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‘I. Team and project ‘.

One-year project (April 2023-April 2024) developed by a team of researchers at Pattern
Recognition and Human Language Technology Research Center (PRHLT) from UPV and
Athens Technology Center - 150k €

POLITECNICA
DE VALENCIA

Al

lvan Grubisi¢ Andrea Simeri Paolo Rosso

valgrai.eu

ATHENS TECHNOLOGY CENTER




I. Next Generation Internet
One initiative supported by NGI search

- NGI Search is a cascade funding project designed to help
beneficiaries, such as start-ups, scale-ups, SMEs, and
mid-sized companies to adopt and develop digital
innovation in the domain of searching and discovering
data and generally resources on the internet (ngi.eu)

- TrustSearch was founded in the NGI Search second call.
It was one of the 10 proposals selected among 8
projects

NGI

NGIl.eu = Next Generation Internet

OPEN CALL

RIE"S"UILET'S

2 8l

Number of
proposals
submitted

} 62

The number
evaluated

® 36

The number of
above-threshold
proposals

10

The number of
proposals invited for
SubCrant Agreement
preparation




2. The problem

TRUST IN ALL INFORMATION SOURCES AT RECORD LOWS

Percent trust in each source for general news and information

Global 22

Change
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Edelman Trust
Barometer 2021
(survey of 33,000
people 18+ across
28 countries)



The problem

NEWS ORGANIZATIONS SEEN AS BIASED

Percent who agree

Journalists and reporters
are purposely trying to
mislead people by saying
things they know are false or
gross exaggerations

Most news organizations
are more concerned with
supporting an ideology or
political position than with
informing the public

The media is not doing well at being
objective and non-partisan

Global 27

99..

Global 27

5 9 6 1 :::in
Brazil
% % =

Strongest agreement that
| media is not doing well in:

Japan
S. Korea
Colombia

Global 24 =
Argentina

Mexico

4'} Edelman | 25

SPAIN 73%



5. Trelated work

Communication sciences

.‘ A"SideSM f W © N Donate NN S

Don't be fooled by

T L O NEWS MEDIABIAS PERSPECTIVES TOPICS TALKS SCHOOLS ABOUT Searcn Q

TOP STORIES: COVID-19  Omicron Variant Vaccine Mandates = Capitol Riot  Economy @ Fact Checks

CDC Clarifies the 'Record Number' of Children Hospitalized
with COVID-19 Amid Rise in Cases

A record number of 672 children in the US were hospitalized with COVID-19 this week, according
to CDC data.

The previous record of daily hospital admissions for the 0-17 age group...

From the Center From the Right From the Left

A record number of children CDC Announces Rise In Kids  The CDC Is Warning That Child
are hospitalized with COVID-19 Hospitalized With COVID — But Hospitalization Rates Are
Data Includes Kids... Breaking Pandemic Records

The Daily Wire R BuzzFeed News

Insider

An Editorial Review Team— which includes people from across the political spectrum — reviews the works of a source and
comes to a general consensus on its bias. Based on US politics, the web offers a balanced feed of news across the political
spectrum that is manually elaborated by professional journalists in selected topics. https://www.allsides.com/



5. Related work

Computational linquistics

Original English Arabic

NYTIMES.COM

The New York Times

Factuality of Reporting Leading Political Ideology (3-Point Scale)

RIGHT .
10 15 20 25 30 35 40 45 50
LOW HIGH LEFT CENTER RIGHT
101974 85.8% 35% 52.1% 12.9%

Bali, R. et al. (2020) We Can Detect Your Bias: Predicting the Political Ideology of News Atrticles In Proceedings of the 2020
Conference on Empirical Methods in Natural Language Processing EMNLP °20, pages 4982-4991




5. TrustSearch

How we approach the problem

Bias Detection Paradigm Critical Thinking Paradigm

- Uniformity vs plurality

- Manipulation vs truth - Information hygiene practices
- Biased media vs Unbiased media - - Focus on interaction among

- Focus on source and content source-content-person

TrustSearch: a pilot Al tool Stance and idelogical Orientation for Promoting Critical Thinking



TrustSearch

Our idea was to combine and
information about the

of the source, with the
goal of showing plurality and combat
the polarized vision of the media
landscape.

We decide to work with 3 controversial

topics: )

and , and to create a

pilot dataset of from
and from that cover all the

political spectrum




5. TrustSearch

ldeological orientation of the Media

15 newspaper from Spain and from UK that cover all the political spectrum: first
we select the media and we classified it using three methods

2. SELF-DEFINITION

Final

classification
of the media

Name Media Bias Chart/mediabiasfactcheck Name mediabiasfactcheck
EL PAIS Left Center The Guardian (LC) Left-center

EL MUNDOQO Rigth Center Daily Mirror (LC) Left-center

ABC Right Center Independent (LC) Left-center

LA RAZON Right Manchester Evening News (LC) | Left-center
Expansidn No data about ideological bias Express Right

El Confidencial Right The Sun (R) Right

El Periddico Balanced Bias BBC (Least biased) Left-center

La Vanguardia Balanced Bias PinkNews (L) Left

Huffington Post Left The Telegraph (R) Center

Eldiario.es Left Metro (LC) Left-center

Voz pépuli Right Daily Mail (R) Right

Libertad digital Right Evening Standard (RC) Right-Center
Infolibre Left Belfast Telegraph No data about ideological bias

3. EXPERT
GROUP/SURVEY

El independiente

No data about ideological bias

The New Statesman (L)

No data about ideological bias

El salto

No data about ideclogical bias

The Herald (Scottland)

Left

https://political-watch-oa.d1lIifzwprjpx3u.amplifyapp.com/

https://mediabiasfactcheck.com/



5. TrustSearch

Collecting the data: pilot study with real users

Using a keyword- (_ Please think of a question about climate change that you would

ask a search engine like Google...

based approach, we
found that many
instances were not
properly related to the

topic. { What causes .
\ climate change? |

the effects of
climate change
possible?

Therefore, we decided
to address the
creation of the pilot
dataset with a second
strategy based on
user queries. For this
second approach, we
developed a pilot
study with six users.

Is the reversal of

How can you
contribute to the ._
user level to combat )]
climate change? '




5. TrustSearch S.

Collecting the data: pilot study with real users

Do you have some previous ideas, some
( opinions....

How can you
contribute to the
user level to combat}
climate change? "

Is the reversal of \
the effects of

climate change
possible?

| What causes
'\ climate change?

Excess
emissions

| think it is
important
that there are more
citizen training.

the reversal
time is ending




3. TrustSearch g‘

Stance detection workflow

STANCE
DETECTION
SEARCH
QUERY ENGINE DATASET SUMMARIES Definition-based approach

Is climate GPT-3.5- Turbo

change a
real
problem?

GPT-3.5- Turbo \
o 1K news in English t User-driven approach

GPT-3.5- Turbo

&
Human
evaluation BART
of the
quality of
the

summary



5. TrustSearch

Definition-based approach for Stance detection

The Definition-based stance detection approach is designed to provide an assessment of an article’s attitude towards a
selected topic relative to the general population’s view. There are three possible responses to the article’s stance:

®The article is in favor w.r.t. the topic”, if the article emphasizes the arguments in favor of the topic;
"The article is against w.r.t. the topic”, if the article emphasizes the arguments against the topic;

®The article is neutral w.r.t. the topic”, if the article does not emphasize ether of these arguments.

This approach relies on predefined topic definitions and predefined arguments in favor and against the topic. It is based
on prompt engineering and utilizes large language models (LLMs) as zero-shot classifiers.

GPT-3.5- Turbo assigned a score between -1 (against) and 1 (in favour) to each news

News media articles

UK cities must adapt to a changing climate -

Selected article

The UK is facing the impacts of climate change, including heatwaves, flooding, and extreme weather events. While reducing carbon emissions is crucial, investing in resilient infrastructure is also
necessary to adapt to the changing climate. Flooding and heavy rainfall, storms, heatwaves, and sea level rise are the main climate-related dangers in the UK. Cities are particularly at risk due to the
lack of green spaces and the "urban heat island" effect caused by concrete and buildings. One in six properties in England is at risk of flooding, and weather events cost millions of pounds each year in
damage and repairs. Pre-emptive adaptation measures are more cost-effective than retrofitting. Designing features such as sustainable urban drainage systems, shaded buildings, and green spaces
can help mitigate the risks. The UK can learn from other countries' adaptation strategies. such as China's "sponge city" neighborhoods and London's Counters Creek Sewer Alleviation scheme.

Qutput: Stance 1




TrustSearch ,5.

The user-driven stance detection approach, rooted in entailment task, by focusing on contextual nuances in
user-generated content.

he user-driven approach centers around an actual user query and their previous personal perspective (i.e., the
stance) on the matter.

The process begins with a user query and with a newspaper article relevant to the query. The user expresses their
personal stance, indicating their initial perspective on the query. Subsequently, a Large Language Model (GPT-
3.5-Turbo), is employed to generate a sentence that combines the query and the user’s stance leveraging on
prompt engineering.

To explore the opposing viewpoint, we utilize the LLM to generate another sentence that represents the negation
of the user text hereinafter referred to as the opposite user text. This sentence encapsulates the opposite
stance, providing a balanced perspective for further analysis. Finally, we employ a Transformer model designed
for entailment tasks: BART. This model takes as input the user text, the opposite user text, and the text of the
retrieved newspaper article, in order to assign scores indicating the likelihood of entailment for both
perspectives.

Excess emissions cause climate change.

Excess emissions cause climate change.

The excess of emissions does not have any correlation with climate change.



5. TrustSearch

Pilot tool

(7)  selecta language The prototype can be accessed
through this link:

https://trust-search.k8s.atc.qr/

CZ) Select a topic

CLIMATE CHANGE | COVID VACCINATION = IMMIGRATION

G) Select a query

How can we contribute to combat climate change as citizens?

° Select a stance

No apinion
You can contribute to the user level to combat climate change by supporting the implementation of citizen training programs.
At user level we can do almost nothing because major changes are required at the level of the economic system.

Climate change is not a problem, we don't need to fight it.


https://trust-search.k8s.atc.gr/

5. TrustSearch

Pilot tool

< BACK LIST | PLOT

Topic: Climate change ® S 9) (@08 e oo al)

Query: How can we contribute to O o ) °
combat climate change as citizens? o
Stance: No opinion
How do we characterize the source?
. ©

How do we calculate the stance?

Circle color represents media’s political

ideclogy o

® Farleft

@ L=ft

@ Left center O
@ Center

[ ] Right center

® Rignt .

@ Farright O ®

Circle size represents media's traffic

® Minimum O

@ Maximum .



5. TrustS

Pilot tool

< BACK

Topic: Climate change

Query: How can we contribute to
combat climate change as citizens?

Stance: You can contribute to the
user level to combat climate change
by supporting the implementation of
citizen training programs.

How do e characterize the source?
How do we calculate the stance?

Circle color represents media’s political
ideology

@ Far left

@ Lot

© Left center

@ Center

@ Right center

® Right

@ Farright

arch

‘Vulnerable to climate change

in every way’: Mumbai eyes

status as south Asia’s first

carbon neutral city

by The Telegraph
Mumbai, a city vulnerable to climate change
due to its low-lying geography, is aiming to
become the first carbon neutral city in South
Asia by 2050. The city's survival is at stake,
with 40% of it at risk of being underwater in
the next 100 years if...

Read more

Stance score: 0.6792082786560059

UK must ‘adapt or die’ as
climate change experts warn
floods could kill hundreds
by The Mirror
The Environment Agency has issued a
warning that Britain could face catastrophic
floods similar to those in Germany,
potentially resulting in hundreds of deaths.

The agency's report emphasizes the need for
the country to adapt to the inevitable effec...

Read more

Stance score: 0.6039271354675293

Miami’s fight against rising
seas
by BBC

Miami, Florida is facing a significant
challenge due to rising sea levels. The region
is experiencing regular flooding, with water
in the streets becoming @ common
occurrence. The impact of rising seas is
particularly severe in this area, which is co...

Read more

Climate change: Which vegan

milk is best?

by BBC
The article discusses the increasing
popularity of vegan foods, particularly plant-
based milks, and their environmental impact.
A study from the University of Oxford found
that producing a glass of dairy milk results in
almost three times the greenho...

Stance score: 0.6722351312637329

City of Glasgow College: Let's

come together for a higher

purpose

by The Herald
The City of Glasgow College is gearing up for
the 26th United Nations Climate Change
Conference of the Parties (COP26) and is
committed to living up 1o its visionary motto
‘lead from the future’. With over 100 world
leaders expected to attend, includ...

Read more

Stance score: 0.598459005355835

Hold the beef: McDonald’s
avoids the bold step it must
take to cut emissions |
Environment

by The Guardian

McDonald’s has announced sustainability
initiatives, but experts argue that the
company is avoiding the necessary step to
significantly reduce emissions: cutting beef
production. The company's massive beef
consumption leads to high greenhouse gas
emi...

How Seychelles ocean plants
could help tackle climate
change
by BBC
The Seychelles is leading the way in the fight
against climate (hangé by mapping its
seagrasses, which are a significant carbon
store. Seagrasses, along with other coastal

wetlands, act as a barrier against rising ocean
levels and extreme weather cau...

Stance score: 0.6448837518692017

GP tells patients their inhalers

could causing global

warming

by Daily Mail
Dr. Brett Montgomery, a senior lecturer in
general practice at the University of Western
Australia, advises his patients with asthma to
use dry powder inhalers instead of metered-
dose inhalers, which emit chemicals that
damage the ozone and contribut...

Read more

Stance score: 0.5915987491607666

Rising sea levels mean these
cities and even entire
countries could disappear
beneath the waves within
decades
by The Sun
The article discusses the threat of rising sea
levels due to global warming, which could
lead to the disappearance of cities and even
entire countries by the end of the century.

The polar ice caps melting at an alarming
rate has raised concerns about...

LIST PLOT

Swamp power: how the
world's wetlands can help
stop climate change |
Greenhouse gas emissions
by The Guardian
The article discusses the potential of swamp
farming, or paludiculture, in mitigating
climate change and reducing carbon
emissions. It highlights the benefits of

cultivating wetlands, such as providing low-
carbon energy, wildlife habitat, and water d...

Read more

Stance score: 0.6148849725723267

The rivers that "breathe’

greenhouse gases

by BBC
Rivers are a significant source of greenhouse
gases, with a study finding that rivers in
Hong Kong's New Territories are releasing
large quantities of carbon dioxide, methane,
and nitrous oxide. The study revealed that
the more polluted the river, th...

Read more

Stance score: 0.5891315937042236

World leaders duped by
manipulated global warming
data
by Daily Mail
The Mail on Sunday has revealed evidence
that the world's leading source of climate
data, the National Oceanic and Atmospheric
Administration (NOAA), rushed to publish a

paper that exaggerated global warming. The
article reported on claims made by Dr...

Read more




5. TrustSearch

Pilot tool

by BBC

T The rivers that 'breathe’ greenhouse gases

l]}
7]

Rivers are a significant source of greenhouse gases, with a study finding that rivers in Hong Kong's New Territories are releasing
large quantities of carbon dioxide, methane, and nitrous oxide. The study revealed that the more polluted the river, the greater its
emissions. Discharge from livestock farms, misconnections in old buildings, and unsewered premises were identified as the main
reasons for pollution. The study also highlighted the impact of land use and land cover on greenhouse gas production in polluted
river sites, It was found that when river water quality deteriorated, the emissions of CO2, methane, and N20 increased
significantly. The article emphasizes that urbanization and human activities are contributing to higher greenhouse gas emissions
from rivers, with more than half of the world's population living close to surface freshwater bodies. However, there is hope for
reducing river emissions through river restoration and pollution reduction measures. The article suggests that improving water
quality can make a significant difference, and various national and international programs have been implemented to restore and
rehabilitate rivers. The study's authors plan to share their findings with relevant governments and NGOs to inform them about the
benefits of improving water quality in rivers. The article concludes by highlighting the importance of reducing nutrient pollution
to improve water quality and mitigate climate change. Overall, the study underscores the need to address water pollution to
minimize the impact of rivers an global warming.

fs)

Stance score: 0.4

. Ideology: Center

The rivers that 'breathe’ greenhouse
gases
by BBC

Media creation year: 1927
P Home News Sport Business Innovation Culture Travel Earth Video Live
. '. Media ideclogy: Center

Media traffic: 18.7M

The rivers that 'breathe’ greenhouse
gases

24 March 2021

. Stance score: 0.4

o <& Share
By Matthew Keegan, Features correspondent

T Herramienta Recortes



4. User study

Evaluation of the tool

RQ. Does the use of TrustSearch introduce significant differences compared to Google in terms of promoting critical
thinking

41 university students (20-26 age) participate in the study as part of a practical class in research methods. Answers were
anonymous.

Phase 2 Phase 3 Phase 4

Last evaluation CTD

Google TrustSearch
evaluation evaluation

PHASE 1- Critical Thinking Disposition (CTD) (Initial evaluation) the process of reflexively analysing

1.1 Subjects answer Critical Thinking Disposition Scale (Bravo et al. 2021) (Measure 1) evaluating and reasoning about the
1.2 Read a definition of Critical Thinking and measure how different sources promote critical thinking (Q1) information we receive before forming
PHASE 2- Google experience and evaluation an opinion or making a decision”.

2.1 They were asked to search in Google this query: “How can we contribute to combat climate change as citizens?” (5
mins for the examination of the news provided by Google)

2.2 Evaluation of how Google promote skills linked to critical thinking with Q2

2.3 General evaluation of the Google tool promoting critical thinking Q3 Questionnaire Q2

PHASE 3- TrustSearch experience and evaluation . .
* It enables the exploration of various stances

3.1 Use of TrustSearch app (5 mins for the examination of the app) regarding the same issue (Q2-1)
3.2 Evaluation how TrustSearch promote skills linked to critical thinking with Q2 * Show the differences between the media (Q2-2)
3.3 General evaluation of the TrustSearch tool promoting critical thinking Q3 + Note how media of different political orientations
3.4 Open question about the app coincide in their opinion (Q2-3)
. L : . : * Awareness of diversity of opinions (Q2-4)
PHASE 4- Critical Thinking Disposition (CTD) (Last evaluation) o el GEllEn Gr T e E e e e aulE] e

have looked at (Q2-5)



4. User study

95% CI

Evaluation of the tool

It enables the exploration of variuos stances regarding the same issue

Mean values were compared for the two search engines with a
Paired Sample T-Test.

_.|8,?J

95% Cl

Google

TrustSearch

In terms of allowing various stances on the same issue to be

explored, mean was higher for TrusSearch (M=8.73,

SD=1.09) than for Google (M=5.56, SD=2.4'l. The difference
in means (-1.82) was statistically significant, t(40) = -3.950,

p<.001.

10

Consult sources of information that it would no have initially looked at

{

Google TrustSearch

In terms of consulting sources of information that it would no have initially
looked at, mean was higher for TrusSearch (M=7.88, SD=1.72) than for Google
(M=6.46, SD=2.39). The difference in means (1.41) was statistically
significant, t(40) = 2.978, p=.002



4. User study ‘.
Evaluation of the tool

In which measure the tool promotes critical thinking?

10

In a general
evaluation of the
capability to
1 promote critical
7 1‘ thinking, mean
was higher for
8 T TrusSearch
(M=7.15, SD=1.89)
- than for Google
" (M=5.32, SD=".83).
The difference in
3 means (1.41) was
statistically
significant, t(40)
= 3.950, p<.001

95% CI
o 3

Google TrustSearch

Mean values were compared for the two search engines with a Paired Sample T-Test
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https://gitlab.com/upv_prhlt/trust_search

