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ABSTRACT  
It is commonly assumed that personalization technologies used by 
Google for the purpose of tailoring search results for individual 
users create filter bubbles, which reinforce users’ political views. 
Surprisingly, empirical evidence for a personalization-induced 
filter bubble has not been forthcoming. Here, we investigate 
whether filter bubbles may result instead from a searcher’s 
choice of search queries. In the first experiment, participants 
rated the left-right leaning of 48 queries (search strings), 6 for 
each of 8 topics (abortion, benefits, climate change, sex equality, 
immigration, nuclear family, Islam, and taxation). An independent 
sample of participants were then asked to select one of these 
queries for each of the 8 topics. With the exception of the topic 
of Islam, participants were significantly more likely to select a 
query corresponding to their own political leaning, compared to 
other queries, explaining between 12% and 39% of the variance. 
A second experiment investigated the effect of the political 
leaning of the same queries on the overall political leaning of 
Search Engine Result Pages (SERPs) in Google Search. The top six 
results of each SERP were rated collectively by a third group of 
participants, explaining 36.3% of the variance across all 48 search 
terms (p < .00001). That is, (1) participants in our experiments 
tended to select own-side search queries, and (2) using those 
queries tended to yield own-side search results when using the 
Google search engine. Our results are consistent with the notion 
of a self-imposed filter bubble in which query selection plays a 
salient role.
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1. Introduction

Online search has become an indispensable part of everyday life with search engines such 
as Google and Yahoo processing billions of queries on a daily basis (Google Search Stat-
istics. 2021). Many queries are quests for knowledge about uncontested facts, such as the 
capital of France, stock prices, currency exchange rates, et cetera. Others concern deep 
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ideological or political issues about which there may be reasonable disagreement. 
Whereas the idea of search engines producing rankings based on relevance for queries 
of the former kind is fairly unproblematic, it is much less clear what ‘relevance’ would 
mean in cases of complex political issues, raising the question of the role of search 
engines in shaping ideological and political beliefs.

Furthermore, if relevance is what the user judges to be relevant, as inferred from the 
user’s search history, the more specific worry arises that the user might end up in a so- 
called filter bubble, where users are presented with search results that are in line with and 
reinforce her extant ideological and political views (Pariser, 2011). Filter bubbles are 
therefore thought to increase undesirable affective polarization and ideological segre-
gation, possibly fragmenting political discourse (Garrett & Resnick, 2011). These and 
related worries have inspired calls for regulation targeting Google’s (and similar search 
engines’) hypothesized filter bubble producing tendencies (Simpson, 2012). More 
recently, the existence of filter bubbles has even been postulated within the realm of 
scientific research itself where it has been argued that it might impact its reproducibility 
and rigor (Ćurković, 2019; Ćurković & Košec, 2018). Within the COVID-19 pandemic 
context, it has been claimed that retrieved search results and their curation may impact 
the functioning of society through the uptake of public health measures (Ćurković et al.,  
2021).

In spite of the public debate and popular opinion regarding this issue, empirical evi-
dence for algorithmically produced filter bubbles has not been forthcoming. Hannak 
et al. (2013, may) found only small differences in search results between users and no 
measurable effect of search history on links or their position (cf. Haim et al., 2017). 
Further, whereas Courtois et al. (2018) did find considerable deviations between users 
when searching on social and political topics, they also observed that most of the vari-
ation could be explained by the time of search as opposed to search history. Finally, Flax-
man et al. (2016) found that use of search engines increased users’ chances of being 
exposed to opposing or disconfirming views (cf. Cardenal et al., 2019), seemingly run-
ning counter to predictions of the ‘filter bubble’ hypothesis (Pariser, 2011). Thus, it 
appears that, contrary to common expectation, algorithmic curation based on search his-
tory in Google does not, in fact, have a significant filter bubble producing effect (cf. Zui-
derveen Borgesius et al., 2016).

However, the apparent failure to identify algorithmically induced filter bubbles in 
search results does not exclude that there may yet exist filter bubbles in the context of 
online search. For example, Yom-Tov et al. (2014) found evidence, using search location 
data from the Bing search engine and data on zip code voting behavior, indicating that 
people are more likely to read opinions consistent with their own so that filter bubbles 
could result from selective exposure (Sears & Freedman, 1967), in which case they 
would be self-imposed. To set the stage for an elaboration of this point, it is often observed 
that most items in a Search Engine Results Page (SERP) resulting from a query are 
ignored in selection, in favor of the top-presented SERP (Joachims et al., 2007), and 
even within a SERP, a great majority of clicks tend to go to the first five links presented 
(Petrescu, 2014), due to what is known as the top-link heuristic (Salmerón et al., 2013; 
Granka et al., 2004). Specifically, as observed in Hotchkiss et al. (2005), gaze is concen-
trated in the rough form of a right triangle with the right angle facing upwards to the left 
of the screen dropping significantly outside the hypothenuse, a phenomenon for which 
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they introduced the suggestive term golden triangle. Drawing on these findings, a recent 
eye-tracking study (Ekström et al., 2022) found that when presented with a politically 
diverse Google-style SERP, participants tended to attend to and subsequently click on 
own-side links. Further, there was no observable top-link heuristic when top links in 
SERPs failed to align with searcher ideology. In other words, participants engaged in 
self-segregating behavior at early stages of cognitive processing (cf. Kawakami et al.,  
2014), offering evidence for the hypothesis that filter bubbles may be self-imposed.

Empirical investigations into filter bubbles in search engines typically involve feeding a set 
of curated queries (i.e., anything you put into the search box, also called ‘search terms’ or 
‘search strings’) as input to a search engine using different (real or artificial) user accounts 
(e.g., Courtois et al., 2018 Haim et al., 2017; Hannak et al., 2013, may;). The present study 
departs from this methodology in involving participants selecting search queries from a 
curated list in a controlled experiment. This makes it possible to investigate the users’ choice 
of (controlled) search query as an act of self-curation that may potentially be, partly or 
wholly, responsible for filter bubbles. We hypothesize that the choice of query on political 
topics is partly determined by user ideology in such a way that (1) users will tend to select 
own-side queries, and that (2) political queries, when used as an as input to a search engines 
such as Google, will tend to produce own-side search results. The validity of the second 
hypothesis is sometimes taken for granted, but we are not aware of any experimental or 
other evidence for either of these two claims. For example, Diakopoulos et al. (2018) remark 
that ‘[t]he choice of query terms can itself lead to politically biased results’ (p. 322) without 
citing supporting evidence. The present article addresses these gaps. After providing the 
necessary background on selective exposure and cognitive bias in Section 2, Section 3 
describes the first experiment, designed to test whether subjects choose search queries in 
line with their own political leaning. Section 4 reports the second experiment, designed 
to test whether the political leaning of queries carries over to the top links on the first 
SERP when using Google Search. Both experiments were carried out in Sweden, in Swed-
ish, with Swedish-speaking participants. We discuss our findings and, in particular, the 
extent to which they indicate a self-imposed search query filter bubble in Section 5, together 
with limitations affecting our investigations, and suggestions for future research.

2. Selective exposure and cognitive bias

Starting with early work in the 1940s, many researchers have observed that people’s ideo-
logical views bias their attention to news that confirm beliefs already held (e.g., Garrett & 
Resnick, 2011; Lazarsfeld et al., 1948; Yom-Tov et al., 2014; see also Gentzkow & Shapiro,  
2011). In the social sciences, the term selective exposure denotes this general tendency to 
seek out information that conforms to extant convictions at the expense of information 
that does not (see Frey, 1986; Klapper, 1960; Sears & Freedman, 1967, see also Mutz & 
Martin, 2001). Festinger (1957), famously made this aspect of human cognition a central 
part of his theory of cognitive dissonance, according to which people strive to reduce the 
mental discomfort ensuing from simultaneously entertaining two or more incoherent 
beliefs. Similarly, the term confirmation bias denotes individuals’ tendency to seek out 
confirming evidence (Nickerson, 1998).

Unsurprisingly, given the increasing importance of the internet in information-seek-
ing, much recent work on selective exposure has centered on how users engage with 
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information on various online platforms, such as Facebook (e.g., Bakshy et al., 2015; 
Cinelli et al., 2020, Dutceac Segesten et al., 2022; Sülflow et al., 2019), Instagram (Parme-
lee & Roman, 2020) and Twitter (Colleoni et al., 2014; Himelboim et al., 2013; see also 
Garrett, 2013). For example, Knobloch-Westerwick and Meng (2011) found that partici-
pants preferred attitude-consistent over counter-attitudinal messages, the effect being a 
reinforcement of the existing attitude (as measured by increased attitude accessibility). 
As mentioned, Ekström et al. (2022) found that participants generally attend to, and sub-
sequently select, own-side search results. Before search results can be attended and 
selected, however, the user needs to formulate and submit a search query. In the present 
article, we argue that users’ political leanings also affect query formation through the ten-
dency to select own-side queries. For instance, a right-wing or socially conservative user 
interested in learning more about immigration would be more likely, due to confirmation 
bias, to search on immigration repatriation than on immigration open society, whereas the 
opposite would be expected of a left-wing user.

3. Experiment 1: effect of participants’ political leaning on political 
leaning of their selected search queries

The purpose of Experiment 1 was to measure the extent to which people’s choice of 
search query within a specific topic is affected by their political leaning.

3.1. Method

Prior to the experiment proper, search terms were created, rated and selected in order to 
cover a left-right political dimension with sufficient range for the experiment proper. 
First, eight topics were derived from Everett’s (2013) Social and Economic Conservatism 
Scale (SECS). The eight topics were (1) abortion, (2) benefits, (3) climate change, (4) sex 
equality, (5) immigration, (6) nuclear family, (7) Islam, and (8) taxation. To avoid con-
fusion resulting from the fact that the variables consist of ratings of these topics both in 
terms of a left-right dimension and attitudes towards them in terms of a positive–nega-
tive dimension, we refer to the former (left-right) with all capital letters and the latter 
(positive–negative) with an initial capital letter. Ten pseudo queries were generated for 
each topic based on phrases or terminology deemed to be commonly occurring in 
societal debates and selected through an online rating experiment. For example, the cli-
mate change queries included (Swedish equivalents of) global warming overrated, raise 
fuel tax and invest in fossil-free fuel. The sex equality queries included feminism gone 
too far, gender differences socially acquired, and women discriminated against more 
than men.

Second, a subset of these search queries were selected so as to represent the full range 
of the left-right dimension. To this end, 16 raters (9 women) were recruited through 
online advertisements and directed to the Pavlovia online platform (pavlovia.org), 
where they performed the rating task, created in PsychoPy (psychopy.org). The eighty 
search terms (ten for each topic) were presented one by one in all lower-case letters, 
and participants rated each term according to their perceived political leaning on a 
7-point Likert scale, where higher ratings signified more right-wing positions and 
lower ratings signified more left-wing positions. Terms were presented in white against 
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a gray backdrop. Order of presentation was randomized for all participants. The pro-
cedure lasted on average ∼5 min. Participants were not compensated, and except biologi-
cal sex, no personal information (e.g., age) was sampled. Interrater reliability was high 
(Cronbach’s α = .88), indicating considerable agreement among raters regarding what 
terms signaled right-wing versus left-wing positions. See Appendix A for a list of search 
terms and their mean political leaning ratings.

Based on these results, six of the ten queries were selected in such a way as to create an 
even spread of political leanings within each topic. For example, for IMMIGRATION, 
the selected search terms and their mean ratings of political leaning were, from left (1) 
to right (7) immigration a gain (M = 2.5), immigration open society (M = 2.9), immigra-
tion sweden needed (M = 2.9), crime immigration (M = 5.6), immigration sweden unsus-
tainable (M = 6.0), and immigration repatriation (M = 6.1).

For the experiment proper, 54 participants (26 women) aged 18–53 (M = 23.2, SD =  
5.17) were recruited through university bulletin boards and online advertisements. None 
had participated in the rating process described above. They were informed that no data 
would be stored that could associate them with their answers. In each trial, six search 
queries were presented in configurations randomized according to a 6 × 6 Latin square, 
such that each query appeared in the same position the same number of times across all 
participants. This was done to avoid possible artefacts of query presentation position. In 
total, participants were presented with eight sets of six search queries. For each set, they 
were asked to select the query they found most interesting, i.e., the query they would nor-
mally use. To simulate real-life search, stimuli were presented as all lower-case letters. 
The procedure lasted on average ∼25 min.

As a verification of the predicted association between the chosen topics and the par-
ticipants’ political leaning, they were asked to rate their attitude toward each of the eight 
topics post experiment. Each topic appeared on the computer screen, together with a 
visual analog scale ranging from 1 on the left side to 7 on the right side, with no anchors. 
Participants were asked to indicate a point on the scale corresponding to their attitude 
about the topic, with low values indicating negative feelings and positive values indicat-
ing positive feelings. After this, they were also asked to select one of two options stating 
whether they identified as politically more left- or right-wing, with the result that 29 par-
ticipants identified as the former and 25 as the latter. This portion of the procedure lasted 
on average ∼10 min. In total, the experimental procedure lasted ∼35 min. Participants 
were rewarded with a cinema ticket. The experiment was carried out in accordance 
with the guidelines issues by the Swedish Ethical Authority (Etikprövningsmyndigheten) 
for research on human subjects.

3.2. Results

Three search queries were never selected by any participant, namely feminism gone too 
far from the SEX EQUALITY topic, arguments against abortion from the ABORTION 
topic, and no to sex-neutral marriage from the NUCLEAR FAMILY topic. The binary 
self-selection of being more left – or right-leaning (L-R Binary) was coded 1 for left 
and 2 for right and sex was coded 1 for male and 2 for female. Note that attitudes 
are referred to using initial capital letters and search query topics using all capital 
letters.
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Figure 1 summarizes the main results. First, the open markers and dashed lines rep-
resent the political leaning of search queries chosen, according to the ratings made in the 
second step of the search query selection above. Open circles represent participants who 
identified as left and open squares those who identified as right. Given that higher values 
on the left ordinate reflect more right preferences, as described in the search term selec-
tion procedure, those who identified as more political left should have selected queries 
that were rated lower. This is also the case for all topics, with marginal differences, 
such as smaller left-right differences for Abortion and Islam. We now turn to the atti-
tudes, rated post experiment, which are represented by filled markers and solid lines 
that refer to the right ordinate. Given that higher attitude values reflect more positive 
feelings, those who identified as more politically left should exhibit higher values for 
all topics except NUCLEAR FAMILY, which was indeed the case. The left-right differ-
ences are substantial for six topics, but again, the differences between left and right are 
smaller except for Abortion and Islam, with more positive feelings towards Abortion 
and negative feelings towards Islam for both political leaning groups.

Correlations between age and attitude ratings were small (.01 – .20) except for Abor-
tion (-.34, p < .05), meaning that younger participants were more positive to abortion. 
Some correlations between sex and attitude ratings were small, but several were of med-
ium strength and statistically significant. Their listing in the third column of Table 1 
shows that females were more positive to Abortion, Climate change, Sex equality, and 
Immigration. These results indicate independent contributions of age and sex, and 

Figure 1. Political leaning of chosen search queries (dashed lines and open markers), and self-rated 
attitudes (solid lines and markers) separately for participant who self-identified as left- (circles) or 
right-leaning (squares). The left ordinate refers to the dashed lines, representing the mean across par-
ticipants for the eight search terms selected by each participant, which in turn are based on the pol-
itical leaning ratings given in the search term selection experiment. The right ordinate refers to the 
solid lines, representing the strength of the positive attitude towards each of the eight topics.
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that these variables should therefore be controlled for in analyses of the association 
between attitudes and other variables.

The search query political leaning ratings obtained in the search term selection pro-
cedure had higher numbers representing more right preferences and are therefore 
expected to be positively correlated with L-R Binary and negatively correlated with the 
attitude ratings, again with the exception of NUCLEAR FAMILY. Table 1 shows that 
this was also the case, except for a few correlations involving Islam.

Factor analysis using principal components extraction was performed for the purpose 
of creating a continuous variable representing the overall left-right leaning indicated by 
the attitude self-ratings. As suggested by the small correlations between the attitude to 
Islam and all other variables, it essentially did not share any variance with the other atti-
tudes, presenting a factor loading of 0.084. Being a poor indicator of left-right prefer-
ences, it was dropped from the factor analysis. Factor loadings for the remaining 
variables in the final model (explaining 45.6% of the variance, EV = 3.54) are listed in 
column 2 of Table 1. The factor scores for each participant were then copied into the 
data matrix and named the Left-Right factor. The Left-Right factor was positively corre-
lated with all search query political leaning ratings, as well as with the Left-Right Binary 
in the second row, supporting its construct validity.

Next, the associations between the participants’ political leaning, in terms of the self- 
reported Left-Right factor, and the political leaning of their selected search queries as 
assessed by raters, were quantified through eight multiple regression analyses, controlling 
for age and sex. Table 2 shows that all these associations, except for ISLAM, were statisti-
cally significant and substantial, explaining between 12% and 39% of the variance.

The regression models – with the political leaning of the selected search terms as 
dependent variable – do not exhibit a similar pattern of sex and age influence as 
found in the zero-order correlation matrix in Table 1 for the attitude ratings. Rather, 
coefficients for sex and age are overall non-significant and small (β = 0.013–0.187), except 
for CLIMATE (β = 0.239), reflecting females’ selection of more left-leaning search 
queries (borderline significant at just above .05).

4. Experiment 2: effect of search query political leaning on political 
leaning of Google search results

The purpose of this experiment was to determine the degree to which the political leaning 
of search queries, as determined in the previous experiment, affects the political leaning 
of search results obtained in a typical Google search. This can be seen as a follow-up to 
the previous experiments, addressing whether ideological bias on the part of the person 
performing the search also leads to biased search results, that is, the second component of 
the filter bubble metaphor.

4.1. Method

Google searches were conducted using each of the 48 search terms selected in Experiment 1. 
We conducted the same searches on several computers. However, because differences 
were minimal we made use of only the results obtained from one computer. For each 
set of SERPs returned by Google Search, the top six links were saved as a pdf and printed 
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Table 2. Linear regressions models for each of the eight topics, with political leaning rating of the 
chosen search queries as dependent variable, and the Left-Right factor, age and sex as predictors.
Regression summary for ABORTION

β B p

Intercept 3.528 < .0005
Age 0.029 0.006 = .83
Sex −0.022 −0.049 = .88
Left-Right factor −0.408 −0.458 < .005

Note. R = .425, R² = .180, Adjusted R² = .131

Regression summary for BENEFITS

β B p

Intercept 3.596 < .0005
Age 0.125 0.027 = .36
Sex −0.013 −0.029 = .92
Left-Right factor −0.359 −0.403 < .05

Note. R = .410, R² = .168, Adjusted R² = .118

Regression summary for CLIMATE

β B P

Intercept 2.721 < .000001
Age 0.173 0.023 = .132
Sex 0.239 0.323 = .051
Left-Right factor −0.659 −0.450 < .000005

Note. R = .652, R² = .425, Adjusted R² = .390

Regression summary for SEX EQUALITY

β B p

Intercept 3.628 < .0001
Age 0.097 0.021 = .413
Sex −0.149 −0.336 = .238
Left-Right factor −0.506 −0.578 < .0005

Note. R = .612, R² = .375, Adjusted R² = .337

Regression summary for IMMIGRATION

β B p

Intercept 5.092 < .00005
Age −0.102 −0.029 = .409
Sex −0.155 −0.445 = .238
Left-Right factor −0.507 −0.734 < .0005

Note. R = .5665, R² = .320, Adjusted R² = .279

Regression summary for NUCLEAR FAMILY

β B p

Intercept 3.953 < .0005
Age −0.039 −0.009 = .774
Sex 0.006 0.014 = .967
Left-Right factor −0.432 −0.541 < .005

Note. R = .423, R² = .179, Adjusted R² = .130

Regression summary for ISLAM

β B p

Intercept 3.727 < .00005
Age 0.187 0.037 = .185
Sex −0.087 −0.177 = .556
Left-Right factor −0.212 −0.216 = .149

Note. R = .357, R² = .127, Adjusted R² = .075

Regression summary for TAXATION

β B p

Intercept 2.542 < .025
Age 0.101 0.024 = .441
Sex 0.056 0.136 = .687
Left-Right factor −0.473 −0.583 < .001

Note. R = .484, R² = .234, Adjusted R² = .188
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on a separate page (excluding the search query). Raters (N = 15) were recruited through 
online advertisements, none of whom had participated in the two previous ratings. Each 
participant was individually asked to order the six sheets belonging to each topic accord-
ing to their perceived overall relative political leaning, with those relatively more left- 
leaning to the left and those relatively more right-leaning to the right, with neutral 
and politically ambiguous pages closer to the middle.

4.2. Results

The SERPs ordered from left-wing to right-wing by the participants were assigned num-
bers 1-6. Overall, ratings were consistent across raters (Cronbach’s α = .936). The corre-
lation between the political leaning rating of the search query and the rating of the SERPs 
obtained with these search queries was 0.60 across all 48 search terms, explaining 36.3% 
of the variance (p < .00001), suggesting that, indeed, search queries rated as more politi-
cally left- or right-wing also yielded search results that aligned politically with those 
queries. The mean and SD of the SERP ratings is available in Appendix A.

5. Discussion, limitations and future work

In this study we investigated whether filter bubbles are the result of individuals’ choice of 
search queries. In Experiment 1, one group of participants first rated the left-right leaning 
of 80 potential search strings, on the basis of which 48 were selected. Another group of 
participants were then asked to select one of these queries for each of the 8 topics. Over-
all, participants were significantly more likely to select a query corresponding to their 
own political leaning, compared to other queries, explaining between 12% and 39% of 
the variance. Experiment 2 investigated the effect of the political leaning of the same 
queries on the overall political leaning of Search Engine Result Pages (SERPs) in Google 
Search. The top six results of each SERP were rated by a third group of participants, 
explaining 36.3% of the variance across all 48 search terms (p < .00001). Our results 
suggest a self-imposed filter bubble in which query selection plays a salient role.

The first experiment reported above is platform independent and does not involve the 
use of a search engine. The second experiment, concerning the influence of the political 
leaning of selected search terms on the political leaning of search results, made specific 
use of Google Search. It is an intriguing question whether the result of the second exper-
iment would replicate across other commercial search engines. If this is the case, then to 
the extent that our results indicate that Google users may find themselves in a self- 
imposed filter bubble, similar conclusions may apply for other search engines as well. 
In future work, we plan to put this hypothesis to the test by repeating the second exper-
iment for search engines other than Google.

The indication that search results are influenced by user ideology via the choice of 
search queries suggests a feedback loop by means of which users’ ideological and political 
beliefs are reinforced through search engines like Google Search. Even so, the existence of 
such a feedback loop does not follow by logical necessity from our results but depends 
partly on what links in SERPs the user attends to and clicks on, and partly on the psycho-
logical effect of consuming the linked contents. For instance, the present results are con-
sistent with users receiving SERPs that have the same overall bias as themselves, for 
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politically charged queries, but nevertheless attending to and selecting links from the 
other political camp. However, as mentioned in the introduction, Ekström et al. 
(2022) found that this is generally not the case. In that study, partisan participants 
(n = 48) were presented with sets of simulated Google Search results on political issues, 
controlling for the political leaning of each link. The participants spent more time view-
ing own-side links than other links (p = .037), an effect that was larger for those who 
identified as right-wing than for those who identified as left wing (p < .001). In addition, 
we observed a significant effect across the sample, that participants tended to select own- 
side links (p < .001). Of course, we would expect such effects to be stronger for SERPs 
with a higher proportion of own-side links, such as SERPs resulting from an own-side 
query. For instance, we would expect participants to spend even more time viewing 
own-side links than other links if there is a greater proportion of the former. Further, 
given that consuming own-side content tends to strengthen prior political attitude 
(Knobloch-Westerwick & Meng, 2011), the feedback loop extends all the way back to 
the user, suggesting a filter bubble in which query selection plays a salient role.

Another intriguing issue centers on the observation that the results we get from search 
engines may change the way we formulate and select search strings in the first place. An 
obvious way in which they to this is by suggesting potential ‘improved’ search strings. 
Thus, search engines to some extent also train or curate the users, which raises the ques-
tion where the true, genuine Self (agent, subject) begins. Considerations such as these 
may cast some doubt on the notion of a self-imposed filter bubble if the latter is taken 
to imply the existence of an internet-autonomous Self. Yet even if there is no sharp 
boundary between the Self and the internet to be drawn, it seems enlightening to dis-
tinguish between filter bubbles that arise mainly or saliently from algorithmic curation 
and those that arise mainly or saliently from cognitive features and choices of the user.

Robertson et al. (2018) noted that (p. 148:5) ‘how users formulate and negotiate search 
queries within web search interfaces is an under-researched topic that involves not only the 
informational retrieval algorithms at play, but also the cultural history of the human inter-
acting with them’ (cf. Diakopoulos et al., 2018; Tripodi, 2018). They added that ‘[t]he lack 
of up-to-date research on this topic is due, in part, to the difficulty associated with obtain-
ing real user queries’ (cf. Borra & Weber, 2012), ‘the ever-evolving nature of users’ infor-
mation needs’ (cf. Belkin, 1980) and ‘the opaque interactions between users and 
autocomplete algorithms that influence the process of query selection’ (cf. Noble, 2018). 
It is an advantage of our study that it goes at least some way towards studying how 
users select search queries in a controlled experiment. Our study suggests that, in a political 
context, search queries are partly selected based on the searcher’s political leaning.

The study is, however, limited by the fact that participants were severely constrained 
regarding what search terms they could choose – both in terms of the topic and the 
search query to be selected. For each topic, participants were asked to select the query 
from a list of six possible options. While experimentally feasible, this methodology 
ignores much of the complexity in the process whereby users formulate search queries, 
in favor of experimental control (Robertson et al., 2018). Relatedly, earlier studies suggest 
that own-side information is more thoroughly attended to and processed (e.g., Kawakami 
et al., 2014; Xiao et al., 2016). In asking participants to choose between politically charged 
search queries from a list, this mechanism may have been triggered, leading to the choice 
of a more closely attended (own-side) query, which may or may not coincide with the 
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query that the participant would naturally use. This issue could be studied by measuring 
the attention paid to each presented search query using eye-tracking technology. At any 
rate, future experimental work should aim to improve ecological validity by allowing par-
ticipants greater flexibility in the formulation of queries.

Further limitations became apparent in the process of choosing search terms for our 
study. Early attempts at selecting appropriate search query terms included consulting Goo-
gle Trends, with the object of using real-life popular search queries. Two main problems 
were apparent with this approach. First, most queries obtained from Google Trends 
were neutral in phrasing and content, for example, ‘immigration 2021’, or ‘what does 
the social democratic party think about immigration’. Because we, as the larger literature 
on potential online filter bubbles, were primarily interested in polarizing material, we 
determined that these terms were inadequate for our purposes. Second, for many of the 
topics (immigration, abortion, etc.) few search queries were used extensively according 
to Google Trends. Thus, this result can be interpreted in different ways: less extensive 
use may reflect either an unpopular opinion or simply that the topic is more rarely publicly 
covered online. Our solution was to derive our search query terms from coverage of each 
topic across various online newspapers and publications. We determined that these were 
more likely to correspond to real-life interactions on each relevant topic. However, at 
least some of the included search queries were unrealistic (indeed, at least two participants 
in the second part of Experiment 1 reported that they may not have used any of the pre-
sented search terms themselves). We hope, nevertheless, that this approach may serve to 
inspire future efforts in methodology development including a systematic way of choosing 
the online newspapers and publications used for coming up with search queries.

Finally, given the less contentious hypothesis to be tested, we used a simplified rating 
approach in the second experiment. For instance, we asked the raters to order the SERPs 
according to perceived political content from left-wing to right-wing rather than, say, 
instruct them to rate each SERP on a numerical scale. Numerical values were assigned to 
each SERP thus ordered by the experimenter and used for assessing inter-rater reliability. 
This rating procedure could be improved. However, we have no concrete reason to 
think that a different rating process would lead to a substantially different result.

6. Conclusion

It is commonly assumed that personalization technologies used by Google for the pur-
pose of tailoring search results for individual users create filter bubbles, which reinforce 
users’ political views. Surprisingly, empirical evidence for a personalization-induced filter 
bubble has not been forthcoming. Here, we investigated whether filter bubbles may result 
instead from a user’s choice of search queries. Participants in our experiments tended to 
select own-side search queries, and using those queries tended to yield own-side search 
results in the Google search engine. Our results are consistent with the notion of a self- 
imposed filter bubble in which query selection plays a salient role.

Acknowledgements

This work was made possible through funding from the Riksbankens Jubileumsfond for the 
Advancement of the Humanities and Social Sciences through the project Filter bubbles and 

12 A. G. EKSTRÖM ET AL.



ideological segregation online: do we need regulation of search engines? (2019–2021, Olsson PI). The 
authors would like to thank the two referees for their constructive comments and suggestions.

Disclosure statement

No potential conflict of interest was reported by the author(s).

Funding

This work was supported by Riksbankens Jubileumsfond: [Grant Number P18-0656:1].

Author contributions

AGE: Conceptualization, Methodology, Software, Investigation, Resources, Data cura-
tion, Writing – Original draft, Writing – Review and editing.
GM: Formal analysis; Writing – Review and editing.
EJO: Conceptualization, Methodology, Supervision, Project administration, Funding 
acquisition, Writing – Original draft, Writing – Review and editing.
MT: Investigation, Data curation; Writing – Review and editing.

Notes on contributors

A. G. Ekström is a PhD student at KTH Royal Institute of Technology, working on, for instance, 
the evolution of speech.
G. Madison is a professor of psychology at Umeå University, specialising in experimental psychol-
ogy. He has written extensively on the psychology of music as well as on psychological sex 
differences.
E. J. Olsson is a professor of theoretical philosophy at Lund University, specialising in epistem-
ology (theory of knowledge) and, more recently, the epistemology of the internet.
M. Tsapos is a PhD student at Lund University writing her thesis on conspiracy theories.

ORCID

A. G. Ekström http://orcid.org/0000-0002-6739-0838
G. Madison http://orcid.org/0000-0001-5366-1169
E. J. Olsson http://orcid.org/0000-0002-4207-3721
M. Tsapos http://orcid.org/0000-0001-6779-9732

References

Bakshy, E., Messing, S., & Adamic, L. A. (2015). Exposure to ideologically diverse news and 
opinion on Facebook. Science, 348(6239), 1130–1132. https://doi.org/10.1126/science.aaa1160

Belkin, N. J. (1980). Anomalous states of knowledge as a basis for information retrieval. Canadian 
Journal of Information and Library Sciences, 5, 133–143.

Borra, E., & Weber, I. (2012). Political insights: Exploring partisanship in Web Search Queries. 
First Monday, 17, 7. (July 2012). https://doi.org/10.5210/fm.v17i7.4070

Cardenal, A. S., Aguilar-Paredes, C., Galais, C., & Pérez-Montoro, M. (2019). Digital technologies 
and selective exposure: How choice and filter bubbles shape news media exposure. The 
International Journal of Press/Politics, 24(4), 465–486. https://doi.org/10.1177/1940161219862988

INFORMATION, COMMUNICATION & SOCIETY 13

http://orcid.org/0000-0002-6739-0838
http://orcid.org/0000-0001-5366-1169
http://orcid.org/0000-0002-4207-3721
http://orcid.org/0000-0001-6779-9732
https://doi.org/10.1126/science.aaa1160
https://doi.org/10.5210/fm.v17i7.4070
https://doi.org/10.1177/1940161219862988


Cinelli, M., Brugnoli, E., Schmidt, A. L., Zollo, F., Quattrociocchi, W., & Scala, A. (2020). Selective 
exposure shapes the Facebook news diet. Plos One, 15(3), e0229129. https://doi.org/10.1371/ 
journal.pone.0229129

Colleoni, E., Rozza, A., & Arvidsson, A. (2014). Echo chamber or public sphere? Predicting pol-
itical orientation and measuring political homophily in twitter using big data. Journal of 
Communication, 64(2), 317–332. https://doi.org/10.1111/jcom.12084

Courtois, C., Slechten, L., & Coenen, L. (2018). Challenging Google Search filter bubbles in social 
and political information: Disconfirming evidence from a digital methods case study. Telematics 
and Informatics, 35(7), 2006–2015. https://doi.org/10.1016/j.tele.2018.07.004

Ćurković, M. (2019). The implications of using Internet search engines in structured scientific reviews. 
Science and Engineering Ethics, 25(2), 645–646. https://doi.org/10.1007/s11948-017-0013-1

Ćurković, M., & Košec, A. (2018). Bubble effect: Including internet search engines in systematic 
reviews introduces selection bias and impedes scientific reproducibility. BMC Medical 
Research Methodology, 18(1), 130. https://doi.org/10.1186/s12874-018-0599-2

Ćurković, M., Košec, A., Roje Bedeković, M., & Bedeković, V. (2021). Epistemic responsibilities in 
the COVID-19 pandemic: Is a digital infosphere a friend or a foe? Journal of Biomedical 
Informatics, 115, 103709. https://doi.org/10.1016/j.jbi.2021.103709

Diakopoulos, N., Trielli, D., Stark, J., & Mussenden, S. (2018). I vote for: How search informs our 
choice of candidate. In M. Moore, & D. Tambini (Eds.), Digital dominance: The power of Google, 
Amazon, Facebook, and Apple (pp. 320–341). Oxford University Press.

Dutceac Segesten, A., Bossetta, M., Holmberg, N., & Niehorster, D. (2022). The cueing power of 
comments on social media: How disagreement in Facebook comments affects user engagement 
with news. Information, Communication & Society, 25(8), 1115–1134. https://doi.org/10.1080/ 
1369118X.2020.1850836

Ekström, A., Niehorster, D. C., & Olsson, E. J. (2022). Self-imposed filter bubbles: Selective atten-
tion and exposure in online search. Computers in Human Behavior Reports, 7. https://doi.org/ 
10.1016/j.chbr.2022.100226

Everett, J. A. (2013). The 12 item social and economic conservatism scale (SECS). PloS ONE, 8(12), 
e82131. https://doi.org/10.1371/journal.pone.0082131

Festinger, L. (1957). A theory of cognitive dissonance (Vol. 2). Stanford University Press.
Flaxman, S., Goel, S., & Rao, J. M. (2016). Filter bubbles, echo chambers, and online news con-

sumption. Public Opinion Quarterly, 80(S1), 298–320. https://doi.org/10.1093/poq/nfw006
Frey, D. (1986). Recent research on selective exposure. In L. Berkowitz (Ed.), Advances in exper-

imental social psychology (pp. 41–80). Academic Press.
Garrett, R. K. (2013). Selective exposure: New methods and new directions. Communication 

Methods and Measures, 7(3-4), 247–256. https://doi.org/10.1080/19312458.2013.835796
Garrett, R. K., & Resnick, P. (2011). Resisting political fragmentation on the Internet. Daedalus, 

140(4), 108–120. https://doi.org/10.1162/DAED_a_00118
Gentzkow, M., & Shapiro, J. M. (2011). Ideological segregation online and offline. The Quarterly 

Journal of Economics, 126(4), 1799–1839. https://doi.org/10.1093/qje/qjr044
Google Search Statistics. (2021, May 12). Internet Live Stats. https://www.internetlivestats.com/ 

google-search-statistics/
Granka, L. A., Joachims, T., & Gay, G. (2004, July). Eye-tracking analysis of user behavior in July 

25-29 WWW search. In Proceedings of the 27th annual international ACM SIGIR conference on 
Research and development in information retrieval (pp. 478–479).

Haim, M., Arendt, F., & Scherr, S. (2017). Abyss or shelter? On the relevance of web search 
engines’ search results when people google for suicide. Health Communication, 32(2), 253– 
258. https://doi.org/10.1080/10410236.2015.1113484

Hannak, A., Sapiezynski, P., Molavi Kakhki, A., Krishnamurty, B., Lazer, D., Mislove, A., & 
Wilson, C. (2013, May). Measuring personalization of web search. In Proceedings of the 22nd 
international conference on World Wide Web (pp. 527–538). May 13-17

Himelboim, I., Smith, M., & Shneiderman, B. (2013). Tweeting apart: Applying network analysis to 
detect selective exposure clusters in Twitter. Communication Methods and Measures, 7(3–4), 
195–223. https://doi.org/10.1080/19312458.2013.813922

14 A. G. EKSTRÖM ET AL.

https://doi.org/10.1371/journal.pone.0229129
https://doi.org/10.1371/journal.pone.0229129
https://doi.org/10.1111/jcom.12084
https://doi.org/10.1016/j.tele.2018.07.004
https://doi.org/10.1007/s11948-017-0013-1
https://doi.org/10.1186/s12874-018-0599-2
https://doi.org/10.1016/j.jbi.2021.103709
https://doi.org/10.1080/1369118X.2020.1850836
https://doi.org/10.1080/1369118X.2020.1850836
https://doi.org/10.1016/j.chbr.2022.100226
https://doi.org/10.1016/j.chbr.2022.100226
https://doi.org/10.1371/journal.pone.0082131
https://doi.org/10.1093/poq/nfw006
https://doi.org/10.1080/19312458.2013.835796
https://doi.org/10.1162/DAED_a_00118
https://doi.org/10.1093/qje/qjr044
https://www.internetlivestats.com/google-search-statistics
https://www.internetlivestats.com/google-search-statistics
https://doi.org/10.1080/10410236.2015.1113484
https://doi.org/10.1080/19312458.2013.813922


Hotchkiss, G., Alston, S., & Edwards, G. (2005). Google eye tracking report: how searchers 
see and click on Google search results (Enquiro Search Solutions). Accessed January 24, 
2021, https://searchengineland.com/figz/wp-content/seloads/2007/09/hotchkiss-eye-tracking 
-2005.pdf

Joachims, T., Granka, L., Pan, B., Hembrooke, H., Radlinski, F., & Gay, G. (2007). Evaluating the 
accuracy of implicit feedback from clicks and query reformulations in web search. ACM 
Transactions on Information Systems (TOIS), 25(2), 7–es. https://doi.org/10.1145/1229179. 
1229181

Kawakami, K., Williams, A., Sidhu, D., Choma, B. L., Rodriguez-Bailón, R., Cañadas, E., Chung, 
D., & Hugenberg, K. (2014). An eye for the I: Preferential attention to the eyes of ingroup mem-
bers. Journal of Personality and Social Psychology, 107(1), 1. https://doi.org/10.1037/a0036838

Klapper, J. T. (1960). The effects of mass communications. Free Press.
Knobloch-Westerwick, S., & Meng, J. (2011). Reinforcement of the political self through selective 

exposure to political messages. Journal of Communication, 61(2), 349–368. https://doi.org/10. 
1111/j.1460-2466.2011.01543.x

Lazarsfeld, P. F., Berelson, B., & Gaudet, H. (1948). The people’s choice: How the voter makes up his 
mind in a presidential campaign. Columbia University Press.

Mutz, D. C., & Martin, P. S. (2001). Facilitating communication across lines of political difference: 
The role of mass media. American Political Science Review, 97–114. https://doi.org/10.1017/ 
S0003055401000223

Nickerson, R. S. (1998). Confirmation bias: A ubiquitous phenomenon in many guises. Review of 
General Psychology, 2(2), 175–220. https://doi.org/10.1037/1089-2680.2.2.175

Noble, S. U. (2018). Algorithms of oppression: How search engines reinforce racism. New York 
University Press.

Pariser, E. (2011). The filter bubble: What the internet is hiding from you. Penguin Press.
Parmelee, J. H., & Roman, N. (2020). Insta-echoes: Selective exposure and selective avoidance on 

Instagram. Telematics and Informatics, 52, 101432. https://doi.org/10.1016/j.tele.2020.101432
Petrescu, P. (2014, October 1). Google Organic Click-Through Rates in 2014. MOZ Blog. https:// 

moz.com/blog/google-organic-click-through-rates-in-2014
Robertson, R. E., Jiang, S., Joseph, K., Friedland, L., Lazer, D., & Wilson, C. (2018). Auditing par-

tisan audience bias within Google search. Proceedings of the ACM on Human-Computer 
Interaction, 2(CSCW), 148. https://doi.org/10.1145/3274417

Salmerón, L., Kammerer, Y., & García-Carrión, P. (2013). Searching the Web for conflicting topics: 
Page and user factors. Computers in Human Behavior, 29(6), 2161–2171. https://doi.org/10. 
1016/j.chb.2013.04.034

Sears, D. O., & Freedman, J. L. (1967). Selective exposure to information: A critical review. Public 
Opinion Quarterly, 31(2), 194–213. https://doi.org/10.1086/267513

Simpson, T. W. (2012). Evaluating Google as an epistemic tool. Metaphilosophy, 43(4), 426–445.  
https://doi.org/10.1111/j.1467-9973.2012.01759.x

Sülflow, M., Schäfer, S., & Winter, S. (2019). Selective attention in the news feed: An eye-tracking 
study on the perception and selection of political news posts on Facebook. New Media & Society, 
21(1), 168–190. https://doi.org/10.1177/1461444818791520

Tripodi, F. (2018). Searching for alternative facts: analyzing scriptural inference in conservative 
news practices. Data & Society Research Institute. (May 2018).

Xiao, Y. J., Coppin, G., & Van Bavel, J. J. (2016). Perceiving the world through group-colored 
glasses: A perceptual model of intergroup relations. Psychological Inquiry, 27(4), 255–274.  
https://doi.org/10.1080/1047840X.2016.1199221

Yom-Tov, E., Dumais, S., & Guo, Q. (2014). Promoting civil discourse through search engine 
diversity. Social Science Computer Review, 32(2), 145–154. https://doi.org/10.1177/ 
0894439313506838

Zuiderveen Borgesius, F., Trilling, D., Möller, J., Bodó, B., De Vreese, C. H., & Helberger, N. 
(2016). Should we worry about filter bubbles? Internet Policy Review. Journal on Internet 
Regulation, 5(1). https://doi.org/10.14763/2016.1.401

INFORMATION, COMMUNICATION & SOCIETY 15

https://searchengineland
https://doi.org/10.1145/1229179.1229181
https://doi.org/10.1145/1229179.1229181
https://doi.org/10.1037/a0036838
https://doi.org/10.1111/j.1460-2466.2011.01543.x
https://doi.org/10.1111/j.1460-2466.2011.01543.x
https://doi.org/10.1017/S0003055401000223
https://doi.org/10.1017/S0003055401000223
https://doi.org/10.1037/1089-2680.2.2.175
https://doi.org/10.1016/j.tele.2020.101432
https://moz.com/blog/google-organic-click-through-rates-in-2014
https://moz.com/blog/google-organic-click-through-rates-in-2014
https://doi.org/10.1145/3274417
https://doi.org/10.1016/j.chb.2013.04.034
https://doi.org/10.1016/j.chb.2013.04.034
https://doi.org/10.1086/267513
https://doi.org/10.1111/j.1467-9973.2012.01759.x
https://doi.org/10.1177/1461444818791520
https://doi.org/10.1080/1047840X.2016.1199221
https://doi.org/10.1177/0894439313506838
https://doi.org/10.1177/0894439313506838
https://doi.org/10.14763/2016.1.401


Appendix A.

Pseudo search terms, for each topic, as presented in Swedish and translated to English, and the mean 
ratings of both the search terms (in experiment 1) and the SERPs using those same search terms (in 
experiment 2).

Politcal 
leaning 

search terms

Politcal 
leaning 
SERPs

Topic
Search terms 
(in Swedish)

Search terms 
(translated to English) M SD M SD

Abortion 1) abort fostrets rättigheter 1) abortion rights of fetus 5.1 1.97 3.53 .99
2) abort mänsklig rättighet 2) abortion human right 2.8 1.25 4.4 1.24
3) abort sänk tidsgränsen 3) abortion lower time limit 5.5 1.75 1.8 1.08
4) argument för abort 4) arguments for abortion 4.9 1.45 3.86 1.41
5) argument mot abort 5) arguments against abortion 5.4 1.36 5.4 1.3
6) säker abort räddar liv 6) safe abortion saves lives 3.0 .09 2.07 1.16

Benefits 1) Öka bidrag till 
högskolestuderande

1) increase benefits to college 
students

4.3 1.27 2.47 .83

2) bidrag ger trygghet 2) benefits provide safety 3.2 1.66 1.93 1.16
3) bidrag underlättar integration 3) benefits favor integration 2.6 .92 2.8 1.66
4) bidragsfusk i sverige 4) benefit fraud in sweden 5.6 .92 4.8 1.37
5) inför bidragstak 5) implement limitation on benefits 5.1 1.51 4.53 1.36
6) lägre bidrag leder till jobb 6) lower benefits results in jobs 5.4 1.11 2.47 1.4

Climate change 1) global uppvärmning 
överskattat

1) global warming overrated 6.1 .94 5 .85

2) höj bensinskatt 2) raise fuel tax 3.1 1.37 5.4 .91
3) klimathotet största frågan 3) climate threat the biggest 

question
3.2 1.33 3.07 1.28

4) ny teknik löser klimatfrågan 4) new technology solves the 
climate question

4.3 1.41 3.33 1.54

5) satsa på fosilfritt 5) invest in fossil-free fuel 3.7 1.8 2.67 1.54
6) stoppa köttskatt 6) stop meat tax 4.4 1.8 1.53 1.86

Sex equality 1) feminism gått för långt 1) feminism gone too far 5.7 1.62 4.2 1.86
2) feminism inte lika med 

jämställdhet
2) feminism not the same as 

equality
4.5 1.5 4.27 1.94

3) könsskillnader socialt inlärda 3) gender differences learned 
socially

2.4 92 3.87 1.06

4) kvinnor diskrimineras mer än 
män

4) women discriminated against 
more than men

3.8 1.25 2.53 1.13

5) män och kvinnor olika från 
födseln

5) men and women different from 
birth

5 1.1 4.4 1.24

6) mansnorm sverige 6) male norm Sweden 2.5 1.36 1.73 1.03
Immigration 1) brottslighet invandrare 1) crime immigrants 5.6 1.8 4.47 1.25

2) invandring återvandring 2) immigration repatriation 6.1 1.14 4.87 1.36
3) invandring en vinst 3) immigration a benefit 2.5 1.69 2.4 1.76
4) invandring öppet samhälle 4) immigration open society 2.9 1.64 2.53 .83
5) invandring sverige behövs 5) immigration sweden needed 2.9 1.58 1.93 .8
6) invandring sverige ohållbar 6) immigration sweden 

unsustainable
6 .77 4.8 1.08

Nuclear family 
(reverse- 
scored)

1) heteronorm sverige 1) heteronorm Sweden 2.5 .092 2.73 1.49
2) kärnfamilj homofobi 2) nuclear family homophobia 3.6 1.36 2.13 1.55
3) kärnfamilj nedvärderad 3) nuclear family disparaged 4.4 1.43 4.93 1.16
4) nej till könsneutralt äktenskap 4) no to sex-neutral marriage 6.2 .87 5.2 .86
5) stjärnfamilj inte kärnfamilj 5) freely formed family not nuclear 

family
3.5 1.63 2.27 1.03

6) traditionella äktenskap bättre 
för barn

6) traditional marriages better for 
children

5.6 .8 3.73 1.16

Islam 1) diskriminering av muslimer 
sverige

1) discrimination against muslims 
sweden

3.50 1.63 1.20 0.81

2) förbjud muslimska friskolor 2) prohibit muslim free schools 5.80 0.75 5.40 0.74
3) förbjud böneutrop 3) prohibit adhan 6.00 0.63 4.33 1.40

(Continued ) 
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Continued.
Politcal 
leaning 

search terms

Politcal 
leaning 
SERPs

Topic
Search terms 
(in Swedish)

Search terms 
(translated to English) M SD M SD

4) islamofobi sverige 4) islamophobia sweden 3.60 1.43 1.93 0.46
5) muslimer sverige religiös 

frihet
5) muslims sweden religious 

freedom
3.70 1.62 4.47 0.92

6) sverige kristet land 6) sweden christian nation 5.40 0.92 3.67 1.05
Taxation 1) högre skatter bättre välfärd 1) higher taxes better wellfare 2.50 1.02 3.80 1.57

2) högre skatter företag flyttar 2) higher taxes corporations move 4.80 1.08 4.80 0.86
3) krympa offentlig sektor 3) shrink public sector 5.50 0.92 3.53 0.92
4) skatt minska klasskillnader 4) taxes lowers class differences 2.10 0.7 1.67 1.40
5) skatter för höga 5) taxes too high 4.80 1.08 5.07 1.53
6) skattesmitare sverige 6) tax evaders sweden 3.10 1.14 2.40 1.12

Note. Search terms were rated for political leaning on 7-point scale; higher values indicate more right-wing content, and 
lower values indicate more left-wing content. SERPs were ranked relative to each other (1-6) such that higher values 
indicate more right-wing content, and lower values indicate more left-wing content. Cronbach’s α = .88 for for search 
terms and .94 for SERPs.
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