2t= 201 CHAl interaction design 2= HHHE AFRSHE

ARXEE US. (Preece, Rogers and Sharp, 2002)

SS9 HP= HE H0|A, ZIESHA| = Palm device 0

M AF|E8-S St user interface?| A7 B EE twitter Of
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HCI2| #1824

+ 1} (task)
+ AIEHS0| HFH *IAE“% ZA NN ic ko gl teat= =g e )
=X|= HCI9| =
+ arHe| of:
v IILES IS LE
+ OO|E=0|A Set= CH2EHoL ofo|Ttof| 27| 2[sh &3

+  UB|AO]M AARICZ J5t= =X S0t

+ OHE} (context)

. ARO| IS a517| Qo HHEIQ ABERSHE A
+ O|HYe| 2Hd: AFRA vs. 2HIY (0|F &7?)
+ LiE[7[0]ME A|ARIS| ALE: =56t 4 vs. =3 &4

¢ 22 AAHO[RIE Ago| e 27| ALRE 4 7| mEo|
Corst afetg motsts 210] E2.
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HCI2| /1824

+ HCIE M35t= MI7IHX| 24 : human, computer,

interaction

system
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HCI2| /1824

+ HCIE M35t= MI7IHX| 24 : human, computer,

interaction + task(Zld)

task

computer

system
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HCI2| /1824

+ HCIE M35t= MI7IHX| 24 : human, computer,

interaction + task(2}t%!), context(2zh

task

computer

system
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TOWARD A MULTIDISCIPLINARY SCIENCE eorreonv JOHN M. CARROLL

Applied Perception
Motor Behavior

Information Processing
Notational Systems
Mental Models
Exploring and Finding Information
Distributed Cognition
Cognitive Work Analysis
Common Ground Theory
Activity Theory
Algorithm
Design Rationale as Theory

Human-Computer
Interaction

m I. Scott MacKenzie

HCI History
The Human Factor
Interaction Elements
Scientific Foundations
Designing HCI Experiments

Hypothesis Testing
Modeling Interaction
Writing and Publishing a
Research Paper

 INTERACTION

 beyond human-computer interaction
| 4th Edition

WILEY

Understanding Interaction
Cognitive Aspect
Social/Emotional Interaction
Interfaces
Data Gathering/Analysis
Interaction Design Process
User Requirements Finding
Design/Prototype
Evaluation
Field Studies
Usability Testing
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Human-Computer
Interaction

An Empirical Research Perspective

beyond human-computer interaction
l. Scott MacKenzie ‘ 4th Edition s

TOWARD A MULTIDISCIPLINARY SCIENCE eorreonr JORN M. CARROLL

Applied Perception HCI History Understanding Interaction
Motor Behavior The Human Factor Cognitive Aspect
Information Processing Interaction Elements Social/Emotional Interaction

CogPsy

agnitive Work' Analysi

VVIITINg ana

~UDIISNING @ esIgn/Frototyp

Common Ground Theory Research Paper Evaluation
Activity Theory Field Studies
Algorithm Usability Testing

Design Rationale as Theory =
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Human-Computer

Interaction
TOWARD A MULTIDISCIPLINARY SCIENCE eorreonv JOHN M. CARROLL m
Applied Perception HCI History
Motor Behavior The Human Factor
Information Processing Interaction Elements
Notational Systems Scientific Foundations
Mental Models Designing HCI Experiments
Exploring and Finding Information Hypothesis Testing
Distributed Cognition Modeling Interaction
Cognitive Work Analysis Writing and Publishing a
Common Ground Theory Research Paper
Activity Theory
Algorithm

Design Rationale as Theory

 INTERACTION

 beyond human-computer interaction
| 4th Edition

WILEY

Understanding Interaction
Cognitive Aspect
Social/Emotional Interaction
Interfaces
Data Gathering/Analysis
Interaction Design Process
User Requirements Finding
Design/Prototype
Evaluation
Field Studies
Usability Testing
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Human-Computer

Interaction
An Empirical Research Perspective
TOWARD A MULTIDISCIPLINARY SCIENGE rorreo ov JOHN M. CARROLL | beyond human-computer interaction
m I. Scott MacKenzie | gl WILEY
Applied Perception HCI History Understanding Interaction
Motor Behavior The Human Factor Cognitive Aspect
Information Processing Interaction Elements Social/Emotional Interaction

Research Field

-...‘

agnitive Work" Analysi Writing and PUDBIISAING 3 g

= Common Ground Theory Research Paper Evaluation
i Activity Theory Field Studies
g Algorithm Usability Testing

Design Rationale as Theory



History of HCI

~3
)
o
Qo
=




~3
)
_|_

o
Qo
=

Significant Event Timeline

1945 - Vannevar Bush publishes
“As We May Think” in The Atlantic

Monthly

1963 — Douglas Engelbart invents
the computer mouse

1981 — Xerox Starlaunched

1983 - Card, Moran, and Newell
publish The Psychology of
Human-Computer Interaction

SIGCHI 2015, SEOUL =)

|

- 1940

- 1950

- 1960

- 2000

- 2010

1962 — lvan Sutherland develops
Sketchpad

2007 — 25% Anniversary of “CHI”,
the SIGCHI annual conference



As We May Think (1945)

+ VVannevar Bush

|

+ 0] MICHO| 27X A
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i} = 7| 24 A4
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As We May Think (1945)

+ ASY FX|
(micro film): O] £=0]| O|A[5tA
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As We May Think (1945)

R DIGITAL
ACM@LIBRARY

As we may think
Full Text: Bpdr

Author: Vannevar Bush Director of the Office of Scientific Research and Development

Published in:

- Magazine
interactions Interactions Homepage archive
Volume 3 Issue 2, March 1996
Pages 35 - 46
ACM New York, NY, USA
table of contents  do0i>10.1145/227181.227186

" @ 1996 Article

—d Bibliometrics

- Downloads (6 Weeks): 54
- Downloads (12 Months): 446
- Citation Count: 19

http://dl.acm.org/citation.cfm?

id=227181.227186&coll=DL&dI=GUIDE&CFID=470398797& CFTOKEN=91695293



http://dl.acm.org/citation.cfm?id=227181.227186&coll=DL&dl=GUIDE&CFID=470398797&CFTOKEN=91695293
http://dl.acm.org/citation.cfm?id=227181.227186&coll=DL&dl=GUIDE&CFID=470398797&CFTOKEN=91695293

Sketchpad (1962)

+ lvan Sutherland

N|=2 Sketchpad 7H=t

-0 X<
— L

hci+d lab.
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Sketchpad (1962)

+ |van Sutherland

*

Sketchpad= memex0f| FafS ot TSN 2, sHH ¢

O geometry shape} line= 2l0|EHIE 0| &350 &6t

Ol

UCH = =[Z29| graphical user interface

HXFIE, 7|2 E S 0|8510] Y=ol 7|E2| A0 M BI0]

ZOIZIC|HIO|AS At

114
|
B
ol

9| direct manipulation
interface (B. Shneiderman, 1983)

44
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Sketchpad (1962)

+ Direct Manipulation

+ Direct manipulation features:
+ Visibility of objects
+ Incremental action and rapid feedback
+ Reversibility (e.g. undo)
+ Exploration

+ Syntactic correctness of all actions
: Only legal actions are permitted by the Ul

+ Replacing language with action
: No arcane command syntax to memorize (supports recognition over
recall)

+ Term coined by Ben Shneiderman

Shneiderman, B., Direct manipulation: A step beyond programming languages, in IEEE Computer, 1983,
August, 57-69.
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Sketchpad (1962)

Y[]u Tube sketchpad Q

Ivan Sutherland : Sketchpad Demo (1/2)

bigkif ) Subscribe 17 videos ~

https://www.youtube.com/watch?v=YB3saviltTI



https://www.youtube.com/watch?v=YB3saviItTI

Invention of the Mouse (1963)

+ Douglas Engelbart
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Invention of the Mouse (1963)

+ Douglas Engelbart

4

*

Stanford Research Institute

Z700l= =712 wheel 0] x, y &2 S2/¢
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HClI’s First User Study

+ A comparative evaluation of...

-

Joystick

o

Lightpen Grafacon Knee-controlled lever

English, W. K., Engelbart, D. C., & Berman, M. L. (1967). Display
selection techniques for text manipulation. IEEE Transactions on Human
Factors in Electronics, HFE-8(1), 5-15.



HClI’s First User Study

+ Experiment Design
+ Participants: 13

+ Independent variable

+ “Input method” with six levels: mouse, light pen, Grafacon, joystick
(position-control), joystick (rate-control), knee-controlled lever

+ Dependent variables

+ Task completion time, error rate
Note: task completion time = access time + motion time

+ Within-subjects, counterbalanced

+ Task:

+ Press spacebar, acquire device, position cursor on target, select
target
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HClI’s First User Study
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HCPI’s First User Study

+ Results (2)
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Xerox Star (1981)
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Xerox Star (1981)

+

4

704 A EE{ 742t 0}0|C|0] A|ZF — Engelbart2| Ot

A 2fO[ I

Desktop metaphor

+ icon, folder, file, desktop

GUI & Point-selection system

+ direct manipulation system

ethernet networking, file server, print server, email
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Xerox Star (1981)

B

Document Folder Record File  File Drawer Calculator Terminal
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In Tray Out Tray Floppy Disk Printer User User Group
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Birth of HCI (1983)

+ Notable Events
+ First ACM SIGCHI Conference (1983)

+ Publication of “The Psychology of Human-Computer

nteraction” by Card, Moran, and Newell (1983)

+ Apple Macintosh announced via brochures (December,
1983) and launched (January, 1984)
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Birth of HCI (1983)

+ First ACM SIGCHI Conference (1983)
+ HCIQ| 7|2 19694, SIGSOC(SIG on Social and

Behavioral computing) O] A|ZHEl AIEZ 7[RIC= &f

+ SIGSOC<S social science Li2| ZAFEE| A1} £t2St st

+ 1978 H & SIGSOCS| 0|F= HHHei= =&Y - 19823 ¢

HAHAA 0|2& Conference on Human Factors in
Computing Systems Z HH? 11 ¢35]9| 0|F YA| SIG on

Computer Human Interaction (SIGCHI) £ HZ
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Birth of HCI (1983)

+ ACM SIGCHI Mission

+ The ACM Special Interest Group on Computer-Human
Interaction is the world’s largest association of
professionals who work in the research and practice
of computer-human interaction. This interdisciplinary
group is composed of computer scientists, software
engineers, psychologists, interaction designers,
graphic designers, sociologists, and anthropologists,
just to name some of the domains whose special
expertise come to bear in this area. They are brought
together by a shared understanding that designing
useful and usable technology is an interdisciplinary
process, and believe that when done properly it has the
power to transform persons’ lives.



-
E.
¥

Q.
QO
=

Birth of HCI (1983)

+ ACM SIGCHI website

O OO / & welcome — SIGCHI

x

& - C [ www.sigchi.org

S SIGCHI

Connect | About SIGCHI | People | News | Resources | Publications | Conferences | Communities

w O 935 A QA

SIGCHI Blog

Aug 31, 2013
HCI Education Survey

Mar 20, 2013
IUI Community proposal for
SIGCHI and SIGART
members

More...

HCI Bibliography

Developing a Living HCI
Curriculum to Support a
Global Community: CHI
2014 Workshop

Join Now

TOCHI (ACM Transactions
on Computer-Human

you are here: home

Welcome
SIGCHI is the premier international society for professionals, academics and students who
are interested in human-technology & human-computer interaction (HCI).

To get involved you can join SIGCHI, join one of our mailing lists, become a volunteer, or visit your
local SIGCHI chapter.

Towards understanding global HCI Education

ACM SIGCHI is conducting a research project to understand subjects, topics, challenges and trends in
the field of HCI. We have two immediate projects that would benefit from large-scale participation:
gathering a large and globally representative group to take a comprehensive survey, and building an
online community to support the discussion and practice of global HCI Education.

There are two ways to get involved:

1. Please take our survey here. This survey is as comprehensive as possible, and grounded in previous
research. It should take approximately 20 minutes of your valuable time.

2. Volunteer to be a regional liaison responsible for disseminating the survey to your local networks
and serving as a charter community member representing your area. Please contact us if you are
passionate about HCI education and want to serve as an active and ongoing volunteer.

You can learn more about our project here, or send questions to hci.education@yahoo.com.

A\
¢\
CHI 2014

one of a CHInd

59



Birth of HCI (1983)

+ SIGCHI Conference Publications
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Birth of HCI (1983)

+ The Psychology of Human-Computer Interaction
Card, Moran, and Newell (1983)

The
Psychology
of
Human-Computer
Interaction

STUART K. CARD
THOMAS P. MORAN
ALLEN NEWELL
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Birth of HCI (1983)

+ The Psychology of Human-Computer Interaction
Card, Moran, and Newell (1983)

4

HCIo| 72 7Hte Mat =

oIX|Al2|ske| 7|2 7H'E2l human sensory, cognition,

motor system 2 HCIO0| M &

1= 0|22 A&

o

Graphical User InterfaceE 2t=7| ¢

MHP (Model Human Processor) 7H& H|A|
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Birth of HCI (1983)

+ The objective of the book (by Allen Newell)

+ We had in mind the need for a theory for designers of
interfaces. The design of the interface is the leverage point in
human-computer interaction. The classical emphasis of human
factors and man-machine psychology on experimental analysis
requires that the system or a suitable mock-up be available for
experiment, but by the time such a concrete system exists,
most of the important degrees of freedom in the interface have
been bound. What is needed are tools for thought for the
desigher—so at design time the properties and constraints
of the user can be brought to bear in making the important
choices. Our objective was to develop an engineering-style
theory of the user that permitted approximate, back-of-the-
envelop calculations of how the user would interact with the
computer when operating at a terminal.



Birth of HCI (1983)

LONG-TERM MEMORY

Sim=

Him= =

X | tm = Semantic
WORKING MEMORY

VISUAL IMAGE AUDITORY IMAGE Hwm
STORE STORE Hwm*

8 yis =200 70-1000] msec B = 1500 [900~3500] msec Swm

3 [2.5~4.1] chunks
7 [5~9] chunks
7 [5~226] sec
73 [73~226] sec

Byig = 17 [7-17] letiers Bwm (1 chunk)

Hals = 5 [4.4-6.2] letters

Kyjg = Physical Kpg = Physical Swm (Bchunks) = 7 [5~34] se

Z 4/\} KwMm = Acoustic or Visual
1 1 é; %
1 )

ep

0Cesso D

TP= 100 [50~200] T =70 [30~100]
msec msec

Eye movement = 230 [70~700] msec

The Model Human Processor
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Birth of HCI (1983)

+ The Psychology of Human-Computer Interaction
Card, Moran, and Newell (1983)

+ GOMS (Goals, operators, methods, and selections
rules model)

+ KLM (Key-stroke model)

— prediction model!



Apple Macintosh (1984)

hci+d lab.



Apple Macintosh (1984)

sOh=—————— pyt{vFlainText P —E——o—"
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From: Elizabeth Underline 23U
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Here are my comments on your prq 9 Point he Finance
group meeting next week.
14 Point

" B Point ............................................... ‘
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Apple Macintosh Timeline

1976

April — Apple Computer Inc. founded in Cupertino, California.

1977

Launch of Apple II. Sells for $1300 U.S. with 4KB RAM. Hugely successful (more
than one million units sold). Works with a text-based command-line interface.

1978

Lisa project started . Goal of producing a powerful (and expensivel) personal
computer.

1979

September — Macintosh project started. Goal of producing a low-cost easy-to-use
computer for the average consumer.

December — Apple and Xerox sign an agreement that allows Xerox to invest in
Apple. In return Apple’s engineers visit Xerox PARC and see the Xerox Alto. The

GUI ideas in the Alto influence Lisa and Macintosh development.

1980

December — Apple goes public through initial public offering (IPO) of its stock.

1981

May — Xerox Starlaunched at the National Computer Conference (NCC) in
Chicago. Members of the Lisa design team are present and see the Stardemo.
They decide to re-vamp the Lisa interface to be icon-based.

August — IBM PC announced. Highly successful, but embodies traditional text-
based command-line interface.

1982

Lisa and Macintosh development continue. Within Apple, there is an atmosphere
of competition between the two projects

1983

January — Lisa released. Lisa incorporates a GUI and mouse input. Sells for
$10,000 U.S. Inthe end, Lisa is a commercial failure.

December -- brochures distributed in magazines (e.g., 7Time) pre-announcing the
Macintosh.

1984

January 22 — Macintosh ad plays during Super Bowl XVIII.
January 24 — Macintosh released. Sells for $2500 U.S.
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Early HCI Research

+ Effective menu design

+ breadth vs depth in menu design (one example)

|
evening

example
project
defence
product
science
present

35 village
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HCI Research Now

+

+

+

<+

New interaction technologies

+ Two-finger gestures (Apple iPhone, 2007)
+ Acceleration-sensing (Nintendo Wiimote, 2005)
+ Wheel mouse (Microsoft Intellimouse, 1996)

+ Single-stroke text input (Palm’s Graffiti, 1995)

Social computing

+ human computation

+ crowdsourcing

+ computational journalism
User experience

+ Interaction design

+ service design

and more...



~3
)
_|_

o
Qo
=

HCI Research Products

Two-finger gestures:

Acceleration-sensing:

Wheel mouse:

Single-stroke text input:

—207T_ 1978 1
70652 1998 2
10867 1993 3
0862 1993 4

I Herot, C. F., & Weinzapfel, G. (1978). One-point touch input of vector information for computer
displays. Proc SIGGRAPH ‘78,210-216, New York: ACM.

2 Harrison, B., Fishkin, K. P., Gujar, A., Mochon, C., & Want, R. (1998). Squeeze me, hold me, tilt me! An

exploration of manipulative user interfaces. Proc CHI '98, 17-24, New York: ACM.
3 Venolia, D. (1993). Facile 3D manipulation. Proc CHI '93, 31-36, New York: ACM.

4 Goldberg, D., & Richardson, C. (1993). Touch-typing with a stylus. Proc CHI '93, 80-87, New York:

ACM.



Reading Assignment

e T2: Chapter 1

e T1: Chapter 1, 2

« Wobbrock, J. O., & Kientz, J. A. (2016). Research
Contributions in Human-computer Interaction.
Interactions, 23(3), 38-44
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Questions...?
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