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It’s very nice to be here. This is my first Hypertext conference. | can tell you have a very
strong community. My own community is SIGCHI, which I’'m glad to see is a co-sponsor
along with SIGWeb.

| know Hypertext wants us to tweet as often as possible so here is my Twitter handle if you
wish to do so during my talk.
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It was a very nice surprise this morning to be nominated for the Douglas Engelbart Award.
That made my day!
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| come from the University of Washington, which is a major research university in Seattle,
Washington, in the Pacific Northwest corner of the United States.

| flew through Iceland to get here, which, as you can see, makes for a pretty straight route

over Greenland.
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Over the last few years, fake news has invaded our lives and our social media feeds.

https://www.snopes.com/news/2016/01/14/fake-news-sites/
https://en.wikipedia.org/wiki/List of fake news websites
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2016 U.S. Presidential Election

The FAKE NEWS media (failing @nytimes, @NBCNews, @ABC,
@CBS, @CNN) is not my enemy, it is the enemy of the American
@CBS, @CNN) is not my enemy, it is the enemy of the American

People!

— Donald J. Trump (@realDonaldTrump) February 17, 2017

Russia talk is FAKE NEWS put out by the Dems, and played up by the
media, in order to mask the big election defeat and the illegal leaks!

f &

— Donald J. Trump (@realDonaldTrump) February 26, 2017

Just watched the totally biased and fake news repaorts of the so-called

Russia story on NBC and ABC. Such dishonesty!
— Donald J. Trump (@realDonaldTrump) March 23, 2017

w A

https://www.lawfareblog.com/donald-trumps-statements-putinrussiafake-news-media

We know that fake news played a big role in the 2016 American Presidential election,
generally by promoting articles that favored Donald Trump over Hilary Clinton.

In an ironic twist, it has since been Donald Trump claiming that reports of the influence of
fake news on his election are, themselves, the fake news.




2016 U.S. Presidential Election

Within three months of the election:

« 30M fake news stories were shared on
Facebook by those favoring Trump.

e QN wara charad hv thnca favarin
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— Allcott & Gentzkow (2017)
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Russia story on NBC and ABC. Such dishonesty!

— Donald J. Trump (@realDonaldTrump) March 23, 2017

https://www.lawfareblog.com/donald-trumps-statements-putinrussiafake-news-media

In the three months leading up to the 2016 U.S. Presidential election...
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Source credibility Message credibility
* Expertise » Content
* Reputation * Structure
* Trustworthiness * Language
* Provenance * Intensity
* Clarity
(Hass 1981, Ibelema & Powell 2001) (Rosenthal 1971, Slater & Rouner 1996,

Metzger et al. 2003, Flanagin & Metzger 2000)

With the proliferation of fake news, and assertions about some news being fake, we are
once again faced with the question of what online information people find credible,
especially to the point of sharing it on social media.

Most credibility studies have looked at source credibility and message credibility.
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« Word count ( , w
How does news page visual

* Font serifs appearance, isolated from
* Font sizes source or message factors, A

L affect perceived credibility? /) (:'
* Image count

* Video presence =
* Video placement

By visual appearance, we mean...

Our research question was...
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Trump Says Iran Appears Trump is trapped between two impulses on
Responsible for Saudi Attack but [ . Iran sans serif |[ large
That He Wants to Avoid War L . =

By Richard Pérez-Peia, David D. Kirkpatrick and Michael Crowley

f vy o ~»

Sept. 16,201
President Trump said Monday that Iran appeared to have been Washington (CNN) — President Donald Trump is stuck in a polltical box - largely of his own
responsible for the weekend attack on Saudi Arabian oil facilities. making ) B Sl 2 U S UL A X
But he also said he would “like to avoid” a military conflict with o
Tehran, emphasized his interest in diplomacy and played down the T“ediun] math of a s , Trump is being torn between tw
attack’s jolt to the global oil market. cal and aits t sta e 3n policy

Here are two related articles, one on the New York Times and one from CNN, both
considered credible, legitimate news outlets.

We can see they differ visually in some interesting ways.
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age group.

“College students turn to their
peers and online versions of
trusted newspapers for news at
least twice as often as they do to
print publications, TV, or podcasts.
And nine out of ten college
students get their news from at
least five different sourcesin a
given week.”

— Callahan (2018)

We were particularly interested in college students because of their heavy use of both
online news and social media. And social media is a key channel by which online news

spreads, especially via Facebook.

https://news.northeastern.edu/2018/10/16/faced-with-a-daily-barrage-of-news-college-

students-find-it-hard-to-tell-whats-real-and-whats-fake-news/
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Studies of web content credibility

ana annana
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and content credibility
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* People lack motivation and/or skills
to verify Web-based information
. (Am(lr\:r\/}? Dr\\mn” 2003 |\/|nr\|:\ 2004

1S VYT ZUU D, iIVICUIG L uVUs,

Flanagln& MetzgerZOOO)
 Mulitiple dimensions considered
simultaneously when people judge
credibility of web pages
* (Fogg & Tseng 1999, Freeman &
Spyridakis 2004)
« Visual attributes play a significant
role in forming credibility judgments

* (Flanagin & Metzger 2007, Furman
2009, Tractinsky et al. 2006)

* Visual elements can more strongly

affect credibility than content
. (anm eta :l 2003 Pobms& !—lr\|mm<
2008)

* “Professionalism” is highly
dependent upon page appearance

* (Wathen & Burkell 2001, Stonewall &
Dorneich 2016, Kim & Moon 1998)

» News page visual elements
contribute differentially to
perceptions of bias

* (Spillane et al. 2017)

Of course, there has been related work on web page credibility for a long time.

But to our knowledge, none of it isolated purely presentational factors when studying

credibility perceptions.

From this prior work, we know that...

12
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among college students.
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Cipants

* 31 participants

« Age: M=20.8,5D=1.4
* 13 women, 18 men

* Fields of study

* 12 arts or sciences

* 6 information science
* 6 engineering

* 3 business

* 2 education

* 1 pharmacy

* 1 public health

31 participants were recruited via flyers, word of mouth, and snowball sampling.

14



» Google Chrome browser full screen
« 5 of 31 participants used 27" Mac desktops
« 26 of 31 participants used 13" Mac laptops

 Custom system generated synthetic news “articles”
 Parameterized by 100 news articles from top 20 U.S. news websites'

« Text from Cicero’s “lorem ipsum”

* CSS blur effect for images (20 px) and videos (40 px)

! https:/Awww.alexa.com/topsites/category/Top/News

15
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* Video: absent, present

* Video Placement: top, middie
* Images: 0, 3, 6

* font Face: serif, sans serif

* Font Size: 13 /30, 16 /38, 19/ 46 pt. body / title
» Words: 348, 644, 1070

® LIH
L]

. N on ~ NN N NN\ N NN~—7 N N
K Density. §.000, 0.002, 6.0G67, 0.0
One link about every 500, 145, and 60 words
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Laboris Dolore Consectetur eu Nisi Sunt

Occasecat Esse

Dolore occaecat exercitation incididunt sint quis eiusmod qui ad laboris culpa consequat ad nisi
irure. Sint ea ex vel -mgndes«umexmamadowm Magna do cillum eiusmod quis moliit
50 Ipsum occaecat. Eu exercitation eu nisi incididunt minim proident

Mwwe xercitation irure labore irure sit enim enim dolor duis occaecat. Aute ea elusmod sint ¢
cepteur nostrud exercitation qui cupidatat Lorem sit. Consectetur aliua culpa in non minim qui
esse lugmnonwmoocaocm ‘Sintlaborum id ad ut st desomru pana!ulmmm

npor molit dolor pariatur fugiat laborum aliqua esse Lorem consectetur do.
Lamm noa-oum oro'domwculouessemmeu duis. Tempor ad quis deserunt ex dolore

consequat cillum tempor in sunt. Minim eit dolore exercitation ullamco elit elit dolor incididunt
nostrud fugiat. Non proident aute pariatur veniam est ut culpa akiqua Lorem deserunt amet aliquip ex

Sans serif font

Medium font (638 pt. body /titie)
Video present

AN NS

Vldeo placed top
, & G

e

* One link every ~60 words
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Cillum Elit Voluptate Aute Occaecat

Commodo Dolore

Lorem quis do occaecat consectetur ut occaecat et aliqua velit minim consectetur. Sint laboris sunt cillum
mollit sit nisi ex ullamco consectetur dolor deserunt esse. Consectetur adipisicing ex sit amet eiusmod ex
magna, Irure occaecat Lorem commada of maona cillum cupidatat fugiat decerunt, Proident ad ad of <int
incididunt ipsum esse et nulla do cupidatat. Do anim sit lit et amet deserunt excepteur elit anim
nisi. Do anim officia est do magna culpa non et cu. Non amet aliqua ciusmod occaecat laboris velit consequat
id fugiat ex et. Eu occaccat ad duis velit pariatur eu non in Lorem. Velit ut cillum reprehenderit id mollit
proident sint nostrud pariatur et ipsum. Reprehenderit commodo ut in sunt qui nostrud sunt laborum minim
aliqua et labore veniam ad. Velit laboris esse sint occaccat aliquip magna laborum adipisicing dolor cillum
excepteur deserunt.

duis aute laborum. Esse excepteur veniam consequat anim ut ¢iusmod ut sunt,

Mollit sunt amet magna culpa Lorem magna veniam eiusmod officia. Sint aliqua minim officia duis ea irure
proident consequat ipsum dolor ea adipisicing minim officia. Non proident nisi mollit qui culpa laboris quis
nulla ullamco sunt ut eiusmod. Nostrud exercitation nisi incididunt aliquip nulla id voluptate cillum aliquip.
Fugiat duis deserunt est enim veniam commodo nostrud velit nostrud qui mollit. Mollit dolore anim veniam et
ipsum ad ipsum amet nostrud. Tempor duis irure enim cupidatat reprehenderit irure nulla. Amet enim nulla
sint elit est sunt dolor exercitation nulla incididunt sint. Labore ad Lorem id eu non incididunt nulla minim
officia. Reprehenderit nisi incididunt deserunt duis sit elit mollit irure consectetur quis. Dolor nisi nulla quis
consequat commodo nulla non. Duis esse ea laborum minim fugiat laborum irure. Quis ut nisi sunt cupidatat

Serif font
Small font (13730 pt. body / title)

Video pr
r~

Vide

esen

e

LAY

* One link every ~60 words
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Occaecat Lorem Aliqua Velit Lorem
Commodo Anim

Exercitation color anim cilum ulamco ad adipisicing enim nisi Cllum. Magna culpa exercitaton voluptate sint ut veniam i
voluptate anim ullamco ea ad. lps. et quis non tempor qui cillum nostrud qui ea et minim

umm-tamumwnmmmﬂmmmmmwmwow Nostrud id cllum
exceptour s Lorem aute exerctaton.

Citum qu's UTamCo adpisicing doior labore ad deserunt ea dolore qu's fugat minm occaecat. Cilum exceptour Cuis

fempor magna Eaaw_zae:.' sint non inwe aenident

©commodo psum sl sint nisi esse laboris
mwwummwmmmwmwmmmnm
in labore exercitation Ut cup<atat cupdatat Lorem anim. Dolore ad id ou nula

adpscing amet. Ipsum anim nisi ex lompor Nostrud anim sunt Nisi CoNsequat minim. Aute proident proident ipsum fugiat
tempor eu cilum cupidatat. Aute voluptate o eu G0 laborum commodo est esse. Proident aute Lorem in fugiat nostrud
cupdatat sit magna Aliqua ad id venam fugiat eiusmod nis! excepleur ou
exerctaton qu ad.

Ea anim prodent magna sunt in amet et tempor. Magna exerctation labore aliqua Lorem ipsum Lorem ut psum velt i@
labore ousmod.

SOt 53 axqup Tusa Officia anim G0 8t QU UIamso 7o 1abore minam 16mpor ad NGOGt i Fopenencert oa auw
consectetur. Nu'la quis cupdatat eusmod irure anim Qu's Gui. Sint ut a’'Qua et consequat offcia cu's a'Quip dolore qus
minim. mmmmgvmnummwuwmEuummmwmumu
Anim labore esse velt velt incdidunt adpsicng ea ex anim ea labore
alqua offca minm tempor excepleur irure < consectetur.

Sans serif font
Small font (13730 pt. body / title)

raarercyx
vwuiru)

* One link every ~60 words
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Sit Cillum Labore Sunt Culpa
Pariatur Fugiat

Cillum Eiusmod .
Incididunt ut do velit ad id Lorem sint do et p Quis aute quat officia ° Sa nS Serlf font
veniam mollit ex sunt exercitation aute tempor dolor irure. Tempor sint consectetur

ex sunt exercitation aute ter rempar sint consecletur

non ut mollit dolore nostrud velit laborum.

Large font (19746 pt. body / titie)

No video

High image count  imgs)

« Medium word count 44 words)

e Nn linkc

NN T IND

Duis est dolore duis tempor sint sint aliquip esse culpa nostrud. Quis tempor sit

id dolor veniam ei ipsum non aute. Officia et ex do officia
ipsum amet commodo amet voluptate pariatur aliqua commodo sit aliquip.
Excepteur dolore tempor lab est eil d ipsum. In p nisi
nulla exercitation sint sunt velit commodo id quis.

W




« Initial practice and familiarization with the task
* Participants shown each of 24 synthetic “articles”
« Marked a 1-7 Likert scale at bottom of each article:

If it had real content, | would believe an article that looks like this.

Srongly Somewhat  Nether Agree  Somewhat Srongly
Dsagree Disagree Dsagree nor Dsagree Agree o Agree

We chose the word “believe” in the prompt because it can serve as an active verb, where
as “credible” has no such form.

21
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After rating all 24 articles, participants were interviewed:

1. What are your first impressions of the pages you saw after
completing this study?

2. How did you evaiuate each page for its believabiiity?
3. What elements or characteristics of each page did you find
yourself looking at?

22
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* Partial within-subjects design
e Fu ||I\/ counterbalanced factors

L uvilc s wGIGHILT S TGl 2

. V/deo present, absent
. /mages 0,3,6
* Link Density: 0.000, 0.002, 0.007, 0.0
e Trial: 1 - 24
» Randomly chosen levels:
» Words: 348, 644, 1070
* Font Size: 13/ 30, 16/ 38, 19/ 46 pt. body / title
» Font Face: serif, sans serif
* Video Placement: top, middle
» Covariates
* Age: 18 - 23
» Gender: man, woman (self-reported)

23
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CCIllll Iy (Morris 2006)

« With so many factors and levels, a full
‘F"\f“"f\f:"\l mr\Ar\| 1IcC 1N f‘lf\t‘lr"\l‘\l nr*l Ilhll I(‘+;‘F;f\f4
raciuilial 1miuuci 15 uli IUC.)IICIUIC GIIU UIIJU Lnicu

« Factor screening uses EDA and statistical tests
of main effects, 2- and 3-way interactions,
keeping those that are p < .10

» Final statistical model for Credibility kept
Video, Images, Words, Font Size

» Dropped Link Density, Font Face, and

Video Placement as non-significant

24
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« Ordinal Credibility ratings analyzed with

nAannaramnatric alinnn
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(Higgins & Tashtoush 1994)
* Linear mixed model a

~i G

for |Og Page Time (Lawrence 1988

* Main R packages used were ARToo1,
lme4, car, phia, emmeans

nalvsis of variance
nalysis ot variance
)
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Effect of Video Presence on Perceived Credibility

7
Video
[ * )

6 W Absent
— ] M Present
™5
= N
Y 4.80(1.22
c 4 4.44(1.41)
+—
e

3

2

1

Video presence increased credibility by about 8.1%.

26



Effect of Image Count on Perceived Credibility

7 r______ * | Images
i * i ~=0 |
6 ] ] mo
T: 5 ] m3
5 m6
o 488(1.20)  , .1
2y 4.32(1.42)
-
&
3
2
1

F(2,654.8) = 13.33, p <.0001) * Tukey HSD (p < .01)

Image count affected credibility. Having no images was significantly less credible than
having three or six images, but three and six images were not detectably different.
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35
200 400 600 800 1000 1200
Word Count

F(4,665.7) = 2.43, p < .05)

However, there is more to this story. Although there was no main effect of Word count
alone on perceived credibility, there was an Images x Words interaction. This difference
occurs mostly for articles with low word counts, where having a medium number of images

is most credible.



Effect of Font Size on Perceived Credibility

7
[ * | Font Points
i
5 ' * ' (Body/Title)
e l ] I W Small
o 2 13/30
w0 70{1. - = Medium
c 4.41 (1.35
= 4 L) 16/38
o 3 M Large
19/46
2 _
1

F(2,667.4) =6.96, p < .01) * Tukey HSD (p < .01)

Font Size affected credibility. Large fonts were less credible than small or medium fonts, but
small and medium fonts were not detectably different.

29
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Smaii: 13/30 pt. e

Imagesx =
Words x enferront (<. :
Font Size

* 3-way interaction shows as Font
Size increases, the Images x
Words interaction changes.

45

Rating (1-7)

e FAnr cmall anAd |a arge 'an‘l'c‘ A+ lAvas
UL Jiriaill aliu 1a yc VI, ac ivvy
word counts, the number of : -

images affects credibility.

* Not so IO[ ”IEUIUHI IUHLb WHEIE
credibility is affected by images =
for high word counts. i

45

Rating{1-7)}

35
200 400 600 800 1000 1200
Word Count

However, there is again more to this story. There was an Images x Words x Font Size 3-way
interaction. As Font Size changes, the Images x Words interaction itself changes.
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« Each image added about 350 ms.
* Every 100 words added 310 ms.
. Therefore “a nonsense picture is

i 1INN o~ PP [ L

WUILH dUUUL 1UU nonsense woras.

A real picture might be worth a thousand words, but a nonsense picture is worth only
about a hundred nonsense words.

31



aid the presence of video or images most impacted their
ity S.

the placement of video and images also mattered to them.

™~ AT U

op placement was mentioned as more credible than middle.

« 10 said font size most impacted their credibility ratings, with
larger fonts feeling less credible.

« Comments indicating statistical interactions were common. “If
there was only a little text, and a lot of pictures, then | would find
it less believable” (P6).

32



* Presence of video and images affects credibility

ratinAc nvunn anart fram ~rAntant
rattiilys, Tvaili O'JCIIL U LUt

* Having three i images, as opposed to zero or six
images, was also viewed as more credible,
especially when word counts were low and
fonts were large.

 The small and medium font sizes were viewed
as more credible than the large font.

33
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« Goldilocks was the girl who wanted her
porridge not too hot, and not too cold,
but “just right.”

* At the lowest word count, having zero

images was the least credible, six images

wac mara rradihla hiit thrae imanac wac
was moire UeGioie, Out Uiret iimages Wwas

most credible. This pattern was
exacerbated in the presence of large fonts.

* When articles were of a medium length,
the number of images was less crucial, but
for short or long articles, the number of

images mattered more.

[After the last bullet...]

Why might this be so? Particularly short or long articles might be more “suspicious” to
users than medium-length articles, which might be less susceptible to the effects of other
elements like images when it comes to credibility perceptions.

34



Small to medium font size /
(~13 - 16 pt. body font,

-30 — 38 pt. title font)
Video =~ | \

A few images (~3)

Longer length
(~1070 words)

2 /

Title of News Article

First M. Lastname

So what would be a mockup of the most credible design, based on our findings?

35



Title of News Article

.
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And what would be a mockup of the least credible design, based on our findings?
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« Many presentational factors were omitted

* Whitespace amounts
* Color schemes

Cant familiac

+ m
Forie rarrnmics

* Image or video sizes
* Image placements
+ Additional elements (charts, buttons, other widgets, ads, etc.)

* Interaction of presentational factors with real content?
 Generalizability of findings to non-college students?

37
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» Take credible articles and remov
keeping on i i
our findings hold?

« Do ratings of real news articles with content
also support our findings?

* Apply distortions systematically to real news
articles and see if credibility ratings move
accordina to our findings_

........ Y Y M R

* Do our findings hold on smartphones? Tablets?

* Correlate interview results with eye-tracking data.

38
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* Purely presentational f ctors do affect perceptions of

“hf\\Alt‘ '\r+;r~|n r‘rr\nlul'\ +ys f\\lf\h \All’\ h
news artdie  CreGionity even wnen

content is removed.
* Video presence increased credibility, while large fonts
and having no images reduced it. Having a few, but

not too many, images increased credibility for short
articles, especially in the presence of large fonts.

* Participants self- rpnnrted |udnmpnf criteria Iamplv

corroborated their actual ratmgs, l.e., they seemed
rather self-aware.

A start, but much more to understand!
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Thank you!

Jacob O. Wobbrock, Ph.D.
Professor

University of Washington
Seattle, WA, USA
http:/faculty.uw.edu/wobbrock/
wobbrock@uw.edu
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