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Abstract
The NPO, the Dutch national broadcasting company, wonders about the effectiveness of their on-screen
recommendations via the NPO Start platform. In particular, they are interested in exploring whether their
‘public value’ recommendations might evoke a state of Reactance amongst users with certain
characteristics. Public values are defined by the NPO and assigned to items based on an evaluation of
aspects such as diversity. This led to the central research question of this Master study: What are
effective ways to improve the NPO Start recommender system? More specifically: What is the effect of
Consumer Need For Uniqueness and Openness to Change on Reactance towards transparent labeling of recommendations?
To answer this question, our thesis presents an empirical study investigating the relationship between - on
the one hand - personal differences in the need for uniqueness and diversity and - on the other hand evoked Reactance by transparent labeling of recommendations.
Our methodology is as follows. First, we conducted an exploratory case study in the form of a usability
walk-through. Next, we studied the issues found in more depth by means of a literature study. Based upon
the insights gained, we launched an online study into the effects of labels of the ‘public value’ with varying
transparency. Below, we first roughly summarize our findings from the literature study. Next, we sketch
our expectations of the online study. Then, we focus on the results obtained from the latter.
Previous research has explored the importance of transparency with regards to recommendations, the need
for diversity and the diminishment of any possible filter bubbles. This is relevant for the NPO, as they
want to broaden the view of their audience by adding ‘public values’ to their recommendations. However,
the need for diversity is found to differ from person to person and might even lead to avoidance of the
recommended items if a person feels forced to select an option, leading to Reactance. If given expert
advice, participants who feel threatened in their choice options may even opt for the opposite item of
their preference, if the preference is the advised item. These literature findings make it relevant for the
NPO to investigate how the labeling of their ‘public values’ is perceived and if it accomplishes the goal of
broadening the view of their audience. The personal differences in this Reactance could possibly be
explained by the so-called Schwarz traits, as they deal with the willingness to explore. Especially since
Seemann et al. (2005) found a correlation between the trait Reactance and several Schwarz traits.
Specifically, Manolios et al. (2019) found that Openness to Change shows more exploration behavior and
might therefore feel less Reactance. Additionally, research into avoidance behavior suggests that
participants who score high on several Consumer Need For Uniqueness dimensions, feel irritation with
regards to personalization (Stiglbauer et al., 2018). Previously, research into both the Schwarz and CNFU
characteristics has mainly focused on the need for exploration, and less on the effects of transparency on
Reactance.
Based on these literature findings we formulated our expectations of the effects of different levels of
transparent labeling. In the control condition, participants were confronted with the current label ‘Also try
this’, in the medium condition the label read ‘Outside of your bubble’ and in the high transparency condition
we explained that the items contained more public value. We measured whether this had any effect on the
amount of selected ‘public value’ items and the evaluation of the participants on a Reactance survey. We
expected the medium transparency conditions to feel less as expert advice so that it would decrease
Reactance and increase item selection. The high transparency condition, although it provides the user with
more insight, was expected to increase the level of Reactance and lower item selection. Furthermore, we
expected Reactance to be a predictor of this effect. Finally, we expected these effects of transparency on
Reactance to differ according to the CNFU and Schwarz traits. We expected the level of Reactance in the
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medium condition to be even lower for participants who scored high on Openness to Change, Creative
Choice and Similarity Avoidance. In the high condition we expected Reactance to be higher for Creative
Choice and Openness to Change, and lower for Conservation and Similarity Avoidance.
As for the results obtained from our online survey, in total, 31 participants responded, where 29 successfully
completed the survey. We did not find support for our expectations regarding the effect of transparency
on item selection behavior. Neither did we find an effect of the medium transparency condition on
Reactance. However, in the high transparency condition we did find several effects. Similarity Avoidance
showed the opposite of our expectations, namely that it increases the level of Reactance. Additionally, we
found that Openness to Change does meet our expectations by increasing the level of Reactance.
Moreover, the high transparency condition shows a general effect of increased Reactance. Finally, a
general effect of Creative Choice on Reactance was found, where participants who score high on this
Schwarz trait generally show less Reactance.
To answer our research question, we advise the following for the NPO: For the short term we
recommend to reformulate the label for the ‘public values’ such that it expresses choice rather than expert
advice. For the long term, the NPO should consider investigating different label formulations, or user
interface options, which allow the user choice autonomy, such that users who score high on Openness to
Change and Similarity Avoidance will feel less Reactance.
Keywords: Transparency, CNFU, Schwarz values, Recommender system, Labeling, Diversity
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Chapter 1. Introduction
In the framework of completing my Master’s degree Human Technology Interaction
I performed research into the recommendation systems of the digital platform of the
NPO and their aim to broaden the views of their audience. In recent developments,
recommendations aim to become more diverse and help the user in their exploring
behavior, however, the personal differences of their viewers are often not taken into
account. This chapter sketches the backgrounds.
Watching online videos, listening to music or indulging in some e-shopping: you have encountered a
recommender system, providing you with recommended items, presumably based your behavior. Even if
you knew exactly what you were looking for and browsed directly to your preferred item, surrounded by
that item are recommendations. In some cases the reason for the recommendation might be clear,
however, the algorithm is quite often perceived as a black box, which might lead to frustration, which we
intend to further analyze in this thesis.
One such movie platform is the online platform of the NPO, the Dutch national broadcasting institute.
NPO Start (formerly Uitzending Gemist and NPO Gemist) is the free video-on-demand service of the
NPO, with the possibility to watch previously broadcasted television. An app is available for Android and
iOS, as well as certain smart TV platforms. The online service was started in 2003 under the name
Uitzending Gemist, which later became NPO Gemist, which only offered re-watch functionalities. In
2017 the platform was renamed to NPO Start, focusing more on on-demand video; for programs from
the NPO where the user is recommended new programs based on his preferences. Basically, the website
mostly contains its own productions that remain permanently available. Additionally, some purchased
programs are made available temporarily through the portal.
As most other movie platforms, NPO makes use of recommendations with an algorithm. One of the ways
to predict a user’s affinity for items or information the NPO uses, is the collaborative filtering (CF) system
(Herlocker et al., 2000). Unlike a content-based system, in which items are fitted according to categories
and other item characteristics, filtering decisions in CF are based on ratings of users. For instance using
‘likes’ an item receives or the amount of time someone has spent on an item. This feedback establishes a
profile of interests of a certain user. The user profile is then used by the CF system to match users with
similar interests or tastes and displays recommendations accordingly. Another way to predict the affinity
for certain items is a session-based recommendation, based solely on the user’s actions (Ludewig and
Jannach, 2018) in the current session, as opposed to likes by others. In this case the items watched by a
user are used to suggest another item based on the same characteristics. In some cases a session can be as
short as only the previously watched item.
However, the CF type of recommending could pose a problem with diversity, as unknown items are less
likely to be recommended and will therefore remain unseen. In session-based this problem arises when
there are no high correlations with other items. Therefore, several recommender systems have already
started to incorporate a more diverse approach by also experimenting with the amount of novelty (Vargas
& Castells, 2011). Tintarev (2017) for instance, proposes a model for diversity aware recommendations,
which considers both item and user diversity, the latter indicating that there is an intrinsic need for
diversity that differs between users. This also adheres to the natural ‘Variety-Seeking’ behavior found in
people. According to McAlister (1982), research into the selection behavior of drinks showed that
individuals selected their favorite items only half of the time, with the other half selecting less preferred
items. This ‘Variety-Seeking’ behavior can be explained by contextual factors, item specific factors and a
personal need. The latter of which can differ greatly from person to person.
1

The NPO Start platform tries to make use of this intrinsic need by using ‘public values’ to diversify their
content. These ‘public values’ are NPO determined scores for different programs, in order to broaden the
views of their audience, which will be elaborated on in Chapter 2: Context. Currently, the fact that some
recommendations are based on these values is not shared. Every set of recommendations on the NPO
platform has a title, a so-called label. However, the title of the ‘public values’ recommendations does not
explain why these items are recommended. Therefore, it is unclear if these items reach their goal of
broadening the view of the audience or might lead to some form of frustration. Additionally, as McAllister
(1982) states, the need for diversity differs per person and is dependent on personal values. Eskandanian
et al. (2016) even claim that diversity in recommendations could harm the experience for users with less
need for diversity. This could pose a problem for the NPO, since the goal of the NPO is to persuade
people to watch content with more public value by diversifying their recommendations.
Research into persuasion (Zuwerink & Devine, 1996) suggests that people who considered their personal
importance attitude to be high were actually resistant to persuasive messages. This results in a state of
Reactance where a person feels their choices are eliminated or threatened (Miron et al., 2006). Research by
Stiglbauer et al. (2018) shows that this resistance is different depending on the consumer need for
uniqueness (CNFU). In their research they looked at personalized web advertisements and avoid or
approach behavior. They found that high scores on the dimension creative choice indicate to approach
behavior, but high scores on the dimension similarity avoidance indicate avoidance behavior, due to
irritation. It is unclear if this irritation might be an effect of Reactance, as there has been little research
into CNFU and its effect on Reactance.
There is, however, an exploratory research into music recommendations by Manolios et al. (2019), which
found that three self-assessed personal values contributed to the search for new songs: SelfTranscendence, Openness to Change and Self-improvement. According to their research, users who
attribute themselves with these traits are more prone to search for new songs and might benefit from
more transparent labels to stimulate ‘Variety-Seeking’ behavior (McAllister, 1982). However, it is unclear,
which personal differences might contribute to Reactance. Hence, in this thesis, we will further investigate
the relation between transparency and Reactance based on personal values.
To do so, we look into different theories on personal values and the context of the NPO platform. Our
research is divided into two parts. First an exploratory study, followed by our main study. The purpose of
the exploratory study is to investigate personal differences and the browsing behavior of the users of the
NPO Start platform to generate a central research question. To answer this research question we first
perform a literature exploration. In our main research we use the outcomes of the literature research to
design an experiment regarding different transparencies, thereby integrating the results of the exploratory
studies.
Reading guide
The first component, regarding the exploratory study, starts with literature research in order to map the
context of the NPO and investigate general personality traits and their effect on exploring behavior
(Chapter 2). Secondly, the methods for the exploratory research into the NPO platform are explained in
Chapter 3. This will lead to the analysis (Chapter 4) and discussion (Chapter 5) of this study in order to
define the exact research question. Leading to the second component, the quantitative research, which
starts with the literature research in Chapter 6, where the effect of transparency on personal differences
and Reactance is further investigated in order to define the experiment (Chapter 7). Chapter 8 will contain
the analysis, and finally in chapter 9 the research question is answered.
2

Chapter 2. Theoretical background personal values and NPO
In this chapter, literature research is used to investigate recommendations of the NPO
platform and their goal of promoting ‘public values’. To do so, we first elaborate on
the different types of recommender systems in Section 2.1. Section 2.2 then further
explores the possible filter bubbles that might arise from recommender systems due to
lack of diversity. The user need for this diversity is further investigated with regards to
personal values in Section 2.3 to 2.5. Finally in Section 2.6 we investigate how NPO
Start implements these different recommendations. Building on this chapter we will
conduct the exploratory study into browsing behavior as described in Chapter 3.
2.1. How do recommendations work?
Currently, most movie platforms make use of recommendation algorithms. These algorithms can be
content-based (CB), which means that a system recommends an item to a user based on characteristics or
descriptions of the item and a profile of the user’s interests (Pazzani and Billsus, 2007). This profile is
based on their previously watched or liked items. For example, if a person watches two comedy shows,
they will receive recommendations based on the label ‘comedy’. Contrary to CB, the algorithm can also be
based on the comparison with other users, rather than items. In the previous example a user would
receive a recommendation based on the watch history of another user, with similar interests. One such
algorithm, based on comparisons with other users, is the collaborative filtering (CF) system (Herlocker et
al., 2000).
The CF system constructs a user profile using explicit feedback, such as likes, and reviews or implicitly via
user behavior on a platform. An example of the latter is automatically grading watched content based on
the amount of time spent on the item. If an item has been watched fully this will warrant a bigger ‘grade’
than if the user switched off halfway through. This explicit or implicit feedback establishes a profile of
interests of a certain user. The user profile is then used by the CF system to match users with similar
interests or tastes. The implicit and/or explicit feedback from those similar users is used to generate
recommendations for the user. This could pose a problem with diversity, as items that are less watched
will not be recommended as often, and remain unseen.
This problem with diversity becomes even more apparent when there are no long-term user profiles
available. A platform may not always have these profiles, as some users might be new, or not logged in.
Therefore, several platforms also opt to rely solely on the user’s actions in an ongoing session and adapt
their recommendations accordingly (Ludewig and Jannach, 2018). These are called session-based
recommendation approaches. In some cases the session can be as short as only the previous viewed item.
However, this leads to the undesirable effect that items that correlate less with other items are also
recommended less, leading to even less diversity.
To combat the lack of diversity many recommendations make use of a novelty weight, which indicates
how different an item is with regards to what has been previously recommended or viewed by either the
person or community (Vargas & Castells, 2011). This helps with the discovery purpose of
recommendations. Vargas and Castells argue that recommendations only make sense if they expose the
user to new experiences that they would otherwise not have found. Exposure to these new experiences
prevents the user from being locked up in a filter bubble.

3

2.2. Filter bubbles
The first mention of filter bubbles is by Eli Pariser , which mentions the term in his book ‘The Filter
Bubble: What The Internet Is Hiding From You’ (2011). It refers to a side effect of personalization, where
increasingly content is shown that agrees with your view, and steadily there is a decrease in exposure of
views contrary to your own. However, there are several researches that dispute this claim. For instance
Zuiderveen Borgesius, et al. (2016) found little evidence to support the filter bubble theory when
synthesizing empirical research. In the case of self-selected personalization they found the effects to be
small, meaning that only a small fraction of news selection contributed to polarizing political views. They
also found it to be different for each individual, with many remaining unaffected. It should be noted
however that in their research they have mostly looked at self-selected personalization, and less at
algorithms.
The more company-driven filter bubble is one of the outcomes from the research of Haim et al. (2018).
They looked at different news outlets and specific choices in news categories. Their focus was on the
diversity of news sources and content. They found only minor effects on content diversity due to selfselection, possibly indicating a need for diversity, and no effects of implicit personalization. They did find,
however, that Google News showed more content from certain sources. Those sources are considered to
be more conservative, and possibly put more effort into search optimization. These results seem to be
curated by Google and are less to blame on algorithms, but could possibly indicate that companies, as the
NPO, should be aware of the way they recommend their items.
2.3. Variety-Seeking behavior
Even though users are often unaware of the workings of a recommender, they are often appreciated. The
Consumentenbond (Vrijdag, 2017) even uses it as one of their criteria and mentions that Netflix has good
and personal recommendations, which is also confirmed by Digital Trends (Cohen & Woodard, 2020).
Interestingly, even though Netflix’ recommendations are perceived as a good fit, their algorithm does not
provide a recommendation that exactly matches with all watched content (Plummer, 2017). It uses a
reranking technique to predict what a next step could be, instead of showing similar items. This raises the
question of why these recommendations are perceived as a good fit?
The answer to this question may lie in the ‘Variety-Seeking’ behavior. Research by Van Trijp et al. (1996)
indicates that next to recommendations from others, or contextual factors, such as items on sale, there are
also intrinsic variety seeking motivations for switching between brands. One of these intrinsic motivations
is the need to stay stimulated. When a consumer is using a product often, this could lead to satiation of
that product, enhancing the need for a consumer to switch. This is an interesting finding with regards to
recommendations. Repeatedly showing similar content could potentially create the same effect of
saturation.
Tintarev (2017) for instance, proposes a model for diversity aware recommendations, which considers
both item and user diversity, as the differences in diversity needs for users should be taken into account.
She argues, like Zuiderveen Borgesius et al. (2016), that when ignoring these differences in needs could
lead to aversion. Simply showing different diverse items could result in a strong avoiding behavior if the
user disagrees with the items, resulting in an even narrower view. This could pose a problem for the NPO,
if a user is confronted with PV items, while not agreeing with them. In light of this user diversity Van
Trijp also argues that the levels of stimulation differ from person to person, where some individuals are
more easily satiated than others, indicating a difference in personal values.
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2.4. Personal need for diversity
Personal values can be defined by what is important to someone in life and what they strive for. If
personality is a description of the person, personal values are also a description of what they aim to be
(Roccas et al., 2002). There are several ways to evaluate personal values, but the dominant approach for
representing the human trait structure is the five-factor model. Both the research by Tintarev et al. (2013)
and Chen et al. (2013) use the big-five factor model for personality to evaluate diversity seeking in
recommender systems. This model was developed by Roccas et al. (2002) using the 10 personality traits
from Schwarz (Schwarz et al., 1992): Self-Direction, Universalism, Benevolence, Conformity, Tradition,
Security, Power, Achievement, Hedonism and Stimulation.

Figure 2.1. The big-five personality traits divided over the Schwartz values. Source: Roccas et al., 2002,
colors added by thesis author
These 10 traits lead to 4 of the personality factors as described by Roccas, namely: Openness to
Experience, Agreeableness, Conscientiousness and Extraversion. The fifth personality factor is that of
Neuroticism, which lacks any of the Schwarz traits. To illustrate the connection between the Roccas
factors and the Schwarz values, we used the disc containing the Schwarz values as shown in Roccas et al.
(2002) and added the colors to reflect the big five personality factors, as shown in Figure 2.1.
The Openness to Experience factor should lead to a higher need for diversity, as it describes active
imagination, aesthetic sensitivity and preference for variety (Stimulation), attentiveness to inner feelings
(Self-Direction), and intellectual curiosity (Universalism) (John & Srivastava, 1999). However, Chen et al.
and Tintarev et al. showed otherwise. Tintarev et al. focused on the Openness factor and found no
significant result. Chen et al. examined all factors from the Big-five model and found that from this model
the Conscientiousness factor actually had the most effect on the search for diverse items. This factor leads
to either prudence (high) or impulsivity (low). Chen et al. found this factor to be negatively correlated with
diversity, meaning that a more impulsive personality would opt for more diverse items.
Interestingly, this find goes against the research of values in music recommender systems of Manolios et
al. (2019). They found that three self-assessed personal values contributed to the search for new songs:
Self-Transcendence, Openness to Change and Self-improvement. According to their research, users who
attribute themselves with these traits are more prone to search for new songs. In this case, the selfassessed factor Openness to Change would be similar to the Openness to Experience factor of the Bigfive model. Possibly this is an indication that Openness to Change is more related to a need for
uniqueness.
5

2.5. Diversity and uniqueness
In marketing, the need for diversity is often measured by the consumer need for uniqueness (CNFU)
construct (Ruvio, 2008). Similar to the ‘Variety-Seeking’ behavior, according to the CNFU theory, every
person craves uniqueness to some extent; however, they might risk losing social approval. CNFU
therefore distinguishes the following three dimensions: Similarity avoidance (avoiding popular products),
Creative choice counterconformity (selecting uncommon products) and unpopular choice
counterconformity, where products are actively chosen to deviate from social norms. The latter actively
might risk social approval.
Marketeers often make use of the fact that people can distinguish themselves by using different (physical)
products to display their uniqueness. This behavior might be extendable to the digital world. Stiglbauer
and Kovacs (2018) investigated whether CNFU determines the reaction to personalized web
advertisements. In their research they found that Creative Choice leads to approach behavior and
Similarity Avoidance to avoidance behavior, due to irritation. The latter is an interesting find regarding the
NPO, as there could be irritation if certain items were recommended without fully knowing the reasons
behind the recommendation.
2.6. NPO Start platform
As mentioned in Chapter 1, the NPO makes use of CF recommendations on the NPO Start platform. To
broaden the views of their audience, some of these CF recommendations make use of ‘public values’ to
diversify the recommendations. These values are based on the responsibilities of the company (Beleidslijn
publieke waarden, 2016) as a government organization:
•
•
•
•
•
•
•
•

Independence: The content is made independently from any commercial influence.
Reliable: The provided content is reliable.
Pluriformity: The content reflects different worldviews and philosophies.
Diversity: The content reflects the different ethnicities and cultures in the country.
Impact: The content offers an addition to the social cohesion, quality of democracy and society,
cultural participation and/or the personal growth of viewers
Engagement: The content is developed with a clear cultural or societal engagement.
Authenticity: The content reflects real and recognizable situations.
Idiosyncratic: The content steers away from predictable views and angles.

To make sure the content of the NPO adheres to these rules there are several measurements in place. A
selection of viewers is asked on a daily basis to rate the different programs of the NPO. In addition, an
expert panel is asked to look at the programs that performed below average on the different public value
scores. On the NPO Start platform (Figure 2.2) these PVs are used to create recommendations to broaden
the view of their audience. On this platform viewers have a homepage with 17 ‘ribbons’. A ribbon is a row
of different items from the NPO (Figure 2.3) based on either a recommendation algorithm or actualities.
For instance there is a ribbon with CF recommendations, a session-based ribbon (“Because you
watched...”), as shown in figure 2.3, and a ‘Continue watching’ ribbon. The latter is partially shown in
Figure 2.2. One of the other 14 homepage ribbons is used to display items with more PV. Let us call this
ribbon the PV ribbon.

6

Figure 2.2. The homepage with spotlight item 'Vier handen op één buik' and first ribbon ‘Verder kijken’
(Continue watching). Source: NPO Start

Figure 2.3. The ‘Because you watched...’ (‘Omdat je ... gekekn hebt’) ribbon with session-based
recommendations. Source: NPO Start
Source: NPO Start.nl
The aforementioned PVs are translated into statements and presented with certain programs to a panel,
which then ranks the statements on a Likert scale. This results in the PV value given to a program. For
example, every ribbon has 50 recommended items, of which only the top 15 are shown. This is also the
case with the CF ribbon. The 35 remaining items, called long-tail items, are used for the PV ribbon. The
PV ribbon rearranges these items according to their PV value and displays the top 15. The fact that these
items were reranked in accordance with their PV value is not shared with the user, as its label reads ‘Try
this also’ (Figure 2.4), not indicating any relation with PV. In addition, the PV ribbon is mixed with the 16
other ribbons on the homepage.

Figure 2.4. The ‘Also try this’ (‘Probeer ook eens’) ribbon with long-tail CF items reranked according
to the PV value. Source: NPO Start
As for the panel evaluation, the ranking process of the PV values is biased. This is due to the inconsistent
amount of statements presented with the items. Let us exemplify. Suppose there are a total of 7
statements used to rank the broadcasted items of the NPO. The NPO might determine that one of the
statements regarding program diversity does not apply to program B. Therefore, the panel is only shown 6
statements, when grading program B. However, the NPO does think that the statement regarding
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diversity applies to program A, showing all 7 statements to the panel, when grading program A.
Meanwhile, the PV value obtained from the different statements is based on all different statements. So
when the PV value is calculated for program B the total score is still divided by 7, instead of 6, resulting in
a lower score for program B. It is therefore likely this content will show up less in the feed of viewers,
resulting in less views and an even lower recommendation rating. This could be seen as creating a
company-driven filter bubble as described by Haim et al. (2018).
2.7. Conclusion Chapter 2
By showing the long-tail items from the CF ribbon, the PV ribbon offers items that otherwise would have
stayed hidden. Thereby it stimulates Variety-Seeking behavior. It is however unclear if users are aware of
this potential, as the title of the PV ribbon does not explain the contents of the ribbon. Furthermore, it is
unclear which types of users feel attracted to this type of ribbon. Looking back at the CNFU scale
dimensions, it is questionable whether such a ribbon would be perceived as socially approved. It is also
doubtful whether it persuades the Openness to Change trait towards more exploration. Clearly the
positioning of the PV ribbon also influences the usage. It is therefore important to investigate how the
users of the NPO browse the platform, and particularly, in what way they make use of the PV ribbon.
This will be explored in Chapter 3.
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Chapter 3. Methods exploratory study
In the previous chapter we raised some questions regarding the browsing behavior of
the NPO user. In particular, it is unclear for NPO Start how the PV ribbon is used.
Therefore, this chapter examines the browsing behavior. We employ two methods. In
the first, we analyze historical data. This data is the Click Through Rates (CTR),
obtained from (i) Google Analytics, and (ii) the NPO survey on customer satisfaction,
as explained in Section 3.1 and 3.2. This analysis will lead to a prediction of the types
of browsing behavior, which are discussed in Section 3.3. As for the second method,
we designed a usability experiment to investigate the personal motivation for browsing
behavior, including scrolling. The aim of this experiment is twofold: Verify the
predicted browsing behaviors from Section 3.3, and focusing on the driving forces for
these behaviors, as discussed in Section 3.4. Finally, the target participants and
procedure will be explained in Section 3.5.
3.1 Exploring CTR data of the homepage
To investigate the diverse needs of the users and their ‘Variety-Seeking’ or individual behavior, first the
CTR of the platform was investigated. On the NPO Start homepage, several trends are noticeable.
According to the internal demo of the Marketing Intelligence Team (MIT) of the NPO in 2019, based on
Google analytics data, 20% of the site users skip the homepage entirely, by using Google to find a specific
program, instead of the homepage (Vindbaarheid NPO, 2019). In comparison, 55% of the mobile app
users visit the homepage, versus 18% on the website. This is unfortunate as the homepage has most of the
recommendation functionalities and the PV ribbon. In our user test it is therefore important to investigate
the homepage on the desktop to find the results.

Figure 3.1. Percentages of CTR, on the left Android systems, on the right iPhone. Source: the MIT demo
Since desktop users tend to skip the homepage, the internal demo further investigates the homepage in
the mobile app and finds that 26% to 28%, depending on the operating system, directly navigate to the
search bar on the top right (Figure 3.1), without using other functionalities on the homepage. Another
26% to 28% use the bottom menu buttons. Only about 20% of the users use what is directly visible on
the homepage (Figure 3.1). In this case only the content is selected that directly appears in the app.
Viewers rarely scroll down to view other content on the homepage (internal demo, 2019). Therefore,
skipping the recommendation ribbons and the PV ribbon.
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Explanation and titles
Even users who do browse find the system difficult to navigate. A survey research by NPO (2016) reveals
that the tags used by the NPO are ambiguous to their users, and therefore difficult to use as a selection
tool. Within genres there are tags such as ‘Documentaries’ and ‘Series’, which describe the format, but also
‘Humor’ and ‘Youth’, which describe the type of content. Furthermore, most content is given the label of
‘Informative’. It is unclear what the difference is between ‘Documentaries’ and ‘Informative’.
In addition to proper explanation of the genre, the users indicate that there should be as little text as
possible in the items displayed. This may be an indication that additional information could lead to less
satisfaction. Preferably, all information is given via promos. This could have an impact on
recommendations, as these should be visual rather than textual. Preferably, there would even be previews.
YouTube and Netflix already implement this: On hover an item will already start displaying a mini promo
for the item.
3.2. Results from NPO survey on customer satisfaction
Proper labeling and visualization are important for recommendations, but first and foremost the users
need to encounter them. Research by the Tevredenheidsmeter (2019) indicates that most users are not
satisfied with the view suggestions displayed on NPO Start. 57% were unsure if there were even any
personal recommendations present. This could be due to the fact that a large amount of users skip the
homepage.
The answers on the open question on personalization of the NPO survey differ from ‘too general’ to ‘not
relevant for me’. However, the survey did not query the respondents on their needs for personalization.
Therefore, it is unclear if the users of the platform desire a type of recommendation at all. Possibly this
depends on their CNFU dimension. These reactions, combined with the ‘hidden’ features on the
homepage, are limiting the ways in which the NPO can encourage users to browse other content.
There could be one indication, however, that the users of the NPO Start platform also perform more
browsing behavior, next to search. Some users, for instance, also visit the ‘all programs’ page: 7.5 to 9%
on the mobile interface (Figure 3.1). On this page all programs of the NPO are shown in a grid. First
showing 20 items, sorted by popularity. By clicking the ‘show more’ it reveals another 20 items, and so on.
On this page there is also a sorting functionality, where the user can select genre, a letter of the alphabet
or the time of showing (Figure 3.2). These genres are the ambiguous genres as mentioned earlier. The fact
that there are some users who visit this page could be an indication that there is also another type of
desired interaction, next to search, more focused on browsing.

Figure 3.2. ‘All programs’ page with genre. Source: NPO Start.nl
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3.3. Expected browsing behavior with regards to re-watch and Variety-Seeking
This means that based on the data from Google Analytics and the current situation on the NPO Start
system, there seem to be two types of user interaction. The first, and most catered to, is the search and rewatch interaction. This could be due to the original function of the system as a re-watch platform, rather
than a ‘on demand’ platform. This however caters more to the Similarity Avoidance CNFU dimension, as
it leaves users to find their own programs.
The second type of user interaction is the one concerned with browsing and possibly ‘Variety-Seeking’
and the Creative Choice dimension. In accordance with the public value statement number 5, ‘Impact’, the
NPO wants their audience to experience different content and broaden their views. This would mean that
they need to enhance the browsing functionality on their website, rather than the search and re-watch
functionality.
To find out how this browsing functionality can be enhanced, it is first important to further investigate the
current needs of the user. Previously, the focus has been on the CTR and site usage based on Google
analytics and NPO Surveys. However, this leaves a gap considering the reasons a user might opt for this
type of interaction. Is the search function a popular function because of the desire to navigate directly to a
program or is it due to the lack of other browsing options.
3.4. Usability walk-through
In order to investigate these user needs, we conducted a usability walk-through. As Polson et al. (1992)
describe, a cognitive walk-through is intended to evaluate the ease with which users can perform a task in
a system, without informal coaching or formal instruction. There should be a description of, or worked
out, interface and a task scenario (i.e., a description of the tasks to be performed in the experiment by the
user) provided to the participant. In this case the NPO Start system on the desktop is the worked out
interface. The desktop version is used to evaluate what the participants would do when arriving on this
page, instead of using Google. Since the information about the behavior regarding the desktop version of
the homepage is insufficient for our research, the expected user flows are based on the mobile devices
CTR. For the scenarios the aim of the walk-though is important.
The aim in this case is to find out what the motives are for a user to use certain functionalities within the
NPO Start system, with regards to search and Creative Choice functionalities, and investigate possible
alternatives. As Polson et al. (1992) explain, the scenario should have a clear goal and expected actions.
For the search and re-watch interaction we expect the search bar to be the most suitable functionality,
followed as alternative by the menu bar with the ‘all programs’ page to navigate to a program directly. This
expected flow is worked out in Figure 3.3 and will be part of our first scenario. Note that the search and
re-watch functionality asks for a certain familiarity with the system and its contents. It is therefore
interesting to see what unfamiliar users to the system will use in this first scenario. To investigate this
usage also participants with little to no knowledge of the system will be asked.
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Figure 3.3. Our expected user flows to scenario 1 and 2.
We also distinguish a second scenario of ‘Variety-Seeking’ and Creative Choice behavior, there can be
several functionalities, such as scrolling the homepage and using recommendations. In particular we are
interested in the usage of the recommendation ribbons, both on the homepage and at the end of an item,
as this could enhance the public values of the NPO. In this case we expect the difference in behavior
between users who are familiar with the system, and users who are not, to be relatively the same due to
the search for new content, which, according to the CTR data, is rarely the case for familiar users. In
accordance with the CTR data it is expected that the participants will select the ‘spotlight’ item, or,
alternatively, the first two ribbons on the screen (see Section 3.1). They will not scroll down to other
content (Figure 3.3) and will display little Creative Choice behavior.
We phrased the scenarios as follows: The first is composed with regards to the high usage of the search
bar and menu items. In this scenario users are asked to use the system as they normally would when
considering a TV-watching evening. An addition to this scenario, labeled ‘scenario continuation’, looks
into the user flow after watching an item. In this scenario the behavior after watching an item will be
investigated, to see if there is a desire for browsing. This scenario is aimed at the next-item
recommendation functionality. Since this functionality on the episode page appears after the end credits, it
is expected no user will make use of this functionality. Instead, it is expected that a user will scroll down to
select another episode from the same series on the item page, as is normal behavior when binge watching,
and also asks for little browsing behavior. Alternatively, they might use the search bar or menu items to
select another program to watch, reverting back to scenario 1 (Figure 3.3). Since the home screen is often
skipped, the expectation is that it will be ignored in this scenario.
The second scenario is a separate scenario focused on browsing the system and ‘Variety-Seeking’ behavior
of Creative Choice. If the participant already showed a logged-in browsing behavior in scenario 1, rather
than directed search, this scenario can be skipped. The participant is asked to look for new items they
might want to watch in the system, while using an account. The latter ensures that there is personalized
content. According to the CTR numbers, despite the logged-in state and potential for personalized
content, it is most likely the users will select the ‘showcase’ item on the homepage. Alternatively they
might pick one of the other ribbons on the homepage (Figure 3.3). We expect that they will not
specifically use the recommendation ribbons, due to the lower position on the page.
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3.5. Target participants and procedure
For this walk-through, participants are picked from the age group of 18 to 24 with a technical
background. Both users who are familiar with the system and users who are not will be selected. In a
cognitive walk-through, as described above, there is the option to perform it individually or group-wise.
This could be useful when investigating behavior when there is a group viewing. However, we did not opt
for this, as it is important to find the interaction pattern that is most natural to the individual participant
and not influenced by others. The technical background ensures that there is some knowledge of using
video systems. The results from the unfamiliar users can be used to enhance the system for newcomers
and show the interaction behavior based on expectations from other systems. The results from the
familiar users can be exploited to investigate the current needs. Since the NPO Start system is a Dutch
system, the participants must all be Dutch speaking, and therefore the questions and scenarios were all
translated into Dutch.
The participants will be presented with a laptop with an incognito browser so they feel free to use the web
browser as they normally would. The scenarios will then be presented and the participants are asked to
practice Thinking Out Loud. This way they can explain the actions they were taking in the system. This
helps to evaluate the motives of the user for selecting certain functionalities. They will be audio recorded
and there will be a screen recording to track the different elements that are being used.
After the second and last scenario, we will conduct a short interview, which will also be recorded on
audio. Since this walk-through is concerned with the intention of usage of functionalities within the
system, the standard usability questionnaires such as the System Usability Scale (SUS) and the
Questionnaire for User Interface Satisfaction (QUIS) could not be used as they deal with efficiency and
quality of use of a certain use case instead of exploration of use cases. Therefore the walk-through will be
conducted as using the four questions as posed by Blackmon et al. in 2002 in their paper “Cognitive
walkthrough for the Web”:
* Will the user try and achieve the right outcome?
* Will the user notice that the correct action is available to them?
* Will the user associate the correct action with the outcome they expect to achieve?
* If the correct action is performed; will the user see that progress is being made towards their intended
outcome?
In this case there is no ‘correct’ action, only expected actions based on the CTR data. However, there are
functionalities of the system that are currently overlooked by the user, mainly related to the browsing
interaction type and Creative Choice. Looking at the questions of Blackmon, Polson et al., the
functionalities that are likely to be overlooked, offset against the chosen functionalities, will therefore be
the focus of the interview. The first 3 questions are based on the typical cognitive walk-through questions.
The other questions are based on the ‘browsing’ interaction type.
1. Why did you choose <element> in scenario 1?
2. Were there other options?
3. What did you expect would happen?
a. Did the system deliver? Why?
4. How often do you search for new content on a video site?
5. How often do you use NPO Start to do this?
6. What is NPO Start to you?
7. How do you normally use it?
8. How do you normally use a video site?
13

a. If different: Why?
9. Were you aware of any personal content on the NPO Start system? How come?
10. Do you use recommendations from video platforms? Why?
11. Other remarks?
3.6. Summary Chapter 3
In this chapter we looked at the CTR data and the results from the NPO survey into user satisfaction.
These results were used to make a prediction about the browsing behavior of the user. To test this
prediction and investigate the motives for the browsing decisions of the user an experiment for an
exploratory study was designed. The results from this exploratory research will be presented in the next
chapter.
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Chapter 4. Results exploratory study
This chapter provides the results from the exploratory research. We use our expected
flows from the scenarios to confirm or disprove our expectations with regards to the
current browsing behavior of the user. Section 4.1 introduces the participants. Section
4.2 and 4.3 show the results to scenario 1 and its continuation respectively. Next
Section 4.4 tunes in on the results of scenario 2. We will further elaborate on these
results in Chapter 5.
4.1. Participants
The walk-through was performed with 14 participants, 11 (79%) of which were in the age group of 17 to
24. The reason for this is that this age group is likely to make frequent use of online video platforms.
Three (21%) were outside of this age group. However, they showed similar browsing behavior and were
therefore included in the outcomes. The familiarity with the system can be seen in Figure 4.1. All
participants were either students or lecturers at a technical university of applied sciences. All participants
signed the informed consent form and no other personal information besides gender and age was
gathered. Since only three participants were female, no real differences in gender could be considered.

Figure 4.1. Types of participants
In order to bundle the flows of the participants in the following sections a flow was worked out per
participant. These can be found in Appendix I.
4.2. Results scenario 1
First, the behavior on scenario 1 was investigated (c.f. Figure 3.3.). In scenario 1 we expected the user to
navigate to the search bar on arrival in the system. The participants were asked to display the behavior
they would normally display on a video-watching evening. The different flows of the participants were
examined (Figure 4.2). The assumption of most users using the search bar, and therefore not display
‘Variety-Seeking’ behavior, was mostly met, where 7 participants ended up using the search bar when
arriving at the system. 4 of these participants select an item from auto-complete suggestions, while the
remaining three hit enter to arrive on the search page with all suggestions. On the search page most users
(2 out of 3) select an item, instead of a series, to directly go to the desired episode. When asked why the 7
participants opted for a search function, 5 familiar participants indicated that they only go to NPO Start if
they already know what they want to watch. This might indicate less Openness to Change. One familiar
participant indicated that they knew from experience that they couldn’t find their program when using
other functionalities of the system. The other participant (unfamiliar with the system) indicated to be just
randomly searching.
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Figure 4.2. Scenario 1 participant flows.
Although it was to be expected that familiar participants would opt for the search bar, there were still two
familiar participants who did not (scenario 1 alternative, Figure 4.2). The one who chose the alternative
path of ‘all programs’ expected to find the program they were searching for on this page. Therefore, this
participant was also considered to have a clear goal instead of browsing. The second familiar participant,
however, chose to scroll the homepage, indicating that they used ribbons such as ‘missed’ to catch up if
they were away for a week. In this case they selected ‘Popular’, indicating that they did not really know
what the full range of content was and popular helps them browse. It is worthwhile to note that in this
scenario this one familiar user felt the need to browse instead of search and showed ‘Variety-Seeking’
behavior.
Browsing intention and ‘Variety-Seeking’ behavior
Against expectation, 5 participants used the homepage to browse through the system. Apart from the
aforementioned participant, all others were unfamiliar with the system, and therefore unaware of the
existing content. These less familiar users indicated that they would use the website as they would other
video platforms. 2 of the participants opted for ‘highlighted’ to see what NPO would suggest.
Interestingly, 2 others opted to leave the homepage in favor of the ‘all programs’ page, indicating that they
believed this would give a better overview. 1 other unfamiliar participant navigated to the ‘all programs’
page on arrival. This participant also indicated to want an overview of all programs. This could mean that
the homepage does not provide this overview, although only one participant showed this behavior.
In the survey 9 participants, of which 5 familiar, indicated that they used ‘trending’ and ‘popular’ on other
websites to select videos. This could be another indication that there is an intention of browsing.
However, ‘popular’ also shows that there is little indication of ‘Similarity avoidance’ behavior. It is unclear
why they did not opt for this functionality in the first scenario. Unfamiliarity with the system could be a
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factor, as well as the regular behavior of ‘searching’. However, we did not pursue this subject any further
during the survey. Therefore to further investigate the browsing behavior it is important to reflect on the
continuation of this scenario.
4.3. Results scenario 1 Continuation
In the scenario 1 continuation (Figure 4.3) there are a few noticeable differences between familiar and
unfamiliar participants. One of them is the difference in behavior after reaching the end of an item. Only
5 followed the prediction of reaching the end of the item, the 9 other participants opted to minimize the
video and scroll down before the end, skipping the recommendation ribbon with ‘Others also watched’.
Of those 5 participants who fully watched an item, the three familiar participants sought out another
program, either on the Start platform, or somewhere else. These participants, again, indicated that they
only visit the platform if they know what they want to watch.
However, one of these participants indicated that they always waited for the recommendation ribbon to
show up, only in this instance they had already watched the video items that were recommended. This
follows the behavior of one of the unfamiliar participants, who did opt for an item from the
recommendation ribbon. Unfortunately, due to a bug, the recommendation ribbon did not show up for
the fifth participant. It is therefore unknown if this participant would have used this functionality. They
did mention that they would go to ‘recommended for you’ at the end of an item on another platform.

Figure 4.3. Scenario 1 continuation participant flows.
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All participants who navigated to the homepage after scrolling down, were familiar users, two of whom
had an account. This could be an indication that they are more aware of the functionalities of the
homepage. It should be noted, however, that the users were asked to search for something new, which
might not always be their regular behavior. Finally, as displayed in the third click-stream in Figure 4.3, 6
participants were searching for more episodes by scrolling down, where two participants expected to find
more using the ‘View more of’ button. Instead this button takes the user to the page of the particular
program, which shows all episodes also shown in the item page when scrolling down. Other users opted
to return to the ‘all programs’ page to get an overview.
Browsing intention ‘Variety-Seeking’ behavior
In total, 7 participants indicated they would watch another item of the same series if there had been one,
which is in accordance with the prediction, displaying little diverse browsing intention. They would
however already select one before the end credits of the current item, skipping the recommendation
ribbon. This could be an indication that such a recommendation ribbon should be placed lower on the
screen for visibility. Currently there is no indication that this type of recommendation triggers the Creative
Choice dimension of CNFU, which has an intrinsic need for Variety-Seeking. It would therefore be
interesting to investigate the effect of a more prominent placement of the recommendation ribbon. In
addition, two participants indicated they would not watch another episode, since they would only navigate
to the Start platform to watch one item. Interestingly, two participants anticipated the recommendation
ribbon at the end of the item, either by waiting for them, or by actively using them. This could be an
indication for a browsing intention in a small portion of the participants.
4.4. Results scenario 2
In the 2nd and final scenario this browsing intention was explored by asking the participants to use a
logged in version of the site and use it as they normally would on such a platform. In Figure 4.4 the
different flows of the participants are shown. These flows have more directions, as there were different
routes for participants to follow. Since this scenario did not require the participants to select an item, the
scrolling behavior was used, along with their explanations from ‘Thinking Out Loud’. This means that also
elements that were considered, but not selected, are used for the flow. The brighter yellow indicates that
this was an selection for some users. The expectation was that participants would use the spotlight item at
the top, or, alternatively, one of the first two ribbons, which was either ‘Continue watching’ or ‘Popular’.
This was based on the CTR data, which showed that the recent items in the spotlight drew most of the
attention, followed by the first two ribbons. However, none of the participants opted for the spotlight
item in the top.
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Figure 4.4. Scenario 2 participant flows.
Browsing intention and ‘Variety-Seeking’ behavior
The alternative prediction of the first two rows was considered. In total 7 participants viewed and
considered ‘Continue watching’ and 6 viewed and considered ‘Popular’, which is in accordance with the
survey results, where 9 participants indicated to use such features. However, only one selected from this
ribbon. No participants selected an item from ‘Continue watching’, which might be due to the specific
settings of the account they were logged into. Only 2 participants were in the possession of an account,
where one was able to remember their password and log in. This means that 13 participants were given a
random account to log in and did not see their own chosen programs in ‘Continue watching’.
When looking at the differences between familiar and unfamiliar participants, it is important to note that
the two participants with an account indicated that they still often use the search bar, or navigate to their
personal ‘To watch later’ list. This means they are also less familiar with the personalization on the home
screen, comparable to the other familiar participants. When looking at the flows of the familiar
participants they seem less diverse, possibly indicating less ‘Variety-Seeking’ behavior, even though there
are more familiar than unfamiliar participants. A reason for this could be that the familiar users are more
focused and have a better understanding of the programs this platform has to offer.
Against expectation, half of the familiar users even arrived at the PV ribbon (‘Try this’), and indicated they
would use this. When asked what they thought this ribbon was, 2 participants thought it was something
different from their regular viewing that NPO recommended. The 2 other participants suspected that it
was personalized, but were unsure. In comparison, only 2 unfamiliar participants considered the PV
ribbon. When asked, they indicated that they thought this was a personalized ribbon, which made them
interested. This could also indicate a browsing intention, but with more familiar items.
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4.5. Summary Chapter 4
In this chapter, the different results with regards to our exploratory study were examined. Some of the
expected flows were indeed followed by the participants. However, the flows with regards to browsing
behavior differed from the expected flows. These results will be elaborated upon in the next chapter.

20

Chapter 5. Discussion exploratory research
In this chapter we further elaborate on the outcomes of our exploratory research.
They will serve as a leitmotif for our literature research in Chapter 6. To arrive at a
central research question, first the general observations are discussed in Section 5.1,
and connected to the personal values in Section 5.2. The chapter ends with a
formulating the central research question in Section 5.3.
5.1. General observations
Despite the fact that all 14 participants indicated they used recommendations to browse on other video
sites, no participants arrived at the ‘Recommended for you’ ribbon and only 1 arrived at the ‘Because you
watched X’ ribbon. However, 6 participants did reach the PV ribbon, but were unsure if these were
recommendations, with 2 even thinking they were not. This could be an indication that, when asked to
browse, participants have a tendency to look for recommendations, but that on the NPO Start platform
these ribbons are not visible to the participants. Remarkably, the few participants who did guess that the
PV ribbon was personalized all considered using it, showing a possible Openness to Change and Creative
Choice dimension.
The fact that all participants made use of recommendations was also reflected in the indication of 5
participants that they expected some form of suggestions near the item they were watching. This was
echoed by the behavior of 2 participants who interacted with the ‘Others also watched’ ribbon at the end
of an item. This means that in total, half of the participants indicated using an ‘Others also watched’
functionality, with only 2 encountering it on the NPO Start platform. This could indicate that half of the
participants may score low on the Unpopular Choice dimension. However, some participants indicated to
never use a ‘popular’ functionality, which may indicate the opposite.
5.2. Relation with Public Values and ‘Variety-Seeking’ behavior
As mentioned earlier, in addition to recommendations, 9 participants used ‘popular’ or an equivalent
ribbon to find new items. In this case the participants did not opt for recommended content, but a
broader range, suggesting a ‘Variety-Seeking’ behavior, and less social group defying behavior.
Despite indicating the use of a ‘popular’ feature on other platforms, these participants did not initially go
for this ribbon on the homepage of NPO Start. This could be due to the familiarity with the system and
its content, or to the focus of the system on the search functionality. This is unfortunate considering the
possible ‘Variety-Seeking’ behavior and the potential of the PV ribbon. Especially this ribbon provides
content that could attract both users with a strong need for diversity and users who prefer familiar
content. In addition, it is a way for NPO to adhere to their public values statement. However, the
intention behind this ribbon is unclear for its users and therefore lacks transparency.
5.3. Transparency
In order to improve the transparency and stimulate ‘Variety-Seeking’ behavior and therefore help the
Creative Choice dimension, it must be clear to the user what they can expect from such functionality.
Several participants indicated they expected an ‘Others also watched’, ‘Because you watched X’ or
‘Recommended for you’ recommendation and had troubles with finding these on the NPO, which was
reflected in the unknown functionality of the PV ribbon.
Research by Gedikli et al. (2014) shows that providing explanations for why a specific item has been
recommended increases both trust and transparency of a system. This might encourage a user to browse
the system. In their research they look at the efficiency and persuasiveness of the explanations. Especially
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this last aspect is an important one when considering the public values of the NPO. In the case of Gedikli
et al. this is explained as changing the selection behavior, which in our case would be the viewing behavior
of the user. They argue that effectiveness and persuasiveness are strongly correlated and use both
measures to evaluate an explanation on its persuasion. However, research by Eslami et al. (2018) reveals
that both simplistic and too detailed explanations accompanying advertisements have a negative effect on
the experience of the user. Too much detail can lead to a feeling of ‘creepiness’ and a lack of trust.
Especially character traits that value autonomy might be hindered by specific transparent advice, as
Reactance theory (Miron et al., 2006) suggests they might feel threatened and opt for a different option.
They even argue that expert advice might lead to a stronger effect on the Reactance state. It is however
unclear what differences there are in terms of Reactance between different personality types. Therefore it
is important to investigate what effect transparency has on the Reactance state of the viewers who fall in
the Similarity Avoidance dimension or the Openness to Change trait of Schwartz. To investigate these
relationships the following research question was formulated:
Research question:
What is the effect of Consumer Need for Uniqueness and Openness to Change on Reactance towards transparent labeling of
‘public value’ recommendations?
In the next chapter theoretical research into transparency and their effect on Reactance for different
personality traits is used to formulate hypotheses regarding this research question in order to set up an
experiment.
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Chapter 6. Theoretical background transparency and Reactance
As the exploratory research shows, currently the PV ribbon is unclear to the users.
Nevertheless, users seem to have an interest in browsing and finding new items.
Therefore, it is important to investigate what the effects of providing the user with
more transparency could be. In particular it is interesting to investigate whether a high
degree of transparency evokes negative reactions. This chapter presents the results of a
literature search exploring the relationship of transparency and Reactance on different
personality traits. Section 6.1 explores the effects of transparent labeling. In Section 6.2
the possible Reactance is discussed, and linked to an overload of transparency in
Section 6.3. The latter leading to the first 4 hypotheses. Section 6.4 then further
investigates personal differences with regards to Reactance, leading to the final 3
hypotheses. The exploration in this chapter will in total lead to three research questions
with associated hypotheses for the experiment in Chapter 7.
6.1. Explaining recommendations
As indicated in the exploratory study, some users were actively seeking out the session-based
recommender with ‘Others also watch’. In this case they wanted to be guided by the title of the ribbon to
know why this content was displayed. This could be an indication that the PV ribbon could benefit from
more transparency. Therefore, this section explores what literature says about transparent labeling.
Research by Eskandanian et al. (2016) delves into this transparency aspect by explaining different types of
recommendation algorithms. In their research they provide the user with the choice between algorithms
with varying levels of diversity. They argue that the personal differences for the need for diversity, as
explained by the Variety-Seeking behavior mentioned in Chapter 2, could be met if it is clear which
different options are provided.
In addition to enabling choice, Tintarev (2017) also found that transparency in the form of understanding
the candidate items helped mitigate a possible filter bubble. When users’ blind spots were visualized, they
were more encouraged to explore these genres. An important role in the understanding and acceptance of
these items is therefore the way they are presented, Tintarev argues. Similarity grouping and explanations
in this case have a positive effect on the understanding and acceptance of the items. Incidentally, this
similarity grouping can be found on NPO Start, as the different ribbons represent different algorithms.
However, the explanations for the groups with similar items are not clear, not adhering the findings of
Tintarev.
The effect of awareness of a filter bubble, was also researched by Nagulendra and Vassileva (2014). In
their research they argue that awareness will help explore the user outside of their context, without having
to explore all different options and experience a choice overload. As mentioned earlier, users often
perceive recommendations as a black box. Nagulendra and Vassileva argue that most users are unaware of
their personal context on a platform. They argue that providing a visualization of a possible filter bubble
would provide control for the user, which according to Van Trijp et al. (1996) could enhance exploring
behavior.
Nagulendra and Vassileva also indicate that insights into the filter bubble increase the satisfaction with the
system. In their research, participants were able to manipulate the items that were visualized in a bubble.
All the items that were associated with a user were placed inside a bubble and all items that were not, on
the outside. Most of the manipulation movements of the categories were from outside of the bubble to
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the inside of the bubble, indicating that users mostly wanted to add to their context, as opposed to limit
their bubble. This could be an indication that, when the difference between the PV and session-based
ribbon is explained, users would opt more for the PV ribbon, to broaden their view.
Research by Gedikli et al. (2014) shows that providing explanations for why a specific item has been
recommended increases both trust and transparency of a system. This might encourage a user to browse
the system. In their research they look at the efficiency and persuasiveness of the explanations. Especially
this last aspect is an important one when considering the public values of the NPO. In the case of Gedikli
et al. this is explained as changing the selection behavior, which in our case would be the viewing behavior
of the user. They argue that effectiveness and persuasiveness are strongly correlated. They use these two
measures to evaluate an explanation on the basis of the persuasion of this explanation. In the case of the
NPO, if the ribbons are explained more clearly this might result in a higher usage of those ribbons.
Additionally, as Tintarev argues, indicating which items are outside of a possible filter bubble triggers the
users to include these items. This might be beneficial for the usage of the PV ribbon. It is therefore
interesting to investigate how the session-based ribbon holds up against the PV ribbon when hinted at a
filter bubble. Therefore a preliminary Hypothesis can be formulated as follows:
Preliminary hypothesis: Explaining a possible filter bubble and offering an option outside of it, in this
case the PV ribbon, will increase the selection of the PV ribbon.
In this case the explanation of the PV ribbon would indicate ‘items outside of the bubble’ and the sessionbased ribbon would indicate ‘others who watched ... also watched’. This would make the differences
between the ribbons more transparent and according to Tintarev, should encourage the use of the PV
ribbon.
In all these transparency researches, however, the emphasis has been laid on explaining recommended
items in the context of a user’s own personal profile. In this case personal factors of the users were the
reason these items were recommended. In the case of the PV ribbon, a factor is added that might not be
in line with the personal views of a user. As Zuiderveen Borgesius et al. (2016) argue, simply showing
different diverse items could result in avoidance if the user disagrees with the items, resulting in an even
narrower view. This behavior of actively ignoring advice, has been explained by Brehm (1966) in his
theory on Reactance.
6.2. Reactance
According to Reactance theory, if a person feels that an option of free behavior is eliminated or
threatened with elimination, the motivational state of Reactance will be aroused (Miron & Brehm, 2006).
In this case people want to restore their freedom, and will opt for a different choice, or even a different
system (Steindl et al., 2015). The theory even indicates that a devaluation of the source of the advice might
occur, which in the case of NPO could mean their audience might stop visiting the platform.
Reactance is similar to Chatelier's principle in chemistry (Atkins et al., 2010), predicting the effect of a
change in conditions on chemical equilibria, which is formulated as: Any system, at equilibrium for a long
period of time, when subjected to change in either concentration, temperature, volume, or pressure, will
establish a new equilibrium, and the applied change is partly counteracted.
In the case of the NPO the recommendation of items with more ‘public value’ could be seen as a threat,
implying that the previously watched items have less ‘public value’ and should be exchanged for the PV
items. Brehm’s theory states that Reactance is typified by an overreaction, valuing the endangered items
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more than previously, with a person reasserting their freedom by demanding said threatened item more
than before. This is also the reason that personalized advice warrants a higher effect of Reactance than
general advice (Brehm, 1966). Reactance is therefore not only measured by the perceived threat, but also
by the anger or irritation it elicits (Dillard and Chen, 2005). When looking at the research by Stiglbauer &
Kovacs, the irritation they found in the Similarity Avoidance trait could possibly be one of the signs of
Reactance.
This overreaction might also occur when the freedom to not do something is infringed. Even when a
person is coerced into doing something they might normally feel free to do Reactance may occur (Fogarty,
1997). This is especially important for the NPO platform, as users might already be aware of ‘public value’
content, but might not appreciate the fact that this seems forced upon them.
In recommendations this Reactance behavior has also been observed. Research by Fitzsimons and
Lehmann (2004) even shows that when given expert advice, providing users with recommendations
contrary to their believes, the selection of the non-advised item increases. In their experiment they showed
the participants 3 different granola bars with explanations about nutrition. In one condition a positive
advice by a health expert was given to an unattractive option and in the second condition a negative
advice was given about an attractive option. In the control condition the attractive option was advised. In
both manipulations more participants selected the attractive option when given these contradictory
advices, then when the attractive option was advised.
This suggests that Reactance behavior might even be a stronger motivator than regular selection behavior.
The fact that in the research by Fitzsimons and Lehmann this effect was shown in expert advice, and did
not show when it was advice from another consumer, is important with regards to the NPO. This is
because NPO could be considered an expert in content with ‘public values’, as this is the company’s main
focus. The same contradiction with personal believes from their users could therefore occur, when people
believe they already watch content with ‘public values’. Therefore, if the recommendation becomes too
transparent, the users who feel threatened in their believes might avoid the PV ribbon due to the
Reactance that occurs, and instead opt for the session-based ribbon.
Even though recommendations are a form of persuasion, there are very few researches into recommender
systems and their effect on Reactance. Web based products under research, which may cause Reactance,
are mostly advertisements, such as in the research into the usage of Ad Blocker by Brinson (2018). Their
research shows that too many layers of personalization lead to Reactance, as the participants felt they lost
autonomy. This effect was however mostly due to the concerns around privacy, which might be less of an
issue with the PV ribbon of the NPO, as it only takes the proportion of watched items into account.
6.3. Too much transparency
Although, to the best of our knowledge, the combination of digital recommender systems and Reactance
has not yet been investigated, there are researches into the effects of different levels of transparency. As
has been previously discussed, communicating more information about an algorithm can improve
interaction. However, high transparency can also be harmful to the satisfaction and trust of the user.
Research by Eslami et al. (2018) reveals that both simplistic and too detailed explanations accompanying
advertisements have a negative effect on the experience of the user. Where simplistic explanations
contribute to the ‘black box’ feeling and a lack of trust, too much detail can lead to a feeling of ‘creepiness’
and subsequently also a lack of trust.
In this case the personal differences are also relevant; both users who did not care for advertisements and
who used them often were less interested in explanations. Eslami et al. found that users concerned with
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privacy benefited the most from explanations. The CNFU dimensions could possibly explain this
difference in the evaluation of explanations. Research by Stiglbauer & Kovacs (2018) shows that users
who score high on the Creative Choice dimension might benefit from more explanations, as they value
personalization. However, users who score high on the Similarity Avoidance dimension could be
discouraged, since these users show more irritation, possibly Reactance, towards personalization.
Therefore transparency regarding personalization in the PV ribbon might have a negative effect on users
who score high on the Similarity Avoidance dimension.
Research by Kizilcec (2016) into grading algorithm transparency also found that the trust of explanations
was lower for students whose expectations were violated. He hypothesized that “if expectations were
violated, procedural transparency increases trust, but additional information about outcomes erodes this
trust” (Kizilcec, 2016). In his experiment he used three different types of explanations. Explanation type 1
merely stated that the grades were based on peer evaluation, and is the least transparent. Explanation type
2 explained how these peer evaluations were used, providing procedural transparency, and explanation
type 3 added the raw peer grades and final grades for additional information.
Interestingly, students without violated expectations judge as follows: There is a small preference for
explanation type 1. Moreover, the trust is also higher for all explanations when compared with the
students with violated expectations. Students with violated expectation judge the grades as follows: There
is a larger variation in the trust between the algorithms. Explanation type 2, with procedural transparency,
warrants the most trust for this group. Adding information about the peer grades lowers that trust and
scores even lower than the first, least transparent, condition.
This violation of expectations and their effect on the evaluation of transparency is in accordance with
Reactance theory, as this is also triggered by advice contrary to the beliefs of the user. In our first
hypothesis (in Section 6.1) the ribbons are explained with regards to the bubble theory of Tintarev (2017).
However, this is not a completely transparent explanation, since the PV ribbon also offers a form of
advice with regards to content with more ‘public value’. If this advice collides with the personal believes of
the viewers of the NPO, it could lead to Reactance. It is therefore important to make a distinction
between two levels of transparency. A medium level: in which only the bubble is expressed and, a high
level of transparency: offering full disclosure into the workings of the PV ribbon. The findings of Kizilcec
could possibly indicate that high transparency leads to more Reactance. The NPO Start users might
therefore opt for the session-based ribbon with ‘others who also watched ...’ instead, contrary to the
NPO’s goal of widening the viewers horizon.
However, explaining this choice options might enhance the feeling of autonomy, which has a positive
effect on ‘Variety-Seeking’ behavior, as discussed in Chapter 2. The so-called ‘controlling choice contexts’
tend to undermine the initiation of intrinsic motivation (Van Trijp et al., 1996). Therefore, minimizing the
pressure to perform in a specific way and providing transparent choice could enhance the intrinsic
motivation and increase the exploration behavior of the Creative Choice dimension. Conversely, only
showing the PV ribbon might elicit pressure to perform according to the wishes of the NPO, where
providing a choice between the standard session-based ribbon and the PV ribbon relieves this pressure,
which might have a positive effect on the use of the latter. This brings us to the first research question:
Q1: ‘What is the effect of transparency on the Reactance state and on the item selection
behavior?’
According to the theory on filter bubbles of Tintarev et al. (2017), creating awareness helps with the
selection of different genres. Since this is not a fully transparent explanation, there is less chance of
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violating the personal beliefs of the user. Therefore the preliminary hypothesis can be rewritten as follows:
H1: Medium transparency will increase item selection of the PV ribbon compared to the non-transparent
(control) condition and decrease Reactance compared to the high transparency condition.
According to the theory on expert advice by Fitzsimons and Lehmann, if the NPO indicates that the PV
ribbon shows items with more public value this might be seen as contradictory expert advice, leading the
viewer to select the session-based recommender. Therefore the second hypothesis is as follows:
H2: High transparency will decrease the item selection of the PV ribbon compared to control and
increase Reactance compared to the medium transparency condition.
Subsequently, the effect of Reactance itself, rather than transparency, should also be taken into account, as
this behavior alone could already result in less selection of the PV items. Since the effect of Reactance on
item selection behavior should be considered, Reaction might mediate the effect transparency has on the
item selection behavior. To investigate this relationship the following research question was formulated:
Q2: ‘What is the effect of the Reactance state on the item selection behavior and to what extent
does Reactance mediate the effects of transparency?’
As the general theory of Brehm (1966) suggests, Reactance results in exercising the free behavior and
actively ignoring the given advice, in this case opting for the session-based ribbon. Reactance could hence
be a predictor, mediating the effect of transparency on item selection behavior. Therefore the third and
fourth hypotheses are as follows:
H3: An increased level of Reactance decreases item selection of the PV ribbon.
H4: The Reactance level will mediate the effect of transparency on the item selection of the PV ribbon.
To measure Reactance, not only ‘Perceived threat’, but also anger or irritation (Dillard & Chen, 2005),
should be taken into account. Therefore, irritation, as used in the CNFU research by Stiglbauer and
Kovacs, (2018) is added to the model, leading to the mediation model as shown in Figure 6.1.

Figure 6.1. Schematic of the mediation model with Reactance as the mediator.
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6.4. Reactance and personal values
As has been explained in Chapter 2 on Context, there are personal differences in the need for diversity.
Research by Stiglbauer and Kovacs (2018) using the CNFU scale on personalized web advertisements
showed that the Similarity Avoidance dimension shows irritation towards personalization. This could be
an indication of some form of Reactance, as advertisements offer advice and persuasion. Therefore the
relationship between different personal values and Reaction should be investigated.
Personal values can be defined by what is important to someone in life and what they strive for. If
personality is a description of the person, personal values are also a description of what they aim to be
(Roccas et al., 2002). There are several ways to evaluate personal values, but the dominant approach for
representing the human trait structure is the five-factor model. As explained in the context chapter, the
model uses five basic factors that describe most personality traits: Neuroticism, Openness to Experience,
Extraversion, Agreeableness, and Conscientiousness. In several researches this model was used to predict
behavior, as was the case for the researches of Tintarev et al. (2013) and Chen et al. (2013). Both expected
that Openness to Experience would result in need for diversity, which it did not. However, in the research
by Manolios et al. (2019) Openness to Change did result in the search for more diverse songs.
Since there is no definitive result regarding personal values and the selection of different items in
recommender systems, it might be useful to look at the differences of the studies. In all the
aforementioned studies there was no specific advice given. There were general recommendations with
some level of diversity incorporated. The users were relatively free in their choices and would therefore
feel less threatened, with less chance of Reactance. Therefore it is important to look at the different
personality traits and how they relate to Reactance.
Seemann et al. (2005) researched the relationship between the five-factor personality traits and the trait
Reactance. In their research, the general trait Reactance was investigated, as Seemann et al. argue that
certain personality traits result in more Reactance. They found that Agreeableness has a strong negative
correlation, where Extraversion and Openness show small positive correlations. The latter is interesting,
as the trait generally suggests they are open to suggestions. However, it is a trait that also values autonomy,
which might be hindered when an option is eliminated. Seemann et al. further investigated separate facets
within these three factors and their correlation with Reactance. They found that only ‘Ideas’ of Openness
had a significant positive correlation. In Extraversion the separate facets contradict each other, with
‘Warmth’ and ‘Positive emotions’ having strong negative correlations and ‘Excitement seeking’ and
‘Assertiveness’ having strong positive correlations.
Agreeableness therefore remains as the best indicator for Reactance, where the two facets
‘Straightforwardness’ and ‘Compliance’ have a strong negative correlation. This could be linked to the
CNFU scale as the Similarity Avoidance dimension is also measured by the need to comply with group
norms (Ruvio, 2008).
Interestingly, the fact that Agreeableness is negatively correlated with Reactance could be the reason
Manolios’ (2019) explorative research indicates that Openness to Change does look for diversity, instead
of Openness to Experience. In their research they refer to the Short Value Survey (Lindeman and
Verkasalo, 2005), which is also based on the values of Schwarz, but sees a shift from the five-factor
model. Recall Figure 2.1, with the big-five value traits and how they relate to the Schwarz values (Figure
6.2). In the Short Value Survey, Lindeman and Verkasalo changed the personality traits to reflect two
opposite ends of two axes: Self-Transcendence versus Self-Enhancement and Conservation versus
Openness to Change.
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Figure 6.2.

Left: The Schwartz values for the five-factor model as shown in Figure 2.1.
Right: The short value survey, with a shift in Schwartz’s values. Source: Lindeman &
Verkasalo (2005)

When looking at the comparison of these values in Figure 6.2 there is a slight rotation in values in order to
establish the two axes. To that end, Openness to Change replaces Extraversion, to be the opposite of
Conservation, previously Agreeableness. By doing so the strong negative correlations with Reactance
could possibly be applied to Conservation and might even indicate a positive correlation with Openness
to Change. This could possibly be due to the autonomy ‘Openness to Change’ needs in order to exercise
the values ‘Self-Direction’ and ‘Stimulation’, as ‘Compliance’ was one of the facets with a high negative
correlation with Reactance. To investigate these personal differences and their effect on Reactance the
following research question was formulated:
Q3: To what extent do CNFU and the Schwartz traits moderate the effect of transparency on the
Reactance state?
In the medium transparency condition, according to the research by Tintarev, the user is more stimulation
to select the PV ribbon due its the explanation of the filter bubble. Seeing as there is no active advice from
the NPO in place, there is enough autonomy, which encourages Openness to Change. In addition, as the
title of the session-based ribbon indicates more ‘Compliance’ with group norms, Creative Choice and
Similarity Avoidance will also be inclined to select the PV ribbon, and show less Reactance. Leading to the
following hypothesis:
H5: Openness to Change, Creative Choice and Similarity Avoidance will additionally decrease the level of
Reactance due to medium transparency, showing a negative moderation.
Since the expert advice is more prevalent in the high transparency condition, this will also have an effect
on the personal differences of the viewers. Since Conservation stems from Agreeableness, the negative
correlation with Reactance according to the research by Seemann et al. (2005) will result in a negative
moderation effect. This is due to the Conservation trait leading to more compliance and selection of the
PV ribbon. Furthermore, Similarity Avoidance will remain opposed to the group norms and
personalization (Stiglbauer and Kovacs, 2018) of the session-based ribbon. Therefore users will show less
29

Reactance towards the PV ribbon. This results in the following hypothesis:
H6-A: Conservation and Similarity Avoidance will diminish the increased level of Reactance due to high
transparency, showing a negative moderation.
Conversely, seeing that the autonomy of Creative Choice and Openness to Change is being challenged by
expert advice, this might lead to Reactance in the high transparency condition, resulting in the final
hypothesis:
H6-B: Creative Choice and Openness to Change will additionally increase the level of Reactance due to
high transparency, showing a positive moderation.
Adding the moderation effects of the hypotheses to the mediation model, the final theoretical model is
shown in Figure 6.3.

Figure 6.3. Schematic model of the CNFU and Schwartz traits as moderators of the mediation model.
6.5. Summary Chapter 6
The literature research presented in this chapter shows a possible relationship between transparency and
Reactance when users feel a perceived threat. As discussed in this chapter, the fact that the NPO offers
expert advice may encourage this perceived threat, which leads to less selection of the PV ribbon.
Therefore, the first 4 hypotheses were formed regarding transparency and Reactance and a possible
mediation of Reactance on the effect of transparency on PV item selection. However, the literature also
showed that Reactance may differ according to personality traits. Further research indicated that
personality differences on the CNFU and Schwarz Value scale might have an effect on the ‘Perceived
threat’ of Reactance. Specifically, individuals with the Creative Choice or Openness to Change trait might
experience Reactance more easily due to violated autonomy, whereas individuals with Similarity
Avoidance and Conservation experience less Reactance. This resulted in hypotheses 5 and 6 and the final
model as displayed in Figure 6.3.
Now that we have derived several hypotheses from literature and the exploratory research, we will
introduce an experiment to test our assumptions. The next chapter explains which methods and what
corresponding scales were used in order to conduct the experiment.
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Chapter 7. Method of the quantitative study
After obtaining the hypotheses regarding the PV ribbon in Chapter 6 an experiment can
be conducted using the NPO Start platform. This chapter discusses the research
approach (Section 7.1) and consequently the design (Section 7.2). Furthermore, Section
7.3 explains which materials were used, with Section 7.4 discussing the manipulations.
Moreover, the different scales that were used in order to investigate the relationship of
transparency, CNFU, Schwartz values and Reactance are elaborated upon. Ending with
the participants in Section 7.7. For ease of reference, let us recall the associated
hypotheses:
Q1

H1: Medium transparency will increase item selection of the PV ribbon compared to the nontransparent (control) condition and decrease Reactance compared to the high transparency
condition.
H2: High transparency will decrease the item selection of the PV ribbon compared to control and
increase Reactance compared to the medium transparency condition.

Q2

H3: An increased level of Reactance decreases item selection of the PV ribbon.
H4: The Reactance level will mediate the effect of transparency on the item selection of the PV
ribbon.

Q3

H5: Openness to Change, Creative Choice and Similarity Avoidance will additionally decrease the
level of Reactance due to medium transparency, showing a negative moderation.
H6-A: Conservation and Similarity Avoidance will diminish the increased level of Reactance due
to high transparency, showing a negative moderation.
H6-B: Creative Choice and Openness to Change will additionally increase the level of Reactance
due to high transparency, showing a positive moderation.

7.1. Research approach
Let us first explain the overall research approach and then link the various hypotheses to the specific parts
of the research in Section 7.2. In Section 6.3 we introduced two levels of transparency: High and Medium.
To investigate the difference in Reactance and item selection between the current title (control) and the
transparency conditions, there were two within-group conditions: participants were exposed to both the
control condition for the PV ribbon title and one of the two transparency manipulations. This withinbetween design was chosen to make a more reliable comparison of the difference in Reactance as
proposed in hypotheses 1 and 2. As Table 7.1 shows this results in 8 different alterations.
In the control condition, shown to all participants, the regular title of the PV ribbon (‘Also try this’) was
used. In all conditions the session-based ribbon was altered from ‘Because you watched...’ into ‘Most others who
watch... also watch’. This was done in order to transparently explain the contents of this ribbon. In the
medium transparency condition, the title of the PV ribbon was altered to ‘Outside of your bubble’ in
accordance with the theory of Tintarev (2017) on explaining a filter bubble. In the high transparency
condition the title of the PV ribbon was altered to ‘This also fits you, but has more public value’. This explains
the intentions of the PV ribbon, which might evoke Reactance (Miron et al., 2006). Since NPO Start is a
Dutch platform all titles were altered in Dutch, leading to the following:
•
•

Session-based: Veel anderen die <program> kijken, kijken ook.
Control PV: Probeer ook eens.
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•
•

Medium transparency PV: Buiten jouw bubbel.
High transparency PV: Dit past ook bij jou, maar heeft meer publieke waarde

7.2. Research design
As the hypotheses show, we want to know the effect of transparency of the title of the PV ribbon on the
item selection of the PV ribbon. Since the NPO is a Dutch platform, we conducted a Dutch online study
with a survey in which participants downloaded a Chrome Extension, altering the appearance of the
existing NPO platform. In order to test the different hypotheses, participants were presented with two
randomly assigned blocks. Each block consists out of two subsequent exposures to the PV ribbon; the
first on the NPO homepage and the second on the program page.
Block 1 – PV Manipulation
In block 1 the participants were either exposed to the high or the medium transparency condition (the
between factor) for the PV ribbon, manipulating the title of the PV ribbon, by altering it in Dutch as
follows:
•
•

PV Medium transparency: Buiten jouw bubbel (Outside of your bubble).
PV High transparency: Dit past ook bij jou, maar heeft meer publieke waarde (This also fits you,
but has more public value).

Next to the PV ribbon, the participants were also shown the session-based ribbon with an altered title in
order to provide the participant with an alternative to the PV ribbon. The title of this ribbon was altered
to reflect the workings of the ribbon:
•

Session-based: Veel andere kijkers die ... kijken, kijken ook (Many other viewers who watch ... also
watch).

Block 2 – PV Control
Block 2 was identical to block 1, except for the fact that now the PV ribbon, for all participants, was the
control condition (within factor):
•

PV Control: Probeer ook eens (Also try this).

In view of the setting introduced above, this study can be conceived as a mixed 2 (within) x 2 (between)
factorial design. The dependent variable for H1 to H4 is the selection of items from the PV ribbon as
opposed to the regular session-based ribbon of the NPO. To control for position bias, where the first
shown items are more likely to be selected (Hofmann, 2014), the order of the blocks was randomized.
Additionally, this bias could also occur if the PV ribbon was placed above the session-based ribbon.
Controlling for these biases resulted in 8 different extensions, as displayed in the Table 7.1, which were
randomly assigned to the participants.
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Table 7.1. The different extensions controlling for the different biases.
Extension no.
1
2
3
4
5
6
7
8

Title one
Control
Control
Medium
High
Control
Control
Medium
High

Title two
Medium
High
Control
Control
Medium
High
Control
Control

Position PV
Above
Above
Above
Above
Below
Below
Below
Below

However, as the actual system of the NPO was used, the participant also still had the ability to select any
of the other options displayed on the page, thereby selecting an ‘out of scope’ option. In order to reduce
this occurrence, the two ribbons with the altered title were placed on top of the page, below the spotlight
item, as shown in Figure 7.2. In the instructions of the online test an explicit request was made to select an
item from the two top ribbons.
Survey timing
The second dependent variable of hypotheses H1, H2, H5 and H6, and the mediator variable in H3 and
H4 was the measure of Reactance. The participants were asked to rank the title of the shown PV ribbon
after each block on a post-exposure Reactance survey, consisting of Perceived threat and Irritation, as
defined in the measures section. Lastly, in H5 and H6, moderation by CNFU and the Schwarz traits are
expected on the effects on Reactance of H1 and H2. Therefore, the experiment starts with two surveys to
determine the CNFU and Schwarz traits per participant, leading to the full design as shown in Figure 7.1.

Figure 7.1. Schematic model of the experimental design when assigned to extension number 3 or 4.
7.2. Materials
By using the NPO Start platform, the actual recommendations of the participant were shown, instead of a
simulation. This does mean that the user needs to log in with their NPO start or plus account. The
alterations - moving the two ribbons to the top of the page and changing the titles - made to the home
and program page were executed using a Chrome Extension, which took the existing information on the
different pages and changed it according to the transparency conditions. To make sure the two ribbons
were prominently shown on the page, they were placed on top of both the program and home page below
the ‘spotlight’ item as can be seen in Figure 7.2.
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Figure 7.2. Two examples of the homepage. Left: with the medium transparency manipulation, right:
with the control condition. This would be the set-up if a participant were assigned to extension number
3; the PV ribbon is above the session-based ribbon.
The extension
The extension was built using JavaScript. Depending on which page the participant was currently visiting,
different actions needed to be deployed. Both ribbons are normally only shown on the homepage on the
NPO start platform. This means that the HTML code from these ribbons needs to be stored in order to
also display the ribbons on the program page. To do so, when the user visits the homepage, JSON is used
to convert the HTML code to a string, so it can be stored in the local storage of the user. When the user
then visits the program page, JSON is used to parse the string information, which is then converted to
HTML and added to the page.
In order to do this, the extension needs to know which page the user is currently visiting. It therefore
looks for a specific item that is only shown on the program page, the ‘npo-header-franchise’ div. If it can’t
find the div, it will check for the PV ribbon, using its div. If it is found, the homepage code is executed,
storing both the PV and session-based ribbon in the local storage of the user. When it does find the ‘npoheader-franchise’ div, the program page sequence is executed, loading the ribbons from the local storage
to display them below the spotlight on the program page, as is displayed in Figure 7.2.
7.3. Manipulations
As has been discussed, the titles and positions of the ribbons are altered according to the extension
number assigned to the participant. However, due to the local storage, the ribbons on the homepage and
program page are identical. Pilot tests indicated that participants showed irritation due to the display of
34

same content. Therefore, a change was made to also alter the content of the PV ribbon, but not the
session-based ribbon. Since the title of the session-based ribbon remained the same, the content was also
kept the same. This was also done since there was a chance this ribbon would change to fit another
program, when the user navigated to a different program.
In the case of the PV ribbon, per manipulation and page, different items were omitted. However, this
could not be done randomly, as that would change the order of the recommended items and might have
an effect on the perceived fit of the user. Therefore, the items were interleaved. In the first shown title,
the uneven items were shown, and on the second title the even items. To make sure there was also a
difference between screens of the same ribbon title, two random items were omitted between home and
program page, resulting in 4 different sets of recommended items.
In addition, the extension also needed to know when the homepage was visited for a second time in order
to show the second title. Therefore, a Boolean was stored in the local storage and set to true when the
homepage was reached. However, this posed a problem if the homepage was refreshed, already showing
the second title. The extension therefore checked if the user navigated from the program page to the
homepage, before setting the Boolean to true. This was also useful for users returning to the test, after
watching more programs in order to get recommendations, as refreshing the homepage would reset the
extension.
7.4. Procedure and measurements
To participate in the experiment, participants received a link to the Lime survey. Here they could indicate
consent and continue to the installation step. They were randomly assigned to one out of 8 extensions and
their respective download link. In the survey, the download and installation instructions were provided
with screenshots of the system. After installation, the participants were asked to fill in their session ID,
which they could obtain by clicking on the extension icon on the top right. As Figure 7.3 shows, a pop-up
appears showing the session ID and a copy button.

Figure 7.3. Pop-up after clicking on the top-right icon. Reads: “This is your personal session ID. Press
the ‘Copy ID’ button to copy it and return to the survey.”
This pop-up is generated by the extension; it reads the cookie of the session ID of the current session.
After completing the personality survey described below, the timestamp of the user is stored in the survey.
The combination of timestamp and session ID ensures that the clicks of the ribbons during the test can
be retrieved from the Google analytics data using Big Query. For privacy reasons, only the session ID is
stored, and not the user ID. NPO also does not store personal information linked to the user ID.
The display of the Session ID in the pop-up also served as a control mechanism to make sure the
participant watched enough programs to receive personalized content. When either the PV ribbon or
session-based ribbon did not show up on the homepage, the session ID would show ‘undefined’. This is
due to the position of the cookie reading code, which was placed after the ribbon manipulations. If the
35

ribbons were not present, these could not be manipulated. Therefore, the code after this manipulation
would not be executed resulting in ‘undefined’. In the survey it was explained that ‘undefined’ meant more
programs needed to be watched in order to continue with the test.
7.5. Personality survey
If the installation was successful and participants filled in their session ID, they were first asked to fill in a
survey regarding their personal values. Since we were interested in Creative Choice and Similarity
Avoidance from the CNFU scale and Openness to Change and Conservation from the Schwartz Values,
we used both measures. For the latter, the Short Schwartz Value Survey was used, developed by Lindeman
and Verkasalo (2005), consisting of 10 items. In this survey, participants are asked to rate the 10 life
guiding principles as proposed by Schwartz on a 9-point Likert scale ranging from 0 (opposed to my
principles), 1 (not important), 4 (important), to 8 (of supreme importance). The items were translated into
Dutch.
The second survey is the short-form scale of CNFU as developed by Ruvio (2008), consisting of 12 items,
with 4 items per personality trait in the model. Oudenhooven (2009) translated these items to Dutch,
which were used in our survey. The participants were asked to rate the items on a 5-point Likert scale,
consisting of 1 (Completely disagree), 2 (Disagree), 3 (Neither agree or disagree), 4 (Agree) and 5
(Completely agree). Both surveys can be found in Appendix IV.
7.6. Post-exposure surveys
After the personality survey, the participants were asked to follow two scenarios. In both scenarios they
were asked to imagine that they had just navigated to the site and wanted to watch a program. They were
then asked to select a program from one of the two top ribbons on the homepage. This would lead them
to the program page, where they were asked to select another item.
After these selections, a post-exposure survey was shown with the ‘Perceived threat’ Reactance items from
Dillard and Chen (2005), consisting of 4 Likert-type scale items, with the aforementioned 5-point scale. As
Dillard and Chen indicate, Reactance is a combination of ‘Perceived threat’ and anger or irritation.
Therefore, the irritation and value items, from the CNFU and web advertisements research of Stiglbauer
and Kovacs (2018), were added to the survey. These included 6 Likert-type scale items, with 3 for value
and 3 for irritation, using the aforementioned 5-point scale. Again, all items were translated to Dutch. The
full surveys can be found in Appendix II. In between the scenarios, the participants were asked to
navigate to the homepage again, which would result in the second title manipulation, followed by the same
instructions and post-exposure survey.
7.7. Participants
In total, 100 participants entered this study, 25 of which from social media sharing, with the rest via the JF
Schouten (JFS) participant database of Eindhoven University of Technology. Due to the recommendation
requirement, where participants need to have watched enough content, only 31 participants completed the
survey, of which 14 were from the JFS participant database, with two entering ‘undefined’ as the session
ID. After this observation, the instructions were modified to express the ‘undefined’ issue more clearly in
bold red letters. This means that a total of 28 participants successfully finished the experiment. No
demographical data was gathered as the focus remained on the personality traits. However, Google
analytics did retain the city information from the IP address. They were compensated with €5,00 or course
credits. The next chapter presents the results from the measurements as explained in this chapter.
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Chapter 8. Results from the quantitative study
In this chapter we examine the results from the conducted tests. We perform
hypotheses testing to confirm or disprove the hypotheses as proposed in Chapter 5.
First in Section 8.1 a factor analysis is performed, which is used in testing hypotheses
1 to 4 of Section 8.2. The second factor analysis in Section 8.3 is used for testing
hypotheses 5 and 6 in Section 8.4. In Section 8.5 some qualitative findings are
discussed.
The study took place between the 10th of June and the 30th of July 2020. Due to the slow enrollment of
participants, social media was used to encourage more participants. Unfortunately, the response remained
low. As explained earlier, the requirement of having recommendations prevented some participants from
completing the survey. Most participants returned to the survey 2 or 3 times to check the ‘undefined’
status of the Session ID, but unfortunately, in total only 29 managed to successfully complete the survey.
Due to the random assignment of extensions to the participants and a proportion dropping out after
installing the extension, participants were not equally divided over the 8 extension types. Most participants
received control first, followed by 7 participants receiving the high transparency condition first and 4
participants receiving the medium transparency condition first. The divide between participants receiving
control first is also slightly skewed with 8 high conditions and 5 medium conditions in the second title.
Due to a system glitch, 3 participants received the control condition in both titles, and another the
medium condition. This glitch was due to a system change of the NPO, and the extensions were altered
after these occurrences. One other participant used a screen translator from English into Dutch, which
resulted in a differently used first title. The full divide is as follows:
Table 8.1. The number of assigned participants per extension.
Extension no.
1
2
3
4
5
6
7
8
----

Title one
Control
Control
Medium
High
Control
Control
Medium
High
Control
Medium
--

Title two
Medium
High
Control
Control
Medium
High
Control
Control
Control
Medium
Medium

Position PV
Above
Above
Above
Above
Below
Below
Below
Below
Below
Above
Above

Participants
2
4
3
5
3
4
1
2
3
1
1

From this table, we can conclude that the ‘below’ condition is under-represented, therefore only the order
of control versus manipulation will be taken into account.
8.1. Factor Analysis for Reactance H1 and H2
In Hypotheses 1 and 2, the dependent factors are the proportion of selected items from the PV ribbon,
and Reactance from the post-exposure survey. The item selection was measured 4 times, twice per ribbon
manipulation. By transforming the data to a long format, every click is separately registered as either 0 or
1, with 1 indicating a PV ribbon selection and 0 indicating a session-based ribbon selection. Reactance was
evaluated using the surveys containing ‘Perceived threat’ of Reactance by Dillard and Chen (2005) and
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‘Irritation and value’ by Stiglbauer and Kovacs (2018). Therefore, in order to perform the hypotheses
tests, first the different items of the Reactance factors need to be determined. Hence, using Stata 16.0
(StataCorp, 2019), we performed an exploratory principal-components factor analysis on all 10 items of
the post-exposure survey. In order to compare the within-factors we converted the data from a wide to a
long format, resulting in 58 observations. As can be seen in Figure 8.1, a first unrotated analysis shows 2
retained factors with an eigenvalue of 1 or higher, the third value is just below 1.

Figure 8.1. Stata output regarding the factor analysis of the 10 post-exposure survey items.
However, in order to make the factor loadings easier to interpret and to use the Stata sorting function, an
oblique (Promax) rotation was used. As Table 8.2 shows, there are still 2 retained factors, with all factor
loadings above .3. It should be noted, however, that both Perceived threat and Irritation load on the same
factor, this could be an indication that they both indicate Reactance.
Table 8.2. Factor loadings with all 10 items included in the analysis. The items have been sorted using
Stata. Only loadings of over .3 are shown. 10 out of 10 items correlated with at least one other item,
indicating principal-components factor analysis was appropriate, Kaiser Müller Olkin’s MSA = .79 with a
significant Bartlett’s test of sphericity (χ2(45) = 424.704, p < .001).
Construct
Perceived
threat
α = .85
Reactance
α = .90
Irritation
α = .90

Item
4. The ribbon tried to pressure me
1. The ribbon threatened my freedom to choose
3. The ribbon tried to manipulate me
2. The ribbon tried to make a decision for me

Factor 1
.8874
.8519
.7787
.7243

1. The ribbon is annoying
2. The ribbon is irritating
3. The ribbon insults people’s intelligence

.6991
.6948
.6783

Value
α = .81

2. The ribbon is valuable
1. The ribbon useful
3. The ribbon is important

Factor 2

Uniquen.
.2854
.3007
.4504
.4072
.2829
.3014
.2550

.9410
.9097
.6904

.0752
.1171
.5759

No cross loadings were observed, as all factor loadings differed more than 0.2 (Johnson and Wichern,
2015). Per factor, internal consistency was tested using Cronbach’s alpha, with a check for separate items
within the factor. In both Perceived threat and Irritation, there was no significant increase of .1 or more
when an item was removed from the construct. In the case of Value, there would be an improvement
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from .81 to .96 if Value item 3 was removed. However, this would also take away a significant proportion
of the uniqueness value. Therefore, seeing as α = .81 for the Value construct, all items were kept. The
items of Perceived threat and Irritation were grouped together for the construct ‘Reactance’. All items
within this construct contribute to the factor.
8.2. Hypothesis testing H1 to H4
We now discuss each dependent variable separately and test the corresponding hypotheses.
Item selection behavior H1 and H2
In order to test the difference in effect of medium and high transparency on the item selection behavior as
stated in H1 and H2, a multilevel logistic regression model was estimated. We used a logistic regression
due to the aforementioned transformation to long data, resulting in 4 dichotomous observations per
participant. First, the assumptions for all three transparency groups were tested. Levene’s test showed that
the variances for item selection were equal for control, medium and high, F(2,55) = .86, p=.68. To control
for the order of manipulations presented to the user a variable ‘control first’ was added, leading to the
following regression table.
Table 8.3. Regression table for the multilevel logistic regression model with item selection as dependent
variable and transparency as independent variable, with the interaction term for manipulation order.
N=99
(constant)
Medium trans.
High trans.
Control first
(Med.)x(Control first)
(High)x(Control first)
χ2 = 5.25, p = .39

β
.493
-1.277
-.337
-.697
.851
1.510

RSE
.479
.917
.857
.620
1.181
1.160

p
.304
.164
.694
.261
.471
.193

The overall model was found to be insignificant (p=.39). In addition, no separate variables showed to
have a significant effect on the item selection behavior. Hypothesis 1 predicted a positive effect of
medium transparency on item selection, which cannot be supported. Hypothesis 2 predicted a negative
effect of high transparency on item selection, which in turn, is also not supported. Therefore, we continue
with the hypotheses testing of the Reactance variable.
Reactance H1 and H2
In order to test the difference of the effect of medium and high transparency on Reactance as
hypothesized in H1 and H2, a multilevel regression model was estimated. To check if a multilevel
regression could be performed, first the empty model was executed. This resulted in a ρ = .42, which is
higher than .10, indicating that a multilevel regression is necessary. Recall that H1 states: Medium
transparency will have a negative effect on Reactance, whereas high transparency will have a positive
effect on Reactance. Therefore, first a model with Reactance as the dependent variable and transparency
as an independent variable was fitted, without the interaction effect of manipulation order. Instead,
manipulation order was added as a separate independent variable, to see if the order in general has any
effect on Reactance. Secondly, another multiple regression model was fitted including the interaction
terms to check for differences between the manipulation orders. The results of both these models can be
found in table 8.4.
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Table 8.4.

Left: Regression table for the multilevel regression model with Reactance as dependent
variable and transparency and ‘control first’ as independent variables, without
interaction terms.
Right: The same model with interaction terms included.
N=58
RSE
p
N=58
RSE
p
β
β
(constant)
2.271
.204
.000
(constant)
2.297
.189
.000
Medium trans.
.004
.203
.985
Medium trans.
.010
.303
.974
High trans.
.637
.186
.001
High trans.
-.444
.273
.103
Control first
.101
.204
.618
Control first
-.054
.226
.812
(Med.)x(Control first)
-.011
.379
.977
χ2 = 12.06, p < .01
(High)x(Control first)
.361
.367
.326
χ2 = 13, p < .05

As the first model shows, there is a significant (p < .01) general effect of high transparency. This model
shows that high transparency, regardless of the manipulation order, increases the level of Reactance.
Additionally, the model shows there is neither a significant effect (p = .985) of medium transparency nor
of the control first condition (p = .618) on the level of Reactance. The full model proved significant; it is
therefore relevant to look at the model with added interaction terms to see if there is a significant
interaction for high transparency in the control first condition. However, as table 8.4 shows, adding the
interaction terms reduces the significance of high transparency (p = 103) and does not improve medium
transparency (p = .974). This is also reflected in Figure 8.2, showing that in both conditions Reactance
increases. Therefore, these tables show that H1 is not supported, as there is no significant effect of
medium transparency on Reactance, even with the included interaction effect of manipulation order. The
tables also show that H2 is partially supported as high transparency in general increases the level of
Reactance, regardless of manipulation order.

Figure 8.2. Margins of Reactance with transparency, divided over the different conditions.
Mediation by Reactance
Recall Figure 6.1, as shown in Figure 8.3, where the mediation by Reactance model of H4 is shown. In
order to test this mediation, the multilevel mediation functionality of Stata was executed. In this
functionality, to determine mediation, the casual step approach is used, as explained by Baron and Kenny
(1986). The first step in this approach is to determine the direct relationship between transparency and the
item selection of the PV ribbon, which was part of our Hypotheses 1 and 2. Therefore Stata yields no
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significant results. According to Baron and Kenny, this means there is no effect to explain and therefore a
mediation analysis cannot be performed.

Figure 8.3. Schematic of the mediation model with Reactance as the mediator, as shown in Figure 6.1.
However, Zhao et al. (2010) claim that this is too strict and mediation analysis can be performed when
there is no direct effect. They argue that it could be possible that an indirect and direct effect cancel each
other out. In our case, Reactance is a counter reaction compared to item selection, possibly indicating a
similar cancelling effect. For that reason, we continued the mediation analysis in Stata. The next step in
the approach shows the result of the a-path, represented by the effects on Reactance in Hypothesis 1 and
2 in our model. As discussed in this section, there is a significant result. Finally, the functionality performs
a mixed-effect regression to test the b and c’ paths. In this case the b path is the effect of Reactance on
item selection as hypothesized in H3. Unfortunately, Reactance does not show a significant effect (β =
.08, SE = .07, p = .30), indicating that Hypothesis 3 was not supported. In addition, the full model shows
to be insignificant with p =. 51. Thus, Hypothesis 4 was also not supported by our data.
8.3. Factor Analysis for CNFU and Short Schwarz Value Survey (SSVS) H5 and H6
For H5 and H6, Openness to Change (SSVS), Conservation (SSVS), Creative Choice (CNFU) and
Similarity Avoidance (CNFU) are expected to moderate the effects of transparency on Reactance.
Participants were asked to rate the CNFU statements on an 8-point Likert scale, versus the 5-point Likert
scale of SSVS. By performing a factor analysis, the statements will be standardized. Hence, to check if the
different personality traits can indeed be retrieved from the two scales, a factor analysis was performed on
both.
Factor analysis SSVS
For SSVS, using Stata, we performed an exploratory principal-components factor analysis on the
Openness to Change and Conservation items, as they are opposites on the same axis. Again, in order to
make the factor loadings easier to interpret and to use the STATA sorting function, an oblique (Promax)
rotation was used. The item ‘Hedonism’ is considered as an item for both Openness to Change and SelfEnhancement in the SSVS scale. First, this item was included in the factor analysis. However, the Kaiser
Müller Olkin’s MSA improved from .52 to .61 and the Cronbach’s alpha improved by .23 when
Hedonism was not included in the analysis. Therefore, it was omitted, resulting in the table below.
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Table 8.5. Factor loadings with the 5 items for our specific moderation analysis. The items have been
sorted using STATA. Only loadings of over .3 are shown. 5 out of 6 items correlated with at least one
other item, indicating principal-components factor analysis was appropriate, Kaiser Müller Olkin’s MSA
= .61 with a significant Bartlett’s test of sphericity (χ2(10) = 65.637, p < .001).
Construct
Openness to
Change
α = .65
Conservation
α = .80

Item
Stimulation
Self-Direction

Factor 1
.7568
.8255

Tradition
Conformity
Security

Factor 2

Uniquen.
.3890
.3284

.8626
.8631
.8158

.2648
.2501
.3283

Per factor, internal consistency was tested using Cronbach’s alpha, with a check for separate items within
the factor. In both Openness to Change and Conservation, there was no significant increase of .1 or more
when an item was removed from the construct. Most items negatively load on the other factor, indicating
a good opposite of the axis. However, there is less internal consistency for Openness to Change as
Cronbach’s alpha is below .8. Seeing as there are already only 2 items left for this factor, both will be used
for the Openness to Change construct, but caution should be taken when interpreting results stemming
from this construct.
Factor analysis CNFU
For CNFU, using STATA, we performed an exploratory principal-components factor analysis on the
Creative Choice and Similarity avoidance items. Although these are different constructs within the CNFU
scale, we do expect them to have opposite results. Hence their combination in the same factor analysis.
Again, in order to make the factor loadings easier to interpret and to use the STATA sorting function, an
oblique (Promax) rotation was used. The first item in Similarity Avoidance did not correlate with any
other item and was therefore omitted from the analysis, resulting in the Table 8.6.
Table 8.6. Factor loadings with the 7 items for our specific moderation analysis. The items have been
sorted using STATA. Only loadings of over .3 are shown, with cross loadings in bold and negatively
phrased items loading negatively. 6 out of 7 items correlated with at least one other item, indicating
principal-components factor analysis was appropriate, Kaiser Müller Olkin’s MSA = .68 with a significant
Bartlett’s test of sphericity (χ2(21) = 110.571, p < .001).
Construct
Creative
Choice
α = .66

Item
4. Having an eye for products that are interesting and
unusual assists me in establishing a distinctive image.

Factor 1
.8055

2. I do not try to find a more interesting version of
run-of-the-mill products because I do not enjoy being
original.

-.7879

.4201

3. I actively seek to develop my personal uniqueness
by buying special products or brands.

.6628

.5253

1. I often combine possessions in such a way that I
create a personal image that cannot be duplicated.

.4420
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Factor 2

.3729

Uniquen.
.3909

.5562

Construct

Item

Similarity
Avoidance
α = .81

Factor 1

Factor 2

Uniquen.

2. I often try to avoid products or brands that I know
are bought by the general population.

.8939

.2542

4. The more commonplace a product or brand is
among the general population, the less interested I
am in buying it.

.8513

.2553

3. As a rule, I dislike products or brands that are
customarily bought by everyone.

.8279

.3304

Per factor, internal consistency was tested using Cronbach’s alpha, with a check for separate items within
the factor. Considering the theory on factor analysis by Johnson and Wichern (2015), an item with a factor
loading difference of .2 or less between two factors will be seen as cross loading. This is the fact for item 1
of Creative Choice. However, in both Creative Choice and Similarity Avoidance, there would be a
decrease in alpha. Therefore, all 4 items will be used for Creative Choice, but caution should be taken
when interpreting results stemming from this construct
8.4 Hypothesis testing H5 and H6
We now discuss the different moderating variables separately and test the corresponding hypotheses.
Separate personality tests
As hypothesized in H5 and H6, Openness to Change, Conservation, Creative Choice and/or Similarity
Avoidance may moderate the effects of transparency on Reactance. In order to test these hypotheses, a
multilevel regression model was estimated, with the CNFU and SSVS traits as interaction terms. In the
hypotheses tests for H1 and H2, we already tested for assumptions regarding Reactance. The correlation
of the different personality factors was investigated to check for multicollinearity. Only Similarity
Avoidance and Creative Choice showed a significant correlation of .34, which is sufficiently small to not
affect the regression results. However, it should be noted that due to the small sample size, the group sizes
of the different personality traits could differ greatly. Additionally, the normality for the residuals of the
constructs in the CNFU and SSVS scale could not be rejected by a Shapiro-Wilk test (Openness to
Change W = .96, p = 0.07, Conservation W=.99, p = .75, Creative Choice W=.96, p = .07, Similarity
Avoidance W=.97, p = .27). Therefore, a model was fitted for each separate variable to ensure a more
robust model and counter the effect of varying group sizes (Table 8.7).
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Table 8.7. Regression table for the 4 multilevel regression models with Reactance as dependent variable
and transparency, manipulation order and the separate 4 personality traits as independent variables.
Significant effects are in bold.
Variable:
N=58
(constant)
Medium trans.
High trans.
Variable
Control first
(Var.)x(Con. f.)
(Var.)x(Med)
(Var.)x(High)
(Con. f.)x(Med)
(Con. f.)x(High)
(Var.)x(Con. f.)x(Med)
(Var.)x(Con. f.)x(High)

Openness to Change
RSE
p
β
2.295
.182
.000
-.110
.345
.751
.319
.291
.274
-.243
.145
.094
.065
.231
.777
.079
.193
.684
-.178
.392
.649
-.171
.198
.388
.025
.447
.956
.235
.410
.566
.075
.492
.878
.627
.315
.047
χ2 = 21.48, p = .029

Conservation
RSE
p
β
2.294
.187
.000
.063
.357
.860
.390
.308
.250
.239
.140
.089
.042
.231
.855
-.132
.153
.389
-.138
.347
.691
-.282
.276
.307
-.283
.477
.552
.492
.425
.247
.365
.401
.362
.120
.313
.702
χ2 = 17.73, p = .088

Creative Choice
RSE
p
β
2.310
.190
.000
.289
.669
.666
.600
.313
.055
-.121
.445
.786
-.093
.235
.691
-.791
.503
.116
-.721
1.549
.642
-.994
1.004
.322
-.190
.715
.790
.355
.422
.400
1.058 1.622
.514
1.958 1.199
.103
χ2 = 20.59, p = .038

Similarity Avoidance
RSE
p
β
2.263
.196
.000
.022
.290
.940
.484
.260
.062
.164
.235
.485
.104
.225
.642
-.173
.323
.591
.102
.433
.814
-.364
.221
.099
-.074
.368
.841
.537
.367
.143
.064
.547
.906
.831
.354
.019
χ2 = 21.34, p = .030

When considering this table, the regression model including Conservation shows to be insignificant
(p=.09), with no significant direct effect of Conservation (p=.09) nor moderating effects in one of the
interaction terms. There is, however, a significant result of the interaction of control first and high
transparency for both Openness to Change (β= .627, SE = .32, p < .05) and Similarity Avoidance (β=
.831, SE = .35, p < .05). In both cases there is an increase of the level of Reactance in the control first
high transparency condition, as Figure 8.4 and 8.5 show. Interestingly, Figure 8.4 shows that both
participants who score low or high on Openness to Change show an increased level of Reactance in the
high transparency condition.
This might be an indication that participants who score low on Openness to Change might score higher
on another character trait, for instance Similarity Avoidance. Figure 8.5 does show an increase on all levels
of Similarity Avoidance. However, only the participants who score high on the Similarity Avoidance trait
show a significant increase in the level of Reactance. Additionally, it should be noted that the participants
are not equally divided over the different personality traits, as can be seen in both figures. This might also
explain the predictive margins of Openness to Change.

Figure 8.4.

Left: Margins of Reactance with transparency, divided over different categories of
Openness to Change.
Right: Stata table showing the amount of participants per category.
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Figure 8.5.

Left: Margins of Reactance with transparency, divided over different categories of
Similarity Avoidance.
Right: Stata table showing the amount of participants per category.

Before we look at the hypotheses, and if they are confirmed or not, it is also relevant to investigate the
results of the Creative Choice dimension. The regression model for Creative Choice shows to be
significant (p < .05), with the direct effect of the high transparency condition on Reactance in the
manipulation first condition standing out (β= .600, SE = .31, p = .055). It is therefore interesting to
investigate the general effect of Creative Choice on Reactance.
To examine if there is a general relation between Creative Choice and Reactance, a multiple regression
model was fitted with Reactance as the dependent variable, regardless of transparency. This proves
significant with (β = -.56, SE = .26, p < .05). Figure 8.6 shows the correlation between Creative Choice
and Reactance. This correlation seems to reflect the findings from the regression model without
transparency. However, as the regression in table 8.7 shows, there is no significant effect of interaction
with the transparency conditions, which may be due to the general effect of Creative Choice.

Figure 8.7. Scatterplot of the relationship between Creative Choice and Reactance.
Hypotheses
This brings us to Hypothesis 5, which states that Openness to Change, Creative Choice and Similarity
Avoidance will decrease the effect of medium transparency on Reactance. As the different regression
tables of Table 8.7 show, none of the personality traits proved to have a significant interaction effect with
medium transparency. Therefore Hypothesis 5 was not supported.
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Moreover, Hypothesis 6A, stating that Conservation and Similarity Avoidance will diminish the high
transparency effect on Reactance, is also not supported. However, Similarity Avoidance does show to
have a significant positive effect on Reactance, actually showing the opposite of our hypothesis.
Finally, Hypothesis 6B, stating that Creative Choice and Openness to Change will increase the high
transparency effect on Reactance, is partially supported. As Figure 8.4 shows there is a positive interaction
effect of Openness to Change on the effect of high transparency on Reactance. This is only observed in
the control first condition. Creative Choice, on the other hand, shows a general decrease in the level of
Reactance, but no significant interaction effects.
8.5. Qualitative findings
Even though the experiment was conducted online, in order to check if the experiment was functioning
properly, 5 participants agreed to participate in the experiment while sharing their screen. The participants
were allowed to speak freely during the experiment and voice any concerns or remarks. Most of these
remarks were regarding the set-up of the experiment to help better the instructions. However, some
remarks might provide additional explanations to our quantitative findings.
One participant remarked that they would rather select a different ribbon than the PV ribbon, but did
unfortunately not see any interesting options in the session-based ribbon. Two participants indicated that
they did not pay much attention to the title of a ribbon, but would rather make a decision based on the
displayed image of a program, with one even stating that the icon of a type of program would be
particularly useful when searching for different items from the same creators. These remarks could
provide a possible explanation as to why the item selection data from the PV ribbon was unreliable.
8.6. Summary Chapter 8
In this chapter, the different results with regards to our conducted tests and hypotheses were examined.
The hypotheses tests showed that the data for item selection from the PV ribbon was inconsistent and did
not confirm the effects as hypothesized in hypotheses 1 to 4. Reactance, however, showed more results,
especially with regards to the personality traits as hypothesized in hypothesis 5. These results will be
discussed in the next chapter.
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Chapter 9. Discussion
Previous research has reported on the importance of transparency in recommendations to encourage
browsing behavior, and to diminish any possible filter bubbles (Tintarev, 2017; Eskandanian et al., 2016;
Nagulendra et al., 2014; Gedikli et al., 2014). This encouragement of browsing behavior aligns with the
purpose of the NPO, who want to broaden the view of their audience by adding ‘public values’ to their
recommendations. However, personal differences with regards to the need for variety might lead to
Reactance and avoidance of the items if a person feels forced to select an option (Stiglbauer et al., 2018;
Steindl et al., 2015; Miron et al., 2006; Fogarty, 1997).
Potentially relevant personality characteristics in this context are the Schwarz traits, as they deal with the
willingness to explore (Manolios et al., 2019; Chen et al., 2013; Tintarev et al., 2013; Lindeman and
Verkasalo, 2005). There is even a relationship between some of the Schwarz personality traits and
Reactance as found by Seemann et al. (2005). Additionally, another research into avoidance behavior
suggests that some of the CNFU dimensions can cause irritation with regards to personalization
(Stiglbauer et al., 2018). However, research into both the Schwarz and CNFU characteristics and how they
deal with recommendations and personalization has mainly focused on the need for exploration, and less
on the effects of transparency on Reactance. The purpose of this study was therefore to add empirical
evidence and shed some light on this under-investigated issue, formulating the following research
question: What are effective ways to improve the NPO Start recommender system? Specified as:
What is the effect of Consumer Need For Uniqueness and Openness to Change on Reactance towards transparent labeling of
recommendations?
To answer this question, via an online study, we investigated the effects of medium (‘Outside of your bubble’)
and high transparency (explaining the public values) in the NPO’s ‘public value’ recommendation labeling
on Reactance and item selection, and whether these effects were moderated by the CNFU and Schwarz
personality traits. Due to the small sample size, we did not find support for the hypotheses regarding the
effect of transparency on PV ribbon item selection behavior (H1 and H2) or a possible mediation of this
effect by Reactance (H3 and H4). Neither did we find support for the hypotheses regarding moderation
by CNFU and the Schwarz traits of the medium transparency effect on Reactance (H5), nor a decreased
effect due to Conservation and Similarity Avoidance on high transparency (H6-A). The latter of which
actually showed a positive moderation of Reactance in the high transparency condition. We did, however,
find partial support for H6-B, as Openness to Change does show to increase the effect of high
transparency on Reactance. Furthermore, a general effect of Creative Choice on Reactance was found,
where participants who score high on this SSVS trait generally show less Reactance, contrary to the
predictions of Hypothesis 6-B. Finally, we did find support for the effect of high transparency on
Reactance, as described in hypothesis 2, stating that high transparency will increase the level of Reactance.
9.1. Personality, Reactance and item selection
This opposite effect of the prediction in H6-B of Creative Choice goes against the find that a strong sense
of autonomy contributes to Reactance (Brinson, 2018). However, it does support the research of
Stiglbauer et al. (2018), as they found that, in personalized advertisements, Creative Choice showed
approach behavior and less irritation than Similarity Avoidance. Possibly, ‘public values’ could be
stimulating to the Creative Choice trait, as it is a way to further distinguish themselves (Ruvio, 2008) and
could therefore enhance the browsing experience.
In accordance with the findings of Stiglbauer et al., our research found that Similarity Avoidance did show
to moderate the effect of transparency on Reactance in the high condition. This could be an indication
that possibly giving expert advice about certain items takes away the ability for users to select items that
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are not common (Ruvio, 2008). It is interesting to note that these findings were observed in the control
first condition. Possibly participants who score high on the Similarity Avoidance dimension find a title as
‘Also try this’ more stimulating with regards to finding uncommon products, or alternatively, might feel a
stronger level of Reactance when this option is taken away and replaced by expert advice, as is the case in
the ‘control first’ condition.
Openness to Change did show the effect of positively moderating Reactance in the high transparency
condition, which could mean that Openness to Change is indeed the opposite of Conservation, formerly
known as Agreeableness, which is in line with Seemann et al. (2005), who showed this trait to have a
negative effect on Reactance. They argued that the ‘Compliance’ factors of Agreeableness showed a strong
negative effect on Reactance. Plus, the ‘Ideas’, ‘Excitement seeking’ and ‘Assertiveness’ factors from
Openness to Experience and Extraversion, which are now partially combined in Openness to Change,
showed a strong positive effect on Reactance. This could shed some light on the different findings of
Manolios et al. (2019), and Tintarev et al. (2013) and Chen et al. (2013) as the last two found negative
browsing behaviors, whereas Manolios found positive browsing behaviors. Possibly, there is a difference
in the formulation of the different systems, where the system of Manolios might feel less like ‘Compliance’
and enhances the ‘Ideas’ or ‘Excitement seeking’ more than those of Tintarev et al and Chen et al.
Medium transparency and Reactance
We were not able to find any results regarding medium transparency and Reactance. Both the hypotheses
regarding a general effect on Reactance, as the hypotheses regarding moderation, could not be supported.
This could be due to the small sample size, where 15 participants received one of the high transparency
conditions, and 10 received one of the medium transparency conditions. Possibly, this could also be an
indication that there is less difference between the control condition title ‘Also try this’, and the medium
transparency condition, ‘Outside of your bubble’. Another possibility is the fact that explaining why items
are recommended and offering an option outside of the filter bubble was found to increase the
satisfaction of a recommendation system (Tintarev, 2017; Nagulendra & Vassileva, 2014; Gedikli et al.,
2014). Therefore, if there was no Reactance for control, there could also be no decrease by the medium
transparency condition. However, it should be noted that compared to control, medium transparency also
showed no significant increase of ‘value’, one of the items in the irritation scale of Stiglbauer et al. (2018).
High transparency and Reactance
Next to the moderating effect of personality traits in the high transparency condition, we also found an
effect of high transparency on Reactance when compared to the control condition. This is in line with the
research into advertisements by Eslami et al. (2018), indicating that too detailed explanations can have a
negative effect on the experience of the user. This increase in Reactance might be an indication that
explaining the ‘public values’ triggers the feeling that an option of free behavior is eliminated or
threatened with elimination (Miron et al., 2006).
Reactance and item selection
As Steindl et al. (2015) state, in the case of Reactance, people want to restore their freedom, and will opt
for a different choice. Unfortunately, the small sample size prevented any significant results regarding the
PV ribbon item selection; therefore, the effect of Reactance as described by Steindl et al. could not be
tested. Next to the fact that 8 participants only selected each ribbon once, instead of twice, there is also an
even divide between a PV ribbon selection of 0, 1 and 2 times over the different transparency conditions.
This result could be due to the statements voiced by the screen-sharing participants. They stated that
often they would not really read the title of a ribbon, but rather look at the images. Furthermore, a
participant remarked that they wanted to avoid the PV ribbon, but did not find any suitable options in the
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session-based ribbon. This could be an indication that not enough options were provided in both ribbons,
or that the session-based ribbon provides too similar results.
9.2. Implications on PV ribbon title improvement
Explaining ‘public values’, as was done in the high transparency condition, generally leads to Reactance.
Furthermore, even though Creative Choice showed a general negative correlation with Reactance, it did
not moderate the effects of high transparency. In fact, the personality traits who did show to moderate the
effect, showed a positive moderation. It is therefore important for the NPO to consider which audience
they want to cater to. Creative Choice generally decreases Reactance; therefore, it could be argued that it
can be taken out of the equation, as the NPO already provides the user with sufficient choice options.
However, this disregards the increase of Reactance for Openness to Change and Similarity Avoidance.
The NPO indicates they want to broaden the views of their audience, and argue adding ‘public values’ to
the recommendations is a way of accomplishing this. However, if this is explained to the users who score
high on the aforementioned traits, it actually arouses Reactance and might therefore diminish the use of
these recommendations. A simple solution would be to keep their users in the dark. This does not,
however, take away the fact that these ‘public values’ might not be suitable to these users. When removing
explanations, it might become less clear why these items are recommended and therefore lower trust.
Eskandanian et al. (2016) argue that explaining and offering different algorithms helps increase trust.
Additionally, it improves the choice options, catering to users with different personality types.
A key term here is choice. One of the reasons Reactance is aroused is when a user feels they were forced
by expert advice (Fitzsimons et al., 2004). In the case of the NPO, this could be because this ribbon is
displayed without a choice of the user. The freedom to choose is threatened, regardless of the need for
‘public values’, because, as Fogarty (1997) stated, when a person is coerced into doing something, they
might normally feel free to do, Reactance may also occur. Therefore, it is important to explain the ‘public
values’ as an extra option for the user, instead of an expert advice. A non-intrusive way of presenting this
option might be giving full control to the user. Possibly going as far as different interaction options
(O'Hara et al., 2004) with a full customizable dashboard of optional ribbons. In this case NPO could also
consider investigating visuals, as some results of the exploratory study showed that participants were more
interesting in the imagery and previews.
As our research shows, phrasing in the case of the PV ribbon is important; the NPO should make clear
that the PV ribbon is just another option among the different ribbons displayed on the website.
9.3. Limitations
First of all, the online setting for this experiment, due to the COVID-19 virus, added an extra hurdle for
people to participate. Since the alterations made to the NPO start platform were made by Chrome
extension, the participants first needed to install this extension. Even with clear instructions, participants
with less computer experience found the installation a difficult process, as the pilot tests showed. This
could be a reason some participants did not continue with the installation process and dropped out.
Therefore, further research should be done in a lab environment where the Chrome extension is already
installed on the computer.
Furthermore, it is unclear when the watched content of the NPO contributes to the recommendations
and how long it takes before these recommendations show up. Leading to some of the participants
checking in several times, to check the status of the session ID, only to find it still displayed ‘undefined’.
This contributed to most of the dropouts of this survey. A further research would benefit from directly
contacting active users of the NPO start platform.
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Secondly, it was unclear to some of the users that they also needed to select an option on the program
screen. This did not show up in the pilot tests, but could possibly be improved by adding more
segmentation between the different actions to take. Also, if this experiment was performed in a lab, the
clicking behavior could be monitored more closely and the participants could be asked to select another
option if it was unclear they had already done so.
Lastly, the comparison with the session-based recommender resulted in some participants remarking they
did not have any other choice but to select the PV ribbon, as the session-based items were too similar.
Therefore, it would be good to explore the comparison to other ribbons, possibly comparing regular
recommendations and the PV ribbon.
9.4. Suggestions for future work
Since the small sample size prevented this research from testing several hypotheses, it is suggested to
perform another research regarding the effect of Reactance on the item selection, or usage of the NPO
Start platform. As was indicated in the previous section, to improve the alternative choices by the
participant, another additional ribbon could be selected, which is more catered towards the user and
shows more attractive items. This would potentially show a more significant effect of alternative item
selection due to Reactance, as it provides the user with a more attractive option to restore their freedom
(Steindl et al., 2015). Plus, with a larger sample size more reliable conclusions can be drawn with regards
to the different personality traits and their effect on Reactance.
In addition, this research focused on Reactance and therefore neglected a possible evaluation of
satisfaction regarding the PV ribbon. Additional research is therefore needed to investigate whether the
audience of the NPO finds this type of ribbon satisfying. This test could possibly include the Schwarz
personality factors ‘Ideas’ and ‘Excitement Seeking’, related to Openness to Experience and Extraversion
(Seeman, 2005), to test if this ribbon speaks to the exploration side of their audience.
Furthermore, as the implications suggest, there should be more research into the phrasing of the title of
the PV ribbon. If this phrasing is perceived as expert advice, it might lead to Reactance as shown in the
high transparency condition (Eslami et al., 2018). Therefore it is important to investigate what types of
formulation provide the user with a choice, without feeling coerced to do so. Future research might even
focus more on the system interaction, enabling users to alter settings and influence the different ribbons
displayed on their screen (O'Hara et al., 2004).
Finally, there is currently little research into the effects of CNFU on recommender usage. This is despite
the fact that, like advertisements, recommender systems try to advise the user in their next step. With the
growing use of Internet for video content, users rely less and less on broadcasted television
(Tevredenheidsmeter, 2019). This could potentially lead to a loss of serendipity, as previously viewers
would change to different channels and stumble upon content they did not know they were looking for.
Especially when considering the results of this study, showing the Creative Choice shows to decrease
Reactance, indicating that this trait might be open to more diverse advice. Since recommenders still strive
to accomplish more variation, by adding novelty weights (Vargas, S., & Castells, P., 2011), it would be
insightful to research if this reaches the desired effect. Specifically investigating individuals who have a
high need for unique items, reflected by the CNFU dimensions.
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Appendix I – Participant flows
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Appendix II – Survey message and questions in Dutch
CNFU survey
Deze vragenlijst bestaat uit 12 stellingen. We zijn geïnteresseerd in hoeverre elk van deze stellingen bij u
persoonlijk past. Geef aan in hoeverre u het eens bent met elke stelling, waarbij u gebruik maakt van een
schaal waarbij 1 'helemaal oneens' betekent, 5 'helemaal eens' betekent, en 2, 3 en 4 zijn beoordelingen
daartussenin.
Klik naast elke stelling een getal aan in de vakjes op de volgende schaal:
1. Helemaal oneens
2. Oneens
3. Eens noch oneens
4. Eens
5. Helemaal eens
Er zijn geen ‘goede’ of ‘foute’ antwoorden, dus selecteer bij elke stelling het getal dat zo goed mogelijk bij
u past. Neem de tijd en denk goed na over elk antwoord.
•
•
•
•
•
•
•
•
•
•
•
•

Vaak combineer ik dingen op een zodanige manier, dat ik een uniek imago creëer dat niet kan
worden nagedaan.
Ik ben niet iemand die het leuk vind om origineel te zijn, door een interessantere versie van
standaard/doorsnee producten te zoeken. (negatively phrased)
Ik ben actief bezig met het ontwikkelen van mijn unieke persoonlijkheid, door speciale producten
of merken te kopen.
Een oog hebben voor producten die interessant en ongebruikelijk zijn, helpt me in het creëren
van een onderscheidend imago.
Als het gaat om producten die ik koop en de situaties waarin ik ze gebruik, dan heb ik ongewone
gebruiken en regels.
Ik schend de ongeschreven regels van mijn sociale groep niet, als het gaat om wat ik koop of
bezit. (negatively phrased)
Ik ben zelden tegen de ongeschreven regels van mijn sociale groep ingegaan, als het gaat om
wanneer en hoe bepaalde producten gebruikt zouden moeten worden. (negatively phrased)
Ik houd ervan om de heersende smaak van mensen die ik ken uit te dagen/ te prikkelen, door het
kopen van dingen die zij niet zouden accepteren.
Wanneer een product dat ik bezit populair wordt bij de rest van de bevolking, dan ga ik het niet
minder gebruiken. (negatively phrased)
Ik probeer vaak producten of merken te vermijden waarvan ik weet dat een groot deel van de
bevolking ze koopt.
Ik heb voor mezelf de regel dat ik niet van producten of merken houd die door iedereen gekocht
worden.
Hoe gangbaarder een product of merk is onder de bevolking, des te minder geïnteresseerd ik ben
in het kopen ervan.
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Short Schwarz Value Survey
Deze vragenlijst bestaat uit 10 principes. We willen graag weten in hoeverre u zich laat lijden in het leven
door deze principes.
Geef aan hoe belangrijk elk principe voor u is, waarbij u gebruik maakt van een schaal waarbij 0 voor
'tegen mijn principes' staat, 1 voor 'niet belangrijk', 4 voor 'belangrijk', en 8 voor 'extreem belangrijk'. De
overige waardes vallen hier tussenin.
Klik naast elk principe een getal aan in de vakjes op de volgende schaal:
0. Tegen mijn principes
1. Niet belangrijk
2.
3.
4. Belangrijk
5.
6.
7.
8. Extreem belangrijk
Er zijn geen ‘goede’ of ‘foute’ antwoorden, dus selecteer bij elke stelling het getal dat zo goed mogelijk bij
u past. Neem de tijd en denk goed na over elk antwoord.
•
•
•
•
•
•
•
•
•
•

Macht, dat wil zeggen sociale macht, autoriteit, rijkdom.
Prestatie, dat wil zeggen succes, bekwaamheid, ambitie, invloed op mensen en gebeurtenissen.
Hedonisme, dat wil zeggen bevrediging van verlangens, levensvreugde, eigen plezier
Stimulatie, dat wil zeggen gedurfd, een gevarieerd en uitdagend leven, een opwindend leven.
Zelfsturing, dat wil zeggen creativiteit, vrijheid, nieuwsgierigheid, onafhankelijkheid, het kiezen
van eigen doelen.
Universalisme, dat wil zeggen ruimdenkendheid, schoonheid van natuur en kunst, sociale
rechtvaardigheid, wereldvrede, gelijkheid, wijsheid, eenheid met de natuur, milieubescherming.
Welwillendheid, dat wil zeggen behulpzaamheid, eerlijkheid, vergevingsgezindheid, loyaliteit,
verantwoordelijkheid.
Traditie, dat wil zeggen respect voor traditie, bescheidenheid, het accepteren van iemands
aandeel in het leven, toewijding.
Conformiteit, dat wil zeggen gehoorzaamheid, het eren van ouders en ouderen, zelfdiscipline,
beleefdheid.
Veiligheid, dat wil zeggen nationale veiligheid, gezinsveiligheid, openbare orde, netheid, diensten
terug bewijzen.
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