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It ain’t easy: using normatively motivated news diversification 
to facilitate policy support, tolerance, and political 
participation
Nicolas Mattisa, Philipp K. Masura, Judith Moellerb and Wouter van Atteveldta

aDepartment of Communication Science, Vrije Universiteit Amsterdam, Amsterdam, The Netherlands; 
bUniversity of Hamburg in Cooperation with the Leibniz Institute for Media Research — Hans-Bredow- 
Institut (HBI), Hamburg, Germany

ABSTRACT  
Proponents of ‘democratic news recommender design’ argue 
that algorithmic news diversification may facilitate democratic 
participation. However, while various news diversification metrics 
have been proposed in recent years, few of them have been put 
to the test with real users. To assess the promises and pitfalls of 
algorithmic news diversification, we conduct a 2 (low vs. high 
levels of activating language) by 3 (low vs medium vs high levels 
of alternative voices) between subjects experiment with N = 715 
respondents to test how normatively driven news diversification 
affects readers’ (a) policy support, (b) outcome tolerance, (c) 
outgroup tolerance, and (d) political participation. Results show 
that in a one-off experiment, exposure diversity has at best very 
small effects on the dependent variables when demographic and 
attitudinal characteristics are controlled for. We also find that 
extreme forms of news diversification may impede user satisfaction.
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1. Introduction

In light of worries about filter bubbles and echo-chambers, academics and practitioners 
alike have begun paying increasing attention to the notion of exposure diversity. Due to 
its tradition in democratic theory and free speech, exposure diversity can be seen as ‘a 
concept that serves a democratic mission of realising freedom of expression and contri-
buting to a functioning democratic debate’ (Helberger & Wojcieszak, 2018) and has been 
posited as a core design principle of ‘democratic news recommenders’ (Helberger, 2019). 
The core idea behind democratic news recommenders is optimising towards exposure 
diversity to facilitate normatively desirable outcomes such as greater levels of tolerance 
and political participation. To explore whether this argument holds true, we carried 
out a preregistered1 2 by 3 between-subjects experiment in the Netherlands to test 
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how news that score either high or low on two recently proposed diversification metrics 
affect readers’ policy support, tolerance and political participation.

While rooted in democratic theory and media research (Loecherbach et al., 2020), the 
notion of exposure diversity has increasingly attracted attention in more technical areas 
such as natural language processing (NLP) (Reuver, Fokkens et al., 2021), information 
retrieval (Draws et al., 2022) and recommender system research (Treuillier et al., 2022; 
Vrijenhoek et al., 2022). Indeed, recent reviews name diversity as a core ‘beyond-accu-
racy’ metric for (news) recommender design and evaluation (Karimi et al., 2018). As 
such, it comes as no surprise that diversity metrics are increasingly being developed 
and implemented in practical settings.

However, implementing news diversity metrics is challenging, as it requires translat-
ing various complex conceptualisations of diversity (see Loecherbach et al., 2020 into 
concrete technical metrics that practitioners can operationalise (Reuver, Fokkens et al., 
2021; Reuver, Mattis et al., 2021). Moreover, we still know rather little about the extent 
to which the diversity dimensions that are measured affect citizens – especially when 
moving beyond a diversity of viewpoints.

As of now, most news diversification metrics seem to be (implicitly) informed by 
ideals of deliberative democracy, with diversity being predominantly conceptualised in 
terms of viewpoints. According to Sax (2022), this underrepresentation of other, poten-
tially more critical models of democracy may rob us of opportunities to explore interest-
ing alternatives for how news can be presented and how they may spark reactions among 
readers.

To address this gap in the literature, as well as concerns about potentially ‘monolithic’ 
news coverage and the negligence of less powerful groups (Blumler & Cushion, 2014), 
this paper thus approaches news diversity from the lens of critical models of democracy. 
Specifically, we operationalise two of Vrijenhoek et al. (2021)’s news diversification 
metrics, namely activation and alternative voices, that reflect variations in journalistic 
writing style and the extent to which minorities are being represented. By translating 
the mathematical ideas behind the two metrics into a stringent experimental design, 
we provide a careful operationalisation of both metrics in the context of a new transgen-
der law that is currently being discussed in Dutch parliament.

By testing the effects of an internally valid operationalisation of the two metrics in a 
controlled experimental setting, we are able to explore causal effects on policy support, 
tolerance, participation and user satisfaction and engagement in isolation. Thereby, we 
hope to provide a starting point for realistically assessing the extent to which news diver-
sification can facilitate particular outcomes.

2. Theoretical framework

Following Helberger and Wojcieszak (2018), we understand exposure diversity as a ‘con-
cept with a mission and considerable societal values’ (p. 536). Its importance is rooted in 
democratic theory, which highlights the value of pluralism and argues that for the system 
to function, diverse voices must be expressed, disseminated and received by others (Hel-
berger & Wojcieszak, 2018).

Not in small part due to the attention that Eli Pariser (2011)’s filter bubble hypothesis 
has attracted (whether justified or not), exposure diversity also attracts increasing 
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attention in more technical fields, such as computer science, NLP and literature on 
recommender systems (e.g., Draws et al., 2020; Michiels et al., 2022; Reuver, Fokkens 
et al., 2021). As these disciplines grapple with how diversity can be safeguarded in 
their models, several (news) diversification metrics have recently been proposed and 
applied (Draws et al., 2022; Lunardi et al., 2020; Vrijenhoek et al., 2021).

Among the more social-scientifically grounded metrics of them are the ones by Vri-
jenhoek et al. (2021). That is, because their five metrics, namely calibration, fragmenta-
tion, activation, representation, and alternative voices, can be mapped onto four different 
models of democracy as discussed by Helberger (2019). These are liberal models, which 
champion a ‘marketplace of ideas’ (Napoli, 1999), participatory models that focus on 
shared civic culture and committed citizenship, deliberative models that highlight 
rational exchange of ideas and consensus-finding and critical notions which argue that 
conflict is necessary and can be productive (Helberger, 2019; Sax, 2022).

Originally, Vrijenhoek et al. (2021)’s metrics were designed to assess the diversity of 
existing recommendations. Examples of such approaches include the work of Vrijenhoek 
et al. (2022), who analyse MIND and Polimeno et al. (2023), who apply NLP techniques 
to assess fragmentation in the HeadLine Grouping Dataset. In this paper, we argue that in 
addition to analysing existing recommendations, these metrics can also be employed for 
deliberate news diversification that may nudge readers to engage with more diverse news 
by making them more prominent and accessible (Mattis et al., 2024). For similar study 
designs, albeit with different underlying metrics and concepts, see Heitz et al. (2022) 
and Heitz et al. (2023).

2.1. Operationalising news diversification from a critical angle

In their work, Vrijenhoek et al. (2021) distinguish metrics for calibration (reflecting ‘to 
what extent the issued recommendations reflect the user’s preferences’; p. 4), fragmenta-
tion (capturing ‘the amount of overlap between news story chains shown to different 
users’; p. 5), representation (expressing ‘whether the issued recommendations provide 
a balance of different opinions and perspectives’; p. 6), as well as activation and alterna-
tive voices.

Among them, we chose to isolate the activation and alternative voices metrics, because 
they can be operationalised without prior data on user interactions and because they 
relate particularly to more critical normative angles, which so far have only received lim-
ited attention in work on news diversity (Sax, 2022).

The activation metric ‘expresses whether the issued recommendations are aimed at 
inspiring the users to take action [with the underlying assumption that] an emotional 
article may activate [readers] to undertake action’ (Vrijenhoek et al., 2021, p. 177). In 
contrast, the alternative voices metric ‘measures the relative presence of people from a 
minority or marginalised group’ (Vrijenhoek et al., 2021, p. 179). As such, this metric 
is particularly concerned with who is represented in the news.

Within the context of our study, focusing on these two metrics has two important 
advantages: First, variations in the two metrics exemplify different styles of news report-
ing that can be mapped onto and evaluated by different models of democracy. For 
example, low levels of activation and no explicit focus on marginalised voices reflects 
the normative ideals of deliberative models of democracy, while high levels of both 
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align closely with the type of content that critical models of democracy prioritise (Vrijen-
hoek et al., 2021). As such, examining the effects of these metrics can help tease out the 
different effects that particular types of democratic news recommenders may have.

Second, compared to the more common approach of diversifying topics (e.g., 
Loecherbach et al., 2021) or viewpoints (e.g., Draws et al., 2022; Heitz et al., 2022), our 
focus on more stylistic elements of how news is being reported extends the breadth of 
research into news diversification metrics and their effects. While prior research has 
already explored some of Vrijenhoek et al. (2021)’s metrics for the evaluation of news 
recommendations (e.g., see Polimeno et al., 2023; Vrijenhoek et al., 2022), this study 
is, to the best of our knowledge, the first that explores the effects of news diversification 
according to these metrics on readers.

2.2. Effects of exposure diversity

Our research builds on two strands of literature: (1) normative assumptions of demo-
cratic theory and supporting evidence (e.g., Heitz et al., 2023, 2022; Lu & Gall Myrick, 
2016; Mutz, 2002) and (2) insights from news framing studies (e.g., Aarøe, 2011; 
Boyer et al., 2022; Gross, 2008).

Regarding the former, previous studies found that, at least under some conditions, 
higher exposure diversity can increase tolerance (Heitz et al., 2022; Mutz, 2002), and pol-
itical participation (Lu & Gall Myrick, 2016). Mutz (2002) suggests perspective taking as a 
potential moderator such that people high in perspective-taking are more open towards 
embracing opposing viewpoints. While perspective taking can be conceptualised as a 
character trait, we argue that the style of news may also affect if and to what extent people 
are willing and able to view issues from others’ perspectives. This applies especially to the 
alternative voices metric, as giving minorities the room to discuss their lived experiences 
may make it easier for readers to put themselves in their shoes.

Another relevant line of research is work on cross-cutting exposure, which denotes 
readers’ exposure to opposing viewpoints. Prior cross-cutting exposure studies examined 
outcome variables such as out-party hostility (Amsalem et al., 2021) and political partici-
pation (Chen & Lin, 2021; Lu & Gall Myrick, 2016). Studies that operationalise cross cut-
ting exposure as conversations with people who hold different political opinions tend to 
show depolarising effects and increased tolerance (Amsalem et al., 2021) as well as more 
flexible attitudes (Himmelroos & Christensen, 2020). However, studies that operationa-
lise cross-cutting exposure in terms of news exposure yield less clear-cut results. A recent 
meta-analysis by Matthes et al. (2019) found no significant effects of cross-cutting 
exposure on political participation, while a follow-up study by Chen and Lin (2021) 
suggests a demobilising effect, albeit only in the case of low issue importance. They 
explain their findings with increased political ambivalence.

Taken together, prior work suggests that the exposure to diverse viewpoints can facili-
tate individuals understanding of others’ arguments or prompt them to reconsider their 
own ones. However, the distinction between effects of discussion networks and news 
exposure also suggests relatively weak effects of mere exposure to particular news articles, 
where instances of selective-exposure and motivated reasoning are also common.

Given the operationalisation of our two diversification metrics under study, insights 
from framing research can also be informative. That is, because the combination of 

4 N. MATTIS ET AL.



activating language and alternative voices aligns closely with the notion of episodic or 
human interest news frames. According to Iyengar (1990), episodic frames illustrate 
broader issues through a focus on particular cases or by zooming in on a concrete 
event, while human interest frames bring a human face or an emotional angle to the pres-
entation of an event, issue, or problem’ (Semetko & Valkenburg, 2000, p. 95) and often 
feature individualised and more emotional stories (Boyer et al., 2022).

According to Gross (2008, p. 169), ‘framing effects on policy opinion operate through 
both affective and cognitive channels’. Affective channels seem to be particularly impor-
tant in the case of episodic frames. For example, work by Gross (2008) and Aarøe (2011) 
suggests that reading an episodically framed news article elicits stronger affective reac-
tions, such as empathy, anger and pity, than thematically framed ones. According to 
Van Doorn (2014), empathy and threat perceptions also constitute important predictors 
of tolerance towards specific outgroups. Moreover, if strong affective reactions are pre-
sent, they also make such frames more persuasive (Aarøe, 2011), suggesting that such 
articles could increase policy support. On a related note, Boyer et al. (2022) suggest 
that human-interest frames can mitigate motivated reasoning under some conditions, 
as individualisation impedes ‘both the motivation for in-group bias and the ability to 
counter-argue identity-threatening messages’ (p. 4).

Taken together, extant work thus suggests that emotional personalised stories can eli-
cit strong emotional reactions which in turn may increase policy support, tolerance and 
political participation.

2.3. Hypotheses and research questions

In light of the previously discussed literature, we pose two hypotheses predicting positive 
effects of news diversification on policy support, outcome tolerance, outgroup tolerance, 
and political participation, as well as two research questions on potential mediators and 
effects on user satisfaction and engagement respectively: 

H1: Higher levels of exposure to news that features alternative voices leads to higher levels of 
(a) policy support, (b) issue-specific tolerance, (c) outgroup tolerance and (d) political partici-
pation.
H2: Higher levels of exposure to news that features activating language leads to higher levels of 
(a) policy support, (b) issue-specific tolerance, (c) outgroup tolerance and (d) political partici-
pation.
RQ1: Can we find empirical evidence suggesting that the effects of news diversification are 
mediated by (a) empathy and (b) threat perceptions?
RQ2: How do different diversification metrics relate to users’ (a) engagement with the recom-
mender (overall reading time and number of articles selected) and (b) satisfaction?

In addition, we also wondered whether mere exposure diversity is sufficient, or 
whether respondents need to engage with diverse news more actively – for example by 
clicking on and reading the whole article (Mattis et al., 2024). While the limitations of 
clicks as a measure for true engagement are well established (see Groot Kormelink & 
Costera Meijer, 2018), in the absence of eye-tracking or qualitative methods it remains 
one of the more meaningful measures of deeper engagement.

Accounting for differences in the extent to which readers did engage with the diverse 
articles respectively is not only interesting from a methodological point of view, but also 
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from a selective exposure angle. Indeed, a long line of research has established that people 
tend to prefer content that aligns with their preferences and opinions (Stroud, 2017) and 
a recent analysis of MIND by Treuillier et al. (2022), as well as a field experiment on Face-
book and Instagram (Guess et al., 2023) suggest that users’ news selections tend to be less 
diverse than their initial, algorithmically curated supply. Thus, to disentangle the effects 
from news that people are exposed to from the effects of the news that they click on, we 
ask: 

RQ3: Do the effects of news diversification according to (a) alternative voices and (b) acti-
vation vary depending on whether we measure users’ exposure or consumption diversity?

2.4. Case description

Our study focused on an ongoing political issue in the Netherlands, namely the discus-
sion around a new transgender law that has been stuck in parliament for several years 
now. The objective of the law, which was first proposed in 2019, is to clear hurdles 
towards changing one’s gender through several updated regulations, such as a lower 
minimum age and the scrapping of a so-called expert statement from a psychologist, 
in order to speed up a currently rather long and complex procedure. The bill has stirred 
quite some media attention throughout the last year, including critical commentaries in 
prominent news media outlets and a highly controversial poster campaign launched by a 
group of opponents in summer 2022 (Dollé, 2023; NA, 2023). Taken together, we argue 
that the salience of and controversy around this particular topic make for an interesting 
research context. Moreover, due to its focus on improving the lives of a marginalised 
group, the topic also lends itself well towards the objective to foreground the lived experi-
ences of minorities in the news.

3. Methodology

We carried out a preregistered 2 (low vs. high levels of activating language) by 3 (low vs. 
medium vs. high levels of alternative voices) between-subjects experiment with N = 715 
respondents from the Netherlands. The experiment involved three different steps. First, 
we measured relevant control variables in Qualtrics. Next we told respondents that they 
would be asked to vote in a referendum on the topic, but that beforehand, they first needed 
to interact with an external news feed for at least two minutes. For this step, we forwarded 
participants to an external experimental news website2 where we exposed them to differ-
ently diversified news feeds. After spending at least two minutes browsing the news website 
and reading at least one article, participants could return to the Qualtrics survey where we 
asked them to vote in a fictitious referendum on a new transgender law that was being 
debated in the Dutch parliament when we conducted the experiment and measured rel-
evant dependent variables. For screenshots of the news website see Figure 1.

3.1. Independent variables

Our main manipulation concerned the extent to which news feeds included articles that 
featured activating language and alternative voices. To maximise internal validity, we 
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manipulated existing articles on the topic to create four different versions that matched 
our experimental manipulation. All articles were edited by a Dutch student assistant with 
a background in Journalism and pretested to ensure that the manipulations were appar-
ent from the title and teaser alone.3

After the pretest, we identified eight articles which we assembled into six news feeds 
that varied in the extent to which they included (a) articles that featured transgender 
people as active agents (87% vs. 38% vs 0%) and (b) articles that featured activating 
language (75% vs. 25%). Upon opening the experimental news app, participants 
were automatically assigned to one of the six experimental conditions and presented 
with a randomised order of articles form the according article pool. An overview of 
all article pools, as well as the individual articles are available in the stimulus material 
on OSF.4

The exact percentages that we used for the different diversification conditions were the 
result of an attempt to create notably different levels of exposure diversity with a limited 
number of pretested stimuli.

3.2. Dependent variables

We measured four main dependent variables, namely respondents’ policy support, out-
come tolerance, outgroup tolerance, and political participation, as well as respondents’ 
satisfaction, perceived diversity and symbolic and realistic threat perceptions.

Policy support was measured by asking people to vote either in favour (1) or against 
(0) the new transgender law (M = 0.68; SD = .47). For outcome tolerance, participants 
indicated to what extent they agreed that the opposite outcome of what they had 
voted for would make them angry on a scale from 1 (completely disagree) to 7 (comple-
tely agree); (M = 4.12; SD = 1.59).

To measure outgroup tolerance (M = 4.58; SD = 1.25; a = .83), we adapted four 
items taken from Stroud and Muddiman (2013) that tapped into respondents’ propensity 
to engage with proponents of the opposite election outcome (e.g. being interested in 

Figure 1. Screenshot of the experimental news website’s home screen (left) and article view (right).
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hearing what they have to say or being willing to become friends) on a scale from 1 (com-
pletely disagree) to 7 (completely agree).

Political participation was measured by asking respondents how willing they 
were to engage in various political behaviours on a scale from 1 (very unwilling) 
to 7 (very willing) (M = 3.32; SD = 1.22; a = .90). We used 9 items such as partici-
pating in a demonstration regarding the new transgender law or posting about it 
on social media.

For user satisfaction, we measured future use intentions (‘I would like to use this web-
site again’) (M = 3.83; SD = 1.52), perceived quality (‘The articles I could choose from 
were of good quality’) (M = 4.66; SD = 1.31) and overall satisfaction (‘I liked the selection 
of articles I could choose from’) (M = 4.26; SD = 1.37) with one item each. Users indi-
cated their (dis-)agreement on a 7-point Likert scale.

Perceived diversity was measured by asking respondents to what extent they agreed 
that the news feed featured a diverse range of articles, opinions, and journalistic styles 
respectively on a 7-point Likert scale (M = 4.46; SD = 1.22; a = .83).

Following Li (2023), we measured symbolic and realistic threat perceptions separately. 
For each index, we asked respondents to indicate their agreement with a set of statements 
on a scale from 1 (completely disagree) to 7 (completely agree). Symbolic threat percep-
tions (M = 2.44, SD = 1.65, a = .97) were measured with three items that tapped into 
perceived threats to Dutch culture, while realistic threat perceptions (M = 2.11, SD  
= 1.28, a = .95) were measured with six items related to concerns over the political 
and economic influence of transgender people.

3.3. Control variables

For demographic control variables, we measured age, gender, and education. Given the 
political nature of the topic and outcome variables, we also included common control 
variables from political communication science, namely political interest, internal politi-
cal efficacy and political ideology.

For political interest (M = 4.79; SD = 1.58), we asked to what extent respondents 
agreed with the statement ‘I am interested in news over national, international, and Euro-
pean politics’ on a 7-point Likert-scale. For political ideology (M = 5.09; SD = 2.15), we 
asked respondents to locate themselves on a 10-point left to right spectrum where 10 
stands for right and 0 for left.

Political efficacy (M = 3.93; SD = 1.18, a = .80) was measured with a 5-item index 
taken from Niemi et al. (1991), including items such as ‘I consider myself well-qualified 
to participate in politics’ or ‘I feel that I have a pretty good understanding of the impor-
tant political issues facing our country’.

Given the polarising nature of the issue and the potential importance of previous 
opinions, we also measured issue importance and transphobia. To measure issue impor-
tance (M = 4.58; SD = 1.67), we asked how important participants considered the issue 
of transgender rights to be on a 7-point Likert scale.

Transphobia was measured with a slightly adapted scale from Li (2023). It 
included eight items, such as ‘A man who dresses as a woman is disgusting’ or ‘If 
I was to find out that my best friend wants to change their gender I would flip 
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out’. Respondents expressed their agreement on a 7-point Likert scale (M = 1.93; 
SD = 1.15; (a = .89).

4. Results

Since we had manipulated overall levels of exposure diversity within a news feed, we first 
explored whether this affected how many diverse articles readers clicked on. Results of 
linear regression analyses with the experimental factors as independent and the number 
of read articles featuring alternative voices (R2 = .48, F(10, 704) = 65.06, p < .001) and 
activation (R2 = .23, F(10, 704) = 21.46, p < .001) as dependent variables suggest that 
greater exposure diversity did indeed lead to greater consumption diversity. Specifically, 
we found that exposure to a newsfeed featuring 75% instead of 25% of activating news 
significantly positively predicted increased selection of such articles (b = 1.26, 
t(704) = 14.08, p < .001). Similarly, we also found that compared to the low alternative 
voices condition where no news featuring transgender people as active agents were pre-
sent, both the medium (b = .77, t(704) = 8.36, p < .001) and the high (b = 2.17, 
t(704) = 24.33, p < .001) alternative voice condition increased the number of news fea-
turing alternative voices that people read.

4.1. Hypothesis tests

To test the effects of our experimental manipulations, readers’ consumption diversity and 
relevant control variables, we used hierarchical regression analyses. For each dependent 
variable, we tested three baseline models with (a) dummy variables for respondents’ 
exposure diversity, (b) variables for respondents’ consumption diversity, and (c) a com-
bination of the two. We then compared these models against a full model that included 
respondents’ age, gender, education, issue importance, transphobia, political ideology, 
and internal political efficacy as control variables.

This enabled us to explore how much variation in the outcome variable was explained by 
exposure and consumption diversity as compared to person-specific characteristics. In the 
following, we report the results of the full regression models per dependent variable. For the 
binary dependent variable policy support we report odds ratios (see Figure 2A). For all other 
dependent variables we report unstandardised regression coefficients (see Figure 2B). All 
regression models are available in our supplementary materials (Tables 1 through 4).

4.1.1. Effects on policy support
H1a and H2a posited that that higher levels of exposure to news that features alternative voices 
and activation lead to higher levels of policy support. We find support for H2a, but not H1a. 
Specifically, exposure to a news feed featuring 75% instead of 25% of activating articles signifi-
cantly increases the likelihood of voting in favour of the new transgender law (OR = 1.68, 95% 
CI [1.05, 2.71], p = .032). In contrast, neither medium (OR = 0.85, 95% CI [0.50, 1.45], 
p = .555), nor high (OR = 0.76, 95% CI [0.37, 1.54], p = .441) levels of alternative voices signifi-
cantly affect policy support when compared to the low alternative voices condition.

That said, a comparison with the baseline models shows that once control variables are 
taken into account, the models’ explained variance increases from R2 = .01 to R2 = .38. 
Accordingly, we do find significant negative effects of gender (OR = 0.52, 95% CI [0.33, 
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0.80], p = .003), efficacy (OR = 0.71, 95% CI [0.58, 0.86], p = .001), transphobia (OR =  
0.56, 95% CI [0.46, 0.69], p < .001) and political ideology (OR = 0.90, 95% CI [0.81, 
1.00], p = .045), as well as a significant positive effect of issue importance (OR = 2.09, 
95% CI [1.80, 2.47], p , .001).

4.1.2. Effects on outcome tolerance
H1b and H2b posited that that higher levels of exposure to news that features alternative 
voices and activation leads to higher levels of outcome tolerance. However, similar to our 
results for policy support, we again see that person-specific characteristics matter a lot 
more, the model with control variables explained notably more variance (R2 = .09) 
than the base model (R2 = .01).

Among our control variables, we find significant positive effects of respondents’ trans-
phobia (b = .29, t(702) = 4.74, p < .001) and issue importance (b = .24, t(702) = 5.78, p 
< .001), as well as significant negative effects of education (b = −.10, t(702) = − 2.01, p  
= .045) and political ideology (b = −.12, t(702) = − 4.17, p < .001). In contrast, neither 
the alternative voices nor the activation manipulations had a significant effect on out-
come tolerance, with the same being true for respondents’ consumption diversity (see 
Figure 2B). Thus, we find no support for H1b and H2b.

4.1.3. Effects on outgroup tolerance
H1c and H2c posited that that higher levels of exposure to news that features alternative 
voices and activation leads to higher levels of outgroup tolerance. However, we again find 

Figure 2. Coefficient plots for linear regression analyses. Results are grouped by type of independent 
variable: (1) exposure diversity/experimental conditions, (2) consumption diversity/readers clicks on 
diverse articles, (3) demographics, and (4) control variables.
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no support for either hypothesis. In fact, regarding H2c, we even find the opposite, 
namely a significant negative effect of the high vs low activation condition on respon-
dents self-reported tolerance towards people who support the opposite referendum out-
come (b = −.21, t(702) = − 2.06, p = .040).

Among our control variables we find significant positive effects of age (b = .02, 
t(702) = 4.39, p < .001), issue importance (b = .12, t(702) = 3.71, p < .001) and internal 
political efficacy (b = .14, t(702) = 3.68, p < .001) and a significant negative effect of 
transphobia (b = −.15, t(702) = − 3.17, p = .002). Moreover, we once again see that the 
full model (R2 = .14) with control variables explains a lot more variance than the base 
model (R2 = .02).

4.1.4. Effects on political participation
H1d and H2d posited that that higher levels of exposure to news that features alternative 
voices and activation leads to higher levels of political participation. However, apart from 
a marginally significant positive effect of medium levels of alternative voices (b = .20, 
t(702) = 1.76, p = .078), we again find no support for either hypothesis.

Similar to the analyses discussed above, we again find that the model with control 
variables (R2 = .22) explains notably more variance than the one without (R2 = .01). 
Among our control variables, age (b = −.01, t(702) = − 2.32, p = .021), education 
(b = − .11, t(702) = − 3.29, p = .001), and political ideology (b = − .08, t(702) =
− 3.90, p , .001) emerge as negative predictors, while higher levels of issue importance 
(b = .33, t(702) = 10.91, p , .001), transphobia (b = .20, t(702) = 4.48, p , .001) and 
internal political efficacy (b = .14, t(702) = 3.54, p , .001) emerge as positive predic-
tors of respondents’ intention to become politically active.

4.2. Exploratory analyses

If present, the effects of news diversification are likely to be mediated in some form, 
for example because engaging with diverse news may affect how people perceive the 
issue at hand. Thus, RQ1 asked whether respondents’ levels of empathy as well as 
symbolic and realistic threat perceptions may mediate potential effects of exposure 
diversity. Given the lack of significant effects of the alternative voices manipulations, 
we could only test this for the effects of activation on policy support and outgroup 
tolerance. However, we found no evidence for a mediation in either case (see sup-
plementary materials; Tables 10 and 11).

A common concern regarding increased exposure diversity is that at some point, users 
may become alienated. Therefore, RQ2 asked how the experimental conditions affected 
readers’ engagement and satisfaction. In terms of engagement, linear regression analyses 
indicate that high levels of activation (b = − .31, t(704) = − 2.41, p = .016) and medium 
(b = − .32, t(704) = − 2.04, p = .042), but not high (b = − .24, t(704) = − 1.57, p =
.117) levels of alternative voices led people to read fewer articles overall. However, 
when looking at respondents’ overall reading time, no such differences emerged (see sup-
plementary materials; Table 8).

Regarding user satisfaction, we had asked respondents to indicate their future use 
intentions, their perceived quality of the articles, and their overall satisfaction with 
news supply. Overall, few significant effects emerged. However, we did find a negative 
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effect of the high activation condition on the perceived quality 
(b = − .19, t(704) = − 2.11, p = .035) and marginally significant negative effects of the 
high alternative voices condition on future use intentions 
(b = − .23, t(704) = − 1.75, p = .080) and overall satisfaction 
(b = − .20, t(704) = − 1.71, p = .087). Thus, it seems that increased exposure diversity 
may backfire either by making respondents read fewer articles or perceiving diverse 
articles to be of lower quality.

In an additional exploratory analysis, we also found a significant negative effect of the 
high alternative voices condition on readers’ perceived diversity 
(b = − .23, t(704) = − 2.19, p = .029). This may suggest that one can only amplify the 
voices of a specific minority (in this case transgender people) to a certain point before 
readers perceive the news feed as notably less diverse.

Lastly, responding to RQ3, we find that exposure diversity has at best small and con-
sumption diversity seemingly no significant effects on (a) policy support, (b) outcome 
tolerance, (c) outgroup tolerance, and (d) political participation, when relevant control 
variables are taken into account.

5. Discussion

In this study, we tested an often voiced assumption of democratic theory, namely that 
greater exposure diversity benefits society at large by facilitating pro-democratic out-
comes such as greater tolerance and political participation. To facilitate interdisciplinary 
conversation and integrate more technical literature on news diversification, we did so by 
operationalising two normatively motivated news diversification metrics as proposed by 
Vrijenhoek et al. (2021), namely the extent to which news feeds feature minorities and 
activating language. High levels of activation and alternative voices reflect the type of 
news content that critical models of democracy promote, whereas lower levels align 
more closely with the content that deliberative and participatory models of democracy 
would favour (Helberger, 2019; Vrijenhoek et al., 2021). As such, our results provide 
insights into how different types of democratic news recommenders may affect news 
readers.

5.1. Limited effects of exposure and consumption diversity

Our results indicate that mere exposure to diverse news, at least when operationalised in 
terms of alternative voices and activation, has at best small effects on respondents’ policy 
support, issue tolerance, outgroup tolerance, and political participation. Indeed, when 
controlling for age, gender, education, issue importance, transphobia, internal political 
efficacy, and political ideology, we only find significant effects for the activation manipu-
lation and only for policy support and outcome tolerance.

Specifically, we found that those who were exposed to a news feed with 75% rather 
than 25% articles that featured activating language were more likely to vote in favour 
of the proposed transgender law, but also less willing to tolerate an unwanted referendum 
outcome. Coupled with the finding that respondents in the high activation condition per-
ceived the articles to be of lower quality, this casts doubt on whether facilitating acti-
vation can contribute to productive democratic discourse – although, as argued 
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further below, the effects of news diversification likely take more than a single exposure to 
materialise.

When it comes to the extent to which transgender people are represented in the news 
as active agents, we do not find any significant effects on our dependent variables. The 
same is true for respondents’ consumption diversity as measured in their number of 
read articles that featured activating language and transgender people as active agents. 
Given what we know about selective exposure, the latter may suggest that respondents 
interacted with the news for different reasons, possibly ranging from looking to learn 
more to counterarguing with arguments one already disagrees with Stroud (2017).

Thus, our results highlight that, at least in a one-shot experiment, both the exposure to 
and consumption of diversified news hardly suffices to change people’s levels of policy 
support, outcome and outgroup tolerance and political participation – especially when 
compared to person-specific characteristics such as demographics or issue-related 
attitudes.

A possible explanation is that the normatively desired media effects that we tested for 
only manifest after repeated exposure over longer periods of time. Indeed, societal beliefs 
tend to change gradually and for long term media effects to emerge, powerful messages 
and continuous contextual support are necessary (Shehata et al., 2021). In this reading, 
the (marginally) statistically significant effects that we do find could even be interpreted 
as evidence that effects may well occur and accrue over time.

5.2. Obstacles towards facilitating critical notions of exposure diversity

Our results indicate that too much exposure diversity can backfire. Specifically, we found 
that high levels of activating language lead to a lower perceived quality of the articles and 
that a high representation of minorities ultimately decreases readers’ perceived diversity. 
In regard to the latter, we do however see that this effect only emerges in the more extreme 
condition. This may suggest that news diversification does not decrease user satisfaction 
and perceived diversity per se, but only has negative effects once it surpasses a particular 
threshold – namely an individual’s ‘latitude of diversity’ (Reuver, Mattis et al., 2021).

On a more abstract level, our study also revealed interesting insights into the pro-
duction and demand side of diverse news. On the demand side, our data suggests that 
neutral written articles tend to be more popular than articles that feature activating 
language (possibly due to lower perceived quality), or foreground the lived experiences 
of minorities. Coupled with the effects on engagement and perceived article quality, 
this may indicate that audiences only have a limited appetite for extreme versions of 
news recommenders that adhere to ideals of critical models of democracy.

To an extent, this may also have to do with the content that readers are used to. When 
creating the stimuli, we noticed that especially the supply of news that featured transgen-
der people as active agents was rather limited. Although far from a complete empirical 
analyses, this anecdotal evidence suggests that, as Blumler and Cushion (2014) argue, 
the tendency of journalists to rely on elite sources limits the breadth of news coverage 
from the perspective of the less powerful. When viewed from the lens of critical demo-
cratic theory (Sax, 2022), this poses a considerable challenge for algorithmic news diver-
sification, as such algorithms can do little if no one produces the kinds of news that they 
are meant to amplify.
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Thus, overall we find that both the supply and the audience’s appetite for news that 
adhere to critical notions of democracy is rather limited, thus calling into question the 
extent to which critical news recommenders could be technically realised and commer-
cially viable.

5.3. Limitations and future research

Our results must be interpreted in light of several limitations. First, as we chose to maxi-
mise internal, rather than external validity, our study approach to news diversification 
falls short of the scope and mathematical nuance of existing news diversification metrics 
(Vrijenhoek et al., 2021, 2022). Thus, although there are ways to adapt and scale our 
approach for live news recommender systems – for example by creating binary classifiers 
that capture our experimental manipulations in real news, or by introducing additional 
nuance through the mathematical formulations proposed by Vrijenhoek et al. (2022) – 
this study predominantly provides insights into the effects of news diversification, rather 
than into their technical implementation. Accordingly, future research should attempt to 
further bridge the divide between research in communication science, information 
retrieval, and recommender systems. A particularly promising approach would be longi-
tudinal field experiments (e.g., see Heitz et al., 2022, 2023).

Another limitation pertains to the issue under study. While the controversy surround-
ing a new Dutch transgender law ensured sufficient variation in terms of policy support 
and attitudes towards transgender people, it also meant that most people likely already 
exhibited somewhat strong and stable attitudes prior to the study, possibly suppressing 
the effects of exposure diversity. Future studies could use more artificial scenarios or 
less salient issues to explore whether weaker attitudes on the target issue on the whole 
would change the effects that we found.

Despite these limitations, by combining normative and technical work on news rec-
ommendation and testing the effects of different diversification methods within a com-
munication science framework, this study highlights the value of interdisciplinary 
approaches to complex questions surrounding new technologies. Additionally, the 
results also provide valuable insights into the promises and pitfalls of normatively driven 
news diversification that can inform both, future research into the effects of as well as new 
technical methods for the operationalisation of news diversification.

6. Conclusion

Drawing on handcrafted and carefully pretested news articles on the topic of a new trans-
gender law in the Netherlands, we created six different news feeds that varied in the 
extent to which they included articles that featured alternative voices and activating 
language. Thereby, we tested how diversification according to these metrics affects read-
ers policy support, outcome tolerance, outgroup tolerance, and political participation. In 
a controlled forced exposure experiment, we find that only activating language has sig-
nificant effects on some of the outcome variables, namely policy support and outgroup 
tolerance. We also find that high levels of alternative voices negatively affect the number 
of articles that people read. Overall, our results suggest that normatively motivated news 
diversification has at best limited short-term effects, thus highlighting the complexity in 
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strategically employing normative news diversification metrics to facilitate democrati-
cally desirable effects.

Notes

1. https://osf.io/zevc3.
2. see https://github.com/nickma101/NewsWebsite.
3. see our preregistration for details: https://osf.io/zevc3.
4. https://osf.io/zqw6s/.
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