Enlightened:
Can short-form news videos open minds?
by
Mike Hao Jiang

M.Sc. ETH Electrical Engineering and Information Technology,
Swiss Federal Institute of Technology Zurich

Submitted to the Program in Media Arts and Sciences,
School of Architecture and Planning,
in partial fulfillment of the requirements for the degree of

Master of Science in Media Arts and Sciences
at the
MASSACHUSETTS INSTITUTE OF TECHNOLOGY
June 2021

(© Massachusetts Institute of Technology, 2021. All rights reserved.

Program in Media Arts and Sciences
May 21, 2021

Certified Dy . ...
Andrew Lippman, Ph.D.

Senior Research Scientist and Associate Director of the MIT Media Lab
Thesis Supervisor

Accepted Dy ... o
Tod Machover, Ph.D.

Muriel R. Cooper Professor of Music and Media

Academic Head, Program in Media Arts and Sciences






Enlightened:
Can short-form news videos open minds?
by
Mike Hao Jiang

Submitted to the Program in Media Arts and Sciences,
School of Architecture and Planning,
on May 21, 2021, in partial fulfillment of the
requirements for the degree of
Master of Science in Media Arts and Sciences

Abstract

The United States of America has become severely polarized over the last twenty
years, coincident with the increase in niche and fringe media. This contributes to the
fragmentation of the shared assumptions, beliefs and trust in information that com-
prises ones perception of reality. Recently, the short-form video format has gained
massive popularity in the world of social media and mobile applications (e.g. Tik-
Tok). To investigate whether this media format can be used to restore the shared
reality among U.S. liberals and conservatives, I built a mobile-first progressive web
application Enlightened that presents short, swipeable news videos in a manner sim-
ilar to the popular dating app Tinder. The news clips were sourced from five major
TV networks across the ideological spectrum (MSNBC, CNN, Bloomberg TV, ABC
News and Fox News) and processed by a real-time news recording and processing
system SuperGlue, to which I have also contributed to. The processed news videos
were summarized using a variation of the TextRank algorithm on the closed captions
and the news source was visually masked by removing the lower third of the video
using FFmpeg. Although the current interface of Enlightened has limited features,
the results of a user study consisting of two surveys and the daily usage of Enlightened
suggest that masked short-form news videos show great promise in opening the minds
of both conservative and liberal users. However, the biggest limitation of this thesis
is the small size of the user study. Hence, a larger-scale test needs to be conducted
to ascertain whether short-form news videos can open minds.
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Chapter 1

Introduction

1.1 A Polarized United States of America

In the paper “They Saw A Game” (1954), Hastorf and Cantril showed that although
the students from two rival colleges saw the same motion picture of a rough football
game, they disagreed on what had transpired during the game [14]. Furthermore, each
interpretation of the game was just as "real" to one person as other interpretations
were to other people. However, this was not pervasive in society, even if true for
sports. For example, Walter Cronkite, the newscaster famous for ending his news
segments with “and that’s the way it is“, was voted as America’s most trusted man
[23], and most people believed what he reported.

The gradual deregulation of cable television in the 1970s and 1980s (e.g. alter-
ations on syndication exclusivity, the Cable Act of 1984) stimulated massive growth
of cable services [4, 2]. Not only did more than 50 million households subscribe to
cable by the end of 1989, but it also enabled the popularization of superstations such
as Turner’s SuperStation WTBS (later only known as TBS). This diluted the reach®
of existing networks and made it possible to profit from a niche audience. Further-

more, the abolishment of the Fairness Doctrine? in 1987 enabled licensees to select

'Reach is a broadcasting term referring to the total number of people or households exposed, at
least once, to a medium during a given period. The exact measure differs from medium to medium
(e.g. radio vs. television) and geographically.

2A policy of the Federal Communications Commission (FCC) requiring broadcast licensees to

23



the profit-maximizing quantity of informational programming, as has been observed
in the radio market in the 90s [15]. Before that, each network vied for the whole
audience and were therefore all similar?.

These developments enabled fringe media to emerge and thrive. Rupert Murdoch,
who had previously exploited fringe markets with the Sun newspaper in Britain,
created Fox News on a similar basis. Ultimately, Fox News started creating and
cultivating a unique perspective for their audience, and others have followed, including
Rush Limbaugh and Sean Hannity with their talk radio shows. As of 2020, Fox
News, Hannity (radio) and Limbaugh (radio) are the most trusted news sources for
conservatives [21]. It should be mentioned that this phenomenon is not restricted to
the conservative political spectrum. MSNBC, a liberal cable network that emerged
in the mid-90s, has used a similar formula to become successful. In 2012, former
president Bill Clinton said this about MSNBC: "Boy, it really has become our version
of Fox." [26]. In December 2020, MSNBC had the most viewers per day, closely
followed by Fox News and CNN [30]. The partisan dedication evident in sports is
now extended to print and broadcast news.

The rise of the internet and social media in the last two decades has removed
virtually all friction from publishing and given everybody a voice. Everyone can now
become a channel, even fake agents such as Twitter bots or troll farms. Furthermore,
social media recommendation systems and the commoditization of user attention have
created echo chambers, eroding the sense of a shared reality on a much larger scale.
However, blaming technology and social media for the polarization and tribalism of
our societies is a trivialization of the problem. Take the internet for example: in a
demographical study on polarization, Boxell, Gentzkow and Shapiro showed that the
internet is not a primary driver of rising political polarization among US adults [5].
And if technology and social media were to blame, we could just fix it.

Society itself sometimes has reasons to be divided, polarized and tribal. In “The

Last Time Democracy Died”, Lepore illustrates the challenges of the American society

cover issues of public importance and to do so in a fair manner [27].
3This observation has been explained by Harold Hotelling in 1929 in his article "Stability in
Competition" [17].

24



in the 1930s amidst rising international fascism [22]: “American democracy, too,
staggered, weakened by corruption, monopoly, apathy, inequality, political violence,
hucksterism, racial injustice, unemployment, even starvation.” The current American
society is also plagued by similar and different problems, including the lack of access
to affordable healthcare, the threat of the coronavirus, an opioid crisis, a mental
health and suicide crisis, the threat of automation and dawn of the fourth industrial

revolution, exorbitant tuition fees, climate change and more.

In "The Increasingly United States", Hopkins makes the point that nationalized
political behavior is a critical ingredient in today’s political polarization [16]. He elab-
orates how and why American political behavior nationalized. Politics has become a
lot less local than they used to be, and this development has been a long-term trend
of nationalizing forces. Changes in national partisan politics along ideological and
identity lines have been adopted to state politics. Correspondingly, people have be-
come less knowledgeable about local politics. This can be attributed to both changes
in party politics as well as the nationalization of media. Local news has been eroding,
both in print and on television, contributing to the loss of a sense of shared reality
in local communities. Hopkins attributes these changes in the media environment
to the cause of declining state and local political engagement, using a broad range
of survey data as well as looking at the historical development of TV’s designated

market areas.

Bottom line, the United States of America has become severely polarized since
2004. The Pew Research Center has shown that in 2014, 40% of Democrats see the
Republican Party as a threat to the nation’s welfare and vice-versa [7]. Surveys in
2017 indicated that the election of President Donald Trump has driven the median
of the American public’s political values amongst Democrats and Republicans even
further apart [9]. The polarization is also reflected in the distribution of trust in the
media ecosystem [8, 25|. For example, the Fox News Network is highly trusted among
conservatives, but it does not find much ground among liberals. The division does not
end there - a publication by the Wall Street Journal illustrates the economic division

of the two main political parties [11]. Partisans have become more isolated from each

25



other in their real and virtual lives, exacerbating polarization [13]. As of January
2020, there is no end of polarization in sight, according to the Pew Research Center
[21]. The 2021 storming of the U.S. Capitol by a mob of Trump supporters was a
violent manifestation of the dangers of polarization. And even with a new president
at the helm, it remains to be seen whether his efforts for unification bear fruit. And
even if there will be progress, it would probably take some time to manifest itself.

Historically, American society was able to recover and move on from periods of
polarization such as the 1860s (American Civil War) and the 1960s (during the Viet-
nam War). However, the current polarization takes place in a digital society where
the media landscape (e.g. new players such as Fox News, MSNBC; fringe media such
as Breitbart or Shareblue; fake news, bots and troll farms), media technology (e.g.
the internet, mobile applications, social media), political (e.g. nationalized political
behavior) and economic (e.g. globalization) context have all changed, and there’s no
turning back: it is hard to imagine a society without computers or mobile phones, or
enjoying cheap goods that are not made in China; we can’t pull the plug on Fox News,
MSNBC, Breitbart or Shareblue either, and policies such as the Fairness Doctrine are
unlikely to be reestablished in the near future.

Unlike the era of Walter Cronkite, we now live in a polarized society where the
media landscape is also polarized and fragmented. Furthermore, as "They Saw A
Game" illustrated, even with a common reference of reality, the perceived reality can
differ significantly. It is unclear whether polarization in society causes polarization
in media or vice-versa. However, we might be able to address the fragmentation by
developing media that exposes people with different realities to a superset of realities,

even with the knowledge that the perceived reality might ultimately differ.

1.2 The Rise of Short-Form Video

Short-form video might be a useful tool that has gained massive popularity recently.
In the early to mid-2010s, Vine became the most popular and most utilized video

sharing app in the market. Vine was a six-second looping video app and had over 200
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million monthly active users at its peak. Twitter, a micro-blogging and social media
platform, which acquired Vine in 2012, shut down Vine to cut costs in 2016, much to
Vine users’ disappointment [6].

Instagram, an app known for sharing polished images and videos, initially only
allowed users to share videos up to one minute. For longer videos, they created IGTV.
However, only 7 million of 1 billion-plus Instagram’s users downloaded its standalone
app in the 18 months since launch in June 2018 [10].

That number pales in comparison to the number of downloads TikTok had during
the same period in the US: 80 Million. TikTok is a short-form video creation and
sharing app that has recently taken over the world by storm. As of October 2020,
Tiktok has surpassed over 2 billion mobile downloads worldwide.

Established entertainment and social media companies have responded to Tik-
Tok’s success with their own short-form video apps. For example, Instagram launched
Instagram Reels in August 2020 [18] and YouTube introduced YouTube Shorts in
September 2020 [19], both an imitation of TikTok’s interface.

Now, can we apply the short-form video format for news? One observation about
short-form video is the fact that it is in stark contrast with traditional TV news
programs’ long-form video format. Short-form video enables viewers to get informed
in a shorter time, especially if the content is summarized. Consequently, short-form
video enables the juxtaposition of perspectives and topics without forcing viewers to
watch the whole news segment. This property is especially valuable in a world where

the attention span of an internet user has been commoditized and become short.

1.3 Restoring Common Ground with Short Videos

The nationalization of media, erosion of local news, low-friction publishing, fake
news, partisan politics, commoditization of attention, and echo chambers have all
contributed to the erosion of the shared assumptions, beliefs and trust in informa-
tion that comprises ones perception of reality, all of which I subsequently refer to as

common ground.
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The goal of this thesis is to investigate whether the short-form video format has
the potential to both inform as well as to expand our perspective. If the research
indicates that brevity can open minds, the findings can be used in the efforts of
restoring the common ground.

My hypothesis is that fragmentation and the associated tribal interpretation of
news are in part driven by social factors and norms, and in part because the same
interface and channel that opened up media participation for all contributes to nar-
rowing our perspective. To address both the social and interface component of the
hypothesis and to learn whether short-form news videos can open minds, I designed
and built a multimedia application FEnlightened that makes bursting your bubble
easier than staying in it.

Enlightened presents short broadcast television news video clips to users without
telling them where the clips are from, i.e. the news source is masked. Users can like
or dislike what they see, and the application records their liking/disliking behavior.
It also records how much time they spend on a particular video and knows what video
it is, where it’s from (e.g. Fox News, CNN; ...), and whether other users had a similar
reaction, in case they watched the same video.

By visualizing and analyzing FEnlightened usage data of beta-testers along with a
14-day user study comprising two surveys, I aim to understand whether short-form
news videos can captivate people and open their minds. The metrics used to answer
these research questions are elaborated in the experimentation and results section.

The remainder of this document is structured into four parts. The design section
(chapter 2) presents related work aiming to open people’s minds and elaborates on
the design decisions and iterations made in the process. The implementation sec-
tion (chapter 3) illustrates the software architecture of Enlightened comprising of a
real-time video recording and processing engine, a recommendation system and a
mobile-friendly progressive web application. The experimentation and results section
(chapter 4) breaks down the research questions, shows the metrics used to answer the
research questions in detail, and exhibits the results. The discussion section (chapter

5) reviews the results, reflects on ethical implications and outlines future work.
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Chapter 2

Design

This chapter introduces a selection of related works addressing the issue of polariza-
tion by helping people to broaden their perspectives. Second, it motivates a mobile-
first design and exhibits both a selection of contemporary mobile U.S. news apps as
well as a selection of mobile non-news apps with inspiring design elements. Lastly, it

illustrates and discusses the design of the user interface of Enlightened.

2.1 Work Related to Opening People’s Minds

2.1.1 Allsides.com

The website and mobile app Allsides.com aim to help people to broaden their views
by presenting users with articles across the political spectrum. They do it by rating
hundreds of news outlets and writers on their bias using their patented methodology.
Media articles are rated into five categories (far-left, lean-left, center, lean-right, far-
right). Their mission is very close to the objective of this thesis, but only covers the

text medium.
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USATODAY Washington Post Fox Mews (Cnline Ney

Figure 2-1: The Allsides.com website presents three viewpoints to each topic, each
rated into five categories.

2.1.2 Panorama

Panorama [28], an interface developed by Jasmin Rubinovitz, was aimed to burst echo
chambers. It is an open, transparent, and collaborative news exploration platform
that presented different perspectives and encouraged serendipity in news exploration.
It is an open-box news aggregator, where the user can decide to view everything
or to filter out content. Furthermore, the user can suggest labels to news stories to
train the machine learning process of classifying news by left /right, positive/negative,
objective/subjective and trending/ongoing. This interface is a great exploration tool

for text-based news and exposes users to a variety of sources. But just like many
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Figure 2-2: The Allsides mobile app has four main screens. The news screen (top
left) presents three viewpoints to each topic, similarly to the website. The media
bias screen (top right) presents the rating of a news outlet (far-left, lean-left, center,
lean-right, far-right). The topic screen allows a user to search for specific news. The
blog section recommends a set of readings.

news aggregation platforms or apps, by giving users the freedom of choice, it does
not guarantee exposure to content outside the user’s information bubble, especially

if the user is not interested in perspectives different than their own.
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Figure 2-3: Panorama is an open, transparent, and collaborative news exploration
platform that presents different perspectives and encouraged serendipity in news ex-
ploration

2.1.3 Gobo

Gobo (URL: gobo.social) is an experiment built by the former MIT Media Lab’s
Center for Civic Media, which Jasmin Rubinovitz has also contributed to. The goal
of this experiment is to allow the user to control the algorithms that control our
social media feeds. It aims to hold social media accountable for algorithmic bias and
reveals the hidden posts as a result of the rules you set. Gobo also allows you to add

unfamiliar perspectives into your feed using a set of filters, so that you can better
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understand the range of opinions shared online. Similar to Panorama, Gobo primarily
focuses on text-based media and social media algorithms (feed curation and process
awareness) and the content distribution online. Gobo allows their users to link their

Facebook and Twitter account.

GOBO )".. [Ethan

3 Kaitlin Thaney @

= Rudeness

ﬁ Sleeping Giants {ae Gender

m Weddady

Figure 2-4: Similar to Panorama, Gobo enables the user to set a filter across different
dimensions, such as seriousness (the ratio of serious news to fun stuff in your feed),
rudeness (the spiciness of trolling), gender (the ratio of gender representation), brands
(hiding posts from brands to make the feed commercial-free), obscurity (showing posts
that do not get much love), and topical filters such as Covid or the 2020 Election.
The image depicted represents an earlier version of Gobo.

2.1.4 NewsMaker

NewsMaker is a web app that prompts users to create their own favorite story out of
a set of news snippets and to reflect upon their own judgment on their news sources
and their content. In David Anderton-Yang’s Master Thesis "Countering Source Bias
in News", 67 participants across the political spectrum indicated their trust towards
a set of media outlets and were instructed to create their most objective story from
a set of snippets sourced from real news articles around a given topic. While 90% of

the people indicated that they believed in creating an objective article, left leaning
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participants predominantly chose snippets from sources they indicated they would
not trust. This rather surprising result prompted some reactions, such as "I guess
Breitbart isn’t as whacko as I thought it was.", "Given how liberal I am, I am surprised
that the sources I used were from relatively conservative sources. My first reaction
was - How did I do this and how did this happen?", "... maybe news sources are not
all that different from each other. That’s a bit interesting to think about." [1]. The
results of Anderton-Yang’s experiment suggest that there is a disconnect between the
sources we trust and the content we believe to be objective. However, the cause of
this phenomenon has not been explored yet. David and I digitized the experiment in

November 2019 and the final interface is illustrated in the Figures below.

Newsmier

Selec

t Topic

Pelozi blasts Trump's ‘dangerous
Sloomberg Says His Company . . . :
g =EyEE ¢ pick for intelligence chief

Would Mow Approwve Requests

From 3 Waomen to B Releszed
From MDAs. Here's How That
Could Happen

What you nesd to know about Rzport Bernie Sanders brisfed
the Mevada Democratic by UE officials that Russia iz
Caucuses attempting to help his campaign

Figure 2-5: The user is prompted to select a topic to create their story on.
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Trust panel

Which values do you identify yourself with? Please select an option.

e G
T M

Liberal Conservative

Please specify your trust in the following news sources:

| trust Al-Jazeera.

Strongly disagree Disagree Dion't know Agree Strongly agree
I trust CNN.
()
Strongly disagree Disagree Dion't know Agree Strongly agree

| trust Fox News.

Strongly disagree Disagree Dion't know Agree Strongly agree

Figure 2-6: Every new user has to indicate their trust in a given set of news outlets.

For the purpose of this illustration, the number of sources shown have been reduced.
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Report: Bernie Sanders
Briefed that Russia Trying
<« to Help His Campaign >

Democratic presidential candidate Bernie Sanders hazs wamned

€ Russiato stay out of the 2020 presidential elections after US officials >
had wold him Moscow was trying to aid his campaign.

"The intelligence community is telling us they are interfering in this
camipaign, ight now, in 2020, And what | 53y to Mr. Putin, if elected

president, trust me you are not going to be interfering in American
elections,” Sanders told reporters on Friday in Bakersfisld, Califomia.
Sanders, T8, 3 self-described democratic socialist senator from
L 4 Vermont, is considered the frontrunner for the Democratic >

nomination and is favoured to win the Mevada caucuses on Saturday.

don't care, frankly, who Putin wants to be president,” Sanders said

£ "My message to Putin is clear stay out of American elections, and az ¥

president | will make sure that you do.
n 2016, Russia used intermnet propaganda to sow division in our
< country, and my understanding is that they are doing it 2gain in
2020. Some of the ugly stuff on the Intemet attributed to our
campaign may well not be coming from real supporters,” he added.

Figure 2-7: The user selects the headline, thumbnail image, and the story snippets

that would make their most objective news story.
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2/6 snippats are from your Trusted sources.
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Make another story I'm a new user

Figure 2-8: The user is shown the chosen sources. The "trust score" indicates the
percentage of trusted sources selected amongst both trusted and untrusted sources.

Neutral sources are not factored into the "trust score".
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2.1.5 Let’s See A Game

Inspired by the paper "They Saw A Game" by Hastorf and Cantril, I previously
built "Let’s See A Game" as part of my Master Thesis for ETH Zurich, an interface
that exposes how contemporary media adds fuel to the fire of partisanship. While
Hastorf and Cantril presented the same motion picture of a college football game to
students from two rival colleges, "Let’s See A Game" presents two opposing views
("home feed" and "away feed") of a basketball game. One main observation was that
both narrators generally share the same narrative, visual elements and use the same

camera feeds.

Play Both at Max Volume

Figure 2-9: The user is exposed to two broadcast feeds (Brooklyn Nets and Toronto
Raptors) of the same basketball game as shown on the left and right. Using the
slider in the middle, the viewer can tune into the story of their choice and listen to
the narrative. Alternatively, they can play both audio tracks at the same volume by

pressing the 'Play Both at Max Volume’ button.

However, when a foul, interruption or conflict occurs, the stories diverge and the
narrators tend to take a stance that favors their team. Furthermore, the visual
elements including camera angles are used to support that narrative. For example, at
one point of a game one narrator says “|Attacker| steaming ahead — and a blocking foul,

a blocking foul will be charged to Isaiah Whitehead [...] See Whitehead stepping in
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in the last minute and initiating the contact. Good call.” whereas the other narrator
recounts “|...] Whitehead slides, you want your toughest call in basketball, that’s
probably one of them, right there, but Whitehead’s position didn’t look all that bad
defensively.” during the same time period.

Subsequently, I expanded this concept to televised news. However, unlike sports
broadcasts that are synchronous in time, televised news across different channels
typically do not share a common thread and thus are much harder to compare side-

by-side. Instead of playing feeds simultaneously, they are presented sequentially.

..NFL attendance and ratings are WAY
| DOWN. Boring games yes, but many stay
away because they love our country.
League should back .S,

Replay Scenes

Figure 2-10: Although the topic is introduced similarly in content, the visuals are
telling a different story. Here, FOX news endorses Trump’s tweet while MSNBC

shows a footage of Trump using swear words.

After manually gathering and comparing a set of clips around a certain topic, I
learned that in most cases, stories from conservative news outlets are reported very
differently or not reported by liberal news outlets at all, and vice-versa. However, in
some cases, they share a similar narration structure comprised of a short overview

of topics, followed by topics themselves. Each topic is either elaborated by reporting
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additional facts or by inviting opinions from people, followed by a statement or an
opinion of the news program host. The latter often leads to a slant and might be one

major contributing factor towards media polarization.

SLAMS NFL PLAYERS TAKING A kNEE_ "
CALLS FOR FIRINGS, BOYCOTTS

Replay Scenes

Figure 2-11: Both shows invite guests and both hosts ask questions that aim to steer
the conversation towards hostility towards their political adversaries. This illustration
shows how this can be done. On Fox news, a white, conservative politician is invited.
On MSNBC, an Afro-American NFL player is invited. The headline on Fox news
states "Athletes, stars launch push to protest anthem" while the headline on MSNBC
states "Trump slams NFL players taking a knee, calls for firings, boycotts." The
questions asked by the news hosts also lead the conversation to a fundamentally

different direction.

While "Let’s See A Game" is an useful tool to illustrate how each perspective adds
fuel to the fire of partisanship in both sports and news, it is not necessarily suited
for news consumption. Furthermore, creating dedicated content for such a format is
extremely tedious as it requires a significant amount of video sourcing and editing

that cannot be easily automated using machine learning.
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2.1.6 Reddit - Change My View

Not all efforts in mind opening come in form of an app or a tool. The Reddit Forum
Change My View! encourages people to "post an opinion you accept may be flawed,
in an effort to understand other perspectives on the issue." and to challenge these
posts by commenting with a conversation mindset. Tan et al. analyzed these forum
posts and showed that "the interplay between the language of the opinion holder and
that of the counterargument provides highly predictive cues of persuasiveness" as well
as "stylistic choices in how the opinion is expressed carry predictive power". They
found that "first person pronouns are strong indicators of malleability [of the opinion
holder|, but first person plural pronouns correlate with [their| resistance. [...] The use
of more paragraphs, bold formatting, and bulleted list are all higher when a malleable
view is presented. Taking more time and presenting the reasons behind an opinion
in a more elaborated form can indicate more engagement." [31] While the analysis
of these forum posts was based on natural language processing, the structural and

stylistic lessons can be applied to our daily conversations and writing.

2.1.7 How to keep conversation alive in a polarized world

Another example of mind-opening active participation, conversation and opinion ex-
change is outlined in Jason Jay’s TED Talk "How to keep conversation alive in a
polarized world" [20]. There, he presents a set of conversational techniques to over-
come gridlock in a polarized conversation in four steps: (1) locate the bait and let go
(2) acknowledge the trade-off they fear (3) draw the contrast, help let them go, and
(4) invent together. This framework is the result of conducting workshops with more
than two thousand business executives and organisation leaders across all sectors and
industries.

The first step of the framework means to recognize and let go of "the bait" - factors
in play that are keeping one from making a commitment. That might be taking risks,

more responsibilities, feeling right, feeling righteous about our goals, certain about

thttps:/ /www.reddit.com /r/changemyview/
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our agenda, staying safe and ask everyone else to do the work (but not ourselves).
While this step seems to be only operationally relevant, it can also help in mundane
conversations, even political ones. The second step is perspective-taking, looking at
the situation or opinion from other people’s eyes, and acknowledging their "bait" and
trade-offs that they would have to make. Asking oneself "what do they value that
we may have undervalued" can help to uncover the trade-offs they might fear. The
third step is to break through gridlock by breaking the trade-offs people fear they
have to make, using a tool called contrasting: outlining the trade-offs you think that
they have to make, highlighting the future of the relationship or the outcome, and
emphasizing the willingness to collaborate to brainstorm and to create solutions. The
last step is to follow-through the ideation and solution finding process.

Although the framework was developed, tested and applied to break through grid-
locks in settings involving stakeholders, Jason Jay emphasizes that these conversa-
tional principles can also help in depolarizing society since the debate around social,

environmental, economic issues deal with personal or organizational trade-offs [20].

2.2 Mobile First

On a different note, this section (1) outlines a set of statistics that motivate a mobile-
first interface design for the purpose of presenting short-form news videos to the
viewers, (2) presents a variety of U.S. mobile news app interfaces, and (3) exhibits a
selection of popular mobile non-news app interfaces.

As of January 2021, more than eight in ten Americans get their news from dig-
ital devices (smartphone, computer or tablet). On these devices, two out of three
U.S. adults get their news from websites or apps (68%) or search engines (65%).
Amongst digital platforms, the most preferred one for news is news websites or apps
[29]. Amongst digital devices, roughly six-in-ten U.S. adults (57%) often get news
on a mobile device compared to desktop or laptop devices (30%), upward trending.
Furthermore, both younger and older Americans have been increasingly turning to

mobile devices for news [32].
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About six-in-ten now often get news on a
mobile device

% of U'S. adults who gften getnews from ...

&

80%

Mohile

2013 2018 Mar. 2017 Oct. 2017

Source: Survey conducted May 30-0ct. 23, 201

PEW RESEARCH CENTER

Figure 2-12: Increasingly more U.S. adults use their mobile devices to get news.

Both older and younger Americans are increasingly
turning to mobile devices for news
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Figure 2-13: Younger and older Americans are increasingly using mobile devices for

news.
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However, designing a mobile-first interface for news videos for a broader audience
is challenging. While most Americans prefer watching to reading the news, they

predominantly do it on TV [24], rather than online.

Watching remains the preferred mode of news
consumption in the U.S.

% of U.5. adults who answered each way to the following question:
“Whether online or offline, do you prefer to get your news by __7°

Watching it Reading it Listening to it
45% 47%
35 34
I I : "
2016 20158 2016 2015 2016 2018
Source: Survey conducted July 30-Aug. 12, 20418,

“Americans Still Prefer Watching to Reading the Mews — and Mosthy Still Through Television™
PEW RESEARCH CENTER

Figure 2-14: Watching remains the preferred mode of news consumption in the U.S.

News watchers overwhelmingly prefer television, while readers prefer the web

Of those who prefer reading,/watching, listening to the news, % who answered each way to the following question:
“Which of the following would you say you prefer for getfing news?”

Television Online Radio Print
[ ] I I
watching the news 5% 20% 2% 2%
Reading the news I 10 63 IB 17

news B -
Source: Survey conducted July 30-Aug 12, 2018
“Amencans Still Prefer Watching to Reading the News - and Maostly Still Through Television™
PEW RESEARCH CENTER

Figure 2-15: News watchers overwhelmingly prefer television over the web.
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2.2.1 News Apps

As of April 2021, majority of news apps from U.S. news outlets serve video content.
However, the interface design of these apps is rather diverse, as illustrated in the
pictures below. Some apps have a dedicated "watch" section (Fox News, NBC News,
AP News) or a "live" section (ABC News, MSNBC, CBS News), some integrate
their videos at the top of or within text (Fox News, CNN, ABC News, AP News,
NBC News). The vast majority use a combination of thumbnails, text description
in a scrollable list (Fox News, ABC News, MSNBC, NBC, AP News, CBS News,
CNN). The length of the videos varies, but they are mostly longer than two minutes.
MSNBC, however, keeps their videos in the watch section short, typically between

two and three minutes.

10:50 AM @ 34% ol Mint & 10:37 AM 8 37%@ ) .- int 10:34 AM

Watch WATCH
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IEEKEND TODAY NIGHTL | / A NN o
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Mark Levin: Biden is pursuing a 'diabolical
course' for our nation, undermining 'virtually
every institution in our society’

Live Streams ;
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Updated 3h ago

EUSINESS
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Fox News Go Fox Business Go NewsNO|

Latest Episodes

VIDEQ RADIO MORE

TOP STORIES

Figure 2-16: Watch section layout of Fox News (left), NBC News (middle) and AP
News (right). Fox News uses a swipeable carousel of thumbnails and headlines at the
top, followed by a list of live streams and their latest episodes. NBC News uses a
double-carousel: the first one presents their content or program, the latter presents a
list of video clips accompanied by a group of headlines. AP News simply displays a

list of videos with a title.
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lists multiple live streams using thumbnails and headlines.
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Figure 2-18: Examples of videos embedded in a body of text: CNN (left), ABC

(middle), Fox News (right). They all share a similar layout.

46



2.2.2 Non-News Apps

This section exhibits a selection of long-form and short-form mobile non-news video
apps, as well as the popular dating app Tinder, from which some design elements are
borrowed.

The Netflix app presents entertainment content such as movies or TV shows in
a long-form format. Users can browse through the catalog and have shows recom-
mended to them. However, in March 2021, they added a "fast laughs" feature for

iPhone users that mirrors TikTok’s short-form video format [12].

12:33 PM 12:33 PM

TV Shows Movies Categories v

Popular on Netflix

4 Download

A high school chemistry teacher dying of cancer teams
with a former student to secure his family's future by
manufacturing an lling cry:

New Releases Cast: B ron Paul,

A 4
SchittsCgeek

0 1

Figure 2-19: Netflix app layout: Users can select their shows by tapping on the image
(left). Users can watch the preview of the show, read or download the description
(middle) - if they press the play button, the video automatically expands to full screen
into landscape mode and starts playing. The fast laughs feature imitates the layout

of TikTok and shows video clips in vertical mode (right).

The YouTube app serves a variety of video content of all lengths. Similar to
Netflix, users can browse through categories and have content recommended to them.
Furthermore, users can access content they have subscribed to. The default layout is

in portrait mode and the video does not expand automatically.
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Figure 2-20: YouTube app layout: YouTube recommends a set of videos vertically as
well as horizontally (left). Users can explore a broad range of content (middle), and

they can watch content from channels they have subscribed to (right).
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Figure 2-21: TikTok app layout: TikTok exclusively recommends videos vertically.
The user can tap on a content creator’s icon to watch a list of videos they have

created. Users can also discover content, sorted by trending hashtags (right).
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The TikTok app has a very simple interface compared to Netflix and YouTube. It
exclusively serves short-form videos in portrait mode. The videos are tailored to the
user on the "For You" page, based on the interactions the user had using the app.
Alternatively, users can explore the content of content creators they have followed
on the "Following" page. Users navigate a stream of videos by swiping up or down,
and they can like, comment or share a clip. Similar to YouTube, there is a discovery
page. However, the content is sorted and ranked by hashtags. Unlike Netflix and
YouTube, it also has a social function - people can directly message each other. The
most important feature is the content creation button (4) through which users can
shoot a video, add effects and an audio clip that goes with the video.

Tinder, the dating app, has a simplistic interface design centered around swiping.
Users can swipe right or left on pictures to indicate whether they like or dislike a
person’s profile. Alternatively, they can press the like (green heart) or dislike (red
cross) button. These main design features were adopted and used for the design of

Enlightened.

al Mint & 11:36 PM
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Figure 2-22: Tinder app layout: Users swipe through images of other users’ profiles
(left). If two users like each other, they match, and can start texting each other

(middle). The second main screen displays a list of conversations with matches (right).
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2.3 Enlightened

The design of Enlightened was an iterative process. For the sake of brevity, this
section only presents the final design used for the user study, along with commentary
on my decision making process that lead up to the final design. My goal was to design
a fun and engaging mobile app in which users are exposed to short-form news clips
sourced from news outlets with bias across the political spectrum. As users interact
with the app, they should gain a broader view, understand their media source bias,

and hopefully also contribute to restoring the common ground.

New users are introduced to the functionalities of the app through a set of welcome
screens. At the end, they are prompted to choose either "donkey" or "elephant" to

self-identify themselves as either liberal or conservative.

From a stylistic point of view, the name Enlightened and the color code revolved
around the theme of illuminating darkness, a metaphor for restoring common ground
in the current fragmented and polarized media landscape. As a result, the app’s icon
and the like/dislike buttons of the "Tinder mode" are light bulbs, the background
color is consistently black (representing darkness). Furthermore, depending on a users
choice (donkey or elephant), the user’s statistics page will show either a donkey or an

elephant, along with a blue or red navigation bar.

At the core of Enlightened is an interface that allows users to swipe through short-
form news clips. Inspired by Tinder’s simplistic main interface, I decided to use a
similar layout. However, news videos are in landscape mode by default, and Tinder’s
layout is in portrait mode. Furthermore, all news apps and non-news apps exhibited
in the previous sections use portrait mode as the default mode of operation. To find
a middle ground between portrait and landscape mode, I designed the entry-point of
the experience in portrait mode, and prompted the user to rotate their phone into
"Tinder mode". In "Tinder mode", they can swipe up or down on video clips to
indicate whether they like the content (and watch a little bit more) or dislike the

content (and watch something else).
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Figure 2-25: Depending on a user’s choice during self-identification, a blue (left) or

red (middle) statistics page layout is rendered. Users can access these statistics pages

by pressing the profile icon on the main entry-point page (right).
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Figure 2-26: Enlightened’s main interface: Users are presented a feed of latest short
news clips. Users can like or dislike the content by either pressing the lightbulbs or
by swiping up or down. Furthermore, they can share the content to social media

platforms.
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Alternatively, I could have cut the news videos vertically using algorithms such as
Google’s Autoflip? to create an experience similar to TikTok. However, in TV news
there are oftentimes multiple speakers side-by-side and sometimes a clip is played
where the news anchor is not shown at all. Due to the risk that the algorithm might

fail in a majority of situations, I decided not to pursue this design.

1) Shot boundary
detection

2) Video content

analysis
: x-axis Stationary

3) Reframing 1920 _C_) o o Suetions

- - T e e Option

Ty’ — —

O " T=-=a<__ Q_ _ Tracking
@ Camera

0 Option

Figure 2-27: Google AutoFlip Overview: between shots, the algorithm identifies
salient content before the scene is reframed and a camera mode (stationary, pan-
ning or tracking) is chosen. Afterwards, an optimal cropping window is selected for

each frame.

My advisor suggested to use NewsMaker’s concept of hiding the source by masking
the lower third of the news videos. The main concern was that if the news source
was revealed, some viewers will immediately dislike the content. The hypothesis was
that by masking the source, users won’t immediately dislike the content and possibly
expand their perspective being exposed to opinions other than their own.

To help users to understand their media source bias, Enlightened visualizes a user’s

average bias and their like and dislike distributions across the news sources. The bias

Zhttps://ai.googleblog.com/2020/02/autoflip-open-source-framework-for.html
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is calculated based on the videos the user liked or disliked. Liking a video from a
liberal /conservative news outlet counts towards liberal /conservative bias. Disliking
has the opposite effect. The like and dislike distribution represents the aggregate
likes and dislikes across five major TV news channels (MSNBC, CNN, BTV, ABC,
FOX). A "Run Streak" page adds a gamification element to the experience. Users
can collect a run streak if they use the app for consecutive days. Furthermore, they
have access to the number of clips they watched, the total watch time and average

watch time per clip.
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Figure 2-28: Enlightened presents personalized statistics about a users’ behavioral
data. The "Hidden Bias" section contains an average value and a timeline based on
the videos a person has liked or disliked (Left). The "Likes/Dislikes" section simply
presents the distribution of likes and dislikes (Middle). The "Run Streak" page simply

contains a summary of a user’s app usage data (Right).
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Chapter 3

Implementation

This chapter explains how Enlightened was made. There are three key ingredients that
make it work: a real-time news recording and processing system, a recommendation
system, and a progressive web application. A system overview section shows what
these software systems do on a high-level and how they interact with each other. The

following sections describe and explain these systems in detail.

3.1 System Overview

The images illustrated at the end of the design chapter are screenshots of the pro-
gressive web application (PWA) Enlightened. A PWA is a responsive web application
that brings a native app-like user experience to cross-platform web applications. The
Enlightened PWA fetches a list of videos catered to the user from the recommen-
dation system (RecSys). It also records the user’s interaction with the videos, and
stores usage related data into a database. The RecSys generates video playlists based
on what a user has already watched as well as short-form videos generated with Su-
perGlue, a real-time news recording and processing system. Due to computational
resource constraints, SuperGlue only records and processes content from five news
channels (MSNBC, CNN, Bloomberg TV, ABC and Fox News), as illustrated in the
design section. The summarization and source masking of the video content are part

of SuperGlue, as well as the generation of metadata used for usage data visualization.
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3.2 News Sourcing: SuperGlue

SuperGlue is the backbone for Enlightened. 1t records and processes U.S. broadcast
television news to generate a broad range of metadata that can be used for organiza-
tion, visualization and summarization. It is a multi-year research project of the Viral
Communications Group at the MIT Media Lab that has been continuously reshaped
and expanded by multiple generations of graduate students with the help of an army
of industrious undergraduate students (UROPs) and visiting students, as well as MIT
Media Lab’s Network Computing Services Group (NeCSys). It was funded through
the Ultimate Media Program from January 2013 until September 2019. This section
elaborates on its current high-level architecture, its modular structure, each module
and their technology stack, and the deployment structure. To ensure that previous
work on SuperGlue is credited, and to avoid self-plagiarism (I have modularized and
expanded a formerly monolithic SuperGlue as part of my Master Thesis for ETH
Zurich as a visiting student in the Viral Communications Group), a list of people
that have contributed to a part of the system is given at the end of every module

section.

3.2.1 High-Level Architecture Overview

SuperGlue can be split into two functional parts: a digital video recording system
(DVR) and a video processing system (SuperGlue modules). The DVR records and
stores the video, its closed captions, the link to the video alongside with some basic
metadata such as the creation date, channel information (e.g. Fox News), duration
of the recording (fixed to 10 minute segments), start and end times of the program
(typically 30 minutes) and genre of the video (fixed to news). The video processing
system is a modular piece of software where each module extracts and stores video
meta-data that can be used for subsequent modules, including summarization and

news source masking.
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3.2.2 DVR

The DVR hardware is located in the MIT Media Lab. An array of tuners are main-
tained by NeCSys and the UDP streams are broadcast within the Media Lab network.
The configuration interface of the tuners was built and is maintained by NecSys. The
SuperGlue-DVR records the UDP streams and stores the content on a virtual ma-
chine (VM) on one of NeCSys computing infrastructure along with some metadata
in a MongoDB database located on a different VM. The SuperGlue-DVR is a Python
based code deployed as a Docker container on another VM. For the scope of this
thesis, the SuperGlue-DVR was configured only to record Fox News, MSNBC, ABC
News, CNN and Bloomberg TV.

Under the hood, SuperGlue-DVR queries the Gracenote Developer API to receive
regional TMS data every 45 minutes. It asks for the data from the current time to
the next 6 hours (maximum window size) and updates the channel information of
the configured channels (Fox, MSNBC, ABC, CNN and BTV). The recording process
uses the TMS data, FFmpeg and ccextractor to record the videos and closed captions.
The videos are recorded in a 16:9 aspect ratio using a x264 encoder and the audio is
encoded with advanced audio coding (aac). As mentioned before, the recorded files

are stored on a VM and their references in a MongoDB database.

The following people have contributed to the SuperGlue-DVR repository, in order
of descending significance: Robert Tran (UROP), Tomer Weller, Jasmin Rubinovitz,

David Anderton-Yang, Sebastian Mendez (UROP), Johan Cervantes (UROP), Mike
Hao Jiang and Kalliroi Retzepi.

3.2.3 SuperGlue Modules

The recorded videos are subsequently going through a processing pipeline consisting
of a group of SuperGlue modules, all of which inherit from a base module class, follow
a module dependency graph, and are deployed on MIT Media Lab NeCSys machines.

A detailed description of each processing module is given at the end of this subsection.
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Base Module

The base module has a set of basic functionalities such as creating a processing
dependency graph, managing the connection to the MongoDB database, fetching
new records generated by the SuperGlue-DVR to process, processing one or multiple
records, locking records (so that one record is processed at a time by a module),
logging internal processes on Papertrail (cloud logging infrastructure), and storing
files on Media Lab VMs and Amazon AWS servers. The base module is part of the
requirements.txt file of all child modules.

The following people have contributed to the base module repository, in order of
descending significance: Sebastian Mendez (UROP), Johan Cervantes (UROP) and
Mike Hao Jiang.

Module Dependency Graph

The module dependency graph is a directed acyclical graph in which a video needs
to be processed. The video metadata also include fields such as needs proc, in _proc
and done proc representing a list of modules that still need to process the video,
are processing the video, and have already processed the video. For the purpose
of Enlightened, the graph simplifies to a linear sequence of modules through which
each video goes through. Each video needs to be processed by the following nine
modules to be presentable for Enlightened, in the following order: Thumbnail, Closed
Captions, Transcription, Words, Captions Aligned, Commercial Skip, Segmentation,

News Summarization and News Ticker Removal.

Deployment Structure

All modules are deployed on Media Lab VMs, and each module has multiple in-
stances running. All modules are written in Python and have a Dockerfile as well
as a requirements.txt file that specify the dependencies that need to be installed for
the module to work. The Dockerfile contains a set of instructions on how a Docker

image should be built. All Docker containers are a based on the python:3.7-stretch
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image, base module repository and the environment variables specify the URL to the
MongoDB, metadata database, URL and key to Bubble, URL and port of Paper-
trail, AWS key, access id and bucket name. Further dependencies vary based on the
processing requirements and libraries used. Due to a varying processing rate of each
module, some modules have been scaled up to avoid congestion. For example, there
are six transcription containers, while only one words container is needed. Because of
computational resource constraints (limited NeCSys hardware), SuperGlue can only
process recordings from five news channels. I decided to choose Fox News, MSNBC,
ABC News, CNN and Bloomberg TV as they represent a broad spectrum of opinions
and perspectives. In total, one VM is dedicated to the DVR, 12 VMs are dedicated to
processing, one VM to local file storage (Bubble) and metadata storage (MongoDB).
Furthermore, Amazon Web Services S3 is also used for storage of Enlightened video
clips that need to be readily accessed at all times. Enlightened serves the video clips
stored on AWS and the RecSys queries the MongoDB data to curate and serve the

video playlists to users.

Thumbnail Module

The thumbnail module is the first module of the processing pipeline. It uses the
video and its metadata generated by the SuperGlue-DVR and creates a five second

thumbnail of the video in a subprocess using

ffmpeg -y -1 input_url -ss 5 -t start_time -filter_complex "fps=10,

scale=-1:240" output_url

and writes the file into Bubble. Afterwards, it logs the progress on Papertrail and
updates the MongoDB document corresponding to the video by setting the thumbnail
URL, as well as updating its report fields to indicate the duration of the thumbnail
(5 seconds per default) and the start time of the thumbnail.

The following people have contributed to the thumbnail module repository, in
order of descending significance: Tomer Weller, David Anderton-Yang, Mike Hao
Jiang, Veronika Eickhoff (visiting student), Sebastian Mendez (UROP) and Johan
Cervantes (UROP).
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Closed Captions Module

The closed captions module extracts closed captions from the closed captions file (.srt)
generated by the SuperGlue-DVR. It uses the pysrt library to generate formatted sub-
titles and full text. The formatted subtitles are represented as a dictionary of subtitle
segments. Fach formatted segment has a start time, end time and a corresponding
text. The full text is created by appending the text of each formatted segment. The
updated MongoDB document includes the formatted subtitles, full text as well as the
report fields entailing the number of segments as well as the length of the full text.
The following people have contributed to the closed captions module repository,
in order of descending significance: Tomer Weller, Mike Hao Jiang, David Anderton-

Yang, Sebastian Mendez (UROP) and Johan Cervantes (UROP).

Transcription Module

The transcription module produces a transcript by converting extracting the audio
form the video using FFmpeg and using sphinx4 as speech-to-text to generate a text
file. The FFmpeg command to extract the audio with a format that sphinx4 can deal

with (16khz mono 16bit wav) is
ffmpeg -i input_name -acodec pcm_sl6le -ac 1 -ar 16000 output_name

The sphinx4 speech-to-text comes as JAR (java package file format) file, and is

run as a subprocess with

java -Xms2048m -Xmx2048m -cp path_to_jar aligner_url wav, temp_script_path,

temp_file_path

The generated transcript is stored as a .txt file on Bubble and the url to the
transcript is stored in MongoDB. Furthermore, the video download time, wav file
conversion time and sphinx aligner execution time are stored in the report dictionary
of the MongoDB document corresponding to the video.

The following people have contributed to the transcription module repository, in
order of descending significance: Tomer Weller, David Anderton-Yang, Johan Cer-

vantes (UROP), Sebastian Mendez (UROP) and Mike Hao Jiang.
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Words Module

The words module breaks down the sphinx4 transcription into single words and stores
them into a MongoDB database that is different from where all other metadata is
stored. Each word comes with the transcription segment it belongs to, the start and
end date of the transcription segment, the duration of the segment, its corresponding
video ID, video URL and air date. The number of words stored are documented in
the report dictionary of the document in the main MongoDB database.

The following people have contributed to the words module repository, in order of
descending significance: "joel" (UROP), Tomer Weller, Mike Hao Jiang, and Johan
Cervantes (UROP).

Captions Aligned Module

The captions aligned module uses the output of the transcription module to align the
closed captions to the video in case there is a misalignment found. The misalignment is
found by finding the longest common substring between the formatted closed caption
.srt file and the speech-to-text transcription. The start times of these substrings are
compared and if the start times don’t match up, the time shift is noted and used
to shift the timestamps in the original .srt file as well as the corresponding full text.
Afterwards, the URLs to the aligned subtitles, aligned closed captions, and aligned
full text are all stored in the MongoDB. The report dictionary of the document stores
the number of formatted closed captions, the length of aligned full text, the longest
sequence length, the time shift and the matching sequence.

The following people have contributed to the captions aligned module repository,
in order of descending significance: Jasmin Rubinovitz, Veronika Eickhoff (visiting

student), Sebastian Mendez (UROP), Mike Hao Jiang, and Johan Cervantes (UROP).

Commercial Skip Module

The commercial skip module finds commercials in a video and generates a new

video file with no commercials and matching subtitles. However, it does not work
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all the time, unfortunately. It is based on the comskip.ini file downloadable from
https://www.comskip.org/. The commercial skip module downloads the video lo-

cally and runs the comskip.ini file on the video using the following command

comskip --output=video_path --ini=comskip/comskip.ini output_directory

The .edl file generated by the command is then used to generate a commercial-free
video using FFmpeg and corresponding subtitles, as well as counting the number of
commercials present in that video. The .csv and .xml files generated by the command
are added to the metadata. Furthermore, if commercials were found, the new video
and the corresponding .srt files are stored on Bubble and the link to those files are
stored in the MongoDB document corresponding to the files. Futhermore, the infor-
mation on whether a commercial was removed as well as the number of commercials
found are stored in the report dictionary of the document.

The following people have contributed to the commercial skip module repository,
in order of descending significance: Jasmin Rubinovitz, Mike Hao Jiang, Sebastian
Mendez (UROP) and Veronika Eickhoff (visiting student). It should be noted that
another commercial skip module was developed by Veronika Eickhoff and Johan Cer-
vantes (UROP) using a pure computer vision based approach. However, since that
module was based on Google’s Vision API (and hence, rather expensive), for the

scope of this thesis, only the open source and free commercial skip module was used.

Segmentation Module

The segmentation module finds story segments based on the output of the commercial
skip module including the updated closed captions. It segments the closed captions
based on the occurrence of "> > >" and determines the story boundaries based on
commercials detection and the closed captions. If we have segments and they are
news, a thumbnail is created and the text for each segment is generated. While
Enlightened does not make use of the thumbnail, the segment text is relevant for

subsequent modules on which Enlightened depends. The updated dictionary informs
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whether the video contains news, lists the news story segments and the closed captions
corresponding to commercials, as well as news story segments.

The following people have contributed to the segmentation module repository, in
order of descending significance: Jasmin Rubinovitz, Tomer Weller, Mike Hao Jiang,

Veronika Eickhoff (visiting student), Sebastian Mendez (UROP).

News Summarization Module

The summarization module uses extractive summarization on the text of news story
segments. It uses the free open-source Python library Gensim (a variation of the
TextRank algorithm, based on [3|). The TextRank algorithm is a graph based ranking
algorithm where text sentences are ranked based on their importance. It executes a
keyword extraction task (fully unsupervised) and a sentence extraction task. After
some experimentation with the library on news story segments, I decided to use a
30% ratio, discarding 70% of the segments’ text. Afterwards, the shortened text and
closed captions time boundary information are used to cut the video into short clips
of at least 20 seconds of length. Summarized segments that are only 5 seconds apart
were merged into one major segment to avoid overly awkward transitions. These
summarized news story segments provide the raw material for Enlightened. An older
version of this module used for my Master’s thesis for ETH Zurich was based on the
open-source Python library summa, a different implementation of [3].

The following people have contributed to the news summarization module reposi-
tory, in order of descending significance: Mike Hao Jiang, Johan Cervantes (UROP),
Sebastian Mendez (UROP) and Veronika Eickhoff (visiting student).

News Ticker Removal Module

The news ticker removal module removes the lower third of the summarized news
story segments, visually masking the news source. It was built by Johan Cervantes
(UROP) and essentially runs the following FFmpeg command in a subprocess:

ffmpeg -i {} -filter:v crop="in_w:in_h/(3/2):0:0", pad="in_w:in_h+66:0:0" {}
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3.3 Enlightened

The progressive web application Enlightened was built in javascript using React!,
Firebase?, Axios®, ApexCharts?*, Bootstrap®, dotenv®, env-cmd?, React Player®, Re-
act Router?, React Screen Orientation!®, React Scripts'!, React Share!? and React

Swipeable!3. The project was bootstrapped with create-react-app'*.

The following subsections explain the high-level architecture of the progressive
web app, the database schema and the thoughts behind its design, how the Firebase
database is used to store user interaction data anonymously, how the service worker
and the manifest file operate to make the web app progressive, how routing within
the app is done (including screen rotation), how the masked news clips are fetched,
how the swiping works, how user interaction is tracked and how the personal user

interaction data is visualized.

Prior work on Enlightened was built in React Native!® as part of my Master
Thesis for ETH Zurich. However, it was very simple and didn’t have nearly as many
functionalities as the PWA developed in this thesis. The MIT engineering UROPs
Yodahe Alemu, Dagmawi Haile, Azariah Beyene and Wellesley College design UROP
Sophia Rim used my ETH Zurich thesis work and built on top of that. However, I
decided to build the PWA from scratch in February 2021 with the support of two
MIT engineering UROPs Johan Cervantes and Helen Liu.

Thttps://reactjs.org/

Zhttps://firebase.google.com/

3https://github.com /axios,/axios
4https://apexcharts.com/

Shttps:/ /react-bootstrap.github.io/
Shttps://www.npmjs.com /package/dotenv
Thttps://www.npmjs.com/package/env-cmd
8https://www.npmjs.com/package /react-player
9https://reactrouter.com /web/guides /quick-start
Ohttps: / /www.npmjs.com /package/react-screen-orientation
Uhttps:/ /www.npmjs.com /package/react-scripts
2https:/ /www.npmjs.com /package/react-share
Bhttps:/ /www.npmjs.com/package/react-swipeable
Mhttps://create-react-app.dev/

5https:/ /reactnative.dev/
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3.3.1 High-Level Architecture: Progressive Web App

The progressive web app is a standalone web application serves summarized and
masked news clips from SuperGlue to the user using the React Player npm package.
A list of video urls is fetched with the Axios npm package from the RecSys. Each
video url points to a publicly available summarized and masked news clip stored
on AWS and is accessible 24/7. The navigation between the app screens uses React
Router, React Screen Orientation and conditional rendering. The "Tinder interface"
of Enlightened leverages the combination of React Swipeable, React Player and React
Share npm packages. The welcome screens also make use of React Swipeable and a set
of images, designed by UROP Helen Liu. The user interactions are tracked and stored
in a Firebase database. And that data is retrieved and analyzed by the RecSys before
it is served to the progressive web app to visualize a user’s statistic. The combination
of ApexCharts and Bootstrap is used to render the statistic pages. By using a service
worker and a manifest file, as well as an app icon with multiple sizes, designed by
UROP Sophia Rim, the web app was made into a PWA. The npm packages dotenv,
env-cmd and React Scripts were used to set up the development and deployment

environments of the PWA.

3.3.2 Firebase Anonymous Authentication & Database

To quantitatively understand whether short-form news videos can captivate people
and open their minds, I had to think about what information I could and wanted
to gather from people, and how I would want the database schema to reflect that.
I did not want to collect any personal information from users to make their on-
boarding experience as smooth as possible. As a result, I resorted to the anonymous
authentication feature provided by Firebase. The Firebase database is a NoSQL
database in which data can be stored and retrieved in a .json format. The database
stores whether users identify themselves as Republican or Democrat, whether they
have liked or disliked a video, what videos they have watched and for how long, and

if they have shared a video, what platform they used.
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3.3.3 Routing

The navigation between screens is handled using the React Router library. The
components <BrowserRouter> and <Route> are set up in the App.js file (React
App entrypoint), and the <Redirect>> component is used to navigate between the
screen components. On the screen where the user is prompted to rotate their phone,
conditional rendering is used in conjunction with the React Screen Orientation npm
package and its components <DeviceOrientation> and <Orientation>. The React
Screen Orientation npm package detects whether the device is in portrait or landscape
mode and the event listener can trigger a state change that can be used to switch to

and away from "Tinder mode".

3.3.4 Video Sourcing and Swiping

The PWA uses the Axios npm package to handle GET requests to the RecSys. The
RecSys serves a list of video URLs on AWS that were generated by SuperGlue. The
<VideoPlayer> component of the React Player npm package is used to play the
video using the URL. The user interaction tracking system, Firebase database and
the RecSys work together to ensure that the playlist does not contain videos that
the user has already watched. This is done by sending the user’s unique anonymous
Firebase ID as a GET request parameter to the RecSys, and the RecSys returns
a new playlist without watched videos upon consulting the user’s list of watched
videos in the Firebase database. Unfortunately, the <VideoPlayer> component is
not swipeable by default. In order to make the video swipeable, the useSwipeable

function of the React Swipeable npm package is used.

3.3.5 User Interaction Tracking

A couple of functions and components were written to track a user’s interaction
with the app. Essentially, they ensure that the fields of the Firebase database are
populated and updated over time. This is mainly done by utilizing Firebase functions

firebase.database().ref(path of reference).once() and .update(), as illustrated in the
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code snipped below:

firebase.database() .ref (path_of_reference) .once(’value’) .then((snapshot)=> {
userref .path_of_update.update({’myfield’: update_field()});

}) .catch((error) => {console.error(error)});

Using variants of this structure injected across multiple components, the app knows
whether someone self-identified as Republican or Democrat, whether they liked or
disliked a video, what videos they have watched and for how long, and if they have
shared a video, what platform they used. For example, Firebase update functions
are called when a user has swiped on a video or pressed the corresponding button.
Furthermore, it will also retrieve the current play time of the video as the time that
the user has watched the video and stores the id of the video along with the time
associated with it into Firebase. At the same time, the list of the videos a user
has watched is also be updated. From a React perspective, some class components
had to be rewritten to functional components in order to be integrated with the npm
packages. Furthermore, callback functions were used to extract lower-level component

information such as the video player’s current cursor location.

3.3.6 Personal Data Visualization

The personal data visualization was implemented using Apexcharts and Bootstrap.
The main challenge was to crunch the user’s data and format it such that the Apex-
charts’ components could render the data. However, the data manipulation was done
on the recommendation system’s side. The PWA only needed to make a GET re-
quest with the anonymous unique id as a parameter and the Axios npm package was
used to help do that. The Bootstrap npm package was used to conditionally render
the navigation bar of the personal data visualization pages in shades of blue or red,
based on the user’s affiliation (blue for Democrat/liberal/donkey, red for Republi-

can/conservative/elephant).
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3.3.7 Testing and Deployment

The npm packages dotenv, env-cmd and React Scripts were used to develop and
test builds locally. An environment file (.env) was written for local development and
testing. For production tests a staging branch was created where new features could
be tested continuously. Both the staging and the public beta branch of the app were
deployed using Heroku'®. NecSys made enlightened.media.mit.edu a CNAME for the
host of the public beta branch.

3.4 Recommendation System

The recommendation system serves a personalized playlist and personalized usage
data to the Enlightened PWA. This is achieved by querying the Enlightened Firebase
database and the SuperGlue MongoDB database and performing a set of operations
to obtain a timeline of a user’s bias, the average bias as well as the distribution of
likes and dislikes across the news channels. The same method applies to calculate the
usage statistics such as run streak, total time spent, number of news clips watched
and average time per news clip.

The RecSys is a Python 3 Flask!” application. It uses the pyrebase!® package
to connect to the Firebase database and the pymongo!'® package to connect to the
MongoDB database. The database queries to the Firebase database are made by using
the anonymous user id passed as a parameter in the GET request coming from the
PWA. The database queries to the MongoDB database are made using the videoclip
ids, as well as based on the current time. A cron job executes every five minutes
to update the most recent list of video clips generated by SuperGlue. The cron
job uses the native python cache module. Upon receiving the required data, RecSys

manipulates the data using the numpy?” package. To make the GET request from the

https:/ /www.heroku.com/

1"https: / /flask.palletsprojects.com /en/1.1.x/
Bhttps://pypi.org/project /Pyrebase/
Yhttps://pypi.org/project /pymongo/
20https:/ /numpy.org/
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PWA axios npm package work on the RecSys side, the flask cors?! library was used.
The python-dotenv?? package was used to load environment variables used for testing
during development. Similarly to the Enlightened PWA, RecSys is also deployed on
Heroku and also has a staging branch and public beta branch. The RecSys supports
four routes, one for acquiring the video playlist for the user, one for the user’s average
bias and bias timeline, one for the user’s like and dislike distribution, and one for the

user’s app usage statistics:

app.route(’/api/playlist’, methods=[’GET’])
app.route(’/api/stats’, methods=[’GET’])
app.route(’/api/likedislike’, methods=[’GET’])

app.route(’/api/biastracker’, methods=[’GET’])

All data is served in a json format to the PWA, for example:

Playlist:
{

"https://s3.amazonaws.com/super-glue-do-not-delete/video/16147

37411181.ce3£3268-67e6-4£06-b090-03272515587a. segment0.mp4",

]

}

Stats:

{
days: 4,
timespent: 243,
videoswatched: 50,
cliptime: 24

}

2 https:/ /pypi.org/project /Flask-Cors/1.10.3/
2Zhttps:/ /pypi.org/project /python-dotenv/
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Like / Dislike:
{
likes: {
CNN: 21, // blue
FOX: 5, // red
ABC: 14, // purple
BTV: 24, // purple
MSN: 22 // blue
+,
dislikes: {
CNN: 14,
FOX: 11,
ABC: 5,
BTV: 19,
MSN: 17

}

BiasTracker:

{
"avg": {
"conservative": "50",
"liberal": "50"
1,
"timeline":

L
"date": "2 April",

"conservative": "50",

"liberal": "50"
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Chapter 4

Experimentation and Results

This chapter describes the experiment setup, data collection process, and exhibits
the results. The purpose of the experiment is to understand whether short-form news
videos captivate people and whether they can open minds (i.e., inform and expand
our perspective). The data collection process consists of a two-week study with two
surveys and involves the usage of Enlightened. The survey results and Enlightened

data are exhibited and visualized at the end of this chapter.

4.1 Experiment Setup and Metrics

Enlightened was built to serve as an interface that presents short-form news videos
while tracking a user’s interaction and gathering quantitative data. A two-week study
was conducted along with an opening and closing survey to learn about the users’
behavior with short-form news videos.

Whether short-form news videos captivate people can be measured by user en-
gagement. The quantitative measurement of user engagement consists of the number
of swipes per day, the total number of swipes, the total number of video watched, the
time spent on each video, the total time spent on the app, the number of liked /disliked
videos per day and the total number of liked/disliked videos. The qualitative mea-
surement of user engagement consists of the answers to the following closing survey

statements and question: "The app is fun and engaging", "The app is easy to use",
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"Would you consider to keep using this app to inform yourself (outside of the study)?".

To understand whether short-form videos can inform and move people closer to
shared reality, the quantitative data can be reused in conjunction with SuperGlue
video metadata. For example, the source information of the news videos, the like and
dislike ratio of news sources that align with someone’s political inclination can be
mapped out. Furthermore, the user’s like and dislike distribution as well as the time
they spend across all news channels can be analyzed. The qualitative measurement
consists of the answers to the following closing survey statements: "The app keeps me
informed and up to date", "The app shows me different perspectives", "I'm surprised

by my own bias", "I'm surprised by my likes/dislikes distribution".

4.2 Data Collection

The study was advertised to all undergraduate and graduate dorms at MIT as well
as the MIT Media Lab. Out of 274 anonymous users that have visited the website
enlightened.media.mit.edu, 151 users have stayed on the website long enough for the
Firebase database to register them. 64 users have self-identified as either liberal (51
users) or conservative (13 users) and all of them have watched at least one video. 35
users filled out the initial survey to participate in the study and 8 users completed
the closing survey. The following subsections exhibit the qualitative data collected
from the surveys as well as the quantitative data collected during the study period.

The study period lasted two weeks, but not all users started at the same time.

4.3 Results

4.3.1 Initial Survey Data

Out of the 35 users that participated in the study, all of them were able to successfully
install the app on their phone.
The majority get their news primarily from news websites or news apps (57%),

followed by social media (34%), TV (3%), people (3%) and newspaper (3%).
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Around half of them (51%, including 11% "news junkies") consume news on a
daily basis, while roughly one third (32%) consumes news every other day. Only 14%
don’t care about news, and one person (3%) says it depends on the topic.

Two out of three users are U.S. citizens, and the majority of them are liberal (43%),
followed by moderate (21%), independent (17%), progressive (4%) and libertarian
(4%). Among non-U.S. citizens, the majority is independent (42%), followed by liberal
(25%), moderate (17%) and progressive (17%). Unfortunately, no conservative user
signed up for this study.

A majority of study participants are familiar with social media apps such as
Facebook (86%), Instagram (83%), Snapchat (60%), Twitter (43%), TikTok (40%)
and the swiping mechanism of Tinder (30%). Two out of three study participants are

Gen Z and the remaining third are Millenials, with the exception of one Gen X.

4.3.2 Final Survey Data

Despite efforts to engage study participants to fill out the final survey, only 8 users

completed it. The survey questions and statements are listed below in bold.

Would you consider to keep using this app to inform yourself (outside of

the study)?

Five people would consider to make the app an occasional source of their news after
the study, one person would even make it a primary source of their news. Two people
wouldn’t consider to keep using the app after the study because the interface wouldn’t
allow them to select the news or display a headline and because the choice of clips

seemed strange.

The app keeps me informed and up to date

Two people strongly agreed, four agreed, and two disagreed.

73



The app is easy to use

One person strongly agreed, four agreed, one person was neutral and two disagreed.

The app is fun and engaging

Four people agreed, three people responded with neutral and one person disagreed.

The app shows me different perspectives

Six people agreed and two disagreed.

I’m surprised by my own bias

Three people agreed, two were neutral, one person disagreed and two people strongly

disagreed.

I’'m surprised by my own likes/dislikes distribution

Two people agreed, three were neutral, two disagreed and one strongly disagreed.

The app worked well on my device

The app worked well for seven out of eight people. Six users had iPhones, one user
a Samsung Galaxy and another user a OnePlus 7T. Unfortunately, the app did not

work well for the iPhone SE user.

Recommendations to improve the app

Every person had a recommendation to improve the app. One person wanted a
'neutral’ button; some clips were just commercials or don’t give enough context for
them to decide to like/unlike it. Another user wanted a news topic filter. Two people
wanted the app to remove commercials/ads. One person wanted a way to select the
channel. Another wanted headlines and a way to choose the video to watch. One

person wanted a non-rotation based feature to watch news.
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App usage of final survey participants

The corresponding watch time per clip follows the following distribution:

500

375
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Time spent in minutes

125

Figure 4-1: While most final survey participants spent around half an hour on the
app, one person spent more than seven hours on the app. The x-axis is discrete and
each value represents a person, sorted by the amount of time they have spent.
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Figure 4-2: People who used the app longer tend to spend more time on a news clip.
However, the person who has spent the most time on the app spends only 40 seconds
on a news clip on average. Three out of four spend less than a minute on a news clip
on average and everyone spent less than 70 seconds on a news clip on average.

I6)



4.3.3 Enlightened Usage Data

Due to low participation in the final survey, the Enlightened data from only eight
users could be tied to the survey responses. However, a far greater number of users
have visited the website and used the app in the period between April 8, 2021 and
May 6, 2021. To reiterate, out of 274 anonymous users that have visited the website
enlightened.media.mit.edu, 151 users have stayed on the website long enough for the
Firebase database to register them. 64 users have self-identified as either liberal (51
users) or conservative (13 users) and all of them have watched at least one video. The
results exhibited in this section focus on the usage data of these 64 users (subsequently
referred to as active users) and are segmented into user engagement related data and

mind-opening related data.

User Engagement Data

The average active user profile uses Fnlightened on 2.2 days. However, the distribution

of the number of days when the app was used shows a steep decay after one day.

Days Used

20

10 20 40 60 70 90 1.0 120 14.0 16.0

Figure 4-3: The vast majority of active users (49 out of 64) have only used the app
on one single day. While most users used it for less than a week, there are four
users that have followed the study diligently and used the app for 12 or 14 days,
respectively. The x-axis represents the number of days a user has used the app. The
y-axis represents the number of people that have used the app for x days.

76



The average number of total swipes per day (sum of all users’ swipes on a particular
day) lies at 74.04. On April 8, the public beta of Enlightened was launched. The
period from April 8 to April 16 was when the app was advertised amongst my research
group members as well as my close circle of friends. The distribution of the total
number of swipes between April 8, 2021 and May 6, 2021 peaks from April 17 to April
20, the dates where the study was advertised to the MIT Media Lab community and
all MIT dorms. The second minor peak at April 30 was the day when the closing
survey was announced.

Swipes Per Day

350
322.00

0408 04/09 0410 04/11 04/12 04/13 04/14 04/16 04/17 04/18 04/19 0320 0421 0422 0423 04/24 0423 0426 04/27 0428 0429 0430 031 032 034 036

Figure 4-4: The majority of swipes occurred when the study was announced across
the MIT Media Lab community and all MIT dorms. The x-axis represents the days
the app was used by at least one user. The y-axis represents the total number of
swipes that occurred on that day.

By aggregating the total number of swipes of a user over all days and grouping users
that have swiped on the same amount of videos, one can learn that the median active
user watches only seven videos in total, whereas the average active user swipes on a
total of 20 videos. One user totaled 654 swipes and was considered an outlier. This
data point was omitted when visualizing and calculating the average total swipes of

an active user.
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Total Swipes Per User
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Figure 4-5: Two out of three active users swiped on seven videos in total or less. The
x-axis represents the total number of swipes and the y-axis represents the number of
users that totaled x swipes. For the purpose of this visualization, an outlier of one
user with a total of 654 swipes was omitted in the graph.

On a daily basis, the median active user swipes on 6 videos per day on the days when
the user is active. The average active user swipes on 7.8 videos on the days when
they're active. However, the average is influenced by an outlier that swiped on 43.6
videos per active day. While it may seem obvious, it should be noted that the number

of swipes correspond to the number of videos a user has watched.

Unfortunately, most users have spent less than five minutes on the app watching
videos. The average total app usage time among active users is 6.8 minutes after
removing four outliers (80 minutes, 122 minutes, 192 minutes and 437 minutes). The

average total app usage time increases to 19.4 minutes if the outliers are included.

In total, 1850 news clips were watched with an average watch time of 40.0 seconds.
The watch time for half of the news clips was under 30 seconds, with 500 clips that

were only watched for less than 15 seconds.
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Figure 4-6:

Daily Swipes Per User
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The majority of active users swipe less than six times per day. The x-axis

represents the number of daily swipes and the y-axis represents the number of users
that swipe on x videos per active day. The x-axis is bucketed in this chart. For
example, 17 users swipe at least once and less than three times per active day.

Figure 4-T7:

Total Watch Time
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Three out of four people have spent less than seven minutes on the app

watching videos. The x-axis represents the total watch time (in seconds) and the
y-axis represents the number of users that spent a total of x seconds watching videos.
The x-axis is also bucketed in this chart. For example, 11 users spent a total of at least
213 seconds and less than 426 seconds watching videos. For visualization purposes,
four outliers (80 minutes, 122 minutes, 192 minutes and 437 minutes) were omitted.
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A related statistic is the distribution of how much time one user has spent on a news
clip on average. It is calculated by taking the ratio between the total watch time
of the user and the number of clips watched by the user. The average time spent
on a clip is 23.5 seconds after removing one outlier of 237 seconds. If the outlier is
included, the average time spent on a clip increases to 27.3 seconds.

Watch Time

00 15.0 300 450 60.0 7.0 9.0 1050 1200 1350 1500 1650 180.0 1950 211.0

Figure 4-8: The watch time for around 4 out of 5 news clips was under a minute. The
x-axis represents the number of seconds a video was watched. The y-axis represents
the number of videos that had a watch time of x seconds. The x-axis is bucketed in
this chart. For example, 192 video clips were watched for at least 45 seconds and less
than one minute. 25 outliers were not shown in this graph.

Total Watch Time / Number Of Clips Watched Per User
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Figure 4-9: Around 3 out of 5 active users spend less than 23 seconds on a clip on
average. The x-axis is bucketed and represents the average time spent on a news clip.
The y-axis represents the number of people that have an average clip watch time x.
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Mind-Opening Data

The average time spent on a video is around 40.0 seconds. However, the time spent
differs across channels. On average, active users spent most their time on ABC news
clips (46.6 seconds), followed by CNN (42.9 seconds), MSNBC (40.0 seconds), FOX
(38.9 seconds) and BTV (31.7 seconds). In relative to the average, the relative delta
correspond to +16.5% for ABC, +7.3% for CNN, +0% for MSNBC, -2.7% for FOX
and -20.7% for BTV. The average time spent on a video differs for conservative and

liberal users, as shown subsequently.

Average Time Spent On A Video

46.59

ABC/WCVE CNMN BTV MSNBC FOX

Figure 4-10: On average, active users spent most of their time on ABC news videos,
followed by CNN, MSNBC, FOX and BTV content. The y-axis represents the average
time spent on a video of a given channel x in seconds.

Active users who self-identified as conservative spent more time on a video on average,
across all channels. On average, they spent most of their time on FOX (65.0 seconds),
followed by ABC (64.2 seconds), CNN (57.4 seconds), MSNBC (42.4 seconds) and
BTV (35.5 seconds). Conservative users have an average video watch time of 52.9
seconds, 15.1 seconds more than the average watch time across all active users. In
relative to the conservative average, the relative delta corresponds to +22.9% for

FOX, +21.4% for ABC, +8.5% for CNN, -20.0% for MSNBC and -33.2% for BTV.
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Average Time Spent On A Video, Republican
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Figure 4-11: Conservative active users spent most of their time on FOX news videos,
followed by ABC, CNN, MSNBC and BTV content. The y-axis represents the average
time spent on a video of a given channel x in seconds.

Active users who self-identified as liberal spent less time on a video on average, across
all channels. On average, they spent most of their time on ABC (41.6 seconds),
followed by CNN (40.8 seconds), MSNBC (39.9 seconds), FOX (36.8 seconds) and
BTV (30.9 seconds). Liberal users have an average video watch time of 38.0 seconds,
2 seconds less than the average watch time across all active users. In relative to the
liberal average, the relative delta corresponds to +9.5% for ABC, +7.3% for CNN,
+5.0% for MSNBC, -3.2% for FOX and -18.7% for BTV.

Average Time Spent On A Video, Democrat
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Figure 4-12: Liberal active users spent most of their time on ABC news videos,
followed by CNN, MSNBC, FOX and BTV content. The y-axis represents the average
time spent on a video of a given channel x in seconds.
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The average ratio between likes and dislikes on a video across news channels of all
active users is above one. ABC has the highest like/dislike ratio (4.57), followed
by BTV (2.76), CNN (2.42), MSNBC (1.44) and FOX (1.20). These numbers are
overall averages and are not weighted by the amount of liberals and conservatives
that contributed to the likes and dislikes. The average overall channel like/dislike
ratio is around 2.5. In relative to the average, the relative delta corresponds to
+82.8% for ABC, +10.4% for BTV, -3.2% for CNN, -42.4% for MSNBC and -52.0 %
for FOX.

Like/Dislike Ratio Per Channel

ABC/WCVE CNMN BTV MSNBC FOX

Figure 4-13: On average, active users’ like/dislike ratio is highest for ABC, followed
by BTV, CNN, MSNBC and FOX. The y-axis represents the average like/dislike ratio

of a news channel on the x-axis.

Active users who self-identified as conservative have an average like/dislike ratio of
5.97, much higher than the average like/dislike ratio of 2.5. ABC has the highest
ratio (10.8), followed by CNN (8.0), BTV (7.2), MSNBC (2.4) and FOX (1.43). In
relative to the conservative average, the relative delta corresponds to +80.9% for
ABC, +34.0% for CNN, +20.6% for BTV, -59.8% for MSNBC and -76.0% for FOX.

Active users who self-identified as liberal have an average like/dislike ratio of 1.62,
much lower than the average like/dislike ratio of 2.5. ABC has the highest ratio (2.62),
followed by BTV (1.59), CNN (1.49), MSNBC (1.25) and FOX (1.14). In relative to
the liberal average, the relative delta corresponds to +61.7% for ABC, -1.9% for BTV,
-8.0% for CNN, -22.8% for MSNBC and -29.6% for FOX.
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Like/Dislike Ratic Per Channel, Republican

10.80

Figure 4-14: On average, conservative active users’ like/dislike ratio is highest for
ABC, followed by CNN, BTV, MSNBC and FOX. The y-axis represents the average
like/dislike ratio of a news channel on the x-axis.

Like/Dislike Ratio Per Channel, Democrat

262

ABC/WCVE

Figure 4-15: On average, liberal active users’ like/dislike ratio is highest for ABC, fol-
lowed by BTV, CNN, MSNBC and FOX. The y-axis represents the average like/dislike
ratio of a news channel on the x-axis.
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Chapter 5

Discussion

The final chapter is dedicated to answering the main research questions of this thesis:
Can short-form news videos captivate people and can they open minds, that is, inform
and expand our perspective? Each question is addressed in a separate section using
the data collected and exhibited in the previous chapter. Furthermore, I will reflect
on the ethical implications on this work, outline future work, present a set of design
recommendations for Enlightened before concluding this thesis with a highlight of my

key contributions.

5.1 Can short-form news videos captivate people?

The final survey data shows that the majority of users think that Enlightened is fun
and engaging, easy to use, and would make the app an occasional source of their
news after the study. One person even indicated that they would make FEnlightened a
primary source of their news. Most final survey participants spent around half an hour
on the app over the period of two weeks, and one person spent more than seven hours
on the app. However, since only 8 out of 35 study participants completed the final
survey, the final survey data needs to be taken with a grain of salt. Unfortunately,
it is not clear whether the study participants dropped out because of low financial
incentive or external factors such as commitments outside of the study or whether the

experience of FEnlightened and short-form news videos was poor. One person indicated

85



in the final survey that they wouldn’t continue to use the app after the study because
the Enlightened interface wouldn’t allow them to select the news or display a headline.
However, that person indicated in the inital survey that they have not used TikTok
before. Another person - also unfamiliar with TikTok - indicated that they wouldn’t

continue to use the app because the selection of clips seemed strange.

The quantitative measurements of user engagement suggest that the vast majority
of people that used Enlightened did not find it engaging, with a handful exceptions.
This observation is supported by the fact that the average active user used Enlightened
on 2.2 days and that the vast majority of active users (49 out of 64) only used the app
on one single day. While most users used it for less than a week, there are four users
that have followed the study diligently and used the app for 12 or 14 days. A similar
trend was observed in the distributions of swipes per day - it peaked when the study
was advertised, but rapidly declined after four days. Furthermore, the median active
user only watched seven videos in total and most users spent less than five minutes
on the app. However, one user totaled 654 swipes and spent a total of 437 minutes

on the app over the course of two weeks.

My interpretation of the qualitative and quantitative data is that there is support-
ing evidence that short-form news videos has the potential to captivate people, but
the current interface Enlightened and the short-form news clips seem to be a turn-
off for a majority of people, despite the evidence that the majority of final survey
participants indicating that Enlightened is fun and engaging, easy to use, and would
make the app an occasional source of their news after the study. From an interface
perspective, we discover that the watch time for around 4 out of 5 news clips was
under a minute and that 3 out of 5 active users spend less than 23 seconds on a
clip on average. Furthermore, we learn that there is a demand to have commercials
removed as well as giving users more agency to control what they see by adding a
topic and news channel filter, and including contextual information such as headlines
or thumbnails. This valuable feedback can be used to improve Enlightened and make
it more accessible to a broader audience. However, it remains to be seen whether an

improved and feature-rich interface can captivate people with short-form news videos.
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5.2 Can short-form news videos open minds?

The final survey data indicate that the majority of users think that the app keeps
them informed, up to date and show them different perspectives. On the matter of
whether they were surprised by their own bias and their distribution of likes and
dislikes, the results do not suggest a strong answer. As mentioned in the previous
section, the final survey data needs to be taken with a grain of salt because only 8

out of 35 study participants completed the final survey.

The average watch times of Enlightened news clips suggest that short-form news
videos can open minds. For example, both conservative and liberal users spent most
of their time on ABC news videos, a source considered to be trusted by both conser-
vatives and liberals [8]. Furthermore, the average watch time of sources representing
an opposing view does not differ more than 20%. For liberal users, the average watch
time of a Fox news video is only one second shorter than a MSNBC video and four
seconds shorter than a CNN video. For conservative users, the average watch time
of a CNN video is only 7.5 seconds shorter than the average watch time of a FOX
news video. Surprisingly, conservative users spent more time on liberal sources such
as CNN and MSNBC than liberal users. However, this might have been due to the

small sample size of conservative users (13 users).

The average ratio of likes and dislikes across news channels also suggest that
short-form videos have the potential to open minds. For example, the like to dislike
ratio is greater than one for all news sources. This is surprising because one would
expect that people would dislike news that oppose one’s view. Furthermore, the like
to dislike ratio of ABC news videos is highest for both liberal and conservative users.
Interestingly, for conservative users, CNN had the second highest like/dislike ratio
and FOX had the lowest ratio. This is unexpected and might be as a result of a small

sample size of conservative users.

My interpretation of the results is that both the survey data and Enlightened
usage data strongly indicate that masked short-form news videos can open minds.

The majority of final survey participants think that the app keeps them informed, up

87



to date and expose them to different perspectives. Furthermore, both conservative
and liberal users spent most of their time on ABC news videos whose like/dislike
ratio was also highest. Moreover, the average watch time of sources representing an
opposing view does not differ more than 20%, and only differs by four seconds for
liberal users.

However, due to the small size of the study, especially in terms of people who
completed the post-survey and used the app for more than one day, I refrain myself
from concluding whether short-form news videos can open minds for both liberal
and conservative users without conducting a larger-scale follow-up experiment. That
being said, the data collected in this thesis suggest that Enlightened and short-form

news videos show promise in opening people’s minds.

5.3 Reflection on Ethical Implications

While I do not see immediate dangers or harmful implications of this work in its
current state, variations of this work might cause potential harm.

For example, the interface of Enlightened can be repurposed to increase the effec-
tiveness of propaganda by masking the news source, since the results of this thesis
indicated that the average watch time of sources representing an opposing view did
not differ by more than 20%.

From an interface perspective, I'm not sure if short-form news videos will con-
tribute to shortening people’s attention span and have an adverse effect on people’s
information retention and causing them to become more reliant on their biases and
instincts when assessing news videos rather than involve conscious thought processes.
However, if short-form news videos become the norm, there are also benefits. For
example, content creators and news outlets have to really think hard about creating
meaningful content - however, the danger there might be a sensationalization of the
content, similar to contemporary headlines of news articles on social media.

From an engineering standpoint, the current recommendation system was only

serving the latest news videos from the news outlets. However, if infused with machine
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learning techniques such as reinforcement learning, an objective function maximizing
user engagement and monetization could be used to add fuel to the fire of partisanship.
However, machine learning could also help restore the common ground by choosing
an objective function that maximizes exposure to views other than their own without

compromising user engagement significantly.

5.4 Future Work

A major limitation of the results of this thesis is the small sample size of final survey
participants as well as the small number of conservative users. Whether this was a
result of the limitations of features of the Enlightened app is unclear, but I tend to
believe so. To find clarity and to strengthen the results of this thesis, the wish list
of features given by final survey participants can be used in conjunction with user

experience studies to improve the app.

From an engineering standpoint, as mentioned in the previous section, machine
learning could be used to improve the recommendation system by choosing an objec-
tive function that maximizes exposure to views other than their own without compro-
mising user engagement significantly. Furthermore, a better advertisement detection
system could be implemented to remove commercials more effectively. Currently, the
news clips were summarized purely based on natural language processing. However,
sound computing and computer vision techniques could also be used to improve the

relevance of summarized content.

While Enlightened was built to address the fragmented media structure and po-
larization of the United States of America, the concept and interface of Enlightened
can be applied to other polarized regions of the world that have a significantly dif-
ferent cultural, political, societal and media landscape to study the effectiveness of
this medium in restoring common ground. And maybe, hopefully, we will be able to
create a world that is more empathetic, inclusive, tolerant and understanding of each

other.
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5.5 Design Recommendations

To critically discuss and recommend on how to improve Enlightened, I first reiterate
the statements of the final survey participants on how they would improve the app

before adding my comments on how to address these recommendations.

As stated in the experiments and results chapter, everyone had a recommendation
to improve the app. One person wanted a 'neutral’ button; some clips were just com-
mercials or don’t give enough context for them to decide to like/unlike it. Another
user wanted a news topic filter. Two people wanted the app to remove commer-
cials/ads. One person wanted a way to select the channel. Another wanted headlines
and a way to choose the video to watch. One person wanted a non-rotation based fea-
ture to watch news. Furthermore, two people (both unfamiliar with TikTok) declared
that they wouldn’t continue to use the app after the study because the Enlightened

interface wouldn’t allow them to select the news or display a headline.

Given these statements, I conclude that the majority of people desire more selec-
tion agency and I recommend that this should be addressed to improve Enlightened.
This can be addressed by adding topic filters or a list of topics on the 'main’ screen
where the user is currently prompted to rotate their phone. Upon selecting a topic,
a list of thumbnails accompanied by headlines (similar to news mobile apps) can be
presented to the user. After clicking on a thumbnail, the user could be brought into

"Tinder" mode.

Furthermore, I recommend that the commercials should be removed. The issue
with commercials can be resolved by developing better tools (with or without machine
learning) to automatically detect commercials or by including humans in the loop
that flags clips with advertisements. An advantage of the latter approach is that
the flagged clips can subsequently be used to train a classifier to more effectively
automate the process. An intermediate solution to this problem is to add a neutral
or ad flagging button in "Tinder" mode and let users know that the effectiveness of

the advertisement removal algorithm is not at 100% yet.

Although a non-rotation based feature of watching news was requested, I do not
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recommend to use Google’s autoflip to cut the news videos vertically, as mentioned
in the design chapter. From an aesthetic point of view, I also do not recommend to
present the masked news videos (that appear relatively thin since the lower third is
removed) in portrait mode.

I also do not recommend providing people with the option to select the news
channel as my hypothesis is that it might defeat the purpose of the app of exposing
users to views different other than their own (especially since the news source has been
masked). However, without evidence supporting this claim, it might be instructive
to test the hypothesis. In any case, the relationship of a user’s agency and level of
control over what they consume and their effect on whether they help opening users’

minds is an interesting relationship to explore.

5.6 Key Contributions

In this final section, I am highlighting my key contributions:

e [ motivated the exploration of the use of short-form videos as a medium to
address the fragmented and polarized U.S. media landscape and as a means to

restore the common ground amongst ideologically distant users.

e [ exhibited work related to opening people’s minds, motivated a mobile-first
design, and used the inspiration from contemporary mobile U.S. news apps as

well as a selection of mobile non-news apps to design Enlightened.

e [ implemented Enlightened and used it to conduct a two-week user study con-

sisting of two surveys and the daily usage of Enlightened.

e [ evaluated the results and showed that the data suggest that despite the small
size of the user study and the limited features of Enlightened, masked short-form
news videos show great promise in engaging users and opening their minds.
However, a large-scale follow-up study with an improved Enlightened needs to

be conducted to ascertain whether short-form news videos can open minds.
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