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Abstract	
Personalized	 recommender	 systems	 facilitate	 decision-making	 in	 various	 domains	 by	 presenting	
content	 closely	 aligned	 with	 users’	 preferences.	 However,	 personalization	 can	 lead	 to	 unintended	
consequences.	In	news,	selective	information	exposure	and	consumption	might	amplify	polarization,	as	
users	are	empowered	to	seek	out	information	that	is	in	line	with	their	own	attitudes	and	viewpoints.	
However,	personalization	in	terms	of	algorithmic	content	and	persuasive	technology	could	also	help	to	
narrow	the	gap	between	polarized	user	attitudes	and	news	consumption	patterns.	
This	paper	presents	a	pilot	study	on	climate	change	news.	We	examined	the	relation	between	users’	
level	of	environmental	concern,	their	preferences	for	news	articles,	and	news	article	content.	We	aimed	
to	capture	a	news	article’s	viewpoint	through	sentiment	analysis.	Users	(N	=	180)	were	asked	to	read	
and	evaluate	10	news	articles	from	the	Washington	Post.	We	found	a	positive	correlation	between	users’	
level	of	environmental	concern	and	whether	they	liked	the	article.	In	contrast,	no	significant	correlation	
was	found	between	sentiment	and	environmental	concern.	We	argue	why	a	different	type	of	news	article	
analysis	 than	 sentiment	 is	 needed.	 Finally,	 we	 present	 our	 research	 agenda	 on	 how	 persuasive	
technology	might	help	to	support	more	exploration	of	news	article	viewpoints	in	the	future.	
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1. Introduction	
It	is	believed	that	people	tend	to	seek	out	information	that	support	their	own	viewpoints.	Users	
of	online	news	media	are	more	likely	to	interact	with	opinion	reinforcing	information	[19].	For	a	
variety	of	topics,	this	may	stem	from	a	person’s	attitudinal	disposition	towards	a	certain	issue	[8],	
leading	them	to	seek	out	information	that	aligns	with	their	viewpoints.	

This	 issue	 has	 been	 amplified	 by	 the	 introduction	 of	 personalized	 news	 recommender	
systems.	These	involve	algorithms	and	interfaces	that	present	content	based	on	what	users	liked	
in	the	past	[25].	Consequently,	this	has	led	to	the	notion	of	people	being	in	a	‘filter	bubble’,	which	
has	gained	popularity	since	2011	[42].	Nonetheless,	recent	studies	have	sowed	doubt	about	the	
existence	of	such	an	effect.	While	users	might	seek	out	opinion-reinforcing	content	[55,15],	they	
are	typically	not	only	exposed	to	their	own	viewpoint	in	personalized	environments	[8,21].	

Digital	 news	media	 face	 a	 tradeoff	 between	 presenting	 content	 that	 either	 challenges	 or	
confirms	 a	 user’s	 viewpoints.	 The	 latter	 is	 the	 rationale	 used	 by	 most	 personalized	 news	
technologies	[25],	while	persuasive	technology	has	the	potential	to	help	with	the	former.	People’s	
attitudes	and	beliefs	are	important	determinants	of	what	news	is	consumed,	but	also	what	news	
they	are	presented	 [28,52].	Persuading	users	 to	also	consume	news	 that	 is	at	odds	with	 their	
viewpoints,	might	mitigate	 selective	 exposure.	 This	might	 help	 to	 reduce	 polarization	 among	
individuals,	for	selective	exposure	tends	to	reinforce	existing	attitudes	[57,9].	
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Traditional	news	recommender	systems	are	ill-equipped	to	mitigate	this	problem,	for	they	
only	focus	on	short-term	preferences	[25].	According	to	[38,6,31],	 this	negative	impact	can	be	
observed	in	relation	to	various	news	topics,	 including	elections,	refugee	concerns,	and	disease	
control.	 This	 includes	 social	media,	where	 it	may	 strengthen	 the	divide	between	attitudinally	
opposite	 online	 communities	 [13,30,12].	 Based	 on	 these,	 researchers	 should	 explore	 various	
personalized	design	options	and	optimize	algorithms	based	on	multiple	factors,	to	minimize	the	
negative	impact	[6,42,53].	

We	 argue	 that	 different	 approaches	 are	 needed.	 Both	 algorithmic	 and	 interface	 driven	
approaches	that	aim	to	persuade	people	to	engage	with	more	diverse	news.	While	in	this	paper	
we	 examine	 a	 short-term	 scenario,	we	 aim	 to	 eventually	 change	 attitudes	 over	 a	 longer	 time	
period.	According	 to	 recent	 studies	 [54,49,	 15,23],	 the	 design	 of	 news	 recommender	 systems	
plays	a	crucial	role	in	shaping	individuals’	news	consumption	and	exposure	behavior.	Adjusting	
algorithms	 to	 increase	 diversity	 is	 often	 hailed	 as	 a	 core	 solution	 for	 fair	 recommendations.	
Additionally,	manipulating	interface	design	could	also	lead	to	increased	diversity	[47,46,10].	For	
example,	Netflix’s	 interface	design	offers	different	manipulations	 that	grab	users’	 interest	and	
offer	diverse	content	[32,20].	

As	a	first	step,	we	examine	the	relation	between	user	attitudes,	news	article	content,	and	user	
news	consumption	and	preferences.	We	consider	the	complex	domain	of	climate	change,	where	
people	have	varying	opinions	about	measures	that	should	be	taken	and	the	impact	it	will	have.	
This	can	be	operationalized	through	their	environmental	attitudes	and	levels	of	environmental	
concern,	which	have	both	been	associated	with	specific	news	avoidance	[1,34].	

A	method	to	operationalize	opinions	voiced	in	a	news	article	is	sentiment	analysis.	It	has	been	
used	in	previous	studies	to	capture	how	an	author	thinks	about	a	topic	at	hand	or	how	an	opinion	
is	being	put	 forward	[44].	This	method	quantifies	 the	valence	of	 the	 text	 in	a	news	article,	by	
differentiating	between	negative	and	positive	text	We	expect	that	the	valence	is	related	to	the	
main	topic	at	hand	discussed.	For	the	domain	of	climate	change,	we	expect	that	authors	of	news	
articles	will	discuss	the	negative	impacts	of	climate	change	if	they	consider	this	to	be	a	serious	
threat,	which	is	expected	to	be	related	to	a	user’s	level	of	environmental	concern.	

This	 paper	 takes	 an	 algorithmic	 approach.	 We	 examine	 whether	 we	 can	 predict	 user	
preferences	based	on	a	user’s	 level	of	environmental	concern	and	news	article	characteristics.	
Regarding	the	latter,	we	operationalize	the	opinion	voiced	in	a	news	article	through	sentiment	
analysis,	 as	 well	 as	 consider	 basic	 characteristics,	 such	 as	 word	 length.	 We	 formulate	 the	
following	research	question:	

– RQ:	To	what	extent	can	preferences	for	climate	change	news	articles	be	predicted	from	a	
user’s	environmental	concern	and	a	news	article’s	sentiment?	

2. Method	
We	set	up	a	research	platform	for	presenting	climate	change	news	articles	 to	users.	US-based	
participants	(N	=	180)	were	invited	from	the	crowdsourcing	platform	Prolific	and	asked	about	
their	 level	 of	 environmental	 concern.	 Subsequently,	 each	 participant	was	 presented	 10	 news	
articles	 on	 climate	 change,	 for	which	 they	 indicated	whether	 they	 liked	 and	 trusted	 it.	 Upon	
completion,	 we	 comprehensively	 analyzed	 the	 correlations	 between	 relevant	 variables	 and	
constructed	regression	models	utilizing	the	observed	data.	

2.1. Dataset	

We	employed	a	single	news	source	for	our	study.	News	articles	were	obtained	from	the	TREC	
Washington	Post	Corpus	[39],	which	was	also	used	in	previous	news	recommender	research	[48].	
The	 collection	was	 published	 between	 January	 2012	 and	 December	 2020.	 Each	 news	 article	
consisted	of	a	title,	main	body	text	including	section	headers,	author,	a	short	author	biography,	
and	date	of	publication.	This	is	depicted	in	Figure	1.	Among	the	larger	corpus,	we	only	retrieved	
news	articles	from	the	Climate	&	Environment	category,	which	consisted	of	2,368	articles	in	total.	



After	data	 cleaning,	 deleting	missing	 values	 and	duplicate	data,	 a	 total	 of	 1,276	news	 articles	
remained.	
For	our	study,	we	sampled	100	news	articles	from	the	larger	set	of	1,276	articles	in	the	Climate	&	
Environment	category.	See	Table	1	for	an	overview	of	the	filtering	process.	A	sentiment	analysis	
was	 performed	 on	 each	 news	 article.	 It	 is	 important	 to	 point	 out	 that	 each	 news	 article	
represented	a	journalistic	discussion	of	climate	change,	for	which	it	could	be	assumed	that	they	
were	either	neutral	or	pro-climate.	

2.2. Participants	

We	invited	180	participants	(54%	male)	through	the	crowdsourcing	platform	Prolific.	Each	
participant	 received	 compensation	 of	 1.25	 GBP	 for	 their	 participation	 in	 the	 study,	 which	
required	approximately	15	minutes	per	user.	With	respect	to	demographics,	32%	of	participants	
fell	within	the	25	to	35	age	range.	

	
Figure1:	Each	news	article	has	variables/labels,	including	the	title,	main	image,	author,	data	of	
publication	and	text.	
	

Table 1 
The TREC Washington Post Corpus Dataset used in this study. 

Category Number of News Articles 

All Categories 728,626 

Climate & Environment 2368 

Climate & Environment (After Cleaning) 1276 

	

2.3. System	Design	and	Analysis	

Our	 experiment	 was	 hosted	 on	 a	 platform	 that	 consisted	 of	 both	 front-end	 and	 back-end	
systems.	The	front-end	interface	used	JavaScript,	HTML,	and	CSS	for	visual	layout.	Meanwhile,	the	
back-end	system	was	built	using	Django	and	Python,	incorporating	the	TREC	dataset,	SQLite,	and	
machine	 learning	scripts	 for	both	regression	models	and	sentiment	detection.	Specifically,	we	
implemented	the	regression	models	using	R,	while	Python	was	used	for	sentiment	detection.	
	



2.4. Procedure	

The	procedure	of	the	online	experiment	is	depicted	in	Figure	2.	After	briefing	participants	on	
the	purpose	of	the	study,	we	inquired	on	demographic	information,	such	as	age,	gender,	education	
level,	and	country	of	origin.	
Thereafter,	participants	completed	a	questionnaire	to	measure	their	level	of	Environmental	

Concern.	Subsequently,	we	randomly	sampled	ten	news	articles	 from	our	dataset,	which	were	
presented	 to	 the	users	 in	 a	 randomized	order,	 and	at	 the	 same	 time	avoiding	duplicate	news	
article.	Each	user	was	asked	to	read	the	presented	news	article,	after	which	they	were	asked	to	
respond	to	four	questionnaire	items	related	to	their	evaluation:	the	extent	to	which	they	read	the	
news	article,	trusted	it,	agreed	with	it,	and	whether	they	would	recommend	it	to	others	(all	on	5-
point	scales).	Three	attention	checks	were	implemented	underneath	three	news	articles	[43].	
	

	
Figure	2:	The	procedure	in	this	news	research	platform.	

2.5. Measures	

Sentiment	Analysis.	To	examine	whether	a	news	article’s	sentiment	was	related	to	a	user’s	
level	of	environmental	concern,	we	analyzed	the	sentiment	of	each	article’s	title	and	body	text.	To	
this	end,	we	utilized	SentiStrength,	taking	a	maximum	of	100	words	for	each	news	article.	The	
primary	reason	for	selecting	SentiStrength	among	other	tools	was	based	on	two	factors.	First,	it	
has	been	extensively	used	in	scientific	research	through	peer	review	[45].	Second,	we	compared	
SentiStrength	with	other	widely	used	sentiment	detection	tools,	 including	Vader	and	TextBlob	
(see	 Figure	 3).	 Our	 analysis	 revealed	 that,	when	 the	 text	 limitation	 is	 100	words,	 Vader	 and	
SentiStrength	 reported	 the	 strongest	 correlation	between	a	news	article’s	 title	 and	body	 text,	
ahead	of	TextBlob,	with	0.685	and	0.623	respectively.	In	addition,	following	the	comparison	of	21	
sentiment	 detection	 tools,	 Sentistrength	 had	 the	 highest	 degree	 of	 accuracy	 in	 English	 [4].	
Furthermore,	another	study	revealed	 that	TextBlob	was	 limited	 in	 its	ability	 to	detect	neutral	
sentiment,	seeing	only	positive	and	negative	sentiments,	while	SentiStrength,	Vader	and	other	
tools	were	capable	of	detecting	three	types	of	sentiment	[35].	See	Figure	3	for	an	overview	of	the	
correlational	analysis	between	the	different	sentiment	tools.	Moreover,	the	sentiment	scores	of	
news	titles	and	texts	by	SentiStrength	can	be	seen	in	Figure	4.	
	
Environmental	Concern.	To	assess	a	user’s	viewpoint	on	climate	change,	we	considered	their	

level	of	environmental	concern.	We	adopted	items	from	[1],	which	are	reported	in	Table	2.	The	
scale	was	composed	of	three	primary	subdimensions:	(a)	balance	of	nature	(Q1-4),	(b)	limits	to	
growth	 (Q5-8),	 and	 (c)	man	over	nature	 (Q9-12).	All	 items	were	submitted	 to	a	 confirmatory	
factor	analysis	through	a	Structural	Equation	Modelling	method.	Both	the	sub-dimensions	and	
the	main	aspect	could	be	inferred	reliably,	as	the	model	itself	(CFI	>	0.95).	



	
Figure	3:	The	Pearson’s	Correlation	Coefficient	between	three	sentiment	detection	tools	for	title	
and	text	in	this	research.	

	
Figure	4:	The	sentiment	score	of	news	title	and	text	from	SentiStrength.	
	
User	Evaluation	 and	Preferences.	We	 further	 examined	 how	users	 evaluated	 each	 news	

article.	We	focused	on	four	different	aspects:	(a)	reading	behavior,	(b)	trust,	(c)	agreement,	and	
(d)	recommending	the	news	article	to	others.	For	each	aspect,	we	formulated	a	proposition:	(a)	I	
have	read	the	entire	news	article,	 (b)	 I	 trust	 the	article’s	content,	(c)	 I	agree	with	the	article’s	
content	and	(d)	I	would	recommend	the	chosen	article	to	others.	Each	proposition	was	measured	
on	a	5-point	Likert	scale.	
A	descriptive	overview	of	user	responses	is	depicted	in	Figure	5.	The	majority	of	participants	

agreed	with	 the	 propositions	 related	 to	 reading,	 trusting,	 agreeing,	 and	 recommending	 news	
articles	to	others,	where	reading	had	the	highest	level	of	agreement.	
Table	2:	Results	from	the	confirmatory	factor	analysis,	performed	in	MPlus.	It	describes	a	two-

step	model,	with	items	loading	onto	sub-aspects	(e.g.,	‘Balance	of	Nature’),	which	in	turn	load	onto	
the	environmental	concern	aspect.	Loadings	of	 the	aspects	are	 for	environmental	concern.	All	
items	were	based	on	[1],	measured	on	5-point	Likert	scales.	Items	in	grey	and	without	loading	
and	R2	were	omitted	from	the	analysis.	Loadings	were	relative	to	the	first	item	per	aspect.	All	
aspects,	 across	both	 levels,	 adhered	 to	 the	 assumptions	 regarding	 construct	 validity	 (average	
variance	explained	>	0.5	[27]).	



	
Figure	5:	Mean	responses	to	our	evaluation	questionnaire.	Error	bars	depict	1	S.E.	All	responses	
were	measured	on	a	5-point	Likert	scales.	
 
Table 2 
Results from the confirmatory factor analysis, performed in MPlus. 

Aspect Item Loading R2 

Balance of 
Nature 

Loading: 1.000 
R2: 0.597 

(1). The balance of nature is very delicate 
and easily upset. 
(2). When humans interfere with nature, it 
often produces disastrous consequences. 
(3). Humans must live in harmony with 
nature in order to survive. 
(4). Mankind is severely abusing the 
environment. 

1.000 

1.103 

0.988 

0.569 

0.692 

0.555 

Limits to 
Growth 

Loading: 0.945 
R2: 0.622 

(5). We are approaching the limit of the 
number of people the earth can support. 
(6). The earth is like a spaceship with only 
limited room and resources. 
(7). There are limits to growth beyond 
which our industrialized society cannot 
expand. 
(8). To maintain a healthy economy we will 
have to develop a “steady state” economy 
where industrial growth is controlled. 

1.000 

1.241 

1.138 

0.488 

0.751 

0.632 

Man Over 
Nature 

Loading: -1.013 
R2: 0.360 

(9). Mankind was created to rule over the 
rest of nature. 
(10). Humans have the right to modify the 
natural environment to suit their needs. 
(11). Plants and animals exist primarily to be 
used by humans. 
(12). Humans do not need to adapt to the 
natural environment because they can 
remake it to suit their needs. 

1.000 

0.816 

0.969 

0.645 

Comparative Fit Index (CFI): 0.980   

	
	



3. Results	
To	address	our	research	question,	we	examined	the	relationships	between	critical	variables	

involving	sentiment	in	the	news	articles,	user	preferences,	total	words	in	articles,	and	users’	level	
of	 environmental	 concern.	 Afterwards,	we	 performed	 two	 regression	 analyses	 involving	 four	
different	models,	predicting	to	what	extent	users	liked	and	read	our	news	articles.	

3.1. Correlational	Analysis	

First,	we	performed	a	correlation	analysis	between	the	different	measures	in	our	study.	The	
results	are	visualized	in	Figure	6,	only	depicting	correlational	strengths	for	significant	relations.	
Our	 study	 revealed	 three	 primary	 findings	 regarding	 user	 preferences,	 their	 level	 of	
environmental	concern,	and	news	sentiment.	
	
User	Preferences.	Figure	6	indicates	that	the	user	evaluation	items	were	strongly	correlated	

with	each	other.	As	this	raised	doubts	about	the	validity	of	the	observed	variables	and	investigate	
the	potential	presence	of	an	 latent	variable	as	 the	causal	 factor,	we	performed	an	exploratory	
factor	 analysis.	 This	 initial	 finding	 revealed	 that	 user	 preferences	 for	 trust,	 agreement,	 and	
recommendation	 could	 be	 considered	 to	 be	 a	 latent	 evaluative	 aspect,	which	was	 labelled	 as	
“Like”.	This	factor	was	used	for	further	analysis	(cf.	Figure	6.	The	results	of	the	factor	analysis	are	
described	in	Table	3.	
	

Table 3 
Results of the exploratory factor analysis for user evaluation items. All items were measured on 5-
point Likert scales. 

Aspect Item Loading 

User 
Preferences 
(i.e., ‘Like’) 

(1). I read the news article. 
(2). I trust the article’s content. 
(3). I agree with the article’s content. 
(4). I would recommend the chosen article to others. 

0.834 
0.932 
0.886 

	
Relation	between	User	Evaluation	and	Environmental	Concern.	The	correlational	analysis	

showed	a	significant	correlation	between	our	‘Like’	latent	factor	and	environmental	concern:	r	=	
0.42,	p	<	0.001.	This	indicated	that	for	our	collection	of	climate	change	articles,	people	who	had	a	
higher	level	of	environmental	concern	were	also	more	likely	to	‘like’	the	news	article.	Given	the	
underlying	items	used,	this	suggested	that	users	who	indicated	to	trust	and	agree	with	a	climate	
change	news	article	were	more	likely	to	be	concerned,	and	vice	versa.	
	
News	 Article	 Sentiment.	 A	 striking	 finding	 was	 that	 a	 news	 article’s	 sentiment	 was	 not	

correlated	to	other	characteristics.	Not	with	environmental	concern	(p	>	0.05),	nor	with	‘Like’	(p	
>	0.05).	Moreover,	the	correlation	between	title	and	body	text	was	only	found	to	be	weak	(r	=	0.3,	
p	<	0.001).	This	was	in	spite	of	observing	variation	in	the	sentiment	across	different	news	articles.	
These	findings	suggested	that,	despite	all	news	articles	discussing	climate	change	in	a	serious	and	
cautious	manner,	 the	 sentiment	 in	 a	 news	 article	 could	 not	 be	 related	 to	 a	 user’s	 attitudinal	
disposition.	On	the	one	hand,	this	indicated	that	sentiment	analysis	was	not	appropriate	to	detect	
opinions	 for	 the	 climate	 change	 domain.	 On	 the	 other	 hand,	 it	 was	 possible	 that	 sentiment	
analysis	was	not	suitable	for	journalistic	articles.	
	



	
Figure	6:	The	Pearson’s	Correlation	Coefficient	between	all	variables	in	this	research.	

3.2. Regression	

To	further	examine	the	relation	between	user	evaluation,	concern,	and	text	characteristics,	we	
finally	performed	linear	regression	analyses.	The	results	are	reported	in	Table	4.	We	performed	
the	 multivariate	 regression	 analysis	 to	 predict	 user	 preferences	 using	 their	 level	 of	
environmental	 concern	 and	 the	 other	 measures.	 Two	 models	 were	 developed:	 a	 full	 and	 a	
reduced	one.	
	

Table 4 
Linear regression models that predicted user preferences (i.e., latent factor ‘Like’) and reading a 
news article 

 
 Like      Read 

Full        Reduced    Full    Reduced  
β (S.E.)             β (S.E.)         β (S.E.)        β (S.E.) 

Environmental Concern 0.415*** 
(0.021) 

0.415***    0.077***     0.078*** 
(0.021) (0.023) (0.023) 

Title sentiment -0.014 0.029 
 (0.023) (0.025) 

Text sentiment -0.014 -0.002 
 (0.023)  (0.025) 

Total words -0.054* -0.051*        -0.073*** -0.077*** 
 (0.022) (0.021)         (0.024) (0.023) 

Constant 0.000 0.000           -0.000 -0.000 



 (0.021) (0.021)            (0.023)    (0.023) 

Adjusted R2 0.174 0.174            0.011 0.011 
Note:	*p	<	0.05;	**p	<	0.01	***p	<	0.001	
	
Liking	 Prediction.	 Initially,	 we	 constructed	 a	model	 to	 predict	 the	 extent	 to	which	 users	

evaluate	a	news	article	positively.	Table	4	reveals	that	a	user’s	level	of	environmental	concern	
positively	predicted	whether	a	positive	user	evaluation	(i.e.,	 ‘Like’),	while	 the	 total	number	of	
words	did	so	negatively.	This	applied	to	both	the	full	model	and	the	reduced	model.	
In	contrast,	both	title	and	body	text	sentiment	did	not	significantly	affect	liking.	This	suggested	

that	the	text’s	sentiment	did	not	affect	user	evaluations,	having	no	predictive	value.	
	
Reading	Prediction.	Subsequently,	we	developed	an	additional	model	to	predict	the	extent	to	

which	users	 read	 a	 news	 article.	 Although	we	 instructed	 each	user	 to	 read	 each	news	 article	
carefully,	the	task	involved	might	have	led	to	users	skipping	content.	
Similar	 to	 the	 model	 for	 ‘Like’,	 we	 found	 that	 environmental	 concern	 and	 total	 words	

significantly	predicted	whether	a	user	read	a	news	article,	with	a	positive	and	a	negative	effect,	
respectively.	This	suggested	that	people	with	a	higher	level	of	environmental	concern	seemed	to	
be	 more	 interested	 in	 engaging	 with	 news	 articles	 on	 climate	 change,	 while	 they	 were	
discouraged	from	reading	longer	news	articles.	
	
Model	Comparison.	Finally,	we	compared	the	two	adjusted	models	in	Table	4.	In	summary,	

the	Like	had	a	higher	R2,	yielding	0.174,	compared	to	the	0.011	of	the	Read	model.	This	suggested	
that	the	findings	from	the	‘Like’	were	more	relevant	than	those	obtained	from	the	‘Read’	model.	

4. Discussion	
This	study	has	utilized	a	news	research	platform	to	explore	the	relationships	between	a	user’s	

environmental	 concern,	 their	 preferences,	 and	 news	 article	 sentiment	 for	 news	 on	 climate	
change.	We	have	done	so	by	inquiring	on	user	evaluations	based	on	reading	specific	news	articles	
in	 an	 experimental	 setting.	 Our	 findings	 have	 revealed	 that	 users’	 environmental	 concern	
correlates	positively	with	evaluations	of	climate	change	news	articles,	in	which	climate	change	is	
discussed	as	a	real	and	serious	phenomenon	or	threat.	The	evaluation	has	been	operationalized	
as	liking	a	news	article,	based	on	questionnaire	items	related	to	trusting	a	news	article,	agreeing	
with	it,	and	recommending	it	to	others.	
A	similar	finding	is	shown	in	our	regression	analyses.	Users’	level	of	environmental	concern	

positively	predicted	the	extent	to	which	users	would	like	and	read	news	articles.	This	finding	is	
not	only	in	line	with	previous	work	in	environmental	psychology	[1],	but	also	in	studies	on	media	
use	and	attitudes	[7,16].	People	tend	to	seek	out	news	that	aligns	with	their	views,	 turning	to	
outlets	that	tend	to	report	such	views.	That	people’s	short-term	evaluations	are	affected	by	one’s	
level	of	 environmental	 concern,	 such	as	agreeing	with	news,	 is	 also	 found	 in	 similar	 research	
designs	[40,26].	
In	 addition,	we	 have	 observed	 that	 the	 total	 number	 of	words	 in	 each	 article	 significantly	

influenced	the	users’	preference	for	liking	and	reading	the	news.	This	reduced	the	extent	to	which	
users	 engaged	 with	 or	 liked	 the	 news	 article.	 This	 could	 indicate	 that	 users	 have	 been	 less	
motivated	 to	 read	 longer	 news	 articles,	 which	 might	 have	 affected	 their	 judgment.	 This	 is	
potential	confounding	factor	to	our	results.	
Our	 study’s	 evaluative	 findings	 are	 consistent	 with	 previous	 research	 on	 political	 news.	

According	 to	 [3],	 sharing	news	articles	 is	strongly	 influenced	by	personal	preferences	such	as	
liking	and	agreeing	with	the	content,	one	of	the	underlying	mechanisms	for	selective	exposure.	
Additionally,	sharing	behavior	also	depends	on	the	degree	of	trust	in	a	news	source.	These	factors	
have	 not	 been	 observed	 separately	 in	 this	 study,	 but	 did	 underlie	 our	 latent	 liking	 aspect.	
Furthermore,	 our	 study	 aligns	 with	 prior	 research	 on	 attitudes	 towards	 the	 environment.	



Specifically,	there	is	a	positive	correlation	between	user	support,	akin	to	‘agreeing	with	news’,	
and	environmental	attitude	[40,26].	

4.1. Sentiment	

Arguably	 surprisingly,	 we	 have	 not	 discovered	 a	 significant	 correlation	 between	 a	 news	
article’s	 sentiment	and	other	variables.	While	we	have	expected	 that	 the	sentiment	 in	a	news	
article	would	be	useful	 insights	 into	 its	relationship	with	other	variables	(in	this	case:	climate	
change),	it	does	not	seem	to	apply	in	this	study.	Since	all	news	articles	concern	climate	change,	it	
would	seem	reasonable	that	a	correlation	between	sentiment	and	environmental	concern	could	
be	established.	
We	propose	 a	number	of	 arguments	why	 this	 is	 not	 the	 case.	 First,	 climate	 change	 can	be	

discussed	ambiguously	in	terms	of	negativity	or	positivity.	One	could	write	very	negatively	about	
the	 consequences	 of	 climate	 change	while	 being	 pro-environment,	 and	 vice	 versa.	Moreover,	
having	 a	positive	 attitude	 towards	 climate	 change	does	not	 equal	 being	pro-environment,	 for	
climate	change	is	a	negative	phenomenon.	Second,	another	possibility	is	that	because	our	news	
articles	are	written	in	a	rather	neutral	manner,	sentiment	analysis	is	not	an	appropriate	method	
[5].	There	have	been	calls	to	separate	negativity	and	positivity	in	terms	of	tone	of	voice	and	the	
topic	at	hand	in	sentiment	analysis,	which	might	apply	to	climate	change	as	well.	
Future	 research	could	also	consider	other	 factors	 that	 influence	 the	variation	 in	 sentiment	

distributions.	 According	 to	 [29],	 various	 factors	 such	 as	 the	 topic,	 time	 of	 day,	 and	 user	
characteristics	can	affect	how	produced	news	is	expressed	in	terms	of	sentiment.	For	instance,	
users	tend	to	express	more	positive	sentiment	on	weekends.	Moreover,	different	demographics	
might	lead	to	different	sentiments[11].	
Furthermore,	the	extent	to	which	sentiment	varies	per	news	source	may	differ	strongly	across	

news	 sources.	 The	main	 opinion	 voiced	 by	 such	 an	 outlet	may	 then	 be	 rather	 homogeneous,	
leading	to	 too	 little	variation	when	sampling	a	news	article	dataset	 from	a	single	source.	Two	
recent	studies	have	shown	that	there	are	differences	in	polarization	across	news	sources;	one	
study	examined	climate	change	coverage	and	found	that	The	Wall	Street	Journal	is	less	likely	to	
discuss	the	impacts	and	potential	threats	of	climate	change,	and	more	likely	to	present	negative	
efficacy	information	than	other	news	sources	such	as	the	Washington	Post	[17].	Another	study	
found	 that	 Fox	 News	 portrayed	 immigration	 policy	 and	 undocumented	 immigrants	 more	
negatively	than	other	news	sources	such	as	The	New	York	Times,	The	Washington	Post,	CNN,	and	
MSNBC	[24].	Therefore,	our	study’s	correlation	between	sentiment	and	other	variables	may	vary	
depending	on	the	news	source	used,	as	well	as	the	topic	domain	at	hand.	
Based	 on	 our	 discussion,	we	 argue	 to	 explore	 demographic	 factors	 as	well	 as	 other	 news	

domains.	It	seems	reasonable	that	a	more	straightforward	topic	in	terms	being	‘pro’	or	‘against’	
[5],	such	as	in	the	form	of	a	proposition,	might	be	more	effective.	Moreover,	opinion	articles	could	
also	be	used	to	examine	this	topic	further.	

4.2. Limitation	

The	main	limitation	of	our	study	is	the	absence	of	a	functional	recommender	system	within	
our	 news	 research	 platform.	 This	 could	 have	 offered	 participants	 personalized	 news	
recommendations.	 Instead,	 we	 provided	 a	 randomly	 selected	 list	 of	 news	 articles	 and	 built	
regression	models	using	the	observed	data	from	participants.	
Moreover,	we	could	not	control	how	well	people	have	read	the	different	news	articles,	except	

for	the	self-report	question.	Hence,	in	a	follow-up	study,	we	intend	to	construct	a	recommender	
system	that	takes	into	account	the	data	we	obtained	in	this	research.	
It	has	also	been	a	limiting	factor	that	we	have	not	been	able	to	measure	trust	and	agreeing	

separately.	Nonetheless,	 the	 strong	 correlation	between	 these	 factors	 is	 in	 line	with	previous	
research.	For	example,the	decision	to	share	social	media	news	is	heavily	influenced	by	liking	and	
agreeing	(known	as	selective	exposure).	Notably,	they	also	depend	on	whether	people	trust	the	
news	source	[3].	



	

4.3. Research	Agenda	

This	paper	outlines	a	pilot	study.	With	this	research	line	we	aim	to	support	a	more	diverse	
news	 consumption	 in	 the	 context	 of	 personalized	 news	media.	Whereas	we	 seek	 to	 take	 the	
algorithm	 of	 the	 news	 recommender	 ‘off	 the	 shelf’,	 our	 main	 focus	 will	 be	 on	 the	 interface	
perspective	as	a	means	of	altering	people’s	attitudes.	We	seek	to	use	persuasive	technology	to	
explain	to	users	whether	news	articles	are	aligned	with	their	level	of	attitude	or	not,	and	whether	
they	could	diversify	their	reading	taste.	
One	approach	would	be	to	use	informational	nudges.	In	the	context	of	environmental	behavior	

and	 decision-making,	 informational	 nudges	 have	 been	 identified	 as	 an	 effective	 approach	 for	
reducing	environmental	damage	at	 the	 individual	 level	 [37],	 In	addition,	 social	nudges	can	be	
used	to	alter	negative	behaviors	by	leveraging	the	tendency	of	large	groups	to	conform	[22,36].	
In	 our	 forthcoming	 study,	 we	 intend	 to	 employ	 different	 types	 of	 nudges	 to	 alter	 people’s	
attitudes.	
Since	sentiment	analysis	might	not	be	effective	in	some	journalistic	outlets,	our	subsequent	

research	 could	 incorporate	 an	 examination	 of	 the	 author’s	 stance	 to	 ensure	 a	 more	
comprehensive	 understanding.	 This	 way,	 we	 aim	 to	 increase	 the	 diversity	 of	 news	 articles	
recommended	 based	 on	 how	 the	 author’s	 and	 the	 user’s	 stance	 are	 aligned,	with	 the	 goal	 of	
expanding	their	exposure	to	different	perspectives	[14,2].	
Changing	 user	 choices	 with	 nudges	 and	 persuasion	 is	 one	 of	 the	 possible	 aspects	 in	

recommender	system	research	that	has	been	explored.	Nudges	are	said	to	be	one	of	the	means	to	
facilitate	attitudinal	and	behavioral	change	[50,	33].	Various	types	of	nudges	have	been	shown	to	
have	an	impact	on	people’s	behaviors	in	a	wide	range	of	areas,	including	politics,	commerce,	and	
health	[51,	37,56,41].	
In	future	studies,	the	factor	related	to	user	preferences	observed	in	this	research	could	be	used	

to	assess	user	experience.	Additionally,	the	user	preference	patterns	identified	in	this	study,	such	
as	sentiment	and	news	appeal,	may	be	employed	to	investigate	potential	intriguing	differences	in	
subsequent	research	involving	diverse	news	sources.	With	respect	to	the	regression	models,	it	
would	be	valuable	to	not	only	incorporate	novel	predictors	but	also	to	compare	the	predictors	
employed	in	this	study	during	future	investigations,	to	verify	their	contribution	to	users’	news	
consumption	 patterns.	 This	 evidence	 may	 be	 instrumental	 in	 persuading	 or	 altering	 users’	
attitude	in	future	research.	
Subsequent	studies	should	take	into	account	a	range	of	factors	to	comprehensively	investigate	

the	relationships	between	users’	stances	and	the	impact	of	polarized	news	sources	on	people’s	
preferences.	 Firstly,	 it	 is	 recommended	 to	 incorporate	 a	 wider	 selection	 of	 polarized	 news	
sources	 to	 expand	 upon	 the	 existing	 findings.	 Secondly,	 our	 proposed	 approach	 is	 to	 utilize	
persuasive	technologies,	specifically	news	recommender	systems	and	nudges,	to	provide	diverse	
news	content	and	implement	manipulations	through	nudges	for	readers	with	differing	stances.	
This	methodology	has	the	potential	to	enhance	the	diversity	of	perspectives	available	to	readers,	
while	also	enabling	the	evaluation	of	the	extent	to	which	they	may	influence	users’	preferences	
or	 stances.	 By	 considering	 these	 factors,	 future	 research	 can	 provide	 a	 more	 nuanced	
understanding	 of	 individuals’	 underlying	 preferences	 for	 news	 sources	 based	 on	 differing	
stances.	 These	 varying	 perspectives	 can	 be	 presented	 through	 both	 content	 (algorithmic	
persuasion)	and	explanations	(persuasive	communication).	
We	also	propose	to	examine	attitudinal	changes	over	time.	Such	work	would	fall	in	line	with	

Garreton	et	al.	[18],	who	have	examined	attitudinal	changes	over	a	few	weeks	time,	due	to	news	
articles	either	being	presented	with	illustrations	or	visualizations.	
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