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  Abstract 

Most web-based news outlets employ recommendation algorithms which collect and 

process data on users’ previous behaviors and preferences to curate highly personalized news 

environments. Increasingly, there is a call for these systems to also incorporate insights from 

behavioral science to construct recommender systems that extend beyond accuracy and aim at 

improving individually and societally relevant issues. This paper introduces socially responsible 

news recommender systems that are designed to increase news consumption diversity through 

the utilization of digital nudges. To test the effectiveness of a feedback and a social norms nudge 

on users’ news consumption behavior in a simulated news recommender, a study was conducted 

as part of this paper. A sample of n = 117 participants completed an experimental online survey 

in which they responded to a set of questions regarding diversity in news and ran through three 

trials of news article selection based on their assignment to the control, feedback nudge, or social 

norms nudge group. A diversified article was defined as the target article and its selection rate 

measured and compared within the treatment groups via A/B test (control vs. feedback nudge; 

control vs. social norms nudge). The calculated conversion rates and conversion lifts (66.25% 

lift for the feedback nudge, 169.68% lift for the social norms nudge) were subsequently analyzed 

for significance employing a Mann-Whitney U-Test for independent samples. Results revealed 

that the feedback nudge did not lead to a significant change in article selection (U(114,144) = 

7731, p = .078, r = - 0.058), which may, however, be explained by methodological limitations. 

In contrast, the study found that the social norms nudge did significantly impact article selection 

for the target article (U(114,71) = 4512, p = .002, r = - 0.149). This finding suggests that digital 

nudging may increase consumption of diverse news in news recommenders as developers can 

make design choices at the user interface that tap into cognitive heuristics and biases and may 

thus steer user decisions and behaviors towards specific, pre-defined options. The insights 

gained through the study provide ground for conducting further empirical research into nudge-

enhanced recommender designs and highlight that digital nudges should be employed 

increasingly in news recommender systems to promote central democratic values such as 

diversity and tolerance in news consumption. 

 
Key Words 

Consumption diversity; digital nudging; news recommender systems; user interface design; 

socially-responsible algorithms
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1. Introduction 

Whether shopping, listening to music or reading the news, many aspects of daily life 

nowadays revolve around digital spaces and much of people’s free time is spent online. However, 

what remains relatively unknown to many people is that the digital environments within which 

they are immersed are tailored to their personal preferences (Lü et al., 2012). This is made 

possible because of recommender systems (RSs). RSs collect, analyze, and integrate data about 

users’ likes, interests, and previous online behaviors to filter and customize the information 

presented to them, thereby facilitating navigation and decision making in digital spaces 

(Bobadilla et al., 2013; Alyari & Navimipour, 2018). RSs therefore organize digital choice 

environments according to data-based user profiles and thereby have the potential to influence 

people’s decisions and behaviors in virtual spaces. 

The state-of-the-art indicates that traditionally, the primary objective of automated  

recommendations has been to predict items of maximal relevance and interest to users (Jesse & 

Jannach, 2021) by focusing on the accuracy of the suggestions, thereby optimizing 

personalization and increasing recommendation satisfaction (Bobadilla et al., 2013; Mattis et al., 

2022). The focus on generating accurate recommendations has been particularly critical in 

traditional news recommender systems (NRSs), which “are algorithmic tools” (Mattis et al., 2022, 

p. 2) designed to maximize user satisfaction and engagement, and at least partly, to increase 

revenue for the news provider (Heitz et al., 2022; Mattis et al., 2022). NRSs “automatically 

(de)select and (de)prioritise news articles […], [thus] increasingly determine the accessibility of 

digital media content” (Vermeulen, 2022, p. 2), and, as a result, influence what news content is 

consumed by individuals (Vermeulen, 2022). However, when solely considering users’ existing 

likes and interests to generate maximally accurate recommendations, users may find themselves 

in echo chambers and filter bubbles, which may cause a lack of “media pluralism” (Vermeulen, 

2022, p. 1), i.e., a lack of exposure to and consumption of diverse information, ideas, and 

viewpoints (Vermeulen, 2022). Because such selective exposure can undermine democratic and 

socially relevant values, researchers, particularly in the field of digital humanism, have 

increasingly been urging for the development of more humanistic and psychology-aware 

recommender systems that extend beyond accuracy and instead improve individually and socially 

relevant issues and values such as diversity (Heitz et al., 2022; Helberger, 2019; Stray et al., 2021; 

Tran et al., 2021). Indeed, broadening research and development programs to incorporate 

“socially responsible designs” (Heitz et al., 2022, p. 2) in RSs could provide opportunities to 

build recommenders that lead to decisions and behaviors that are beneficial both for individuals 

and society at large (Karlsen & Andersen, 2019; Mirsch et al., 2017; Stray et al., 2021). 



 

 

 
 

 2 
Though RSs themselves already impact people’s decisions in virtual decision 

environments as the likelihood of item selection is increased through the presentation of 

recommendations, research suggests that an even greater effect on people’s choices can be 

achieved through digital nudging (Jesse & Jannach, 2021; Karlsen & Andersen, 2019; Mattis 

et al., 2022; Mirsch et al., 2017; Schneider et al., 2018). Digital nudging calls for the 

incorporation of specific design elements at the user interface to steer users’ decisions towards 

specific, pre-defined options (Weinmann et al., 2016, p. 433). The difference between digital 

nudging and traditional recommenders becomes clear when considering that nudges 

“monitor[…] user activities and interests, and suggest, based on a nudging goal […], activities 

to the user that goes [sic] beyond the user’s typical behavior” (Karlsen & Andersen, 2019, p. 

1). Thus, while digital nudges also employ traditional recommendation mechanisms, they can 

moreover lead to predictable decision outcomes and behavioral changes that follow specific 

values-based objectives. Considering this, NRSs could employ nudges to increase media 

pluralism by affecting readers’ choices. Thus, this paper aims at answering the following 

research question: How can digital nudges guide users towards more diverse news 

consumption? 

The remainder of this paper is structured as follows. Chapter 2 further examines the 

concept of digital nudging, elaborates its psychological foundations, introduces two concrete 

nudge mechanisms that may be utilized in diversity enhancing NRSs and briefly discusses the 

objectives of this research paper. Next, chapter 3 outlines the methodology of the experiment 

conducted as part of this paper to test the effectiveness of feedback and social norms nudges 

on the consumption of more diverse news. The results of the study are presented in chapter 4 

and further discussed in chapter 5. A brief conclusion and outlook for future research on 

digital nudging follows in chapter 6.  

 

2. Digital Nudging  

The concept of nudging was introduced by Richard Thaler and Cass Sunstein and 

refers to the deliberate design of a choice environment to influence and guide people towards 

specific decisions and behaviors that are better for the individual while still preserving their 

freedom of choice (Thaler & Sunstein, 2008). Nudges thus “alter people’s behavior in a 

predictable way” (Thaler & Sunstein, 2008, p. 6) by designing a decision environment in 

which certain situational and contextual factors steer decision-makers towards pre-defined 

options, thereby affecting the choices they make (Mirsch et al., 2017). Importantly, nudging as 



 

 

 
 

 3 
conceptualized by Thaler and Sunstein can be considered a values-based approach to 

behavioral change as it aims at leading to behaviors that are more beneficial than previous, 

habitual modes of action for the target audience (2008). Thus, nudging constitutes a way of 

“influencing people’s behavior for their own good” (Meske & Potthoff, 2017, p. 2587). This 

highlights the fact that nudges are always tied to an overarching goal, which is to be achieved 

through the nudge intervention. Moreover, nudging theory denounces ideas of manipulation 

and coercion, and instead urges for the protection of a libertarian paternalism, in which the 

individual’s freedom of choice is not limited and alternative decisions and behaviors are not 

restricted in any way (Meske & Potthoff, 2017; Thaler & Sunstein, 2008).  

Thus far, nudges have primarily been employed and studied in offline settings (Jesse & 

Jannach, 2021; Thaler & Sunstein, 2008). However, when considering that recommender 

systems are designed to “assist user decision making on screens” (Mirsch et al., 2017, p. 634) 

by structuring the online environment in ways that increase the likelihood of selection for the 

recommended items, some researchers have argued that RSs themselves can be regarded as 

nudges (Jesse & Jannach, 2021). However, this paper argues for a differentiation since a 

simple classification of RSs as nudges would dismiss the aspect of an intentional behavioral 

change intervention as recommendations are typically only concerned with providing 

recommendations that are in line with people’s previous behaviors and preferences. Instead, 

digital choice environments should only be regarded as nudges when they utilize design 

elements that purposefully influence users in predictable and meaningful ways. This can be 

achieved by not simply “providing the user with a suggestion that is well within the interest 

field of the user, but […] [by] making the user stretch” (Karlsen & Andersen, 2019, p. 2), 

thereby changing the user’s typical behavior in a beneficial way that is in line with the nudging 

goal. To summarize, digital nudging in recommender systems provides an opportunity to steer 

users towards relevant items while simultaneously enhancing their decisions and behaviors to 

achieve an overarching goal.  

 

2.1.Psychological Foundations of Nudging  

Nudging theory was built on the dual process theory of information processing (Mirsch 

et al., 2017). This theory postulates that there are two possible routes of information processing, 

namely, a slow, rational, and effortful track, frequently referred to as System 2, and an intuitive, 

fast, and automatic track, frequently referred to as System 1 (Kahneman, 2011; Thaler & 

Sunstein; 2008). While System 2 is engaged when being confronted with decisions that require 



 

 

 
 

 4 
significant deliberations and the exertion of cognitive effort, System 1 is engaged when making 

quick judgments or pursuing activities of daily life (Kahneman, 2011).  

One of the most critical arguments of the dual process theory is that human decision 

making frequently deviates from rationality as humans have limited cognitive abilities that 

disable them from considering all the information available (Hansen, 2016). Indeed, System 1 

relies on heuristics and biases that facilitate decision making, yet consequently also lead to 

biased and predictable decisions and behaviors (Hertwig & Grüne-Yanoff, 2017). This is 

particularly relevant for nudging as the heuristics and biases that System 1 relies on tend to be 

informed by peripheral cues (Hertwig & Grüne-Yanoff, 2017; Kahneman, 2011; Thaler & 

Sunstein, 2008). Thus, the external context of a decision situation, i.e., the choice architecture 

or choice environment, can activate specific cognitive patterns that can result in the adoption 

of the nudged behavior (Hertwig & Grüne-Yanoff, 2017). Nudges therefore harness people’s 

cognitive limitations by establishing choice environments that appeal to the heuristics and 

cognitive biases that inform System 1, thereby increasing the likelihood that individuals 

perform specific pre-defined decisions and behaviors (Mirsch et al., 2017). In summary, nudges 

are effective at steering people’s behavior because they construct choice environments in which 

the structure and organization of the situation appeals to heuristics and biases that resultingly 

lead to predictable outcomes.  

 

2.2. Implementation of Nudges in News Recommender Systems  

In digital environments, nudges are primarily employed at the user interface (Meske & 

Potthoff, 2017; Weinmann et al., 2016). In fact, since users are always affected by the 

architecture of online recommendations, “there is no neutral way to present choices” 

(Weinmann et al., 2016, p. 433). Considering this, nudges can be implemented rather easily in 

the digital world by making subtle changes to the organization and presentation of 

recommendations, i.e., to the choice environment. Thus, digital nudges can be defined as subtle 

design elements at the user interface. 

Because article selection in virtual news environments strongly depends on the 

presentational factors of recommendations, presentation nudges are critical in guiding users’ 

news consumption behavior as they “alter the user interface in ways that affect moderators of 

individual-level selectivity” (Mattis et al., 2022, p. 9). Thus, digital nudges can, for example, 

be designed to “facilitate consumption diversity by determining what users see and how it is 

presented to them” (Mattis et al., 2022, p. 8). To increase news consumption diversity among 
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users, nudges which activate System 1 processing through presentational factors and situational 

cues can therefore be employed in socially responsible RSs. Previous research has identified a 

variety of such nudges, two of which will be further considered for implementation in NRSs in 

the following sections of this paper. 

 

2.2.1. Feedback Nudges 

First, feedback nudges alter the decision structure and lead users to select the pre-

defined, desired option by providing users with feedback about their own behaviors, 

encouraging them to reflect on their past decisions and consequently making them reconsider 

and alter their current and future behaviors (Vermeulen, 2022). As previously stated, nudges 

are “made possible because of cognitive boundaries, biases, routines, and habits in individual 

[…] decision making” (Lembcke et al., 2019, p. 5). Particularly in contexts in which choices 

are essentially endless, feedback nudges can facilitate decision making as the information of 

“when […] [people] are doing well and when they are making mistakes” (Thaler & Sunstein, 

2022, p. 118) visualizes blind spots (Mattis et al., 2022) regarding their own behavior.  

Utilizing feedback nudges appears particularly promising for NRSs due to the 

baseline assumption of selective exposure, or confirmation bias. Selective exposure theory 

in the context of news recommendations posits that people prefer articles that “suit[…] their 

own opinions and worldviews […] [thereby refraining from] information that challenges 

these beliefs” (Lazarsfeld et al., 1944, as cited in Munson et al., 2013, p. 419) “to avoid the 

uncomfortable feeling of cognitive dissonance” (Festinger, 1957, as cited in Munson et al., 

2013, p. 419). As a result, people will adhere to confirmation bias, i.e., the biased selection 

of “pro-attitudinal over counter-attitudinal news” (Mattis et al., 2022, p. 6), which becomes 

an individually and socially relevant issue when considering the repercussions of such 

selectivity on diversity, tolerance, and empathy – values that can be regarded as essential in 

an increasingly complex world. By providing users with feedback in relation to their previous 

reading behavior, feedback nudges may encourage exploration outside of confirmatory filter 

bubbles, resulting in more diverse news consumption (Vermeulen, 2022). As people are often 

unaware of the biases and consequences of their myopic news consumption, combining a 

recommendation for a more diverse article with a reflective message about the individual’s 

prior news consumption could lead them to reflect on their article selection and nudge them 

towards choosing a more balancing news item.  

Feedback nudges can inform the reader that the recommended article presents “a 



 

 

 
 

 6 
viewpoint concerning matters of public interest which they did not yet read” (Vermeulen, 

2022, p. 11). As a result, this type of nudge may not only increase people’s self-awareness 

of their previous behaviors, but it may also tap into their need for self-actualization. Many 

people in democratic societies deem diversity, tolerance, and balance as desirable and 

integral to their self-image as open and informed citizens (Mattis et al. 2022). Labeling a 

news article with information that its content counts as diverse and suggesting through 

feedback that the article would broaden the reader’s perspective (Mattis et al., 2022, p. 13) 

may thus facilitate the selection of more diverse articles, resulting in a more balanced news 

diet. Considering this, the following hypothesis was derived for further analysis within the 

research experiment. 

H1: Diversity-enhancing feedback nudges increase consumption of diverse  

            news in news recommenders. 

H0: Diversity-enhancing feedback nudges do not increase consumption of  

            diverse news in news recommenders.  

 

2.2.2. Social Norms Nudges  

Recommendations can also incorporate normative messaging “to make diversity 

norms salient” (Mattis et al. 2022, p. 12) and to remind people of certain behaviors that are 

regarded as desirable in the society they are part of. By reminding people of specific injunctive 

and descriptive norms, i.e., reminding them of behaviors they should adopt and informing 

them of the decisions their peers are making (Munson et al., 2013), such social norms nudges 

appeal to people’s fundamental desire to follow others’ behavior, i.e., to conform to the 

majority (Jesse & Jannach, 2021; Mattis et al., 2022). By providing information that reminds 

people of common diversity values when presenting diversified news recommendations, 

individuals are guided towards selecting the recommended item as the presented cues 

influence their decision making by providing social proof and grounds for justification for 

conducting a particular behavior, i.e., selecting the recommended item (Caraban et al., 2019; 

Jesse & Jannach, 2021; Mirsch et al., 2017). Because individuals “tend to orient towards the 

behavior of others” (Mirsch et al., 2017, p. 641), social norms nudges may be particularly 

effective in tapping into the herd instinct bias (Mattis et al., 2022) leading people to become 

influenced by the perceived behavior of others to “earn social approval and avoid disapproval” 

(Nahmias et al., 2019, p. 51). NRSs can, for example, incorporate pop-ups, messages or labels 

when recommending diverse news articles that highlight that these articles align with “norms 

of open-mindedness, […] good citizenship” (Mattis et al., 2022, p. 12) and tolerance,  thereby 



 

 

 
 

 7 
indicating that diverse news consumption is regarded as “socially acceptable” (Nahmias et al., 

2019, p. 50-51) and providing “specific information about the choice the user is about to 

make” (Jesse et al., 2021, p. 4).  

To increase news consumption diversity, such nudges could be employed to mark 

articles that differ from the user’s typical preferences, thereby nudging individuals to select 

articles that cover a broader range of topics and viewpoints than they would typically consume 

in a traditional recommendation environment. Highlighting and reminding readers of 

society’s and other people’s values may therefore be an effective tool to influence individuals’ 

decisions in news recommenders, which led to the derivation of the following hypothesis:  

H1: Diversity-enhancing social norms nudges increase consumption of diverse  

           news in news recommenders.  

  H0: Diversity-enhancing social norms nudges do not increase consumption of  

           diverse news in news recommenders.   

 

2.3. Research Objectives  

To examine the effectiveness of digital nudges for increasing news consumption 

diversity, a research experiment was conducted to test the proposed hypotheses. The method, 

results and discussion follow in the subsequent chapters. While the study was limited to the 

context of news recommenders, the results shall constitute a broader knowledge gain on the 

effectiveness of digital nudges for the pursuit of individually and societally relevant goals. 

Thus, the aim of this paper is not only to suggest that digital nudges, particularly feedback and 

social norms nudges should be utilized more frequently in NRSs as they can increase news 

consumption diversity, but also to enlighten readers on a more general scale that RSs and their 

designs have considerable behavioral impacts on individuals, and, consequently, society at 

large. The paper thus aspires to encourage RSs designers to consider the psychological aspects 

and implications of their design choices more thoroughly, thereby providing an opportunity to 

develop more ethical and beneficial recommenders that extend beyond accuracy.  

 

3. Method 

Before digital nudges are implemented on a broader scale, they must not only be 

carefully and purposefully designed, but they should also be thoroughly tested and evaluated. 

This enables choice architects to collect evidence on the true impact a nudge has on people’s 

behavior, thereby providing a basis of validity and reliability for its implementation. To 

evaluate if feedback and social norm nudges influence users’ news consumption diversity, an 



 

 

 
 

 8 
experiment was conducted via a digital survey. This chapter provides a guideline for the 

process of nudging from design to implementation and subsequently describes the 

methodological framework and set-up of the study.  

 

3.1. Process of Digital Nudging 

To design the nudges needed for the proposed experiment, Meske and Potthoff’s (2017) 

DINU-Model was consulted. This three-phase model was designed to guide choice architects 

in the process of constructing nudges and segregates the development and implementation of a 

digital nudge into the following steps: analyzing, designing, and evaluating (Meske & Potthoff, 

2017). Moreover, each of these phases combines a variety of steps that can also be found in 

other models, primarily Schneider et al.’s (2018) four-step model.  

Digital nudging begins with the analysis and definition of a target behavior, target 

audience, and target goal (Karlsen & Andersen, 2019; Meske & Potthoff, 2017). To fulfil the 

designated nudge intention, it is therefore critical to define the purpose of the nudge and specify 

which behaviors are to be addressed (Karlsen & Andersen, 2019; Schneider et al., 2018). In 

the context of NRSs, there have been growing concerns about a lack of “economic innovation, 

personal fulfilment, tolerance and intercultural understanding” (Helberger et al., 2018, p. 194) 

and arguments that “filter bubbles, echo chambers and the narrowing patterns of media use are 

at least implicitly linked to […] [the state of] democracy and the quality of public discourse” 

(Helberger et al., 2018, p. 194). Considering this, increasing news consumption diversity was 

defined as the primary objective of this study’s nudge implementation. 

To measure the achievement of the nudging goal, a target activity must be specified 

(Karlsen & Andersen, 2019). Thus, the behavior designated as the metric of interest in this 

experiment was the selection of a pre-defined, diverse news article that differed in perspective 

from the remaining recommendations.  

 To facilitate reaching the objective, the target audience also needs to be carefully 

defined and understood. Developing a diversity-sensitive news recommender nudge must 

include examination of the behavioral patterns, i.e., the underlying information processing 

mechanisms that “subconsciously influence people’s behavior and decision making” (Karlsen 

& Andersen, 2019, p. 3). The experimental survey thus addresses and studies confirmation bias 

on the one hand and herd instinct bias on the other hand. 

Since digital nudges are most effective when utilized in personalized recommenders 

(Jesse & Jannach, 2021), user profiles and inter-individual differences regarding news 



 

 

 
 

 9 
preferences and previous behaviors must also be considered before employing the specific 

nudges, particularly the feedback nudge. In real RSs, this could easily be done via data extraction 

and algorithmic learning (Bobadilla et al., 2013). However, due to methodological limitations, 

the experiment conducted as part of this paper was not able to examine fully personalized 

nudges. Therefore, only generic nudges that appeal to universal psychological patterns were 

employed in the study. While no data on the effect of digital nudges in fully personalized 

recommender systems could be obtained in this experiment, differences in consumption 

behavior among different treatment groups depending on the utilized nudge could still be 

observed and assessed.  

Based on these initial analytical steps, the specific nudge mechanisms are selected in the 

second phase, i.e., the design phase (Karlsen & Andersen, 2019; Meske & Potthoff, 2017; 

Schneider et al., 2018). During this stage, the outcome of phase one is integrated with decisions 

on specific choice environment designs, thereby constituting the production of the specific 

nudge. In line with the research question and hypotheses of this paper, the following nudges 

were designed for the suggested experiment, see Figure 1. 

 

Feeback nudge – The desired article was presented with a feedback prompt providing 

information on users’ previous reading behavior to nudge people away from 

confirmation bias and towards broadening their perspective in terms of diverse news 

consumption. 

 

Social norms nudge – The desired article was marked with a textual prompt, reflecting 

the descriptive norm in combination with the presentation of a symbol of unification 

(image of joined hands), marking the injunctive norm. Thus, injunctive and descriptive 

norms concerning diverse news consumption were employed to trigger the herd 

instinct bias. 

 

Lastly, to assess the effectiveness of the designed nudges, they are implemented and 

tested in an evaluation phase (Meske & Potthoff, 2017). Because online environments, i.e., 

user interfaces, can be altered fairly easily, nudges can be tested rather quickly and at relatively 

low cost (Schneider et al., 2018). In essence, a nudge is considered successful “if the user 

follows the nudge, by selecting the recommended activity” (Karlsen & Andersen, 2019, p. 4). 

This can be measured by tracking the conversion rate following the implementation of a 

nudge, thereby enabling an evaluation of the intervention. Due to methodological limitations, 
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the experiment could not be conducted using a fully interactive website as would be the case 

in traditional A/B testing. To test the effect of the diversity-enhancing feedback and social 

norms nudges, the evaluation of the nudges was therefore conducted by utilizing experimental 

A/B testing via SoSci Survey (Leiner, 2019).  

 

Figure 1 

Feedback and Social Norms Nudges Used in Experimental Conditions 

 

 

We noticed that you have so far read very one-sided 

articles. This article could help you to gain a broader 

perspective. 

 

Most readers select articles that represent a variety 

of viewpoints. This article contributes to promote 

openness, tolerance, and diversity. 

 

 

 

3.2. Study Design  

 To test the research hypotheses, a web-based controlled experiment, also commonly 

referred to as single-factor A/B test was conducted within a survey. A/B testing was selected 

as it is frequently employed in digital environments to compare the outcome of a control group 

to the outcome of a variant group to explore a change in the dependent variable that can be 

attributed to a modified independent variable (Kohavi et al., 2009). In other words, it is a tool 

used to quickly and sufficiently evaluate changes made at the user interface by collecting data 

on metrics of interest and conducting statistical tests to assess if the variant, or experimental 

group performs significantly better than the control (Kohavi et al., 2009). As such, this A/B 

test was conducted to examine the causal relationship between article selection and the two 

nudges under examination (Kohavi et al., 2009). 

 As the study examined two individual nudges, two separate A/B tests were performed. 

To validly test each of the hypotheses, test one compared the control group to the feedback 

nudge group (H1), and test two the control group to the social norms nudge group (H2). The 

study was designed as an online experiment in SoSci Survey (Leiner, 2019). The survey was 

designed to simulate an online news environment in which traditionally, a variety of articles 
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are presented to the user for free selection based on their preferences. In the experiment, 

participants were randomly assigned to either the control group, i.e., a news recommender 

simulator that had not previously been altered in any particular way, thus, presented the 

selected articles at random, or to one of the two experimental groups, i.e., the variated versions 

that were manipulated by embedding either one of the two examined nudges. The survey was 

used to analyze user behavior by measuring the selection rate for the target article as its metric 

of interest, thereby enabling a statistical hypothesis test on the impact of the examined nudges 

on article selection. 

The aim of this experimental design was to determine if there is a difference in news 

consumption based on digital nudging and to thereby identify the influence of digital nudges 

on users’ news consumption behavior. Based on previous research on the effects of 

recommender design on user behavior, employing a split-testing approach was expected to 

provide further evidence that digital nudges could improve the performance of values-based 

RSs, thereby “showing a positive treatment effect” (Aslanyan, 2021) and resulting in the 

acceptance of the research hypotheses. Thus, it was expected that the utilization of feedback 

and social norms nudges would lead to greater selection rates of the diverse news article in the 

experimental groups in comparison to the control. To conclude, the variables considered in the 

study were: consumption diversity, i.e., selection rate of the target article as the dependent 

variable, and control, feedback nudge, and social norms nudge as the independent variables in 

experimental groups 1 and 2 respectively. 

 

3.3. Participants, Sample Size, and Stimulus Material  

To obtain statistically significant results, the ideal sample size was determined by 

conducting a power analysis in G*Power (Faul et al., 2009). Since the experiment was 

conducted to examine whether there is a difference between two independent groups (control 

and feedback nudge in test 1, and control and social norms nudge in test 2) and the measured 

dependent variable is not metric, the statistical test selected for the sample size calculation as 

well as for further analysis was a Mann-Whitney U-Test. Looking at previous research and 

adhering to conventional statistical metrics, a total sample size of n = 74, for an even 

distribution of n = 37 per group was calculated given a power of .8, a statistical significance 

() of .05, and a moderate effect size (d) of 0.6 (Cross, 2021; Joris et al., 2022). 

Participation in the study was voluntary and the participants were recruited via 

snowballing, primarily over private messaging and social media channels. The sample 
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completed the study online and accessed it through an invitation link. To be included in the 

study, participants had to be older than 18 years. 

Inspired by Joris et al.’s (2022) research design, to collect data for the study, the 

experimental survey was designed to simulate a virtual news magazine in which a list of 

articles was recommended on a given topic. This simulated news site can be considered the 

choice environment within which study participants’ news consumption decisions and 

behaviors were monitored and measured by tracking their article selection. The stimulus 

material, i.e., the news articles, were extracted from the digital archives of the Austrian weekly 

newspaper Der Falter on the basis of topic-specific keywords, e.g. Klimakrise (climate crisis), 

Klimakatastrophe (climate catastrophe), Migration in Österreich (migration in Austria), 

Flüchtlingsintegration (integration of refugees), Veganismus (veganism), pflanzliche 

Ernährung (plant-based diet). Overall, this filtering yielded 1072 results for articles related to 

the topic of climate, 97 articles for migration, and 591 articles for veganism. To narrow down 

the final selection, only the 50 most recently published articles for each topic were considered. 

As the aim of this study was to determine if digital nudges would influence news consumption 

diversity, the extracted articles were qualitatively analyzed and evaluated regarding their 

content diversity, which was defined as “the heterogeneity of media content in terms of one 

or more specified characteristics” (Van Cuilenberg, 1999, p. 188, as cited in Masini et al., 

2018, p. 2325). Thus, the evaluation and selection of the final articles was guided primarily 

by the metric of viewpoint diversity.  

The objective was to gather three articles per topic that would be considered 

homogenous, i.e., non-diverse in terms of viewpoint and one article that deviated from this 

homogeneity. Whereas in the control condition, the diverse article, or target article, was 

simply presented amid the three other articles without a nudge, either a feedback or social 

norms nudge was displayed alongside the target article in experimental conditions 1 and 2 

respectively. To control for serial position bias, in which the ordering of items triggers a 

primacy or recency effect (Schneider et al., 2018), the target article was presented as option 3 

of 4 across all groups and trials. 

 

3.4. Procedure 

A between-subjects online experiment was conducted in SoSci Survey (Leiner, 2019). 

The cover story explained that the study was researching news consumption in digital 

environments. First, participants provided some demographic data. Second, participants 
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answered a set of questions on their previous experience and frequency of online news 

consumption. Next, participants were randomly assigned to either the control or one of the 

variant groups, i.e., one of the two nudge conditions. In this section of the survey, study 

participants were asked to browse through the presented article recommendations (titles and 

brief introductions) and select the article they would like to read. As previously mentioned, all 

groups contained the same four articles on the given topic. To obtain more valid results, the 

participants ran through three consecutive trials – each on a separate topic (climate change, 

migration, and veganism). Lastly, participants responded to three brief exit questions 

concerning the importance of news diversity.  

 

4. Results 

Overall, 222 data sets were collected. Following the removal of incomplete interviews 

and interviews completed under the time limit of 3 minutes 40 seconds, 117 data sets remained 

for further analysis. Within the valid data sets, experimental conditions were distributed among 

participants as follows: control (n = 38), feedback nudge (n = 48), social norms nudge (n = 31). 

The mean age of participants was 35.02 years (SD 14.62). The participants were distributed 

with n = 85 female (72.65%), n = 30 male (25.64%), n = 2 other (1.71%).  

In the brief initial questionnaire, all participants (n = 117) reported having previous 

experience with digital news consumption, i.e., having previously consumed news online. 

Regarding their primary source for news consumption (primary news medium used), most 

participants (n = 52, 44.44%) reported consuming news primarily through online media. This 

was followed by social media (n = 41, 35.04%), TV and radio (n = 9, 7.69% each), print media 

(n = 4, 3.42%) and podcast (n = 2, 1.71%). Responding to the frequency of their online news 

consumption, 53 participants (45.3%) noted they consumed news online daily, and 26 

participants reported doing so 3-4 times per week. Lastly, participants were asked if they 

subscribed to any online newspaper or magazine, to which n = 19 (16.24%) responded with 

“yes” and n = 98 (83.76%) responded with “no”.  

The measure of interest for the experimental conditions was defined as the selection 

rate of the target article, which was coded as “1 = selected”, and “0 = not selected”. This was 

measured with three items, that is, with the participants’ selection of the target article on the in 

each trial. First, an A/B test calculator (CXL, 2020) was used to determine the selection, or 

conversion rate based on the raw selections of the target article in comparison to the overall 

selection of the presented articles for each condition. Next, the difference in conversion was 
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examined for statistical significance using a Mann-Whitney U-Test for two independent groups 

due to a non-metric dependent variable, a significant Shapiro-Wilk test, suggesting deviation 

from normality, and a significant Levene’s Test, suggesting deviation from equality of 

variances, with the alternative hypothesis being Group 1 (control) < Group 2 (nudge). Across 

all three trials, this yielded the following results.  

Examining the first hypothesis, the target article was selected 10 out of 114 times 

(8.77% conversion rate, M = .088, SD = .284) in the control and 21 out of 144 times (14.58%, 

66.25% lift, M = .146, SD = .354) in the feedback nudge condition. The result of the Mann-

Whitney U-Test revealed an insignificant difference between the control and feedback nudge 

group (U(114,144) = 7731, p = .078, r = -0.058). Thus, participants presented with a feedback 

nudge did not select the target article significantly more frequently than the group that was not 

nudged (see Figure 2), leading to a rejection of the first hypothesis. 

 

Figure 2 

Distribution of Target Article Selection in Control and Feedback Nudge Groups 

 

Looking at the second hypothesis, the target article was selected 10/114 times in the 

control group (8.77% conversion rate, M = .088, SD = .284), and 22/93 times in the 

experimental condition (23.66% conversion rate, 169.68% lift, M = .237, SD = .427). Here, the 

Mann-Whitney U-Test revealed a significant difference between the two groups (U(114,71) = 

4512, p = .002, r = - 0.149), indicating that participants selected the target article significantly 

more frequently when the target article was presented in combination with a social norms 

nudge (see Figure 3). Thus, the second hypothesis can be preliminarily accepted.  
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Figure 3 

Distribution of Target Article Selection in Control and Social Norms Nudge Groups 

 

 
 

The participants also reported which aspects they rated and valued most highly when 

selecting articles to read in online news outlets. They were able to indicate a maximum of two 

facets that they viewed most important, see Table 1. Furthermore, they evaluated the 

importance of diverse news and diverse news consumption on a 4-point Likert scale ranging 

from “not important” to “very important” for each question. The results are presented in Table 

2. 

 

Table 1 

Exit Question: Most Important Aspects for News Selection  

News Aspect n % 

Topicality 74 63.25 

Customization 6 5.13 

Variation 50 42.74 

Personal Interest 73 62.39 
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Table 2 

Exit Question: Importance of Diversity in News and News Consumption 

 

 M SD 

Importance of the presentation of 

different viewpoints on a topic. 

 

3.56 0.594 

Importance of diverse news consumption. 3.46 0.65 

 
 

5. Discussion 

First, this study examined trends on people’s news consumption and looked at aspects 

of news presentation and consumption that users valued most highly. The results show that 

most people consumed news online, either via traditional digital news platforms or via social 

media. This highlights the significant role that digital media play in today’s news landscape. 

Moreover, the dominant status of online media is particularly critical when considering the 

seemingly increasing politicization and polarization across the cultural and news landscapes in 

recent decades, which appears to be strongly driven and perpetuated by news filtering 

techniques, especially when it comes to “controversial issues” (Chinn et al., 2020). As 

personalization, dramatization, and conflict may have replaced traditional journalistic norms 

of impartiality, truthfulness, and humanity (Chinn et al., 2020; Celiberti et al., 2020) and 

people’s opinion formation and view of the world is strongly impacted and guided by the 

content they consume (Chinn et al., 2020), the media should turn to more values-based 

approaches in the way they are organized and positioned in the world. Particularly given the 

fact that digital media outlets heavily utilize recommendation algorithms and these systems 

traditionally primarily consider optimal personalization as the incentive to improve news 

recommendation, this survey’s results accentuate the urgency for incorporating humanistic and 

foundational psychological values into the design of recommender systems. Moreover, since 

people rated it highly important that news on a given topic are presented from a variety of 

viewpoints and that a diverse set of news should be consumed by individuals, the study also 

revealed that diversity is a strongly valued and sought-after aspect in the news domain. Thus, 

more humanistic recommender designs should continuously be developed in the pursuit of both 

societally and individually relevant objectives.  

  Next, the experiment examined two types of nudges and their effects on the 

consumption of diverse news in an online news environment. Results show that only the social 



 

 

 
 

 17 
norms nudge had a significant influence on the selection of a more diverse article. This means 

that study participants who were nudged towards more diverse news consumption via the herd 

instinct bias and via the salience of an injunctive and descriptive norm were more likely to 

adopt the target behavior. This result is in line with previous research, which has examined 

both the effects of descriptive and injunctive norms (Andi & Akesson, 2021). Thus, it can be 

deducted that signaling what most other people do in the same decision situation in 

combination with the presentation of a symbol of unification changed people’s news selection 

behavior “by signaling the best course of action” (Andi & Akesson, 2021, p. 111) that would 

lead to social approval. As the experiment showed that people were 169.68% more likely to 

choose the more diverse article when exposed to this type of nudge, this shift in behavior may 

be explained through social norms theories, which argue that people have a fundamental desire 

to conform to the behavior of the majority to avoid judgement, punishment, or other social 

sanctions (Andi & Akesson, 2021). In this case, the social norms nudge may have activated 

System 1 based decision making to select the desired, diversified article by triggering specific 

cognitive biases, facilitating a behavior change. This result suggests that social norms nudges 

can be utilized in NRSs to prompt a behavioral change to read more diverse news can therefore 

be viewed as a promising intervention to reduce societal polarization through news platforms.  

  Considering the set-up of this experiment was quite low cost and the study was only 

conducted via a survey format, it would be expected that an even greater result and higher 

external validity could be achieved when conducting an A/B field test utilizing a real NRS on 

a real online news platform.  

  Deviating from the results concerning the social norms nudge, the study did not find 

the same level of significance in behavior change when participants were exposed to a feedback 

nudge. Feedback nudges can be employed to make users aware of their blind spots regarding 

their news consumption, helping and encouraging them to change their course of action from 

a non-diverse news diet to select more balanced information (Mattis et al., 2022). Thus, as 

feedback nudges had not yet been studied in the NRS domain (Mattis et al., 2022), this 

experiment was designed to analyze if feedback nudges had positive effects on news 

consumption. Though the study found that the desired article was selected 66.25% more 

frequently when nudged, this result was not significant enough to reject the null hypothesis. 

Hence, even if a NRS was designed to recommend a diversified set of articles to its users, they 

still tend to primarily choose articles that further confirm their attitudes on specific topics, 

thereby making them “more confident in their less substantiated beliefs” (Chinn et al., 2020, p. 

115). 
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  As feedback nudges are designed to reduce confirmation bias and facilitate exploration 

of alternative decisions and behaviors from people’s status quo, they may be highly effective 

when personalized and formulated based on people’s actual reading behavior. Due to 

methodological limitations, it was not possible to implement user-specific feedback nudges as 

this would require analysis of people’s user profiles and their news consumption. Moreover, in 

this context, the behavioral change may have been insignificant because study participants 

received feedback on their previous reading behavior even though they had not previously 

consumed any news within the study session. Thus, a potential resumption of the study could 

alter the procedure by enabling participants to first browse through a neutral news environment 

in which they could select articles solely based on their initial preferences and only then 

presenting them with the experimental condition. Thereby, participants’ target article selection 

may be more likely to be affected by the feedback nudge as they may view the nudge as real 

rather than hypothetical feedback on their previous decisions and behavior.  

  Additionally, since recommendation systems are generally designed to be highly 

personalized, it is assumed that the incorporation of feedback nudges in real NRSs would yield 

significant results as user data on past reading behaviors could be used to guide the creation of 

personalized feedback, comprehensively and accurately reflecting the individual’s news 

consumption.  

 

6. Conclusion and Implications 

Nudges are employed to achieve specific goals by identifying patterns of behavior 

which can be utilized to promote desired actions. By transferring insights from nudging theory 

to the digital world and implementing nudges in recommender systems, there is great potential 

for changing people’s online decisions, thereby pursuing individually and socially relevant 

goals. Nevertheless, there are certain ethical questions and concerns that remain when 

implementing interventions designed to change people’s behavior. Nudges should therefore 

only be employed to increase behaviors that positively impact both individuals and society at 

large.    

  This introduction to digital nudging and the experiment that was conducted show that 

there is great potential for changing people’s behavior and pursuing personally and societally 

relevant goals through nudge-enhanced recommenders. Indeed, nudges that are designed to 

increase the consumption of cross-cutting articles are increasingly considered as democracy 

preserving interventions designed to reduce media, political and societal polarization by 
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increasing “exposure [and consumption] of counter-attitudinal news” (Heitz et al., 2022, p. 2), 

“broaden[ing] the horizon of users and increas[ing] tolerance towards opposing views (Heitz 

et al., 2022, p. 2). Thus, as the media plays a central role in democratic societies (Helberger, 

2019), more emphasis should be put on researching and designing RSs that steer people 

towards consuming a variety of viewpoints and opinions. 
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nein – ich abonniere keine online-Zeitung
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Bitte lesen Sie die folgenden Anweisungen sorgfältig durch

Auf den folgenden Seiten werden Ihnen jeweils 4 Artikel (Titel und Einleitung) zu verschiedenen Themen präsentiert.

Bitte lesen Sie sich die einzelnen Artikel und jeweiligen Zusatzinformationen durch und wählen Sie anschließend denjenigen Artikel aus,
den Sie gerne vollständig lesen würden. 

Der gewählte, vollständige Artikel wird Ihnen folglich nicht angezeigt. Sie werden direkt zur nächsten Seite weitergeleitet. 

Insgesamt werden Sie drei Durchgänge durchlaufen.

Zum Zweck der Studie ist es äußerst wichtig, dass Sie sich alle Optionen vollständig durchlesen und basierend auf Ihrer eigenen
Präferenz einen Artikel auswählen. 

PC14

PC13 

PC05 

PC06 

PC07 

AE01
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PHP-Code

if (value ('Z101')==1) {question ('K105');}
elseif (value('Z101')==2) {question('K102');}
elseif (value('Z101')==3) {question('K103');}



10/05/2023, 16:52 Korrekturfahne base (newsrecommendersystems) 10.05.2023, 16:51

https://www.soscisurvey.de/newsrecommendersystems/?s2preview=odJJ3VDkVQSGYhbjxqZCyhmcFa32nr2s&questionnaire=base&csfr 5/14

question('K105')

8. Welchen der untenstehenden Artikel würden Sie gerne lesen?
K105 
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question('K102')

9. Welchen der untenstehenden Artikel würden Sie gerne lesen?
K102 
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question('K103')

10. Welchen der untenstehenden Artikel würden Sie gerne lesen?
K103 
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PHP-Code

if (value('Z101')==1) {question('M101');}
elseif (value('Z101')==2) {question('M102');}
elseif (value('Z101')==3) {question('M103');}

question('M101')

11. Welchen der untenstehenden Artikel würden Sie gerne lesen?
M101 
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question('M102')

12. Welchen der untenstehenden Artikel würden Sie gerne lesen?
M102 
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question('M103')

13. Welchen der untenstehenden Artikel würden Sie gerne lesen?
M103 
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PHP-Code

if (value('Z101')==1) {question('V101');}
elseif (value('Z101')==2) {question('V102');}
elseif (value('Z101')==3) {question('V104');}

question('V101')

14. Welchen der untenstehenden Artikel würden Sie gerne lesen?
V101 
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question('V102')

15. Welchen der untenstehenden Artikel würden Sie gerne lesen?
V102 
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question('V104')

16. Welchen der untenstehenden Artikel würden Sie gerne lesen?
V104 
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Fast geschafft! 

Ich interessiere mich nun noch für Ihre persönliche Einstellung zum Thema "Diversität in Nachrichten". 

Dazu bitte ich Sie, noch die letzten drei Fragen zu beantworten. 

17. Worauf legen Sie beim Konsum von Nachrichtenartikeln auf online Plattformen Wert?
Bitte wählen Sie die zwei Optionen, die Ihnen am wichtigsten sind.

Aktualität: ich lese gerne Artikel zu aktuellen Themen

Persönliche Passung: ich wähle gerne Artikel, die meine persönliche Meinung und Einstellung zu einem Thema darstellen

Variation: ich wähle gerne Artikel, die verschiedene Meinungen und Einstellungen zu einem Thema darstellen

Persönliches Interesse: ich wähle gerne Artikel, die zu meinen Interessen passen

18. Für wie wichtig halten Sie die Darstellung verschiedener Sichtweisen zu einem Thema in den Nachrichten?

gar nicht wichtig wenig wichtig wichtig sehr wichtig

19. Für wie wichtig halten Sie das Lesen von diversen Nachrichten (Lesen von verschiedenen Sichtweisen zu einem Thema)?

gar nicht wichtig wenig wichtig wichtig sehr wichtig

Letzte Seite

Ich möchte mich ganz herzlich für Ihre Mithilfe bedanken!
Ihre Antworten wurden gespeichert, Sie können das Fenster nun schließen.

Wenn Sie gerne über die Ergebnisse der Studie informiert werden würden, können Sie mich gerne unter folgender E-Mail Adresse
kontaktieren: a11812688@univie.ac.at

Ich wünsche Ihnen noch einen schönen Tag!
B.A. Laura Modre, Universität Wien – 2023

ED01
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ED03 

ED04 
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Liebe Laura, 
 
ich habe deine Bachelorarbeit sehr gerne gelesen. Sie ist dir, wie bereits deine Fachliteraturar-

beit, außerordentlich gut gelungen!      
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