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1000 Words

David Karger

I build computer things that help people find, read,
learn and understand all sorts of stuff, like
pictures, stories, ideas and numbers. People want
to do interesting things with this stuff, but
sometimes computers make it too hard or don't let
them do it at all. I try to build things that make
everyone as good at working with their stuff as we
computer people are.




Conclusion

* People are talented masters of information

* Full of knowledge, understanding
* ways of organizing, visualizing, explaining

* Dumbed down by current systems
* Both interfaces and models
* Cannot express what they know/understand
* Cannot organize the way that makes sense

* No computation can create missing info
* |nstead, must expand interfaces and models
* So people can provide the (non-artificial) intelligence

* Many opportunities to make things better
* Online discussion (more expressive text)
* End user applications (more expressive data)
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Outline

* Rich information models and interfaces empower
people to use/share what they know

* Richer structures
* Annotation for in-context discussion
* Collaborative summarization for sensemaking

* Richer workflows
* Controlling attention through better mailing lists
* Workflows for collaboratively handling harassment
* Automation of email and social media intake

 Computer as medium, not (artificial) intelligence
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Online Discussion Today

* Streams of posts, comments, replies
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Online Discussion Today

* Streams of posts, comments, replies
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Online Discussion Today

* Streams of posts, comments, replies
* Impoverished model/interface

e Like -
* Reply |
* Follow N7 commen® |
¢ Tag Newost | Oidest | Hot Threads You
+ Often opaque selection of content  *
* Majority voting e
* Facebook feed :
* Trending topics j e
'<_.z"reddrt 7




POPULAR
SCIENCE

SCIENCE

WHY WE'RE SHUTTING OFF OUR COMMENTS

STARTING TODAY, POPULARSCIENCE.COM WILL NO LONGER ACCEPT COMMENTS ON NEW
ARTICLES. HERE'S WHY.

By Suzanne LaBarre

Comments can be bad for science. That's why, here at PopularScience.com, we're shutting them off.

It wasn't a decision we made lightly. As the news arm of a 141-year-old science and technology magazine, we are
as committed to fostering lively, intellectual debate as we are to spreading the word of science far and wide. The
problem is when trolls and spambots overwhelm the former, diminishing our ability to do the latter.

That is not to suggest that we are the only website in the world that attracts vexing commenters. Far from it. Nor
IS it to suggest that all, or even close to all, of our commenters are shrill, boorish specimens of the lower internet
phyla. We have many delightful, thought-provoking commenters.

But even a fractious minority wields enough power to skew a reader's perception of a story, recent research
suggests. In one study led by University of Wisconsin-Madison professor Dominique Brossard, 1,183 Americans




Two Richer Models

* Annotation
* To organize discussion around content being discussed

e Summarization

* To squeeze the key insights out of long redundant
discussions




Discussion in the
Margins

Sacha Zyto, Mark Ackerman, David Karger, Sanjoy Mahajan
CHI 2012




Classroom Discussion Forums

* Students can ask questions
* whenever they have them, not just in class

* And get answers
* from other students (scale) and staff

* Archival Q&A record

* knowledge accumulates over time

* Faculty feedback

* what’s confusing and needs teaching or editing?




Interaction Causes Learning

* Chi, M. T. H., & Wylie, R. (2014). The ICAP
framework: Linking cognitive engagement to active

learning outcomes. Educational Psychologist, 49,
219-243 (lead article).

* Passive
* Watching lecture

* Active
* Taking notes

* Constructive
* Solving problems >
* Interactive :
 Arguing with others




Discussion Forums: Out of Context

* Interrupt reading to visit forum
* Check Facebook while you’re at it....
* Cost of multitasking/loss of flow

* Hunt for answer to your question
* When it might not even exist

* Describe question context (“on page 23...”)
* |f question longer than answer, skip

* Find questions you can answer
* Big effort with no benefit to you

* No structure

* Faculty see a big pile of posts, no general sense of
understanding




l[dea

* Course content provides a context
* Keep that context during discussion
* By having discussions in the margins




NB

* Plain old threaded discussion forum
* But in document margins

* Standard web site

* Faculty initiates
* signs up
* invites students
e provides PDF/HTML/Youtube Video

* Students discuss
* Highlight content, enter comment
e Reply to existing comment
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Benefits

* Discuss as you read, without exiting document
* Stay in the flow

* See discussion of what you are reading now
* Answers that can help you
* Questions others want answered

* Context is clear
* No need to explain in question
* No need to understand from question

* Annotations form “heat map” of trouble spots
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* Commentary on secondary

ouT Y
e v

‘e
it i »
L RN
Ll
it B F
L Ao
TR0 My
"
B e ap
%iuu\n};‘a
b N

!
MWy ey
(AR

iR % i
W N e
L

e U )
ITRWIY

P EmzOne|

oreey M e

VAR YNy 2

o e

el

o e B oA
v vy

O

Y o
e S T ees
wh e ‘'m b
L AL A e R ol
e M
o W o
R TOR
i
LR L T
N 9 N
w0 vear's e
W N AN
™y ¥ oanom
Mras . m
e N Ve
P o e
" MOpre Y
Y w VY M
e vl ¢ e
L B LI 1
Fo e I U T
‘v e e
- poav
T Py
l"" ane ayed
prYYy rey
WL R RN
e LT

mmew )

N,

IR0 DN

ara =T oz

e Ve crep s Gob el 1D Wb e LBl RV
v % b Mé&h‘h‘cvﬁyﬁsfwx ) e}
EORWE PR B 115D 1 9 ) el /s 1hre uh

PO TR XN

D0 K520 R dopr uh 1) poh s o5% oh | seh Ao
LU T et Jon e o | A2 S0 19 9 2 ofem
BOVAO OO P e el detem L A0 PIW

bo b b b g st fe el i DRY PR o s ) peed ove 03 Th gk tpue o b

6 0 el |nysem whe o
08 O () D
P rpm how 590 1@ oo
e A 00 o ouieRd
wfe fer Bpop uo Yoy T
YA P08 X2 bepeo yorifa
W P W o™ vhen un
PY oD SOy ' ON0 o))
PO R M Y I
Gof . engt o b v N
¥ rem e oY

ove b () (20 yv) el 2y
v e ot owd i Al
A xn SEn rent

o9 o td penow pam BT T A e
V12D 4D RSP ) Wt e DT M e

B o ohaw b M
WY pees O oUs hep
T ) dep Ped e
on s () D Hnn
fivi N e porn Vo
UL R m'y
wa o rer e 3y sl
@ oMo e polel
E o o by e g
- LR e U b
Y eh S i
I b 90 e vh w
(07 ¥ g Mo e hlnes
N WY ek (W e ¢
Y 985 T T3 S niced
@ v N wh DA
m;x;n WS MWD Dy
00T WY IS N (g
(ove Aterug m‘)‘,{‘s:u ™ h.ﬁ
oo g A o D
s paud et M 9s
b W0 A D p
fassonyd) 30 iy Wpfy
057 BV05 0 i Ve 'y
W MY m oM
o) ':oi;‘.\n ore M‘?:
oo Loy fen YN semy
ws e avne ‘J?"X' Mo,b o
o) P'0 e b g
™ mﬁr:”cu ™ b (oo
wenr MDY upl Bl
(am 41 e) 10 R W
VINVe 123 S A v

Lo

R TR N N W
PAYHS PWY 8333 1O TN T

s RN S T 2 CRTT B, L VO RSt
VO RS WY 1) 1 RN
=D o aTie th W I oL B T T
2000 T I XY M S
WIS YR o SPRD 3 N YW

70 D TR XN A0 R ST TI P
YT 0 0K A2 49° BRI 0M N Ok X
NE Y2 MO MY MIRPNTYT P TV B e

TRV 7O T 330 A0 1 o

PR KW IS [N e pros
P S8 PSS U AP N RN
Y NN AR W e e
%0 ey S g oy K
RO NP X2 Tan vex x5
[0 M AN R NS TN S
RS N NS NN IR P NS
TYR U8 NI N0 WO 0 [N
05 W NG NS N2 e e
wEngea S K v e Wy
RV R TRERT UMD einnd
AT SAD W B sie Sy
WS (e YT GTED PR NS RYY
M X B M % e N
w0 o Yo ok W e, s
YED DX K& WRT nann b wy
W Y e P ne ove nag’
YIS UED WP U WG X
QAL PN ot O NDDT YD XN
RIS e D b v
RER 31 YR T3 P Yy D UK Y
GO N WY N A5 0D CUIE N
VITY MW ST WS e
1 WK BRI SR IN S0 TN
JE Y3 () CORUE YA WYY P MY
AR Y D W R RV W O
R TAD MR TEORIMN XK NN TS
N

N"I"')~ W

&rmo pow R : e , N0
A op foe opve by No
g Xo0 rd Wb e vo
FUTE0 IO0E QT 30 by
e oefip o 23 Ao bue
DOPREY.EE L) o) TR
™y M po M)
mew He N v &
fo pnrmed wao Y P
e X0
10930 B th raves WD
« ey e fos ma o
oo o e B ' e
B pome L wnp et o oo
FOE . whAo (s pevs
gy o ifa d W0 (ne
e peco A 9 plo e
W ~g ¥a
0D A Mo veen A omne
PEY D00 REBE (U 4D
D ot bowryd . oo ¢
ey e o )
o WD 00 Gen Vo
o 1203 Seamd VYD L wiem
W oy T s %
fo 1ero phow Ko o
A ) o v D
B LR L R
ROt W 00 O 1 0ue
ooy et R Mo o)
[ PRV RS AT
£20 Wt 1 joom o orvad friee
0 1hE Mo poch veo oh
PR pove Mo WS B
e’ UTER Tm() e
0¥ e By ) YRS N
2 (0 vl v fiva
TINN Yo b L ez
O 2CH L0900 g 20
pYEH TS UM DY
ALl AV DT S DL
W 2300 ) YRR LN

W00 N 5T i fraae

B3 %0 Sonh e | Yot w

W00 700 e oh Ay oo

Ao 19 190 AP 1 oo v

% !w': VA e b e
S

P 1op Ep (GR plapy o poncls v OO XD BD e Jud okt Ao Y e p Sk U e
S 100 5% e Ao Bro Yor feded drif Sob peapa oo igs o) vm e 00 o Pl o o o

arer s Mot SED ket So mviet B erwle ohe Me
B U 0O YA Y e fows B3 vrh B

1[N0 o ot e o Va9 L8 TR ) o
o im0 S0 (o v 41 ) 9 b St S

¥R 1 000 Ao ono pross Ao Aoy 1SS Yot 0 o Jeh nd Ao v A era oo v B wiov
opd vy B 35 e pr o o e e 0 e Ale poTn B 3o o e fenos Soh Y fow oy Jdd
2o A 10 17 olan Baposs MO0 T AN 2300 1D AT POTM AN b (e deb e PIRD S ndap caxe
DAY P 0 £ i 17 o s DD s SO I it WoAE Aice Lva Bnd oo oS 1O RE et Bbovie ) e dom

e
e )

D% e

Mo

Je )

{1 v)

LAk

e
M
L) 2 2 ()|

O Y
VY e
1 ows
Mo e
L 3 LY
i e
»uh
M
o e
Vi oo
g )

)
%) Yo

fo b wan g (o) 08 T Vb TN 2wie 0 3to fov 2 poom A e pde “uh puo 1o oA Tem ohima i m::;
AR T 1 DOE e Peny 10 A3 Ay o tranh kb yor 16 povin Al 0 N3 02 DSV 160 IS VIR ves x v
n‘ﬁ:' v v gy o 900 1rd o o Rl ot e e TSR0 D0 4 DY S S e o ummk&'mm " 'Lf "

~ woohwon “w ey
e Tt v O tohm el e
L I B e L T e o s Lt L R T

a2 L P R L AT
A0 e e o Y e e e
Wros S Yo W e nre ree (TN R A R N A YR e
YR RO TOIEA NA e A lev SV e Y Ty e v e
v 0 e o e TV e VIO SN Y e row T W S R W
0wl cEn b Ve row o 1 et by (¢

o Y W

N " b

R B B IR

YN e oy

N 39 I Do Y51 M0 PO T W0 o O NN e g I N gt
M Ve B 2d ove v yeth o wd (ﬁ ¥iwo
FURO 1 100 e AY W 20 Mh arw ¥ e 1ud

N e D ol
IV vk tye e #)
M ) I WYY MR P WD e
300 1 Ay w1 N O 1 0 R e e B fen e pare
P sus el o A 0% Yo A W0 N FE SN K VL, Yo ¢

~
P Do 100 0 O 5% 00 0 00 W AN 1 1 AR 20 W £ 08 200 1) on Mg s OF 1 g A A e S 1A AW VED 000 1N Ye e &
O 28 0 0 O 08 F0 I YR 1T Ao ot B A 4 9 S0 e Ba e K6 e HE e YOI e S YE e e ek YR o oW VA

W Yy e




* Commentary on secondary

* Commentary on tertiary
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Concrete Mathematics
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Assessment




NB Usage

e 770 classes with > 100 comments at > 60 schools

* Traditional classes, not MOQOCs
e 61,711 students
e 1,057,151 comments in 723,963 threads

* Math, Chemistry, Biology, Stats, Physics, Mech E, CS, Law,
Government, Shakespeare, Philosophy

* Frequent re-use




NB Usage

e 770 classes at > 60 school with > 100 comments

* Traditional classes, not MOOCs
* 61,711 students
* 1,591,194 comments in 1,157,758 threads

* Math, Chemistry, Biology, Stats, Physics, Mech E, CS, Law,
Government, Shakespeare, Philosophy

* Frequent re-use




Usage Stats: Totals

2009 16,047

2010 29291

2011 14,921

2012 31,608

2013 108,217

2014 175,573

2015 110124 + 199,404 (Davis)
2016 131228 + 390028

2017 141838 + 180831




Usage Stats: Places

793,607 UC Davis

60,060 MIT

25K-50K Harvard, Colorado, UMich

10K-25K U. de los Andes, U Rl, U FL, Olin, Hopeland, U IA, NCSU, Brandeis

5K-10K Valparaiso, R.l.T., Shippensburg, CUNY, Wellesley, Cal State, Delft

2K-5K Middlebury, Pitt, Winona, Edinburough, Wesleyan, U OR, BYU

<2K U WI, Vanderbilt, EPFL, UTU Finland, Berkeley, Puget Sound
Newcastle, Washington & Lee, U WA, Cooper, TU Munich

>1K Gent, Dartmouth, Dayton, Penn, Pacific, FSU, Purdue

<1K Zurich, U Vt, NYU, Columbia, Imperial, Emory, Cal Poly

Rochester, Groningen, Technion, Singapore, Toronto, U HI

>500 Tinbergen, Korea, Japan, Leiden, India, U NM, Gertis, Paris




NCSU 4492 12 374 anthropological theory

Hopelanddz 13847 63 220 Hopeland English Book Club

U RI 17396 98 178 Introduction to Shakespeare

U Mi 12262 86 143 Structure of Materials
Shippensburg 3026 22 138 Adolescent Literature

MIT 14426 105 137 6.055: Art of Approximation in Science and Engineering
WLU 1567 12 131 Origins of Rome (Latin 301)

U CO 4149 34 122 Teaching and Learning Physics 2015
Harvard 16451 147 112 Physics 50 2014

MIT 1324 12 110 Paradise Lost

U Co 1570 15 105 History 7415

UC Davis 60357 579 104 General Biology 2a

U Dayton 1343 13 103 The Pauline Corpus

CUNY 8084 80 101 Global Themes Hybrid 2015

UNI Andes 3236 33 98 ELOP

NCSU 1393 17 82 ANTA475: Human Impacts on Ancient Environments
U wi 832 11 76 Teaching Mathematics

Valparaiso 7382 98 75 Organic Chemistry

U Penn 1339 18 74 Sexual ldeology

U MI 1869 27 69 Electron Microscopy and Microanalysis
MS State 892 13 69 Language and Thought

U CO 878 13 68 Systems Biology

Wellesley 877 13 67 Environmental Microbiology
Brandeis 1524 25 61 CSIJBS

Pacific 1052 18 58 Health Economics

MIT 1291 23 56 Classical Mechanics

Brandeis 734 13 56 Jewish Studies

U CO 990 18 55 History

Dartmouth 865 16 54 Distributed Systems

NECC 2959 55 54 Human Biology

U Mi 721 14 52 Personalized Information Systems
UCF 9026 174 52 PHY2049

Wesleyan 809 16 51 Place and Politics

Purdue 953 19 50 Designing Democratic Institutions




Focus Class

* Sanjoy Mahajan, “The Art of Approximation”, MIT
* Prior to NB, had required paper annotations
* Collected and read them all!

* NB annotation required
* But grew to double required amount over term
* Voluntary usage after benefits demonstrated by force

* Extensive in-depth discussions

* 73% questions resolved by other students
* Most students considered answers “timely”
* Meaning less than one hour
* Far faster than staff responses




Content

Discussion Length

10000

* 14,258 Annotations
* 153/student
e 310 by faculty

e 77% in discussions

* 13.9 discussions/page

* 3.5 posts/discussion
* 1.4 “long” discussions/page (length > 5)




Content

26%

32.1%
..20.3%
+.11.5%

18.5%
15.7%
2.8%

23%

By students in same thread
By students in other thread
By faculty

Not resolved

Substantive Commentary
(typos, wording suggestions)

Substantive Questions
...about concepts
...about meaning of text

Substantive Answers
...by students
...by faculty

Other (humor, anecdotes, “me too”)

50.8%
12%
8.6%
28%
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User Feedback




Student Feedback

* Substantial discussion
* “Never had this level of in-depth discussion before”

* Collective intelligence

* “Open questions to a whole class are incredibly useful.
Everyone has their area of expertise and this is access to
everyone's combined intelligence”

* Measuring stick

* “It's encouraging to see if I'm not the only one confused and
nice when people answer my questions. | also like answering
other people's questions.”

* “INB] helps me see whether the questions | have are
reasonable/shared by others, or in some cases, whether |
have misunderstood or glossed over an important concept.”




Faculty Feedback

.., . W [ mrn . | [l |, | y P ml

Satisfaction Comment Intent to
Quality reuse




Know your Students

* “Students came much more alive than in usual
class teaching (even with discussion time). |
suddenly noticed their way of thinking, personality,
struggles with the material, determinedness to
solve big and small problem:s.

* “Being able to respond directly to a student meant
that even the shy ones got a personalized learning
experience, which never would have happened
ordinarily. | think this is extremely beneficial.

* “| felt more connected to the students and what
they were thinking.

* “NB has certainly helped me make my classroom
more student-centered.




Improved Online Discussion

* “Students were much more comfortable than they
ever are in class with asking one another questions
and providing answers. There were more real
debates on NB than I've ever been able to conjure
in a classroom.

* “The quiet students had really good things to say
that they never would have said in class. The loud
students in class that aren't always right, were told
when they weren't necessarily correct.

* “Students did establish dialogue among
themselves via comments, which delighted me
because even in class this not always happen.

* “It really did enable me to tune a lecture to the
students' needs.




Improved In-Class Discussion

* “The quality of the in-class discussions was much
higher than when | had taught the course previously.

* “Class sessions changed from regular teaching to
discuss NB posts. Of course it had become possible
much better to focus on important and difficult
points.

* “They don't just come to class and listen and go home.
They know something when they come to class and can
participate and ask GOOD questions in class. We were
able to have deeper and more thought provoking
discussions where in the past we couldn't even have a
discussion.

* “It was obvious that the vast majority of the class was
reading prior to class. This was very different than
prior years.




Any Old Forum?

* Those results/quotes could be about any forum
* Though do indicate NB works well as forum

* Hypothesis: extension of discussion model to
include context provides better discussion

* Any evidence?




Any Old Forum?

* Those results/quotes could be about any forum

* Though do indicate NB works well as forum

* Hypothesis: extension of discussion model to
include context provides better discussion

* Any evidence?

* Many had tried forums before and failed
* What’s different? Only context.




See Confusion in Context

* “It helped uncover misconceptions and areas of
confusion that | did not expect. | never would have
known about many of these things otherwise.

* “The students' comments allowed me to notice when
they were misinterpreting something from the
reading, which | could follow up in class.

* “l was surprised by how difficult some ideas were for
students. One reading had an estimate of the number
of bits stored on a CDROM. That whole section was
dripping with questions and anxiety in the comments.
Thus, | spent the following class helping students get a
feel for the physical parameters, which was ver
helpful, and | wouldn't have known to do that if it
weren't for NB.

* “It's a definite improvement over traditional
discussion boards, which | have tried previously
without success.




NB-specific Benefits

* Context sensitive comments
* “How does he get from 1 to 3 here?”
Py llWhy?”
* Easier to ask a question than standard forum

* Responses synthesizing proximate threads
* “The two threads to the left say....”

* 74% of students did not print notes
* Paper still the best Ul
* Could have printed, read, checked forum later
* |In-place benefits outweighed those of paper

* Students’ reading measured directly
* So they take it seriously




Discussion While Reading

* Logged all usage

* |dentified reading sessions (10 min-1 hour)
* When in interval were replies to comments?
* Evenly distributed throughout reading

* Staying in the flow....

* Hypothesis: this gave
critical mass for discussion
to succeed




Summary

* Annotation can work
* Substantial student-student teaching
* Participation by quiet students
* Online reading
* Timely guidance to faculty on trouble spots

* NB is just a medium; computes nothing
* People do the information management

* Key: providing information in the flow and context
* See questions/comments at the right time

* When your confused, answer may be in the margin
* Ask and answer questions without leaving context




Where Next?

* Comparison to standard forums
* Analyze 1M comments to understand learning

* Explore “seeding” to stimulate student discussion

* Preliminary result: seeding initial comments that
generated good discussion, generates good discussion

* Better faculty analytics
* Where should | direct my attention?
* Analyze reading patterns as well as annotation

* Tagging
* Emoticons to heat-map interest/confusion/engagement
* Training data for automatic detection

 Rebuild NB!




Other Annotation Projects

* Eyebrowse
* Browser plugin
* Permits users to leave comments on any web page
* Others can see comments from people they follow

* As well as a “twitter stream” of comments leading back
to pages

* Pano
* Encourage reflection to reduce political polarization
* Applies Haidt’s moral foundation theory

* Users annotate article with Haidt’s moral frames
* Care, Equality, Freedom, Authority, Sanctity...

* Appears to increase user empathy for opposing side
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* Permits users to leave comments on any web page
* Others can see comments from people they follow

* As well as a “twitter stream” of comments leading back
to pages

* Pano
* Encourage reflection to reduce political polarization
* Applies Haidt’s moral foundation theory

* Users annotate article with Haidt’s moral frames
* Care, Equality, Freedom, Authority, Sanctity...

* Appears to increase user empathy for opposing side




Wikum

Bridging Discussion Forums and Wikis

Using Recursive Summarization

Amy X. Zhang, Lea Verou, David Karger. CSCW 2017




Goal: Understand Large Discussions

* Social moderation/filtering reduces volume, but
doesn’t guarantee coverage
* may not show all perspectives or key ideas
* may not distill conclusions of important arguments

* Instead, how about a summary?

* Who will do the summarization work, and how?
* Many people willing to write one post
* Nobody willing to read entire discussion
* Can we divvy up the summarization task?




Goal: Understand Large Discussions

* Social moderation/filtering reduces volume, but
doesn’t guarantee coverage
* may not show all perspectives or key ideas
* may not distill conclusions of important arguments

* Instead, how about a summary?

* Who will do the summarization work, and how?
* Many people willing to write one post
* Nobody willing to read entire discussion
* Can we divvy up the summarization task?




Collaborative Summarization

e Wikis?
* Allow collaborative Gaoen
summarization

. Why haven't list features on Facebook and/or Twitter
* Problems: o el

* Disconnected from the / Aowwor | | Raguen
discussion Answer Wik

® N O p r‘ove n a n Ce A common thread is that Twitter lists haven't caught on in a huge way because the al

consuming primary timeline seems sufficient for most

[:) N 1 d h h h Some power users use Twitter lists a great deal and find them productive, but as Nick
O I ea OW m u C a S Kallen said, the Twitter list user Interface (Ul) is not slick enough.
been summarized

20 Answers

* No access to more
detail
hitp:/ /twitter.com/#! /scoblelzer are followed by thousands of people (and I'm on

® ' n d iVi d u a I VO i Ces IOSt about 15,000 lists) s0 some people ARE using them
- LeSS m Ot i Vat i O n to There are several problems with lists on Twitter

1. When you follow one nothing happens. Your home feed doesn’t change (it should).

contribute SRRy o fblon oo

‘.’ Robert Scoble, | study tech for Rackspace as its Startup Liaison Officer
L2 (7]

It's not because it takes work. I did the work, and continue to do so, My lists at




Wikum: Forum=>Wiki

* Start with a long
discussion.

* Anyone readinga = = — g

comment or thread of i =

comments within the == =

discussion can then — —
== e——) e

* The summary replaces = ——)

those comments in the e ==

thread = i

* Can expand to reveal
original content.




Topology Preserving

* Summarize any set of sibling leaves.

* Or complete subtrees of any size.

* Result is a summary “leaf” with natural parent
* Leaf becomes parent of all it summarizes




Recursive Summarization

* Can also summarize (groups of) summaries.
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Recursive Summarization

* Can also summarize (groups of) summaries.
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Recursive Summarization

* Can also summarize (groups of) summaries.

* Eventually, whole tree summarized

| default view

0% |

summarized

default view

24% ||

summarized

00

O ©

®
o)

| default view

67% |

summarized

Qo ©

| default

©0

100% |

summarized

| default
@)




Summary Iree

* The final result is a summary tree

* Summary document that can grow to reveal deeper
summaries all the way to original discussion.
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Compared to wiki, Wikum...

* Shows what has been summarized versus not.

* Links summaries to the particular parts of the
discussion they summarize.

* Breaks summarization task into manageable, easy-
to-define chunks.
* Helpful even for single user

* Creates summaries at multiple levels.
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Wikum has...

SUMMARY NOOR

a7 g e
¢ e
B 10 Do etoks that wil seak B 10 10 1 e Tl SUMMARIZE MULTIPLE COMMENTS O AOGMUGHY TON SENTENCES
A - t
o [} 8]
| . Py
- ool 1w
~ L LT
) b
' 1w & [l
=
‘e ]
) ]t -
#
COMMENT DY AUSTHALIANRKREADER (235 LIXES) J 14
" ot \ »
L
'e , O
wor I it v
’ v g~ Y ¥ "
) " ) 4
o .

Survvrary Node

COMMENT BY TWITTER-AGRIINARD (137 LIKEN) BUBMIY

t sy they

SUMMARY OF COMMENT BY AUSTRALIANAEADERN (89 LiKEN)

a directly manipulatable tree visualization on left - click
to select and toggle, drag-to-select.




Wikum has...
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Wikum has...

SUMMARIZE MULTIPLE COMMENTS

Summarize this comment and all replies (replaces them all,!. )
will continue to be poorly represented in the highest ranks of society, We are
where we are because the system is broken, not because women lack the
tion 1o succeed,

1D: 2120

Because men don't suffer from not seeing their kids? | have a dad who
barely saw us growing up. Me traveled constantly, worked very long hours
and generally half killed himself at his work,

10: 1871

Summary:
It should be more socially acceptable for men to be caregivers.,

1D: 38592

Summary Node:
Aggressive men and women who are not willing to sarcrifice
career for family will always axist and be rewarded,

(% HICGHLICHT TOP SENTENCES

Summary: 163/250
Thay giscuss the issue from men and woman point of view

A commenter says the success and sacrifice come at the same time. [[comment 36184 p1]
They are judging the system by comparing the work life structures for men and women

A commenter tells that if the society woulc allow the women 10 be able 10 work without the

need 1o stay home, things would have been ditferent. fcomment 36233 ptl]

Another agreas by pointing out the fact that most of the top positions in the jobs are man, who
dgo not tend 10 have more responsibiities at homa, [[comment 36198

A commenter continues the discussion about saying that its not the system being broken but

the soclety and expeactations from the women, [[comment 36190})

[quote]”We are where we are because the system (s broken, not because women 1ack the

otivation or ambition 10 succeed.” [lcomment 2845]] [andguols)

Men also suffer from not seeing thelr Kids, [[comment 2120]

It should be more socially acceptable for men 10 be caregivers, [[comment 1871])

Citation and quoting of comments




Wikum has...

SUMMARIZE MULTIPLE COMMENTS

Summarize this comment and all replies (replaces them all),

"~ will continue to be poorly represented in the highest ranks of society. We are
where we are because the system is broken, not because women lack the
motivation or ambition 10 succeed.

1D: 2120

Because men don't suffer from not seeing their kids? | have a dad who
barely saw us growing up. Me traveled constantly, worked very long hours
and generally half killed himself at his work,

10: 1871

Summary:
It should be more socially acceptable for men to be caregivers.,

1D: 38592

Summary Node:
Aggressive men and women who are not willing to sarcrifice
career for family will always axist and be rewarded,

(% HICGHLICHT TOP SENTENCES

Summary: 163/250

Thay giscuss the issue from men and woman point of view

A commenter says the success and sacrifice come at the same time. [[comment 36184 p1]
They are judging the system by comparing the work life structures for men and women

A commenter tedls that if the society woulc allow the women 10 be able 10 work without the
need 1o stay home, things would have been ditferent. fcomment 36233 ptl]

g0 not tend 10 have more responsibdities at homa, [[comment_ 36198

A commenter continues the discussion about saying that its not the system being broken but
the soclety and expeactations from the women, [[comment 36190})

[quote]”We are where we are because the system (s broken, not because women 1ack the
otivation or ambition 10 succeed.” [lcomment 2845]] [andguols)

Men also suffer from not seeing their kKids, [[comment 2120]

It should be more socially acceptable for men 10 be caregivers, [[comment 1871])

highlighting of top sentences (LexRank summarization algorithm)




Wikum has...

SUMMARIZE MULTIPLE COMMENTS

Summarize this comment and all replies (replaces them all,!. )
will continue to be poorly represented in the highest ranks of society, We are
where we are because the system is broken, not because women lack the
motivation or ambition 1o succeed,

1D: 2120

Because men don't suffer from not seeing their kids? | have a dad who
barely saw us growing up. Me traveled constantly, worked very long hours
and generally half killed himself at his work,

10: 1871

Summary:
It should be more socially acceptable for men to be caregivers.,

1D: 38592

Summary Node:
Aggressive men and women who are not willing to sarcrifice
career for family will always axist and be rewarded,

(% HICGHLICHT TOP SENTENCES

Summary:

163/250

Thay giscuss the issue from men and woman point of view

A commenter says the success and sacrifice come at the same time. [[comment

They are judging the system by comparing the work life structures for men and women

A commenter tells that if the society woulc allow the women 10 be able 10 work without the

need 1o stay home, things would have been ditferent. fcomment 36233 ptl]

Another agreas by pointing out the fact that most of the top positions in the jobs are man, who

dgo not tend 10 have more responsibiities at homa, [[comment 36198

A commenter continues the discussion about saying that its not the system being broken but
expectations from the women. [[comment_ 36190}

[quote]"We are where we are because the system (s broken, not because women 1ack the
otivation or ambition 10 succeed.” [lcomment 2845]] [andguols)

Men also suffer from not seeing their kKids, [[comment 2120]

It should be more socially acceptable for men 10 be caregivers, [[comment 1871])

Max length restrictions to ensure shrinkage (progress)




Wiki + Forum

* Forum
* Everyone can contribute their perspective
* Often many times---redundancy
* Must read whole argument; can’t just see resolution
* Refuted statements stick around
* Reading everything is impossible
e Wiki
* Community creates short consensus article
* Removes redundancy
* Gives resolutions of arguments

* Detailed arguments and individual voices are lost
* Can’t dig down for more understanding

 Wikum offers best of both




Fvaluation




1) Evaluate Summarization Process

* Three long discussions:

* Social: “Why Women Can’t Have it All” article from the
Atlantic comment section.

* Political: academic department mailing list discussion of
a controversial political event at the university

* Science: “Explain it Like I'm Five” subreddit discussion
about gravitational waves.
* From each, selected
* 65-105 comments
e 7000-8000 words
* 35-40 min reading time.

* 2 Evaluations
* Summarization process
* Summarization product




1) Evaluate Summarization Process

* 20 participants from campus mailing lists, divided
Into 3 groups

* In-person, one-on-one, each person spent 1 hour
* 20 minutes training
* 20 minutes summarizing a discussion in Wikum

* 20 minutes summarizing different discussion in Google
Docs with track changes (mimics typical wiki editing
box)

* Each person in the group built on the work done by
previous people in the group.
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Results

* Wikum was faster for summarizing than GDocs
even with the same groups of people summarizing.
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Other findings

* In both conditions, people were reluctant to edit
each other’s work. This led to longer and longer
summaries in GDoc and stalled progress.

* Users reported spending more time reading in the
GDoc condition in order to understand what other
people had done.




Workflow

“Using the Wikum was so much easier...| knew what
people had done...With the Google Doc it was this
massive 40 page document. | got lost on what
people had summarized and what needed to be
summarized.”

“A lot of times | would look at a comment and all its
sub-comments and be like, well | can’t summarize
all that, it’s really overwhelming. But then | was
able to drill down into the sub-sub-comments
and...get the whole comment [subtree] and sub-
comments into my head at the same time, write a
summary, and then go a level up.”




Provenance

“The way in which you can cite paragraphs and

posts is very useful to have that kind of chain of

custody, like from where does this information
come from?”




2) Evaluate Summarization Product

* Before summarization, testers identified 12 topics
 6that were in discussion and 6 that were not

* 13 participants from campus mailing lists
* In-person, one-on-one, each spent 40 minutes

* Each given 10 minutes to skim
* a summary in Wikum,
* a summary in GDoc, and
* an unsummarized discussion in GDoc

* In each condition, asked to select which of the 12
discussion points they remembered




Results

* Most people explored GDoc sunmmary linearly
e All used full 10 minutes

* Wikum users had different strategies
* breadth-first, depth-first, root-to-leaves, leaves-to-root
* Some read only summaries and finished sooner

* Users remembered points more accurately in Wikum
* Not statistically significant

Wikum | Doc Summary | Doc No Summary
Pre (0.90 0.88 0.81
Rec |0.67 0.63 0.58
F1 0.78 0.72 0.65




Use of Summaries

* Some users said they preferred reading linearly
while others liked being able to drill in.

* People opened summaries to read original content
for different reasons:
* Intrigued by the summary and wanted to read more.
* Distrusted summary: poorly written or too short.




Structure

“1 felt it was helpful for Wikum but not really in the
Google Doc. There, there were people rambling...It
was kind of a mess. Because the summaries were
right there in Wikum and directly related to the
comments, [they were] much smaller summaries
and a lot more helpful.”




Efficiency

“It was very noticeable...that there was a large
amount of text just swirling around a few simple
ideas, and the summary got it simple. Like into a

tweet. That was really, really nice. | wish everything
could be summarized like that.”




Study Critique

* [R2]: “GDoc is a terrible tool for this; not a fair
comparison”




Study Critique

* [R2]: “GDoc is a terrible tool for this; not a fair
comparison”

* That's exactly the point!

* Study isn’t to say our tool is great; says it’s possible
to be way better than what we have now

* Wiki provides similar interface to GDoc except
* Unfriendly history/change tracking
* No color formatting
* Weird markup




Looking forward

* Better presentation/navigation of summary tree
* preserving context as you go deeper
* providing cues to guide navigation

* Better handling of unthreaded discussion
* (Better) tools to manual/auto group related posts

* And to move new posts into existing groups
* Until enough are there to be summarized

* Coping with divergent threads
» Shifting subtrees to more suitable topics
* While preserving thread structure

* Machine learning: automatic summarization, topic
modeling
* Hybrid system




Looking forward

* Considering synchronous discussions such as chat
and real-time instead of post-hoc summarization.

* Allow users to reply to summaries
* Explore quality control mechanisms

* Field experiments to answer questions about
incentives and in-the-wild use cases.
* Begun work with Wikimedia foundation
e Use of summarization tool for Wikpiedia RFCs

* Integrate with Annotation
 Summary pulls together multiple parts
* Annotation pulls out a particular part




Reflection

* We’ve looked at 2 richer discussion models/Uls
* Annotation, Summarization

* Both special cases of hypertext
* But simpler than the general case
* Avoid “lost in hyperspace” problem
* Annotation keeps you centered on content
 Summarization tree has “up” and “down” orientation

* Can we go farther in this direction?
* In a law class, NB users wanted to annotate annotations
* Summarization from multiple perspectives as DAG

* Discussions have yet more rich structure
* Capture assertion, evidence, disagreement, refutation?
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Reflection

* We’ve looked at 2 richer discussion models/Uls
* Annotation, Summarization

* Both special cases of hypertext
* But simpler than the general case
* Avoid “lost in hyperspace” problem
* Annotation keeps you centered on content
 Summarization tree has “up” and “down” orientation

* Can we go farther in this direction?
* In a law class, NB users wanted to annotate annotations
* Summarization from multiple perspectives as DAG

* Discussions have yet more rich structure
* Capture assertion, evidence, disagreement, refutation?




Now: Structured News Sharing Platform

* Incorporate Trust, Truth, Provenance

* Individual choice of trusted people and orgs
* Propagation of trust through network

* VVerification and refutation
» Accurate/Inaccurate labels
* Links to supporting/opposing info
* Clear indications of falseness in Ul

* Reasons
* Eyewitness, expert, think it’s true, hope it’s true, curious

* Initially, annotate whole article.
* Eventually, individual claims
* Misleading subtexts

* Wiki/Wikum to build “disagreement map”
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Richer Workflows
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* Why Are They Still Here?
* What's Wrong With Them?
 How Can We Fix Them?

Amy X. Zhang Mark Ackerman David Karger
MIT CSAIL UMlichigan S| MIT CSAIL

CHI 2015




A Look Back

* 1967 Email begins
* 1971 First mailing list (to discuss use of mailing lists)

* Still here, unchanged
* Why?

* So many new tools
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Questions

* Why are mailing lists still here?
* Must be better in some ways

* Then why modern tools?
* Must be better in some ways

* Can we combine the good bits?




300-person

undergrad dorm
at another mid-
sized university

iz l //

300 subscribers
10 years old
public archives
private to join

Photo by




We asked people to compare
mailing lists to:

n Qiscourse
TGreddit 4




were
used the most often.

n After malllng ”StS,

used mailing lists often or always

used Facebook Groups often or
always




When asked if they
wanted to switch to

n iscourse g

9% 5%




1.

Email = Work
Social Media = Play




| wouldn’t be surprised if people
started posting cat videos to this.
[Facebook] has been a distraction for
most people...When | look at

[LAB]...| don't see it as a place to
post cat videos.

— LAB




Email feels more private than
soclal media




1

There's a greater sense of
[Facebook] being public...you can
see everybody who's on

there...Whereas on email, you're
sending it into the mystic...you don't

— DORM




And Yet...

* Most interview/survey subjects underestimated
their lists’ subscriber count by an order of
magnitude.

* Most interviewees were surprised to discover that
their mailing list archives were completely public.

* Rationalized that even though public, unlikely to be
seen by public.




Greater confidence that
email will be seen by target




Email management is more
customizable




What are the problems and
limitations of mailing lists?




Photo by repoort

We encountered 3 main sources of
tensions within mailing list communities.




lensions over

Type and Quantity of
Content




1
...there was a golden time...[when]

you could get a good...intellectual
discussion.

— DORM




1
...there was a golden time...[when]

you could get a good...intellectual
discussion.

1
| personally am glad that [the

discussion is] gone. | think it keeps
DORM to be much more efficient.

— DORM




24%

wanted less discussion.

34%

wanted more discussion.




1
...You might as well just post it [to

the list]. If they're not interested they
can either skip over it, or quickly
skim over it, or whatever.

— LAB




1
...You might as well just post it [to

the list]. If they're not interested they
can either skip over it, or quickly
skim over it, or whatever.

1
| despise it when people hit the reply

to all button Iinstead of the reply to
button.

— LAB




Tensions over
Desire for Interaction

VS.
Hesitation to Post




66%

of people who wanted
more discussion had
actually never
participated In one.




Why??
Fear of:

Spamming large audiences
Misinterpretation




Why??
Fear of:

Spamming large audiences

Misinterpretation
Heated arguments

Appearing stupid




Tensions over
Information Push vs. Pull




Pull Push

Senders create Senders push
content and content to
recipients pull at BSrecIpIEnts
their leisure

Social media Traditional emaill

-eeds SMS
~orums

RSS




Pull Push

Automatically file SSEmMaISGoMo
emails to folders main Inbox

More likely to: More likely to:

miss email from list mind missing emails
read email when read every emall
they want, not when from the list

It arrived




Pull Push

““\When I'm thinking
about sending an
email to LAB, I'm
like, “Wow, does
every single
person really
need to get this
email?” If that's
not the case, |
probably wouldn't
send it.

¢
| think the

people who

really don't like

spam already

filter their list...in
which case my
additional emall
really takes like

3 seconds of

your time. S

0| D EEE |
] fee) i




Mailing List Summary

Appeal

* More serious
* More private

* More confidence in
delivery

* More control over
reading/organizing

Tensions

* Type and volume of
content

* Desire for more activity
vs. fear of posting

* Push versus pull
perspective




Mailing List Summary

Appeal Tensions

* More serious * Type and volume of

* More private content

* Desire for more activity

* More confidence in ;
vs. fear of posting

delivery
* Push versus pull
perspective

* More control over
reading/organizing

Most of this is about control
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Search within posts

Fwd: localStorage for user stu...

pagbaovinedgmail.com

third time = o charmii

Reo: How it foels to watch a us,,.

tomalitom.com

What would you change If you In

How it feels to waltch a user to...

WwaverovimiLedu

So true! 1) https./twitter.comDe

[uld ] CBC Radio's Spark: Sar...

whokimemit.edu

Listen to Sarah's interview on C

[ uid ] Fwd: [CHI Communities]...

reeyd@mit.edu

Forwarded messagoe

[ uid ] GitStream playtesting
nhynesa@®@mit.edu

Hallo UIDers! Tomorrow we will |

{ uid ] LaTeX microtype

nhynas®mit.edu

Fwd: localStorage for user study logging m

From: pgbavine®@gmad.com
To: uld
Date: Thu Apr 16 20156 16:562:14 GMT+0000 (KST)

third time 4 a charm!!l

Forwarded message
From: Philip Guo «
Date: Thu, Apr 16, 2015 at 12:39 PM
Subject: Fwd: localStorage for user study logaing

1O, ud «

FYI ... I tned sending 1o UID but don't know i people got 11 ... | don't have n good mental model of how malix works

svwrnnsnees FOrWardod mossago <« sesves
From: Phillp Guo <pgbovinet@gmall
Date: Wed, Apr 156, 2015 at 1:49 PM
Subject: localStorage for user study logging
To: UID Group <uid iLmit.odu>

now that the UIST franzy is over, | wanted to share a hack that I've been using lately ... using the browser's localStorage 1o store a log of user events when
running user studies. if your app is a web app (which most prototypes are nowadays!), then instead of writing a bunch of ajax code to log user interactions to a
databagse on the sorver, simply do:

localStorage|'my _log'l = JSON.stringifwy['a’, 'b', 'c'))

1o storo a st of events In localStorage, than at the end of sach user study session, dump the contants of localStarage'my_log'] to a file by copying-and-
pasting from the browser console.

then just parse the JSON 1o do log analysis

SiNco SOMeone I1s doing the user study In front of you, it only tlakes less than a minute 1o open up the browser console at the ond of thelr session and
copy/paste the localStorage contents,

At A ) . . [— . . P . ’ ' e dan - . . » A

murmur.csall.mit.edu







Because...

* Email clients are the user interface
* so don’t have to build one

* Email clients give users more control
* Filtering rules
* Much better organizing and archiving

* Email is not a monolith like social media systems
* Easier to deploy
* Easier to migrate a list

* Change is less disruptive to users
* Keep using their own email client
* Keep reading all their other email the same way




Design for Receivers

* Access by email client or by web
* Strong preference for each by different users

* Inbox restraint
* Can receive first message only, rest of thread on request

* Incorporate social media features
* Tagging, upvoting, collaborative filtering

* Rich and transparent user control
* “Put in my inbox if >10 upvotes”
* “Top 10 emails/day in inbox, others in “later” folder
* “Follow Amy”
* “Block Dan (unless Amy replies)”
* “Deliver one email from Mark each month”
* “Only very important stuff today”




Design for (Reluctant) Senders

* Maintain guaranteed delivery
* Modulo control by each recipient

* But allow senders to intentionally limit distribution
* “send to a few but spread it if they upvote”
* “send to enough people to get me an answer, then stop”
* “send only to people following #forsale”
* “send to everyone except this troll”

* Friend moderation
* send to a few friends who decide if it’s good to spread




Squadbox

Blocking harassment by friendsourced moderation

Kaitlin Mahar, Amy Zhang, David Karger. CHI 2018.




SQUADBOX
W

Your “squad”: friends who will
moderate and filter harassment
from your inbox

squadbox.org







Conclusion

* People are talented masters of information
* Full of knowledge, understanding
* ways of organizing, visualizing, explaining

* Straightjacketed by current systems
* Both interfaces and models
* Cannot express what they know/understand
* Cannot organize the way that makes sense

* No computation can provide missing info
* Instead, must enrich interfaces, models, rules
* So people can provide the (non-artificial) intelligence

* Many opportunities to make things better




Objection

* All this control is too complicated
* Everyone wants it; nobody will use it

* Answer: the few who want it and are willing to use
it are the most creative/productive information
contributors. We should empower them!




