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The Role of Search Result Position and Source Trustworthiness
in the Selection of Web Search Results When Using a List or
a Grid Interface
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Previous research indicates that web users rely to a great extent
on the ranking provided by the search engine and predominantly
access the first few web pages presented. In case that the infor-
mation sources presented in the top of the search engine results
page (SERP) are of rather low trustworthiness, this might lead to
a biased or incomplete view of the topic—especially when dealing
with controversial issues. Study 1, thus, systematically investigated
whether participants who were asked to search for an unfamiliar
and controversial medical issue accessed fewer trustworthy infor-
mation sources and consequently included less information from
trustworthy pages in their argumentation when the search results
were ranked from least to most trustworthy on a Google-like
SERP than when they were ranked from most to least trustworthy.
Results from Study 1 confirmed these assumptions. Furthermore,
Study 2 showed that when the same materials were presented in a
grid interface, the impact of the position of the search results on
their selection was substantially reduced. Irrespective of whether
the most trustworthy search results were presented in the top or
the bottom row of the grid interface, users predominantly selected
the most trustworthy search results from the SERP and included
the same amount of information from trustworthy pages in their
argumentation.

1. INTRODUCTION
Search engines such as Google, Yahoo!, and Bing have

become an integrated part of our personal and professional lives.
According to latest reports more than 80% of online adults use
search engines at least once a week (e.g., Purcell, Brenner, &
Rainie, 2012), and billions of queries are submitted to search
engines every day. Search engines help laypersons (i.e., non-
experts in a domain) to sort through the huge amounts of
information on the web and to find documents relevant to their
current information needs. Besides being utilized for searching
for simple and uncontroversial facts or products to purchase,
they are increasingly used to acquire knowledge about more
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complex and controversial issues in critical domains such as
health, politics, or finance (Estabrook, Witt, & Rainie, 2007;
Fox, 2006, 2011; Smith, 2009). For instance, web searches for
medical and healthcare information increasingly supplement the
interaction with experts (Fox & Jones, 2009; Morahan-Martin,
2004; Stadtler, Bromme, & Kettler, 2009). Considering the
potential influence of web information on important personal
decisions, the trustworthiness of information sources becomes
a pivotal issue. The notion of source trustworthiness is typically
embedded in the concept of trust, which is “the firm belief in the
competence of an information source to provide accurate and
correct information within a specific context” (Houmb, Ray, &
Ray, 2006, p. 137).

However, on the web not only official institutions but
also companies, journalists, and laypeople provide information
about controversial topics. These information providers might
have other goals than just providing neutral facts, such as selling
or promoting a particular product, lobbying in favor of a partic-
ular policy, or exchanging experiences or stating opinions. As a
consequence, information sources on the web vary considerably
in terms of their trustworthiness, that is, their motivation and
ability to provide reliable and accurate information. Moreover,
even the information contained in web pages listed among the
top search results by a search engine might turn out to be one-
sided or commercially biased (Lewandowski, 2011; Mansell &
Read, 2009). For instance, this can be due to search engine opti-
mization businesses (cf. Lewandowski, 2013) and the so-called
richer-get-richer effect (i.e., highly ranked pages typically bene-
fit from a greater volume of traffic, receive more incoming links,
and in turn get higher positions in the search engine ranking;
see, e.g., Cho & Roy, 2004).

Accordingly, when making decisions about which search
results to select from a search engine results page (SERP),
web users should critically evaluate the trustworthiness of the
information sources (e.g., Braasch et al., 2009; Rieh, 2002;
Taraborelli, 2008). In other words, based on source cues pro-
vided in the search results (e.g., the name of the web site,
the type of source, or the URL) they should select web pages
that are expected to contain trustworthy, that is, reliable and
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unbiased, information (Rieh, 2002). This seems particularly
important when search engines are used to acquire knowledge
about more complex and controversial issues that do not have a
single and definite solution but that are characterized by various
competing perspectives and arguments.

Previous empirical findings, however, indicate that not only
when searching for simple facts but also when searching for
more complex information about controversial topics, layper-
sons often rely to a great extent on the ranking provided by the
search engine and predominantly access the first few web pages
presented (e.g., Cutrell & Guan, 2007; Gerjets, Kammerer, &
Werner, 2011; Granka, Joachims, & Gay, 2004; Guan & Cutrell,
2007; Nakamura et al., 2007; Pan et al., 2007; Zhang, Cole,
& Belkin, 2011). In case that the information sources pre-
sented in the top of the list are of rather low trustworthiness,
this might lead to a biased or incomplete view of the contro-
versial issue. In Study 1, thus, we systematically investigated,
whether participants who were asked to search for an unfamil-
iar and controversial medical issue—in the context of limited
time and a range of alternatives to choose from (cf. Pengnate
& Antonenko, 2013)—would select fewer trustworthy search
results when these were presented toward the bottom of a
Google-like SERP list and as a consequence would include less
information from trustworthy pages in their argumentation than
when the most trustworthy search results were presented in the
top of the list. Furthermore, in Study 2 we examined whether a
search engine interface that presents search results in a format
different from a single vertical list would reduce the influence of
the ranking position of the search results, and thus would lead to
a predominant selection and use of the most trustworthy search
results in the SERP, irrespective of their position. To examine
the impact of the ranking position and of source trustworthiness
on users’ evaluation and selection behavior on SERPs, in both
studies we used a rich multimethod approach including eye-
tracking methodologies and log file data as process measures
as well as search outcome measures (cf. Keane, O’Brien, &
Smyth, 2008; Pan et al., 2007). That is, in the present article we
focused on implicit behavioral measures rather than on explicit
trustworthiness ratings.

The remainder of this article is structured as follows:
Section 2 provides an overview of the theoretical background
and related work on how users evaluate and select search results
during web search and on how alternative search engine inter-
faces affect the selection of search results. In section 3, we state
our research aims and hypotheses of the two studies. After that,
in sections 4 and 5, the method and results of each of the two
studies are presented and discussed. Finally, in the concluding
section 6, we sum up the outcomes of our research and give
some directions for future work.

2. THEORETICAL BACKGROUND AND RELATED WORK

2.1. Evaluating and Selecting Search Results
Whereas in the past two decades much research attention

has been paid on users’ evaluation and judgment of website

trustworthiness (for reviews, e.g., see Pengnate & Antonenko,
2013; Sillence, Briggs, Harris, & Fishwick, 2006), less is known
about users’ trustworthiness evaluations of web search results
(cf. Taraborelli, 2008). The assessment of search results is an
early evaluation step that seems crucial for web-based infor-
mation seeking, because from the large number of web pages
usually classified as relevant by a search engine, only a very
limited set can be inspected in greater detail (cf. Braasch et al.,
2009; Rieh, 2002).

In terms of information-processing and decision theory (e.g.,
Payne & Bettman, 2004; Payne, Bettman, & Johnson, 1993) the
evaluation and selection of search results during web search can
be described as a situation that requires choosing between a
large number of alternatives. Moreover, for these alternatives
usually only sparse information—namely, a title, an excerpt
from the respective web page, and its URL—are provided (cf.
Wirth, Böcking, Karnowski, & von Pape, 2007). In such deci-
sion situations of high uncertainty, individuals typically aim
at maximizing the outcome (i.e., gaining valuable informa-
tion) while minimizing time and cognitive effort—particularly
under conditions of limited time and knowledge (Gigerenzer
& Goldstein, 1996). Thus, in trying to find an optimal trade-
off between cognitive effort and efficient outcome, instead
of a systematic, that is, thorough and complete knowledge-
based evaluation of all given information individuals often
evaluate information in a rather heuristic way (Metzger, 2007;
Metzger, Flanagin, & Medders, 2010; Taraborelli, 2008). That
is, they typically rely on heuristic cues to decide which alter-
natives to select (e.g., Hilligoss & Rieh, 2008; Metzger et al.,
2010; Taraborelli, 2008; Wirth et al., 2007). Such cues, for
instance, can be the ranking position of the search result in
the SERP (Wirth et al., 2007) or source cues such as the type
or reputation of the website indicating the trustworthiness of
an information source (Hilligoss & Rieh, 2008; Rieh, 2002).
According to the prominence-interpretation theory by Fogg
(2003) in particular, prominent, that is, easily noticeable cues
will be considered in users’ evaluations. In addition, a sec-
ond component that affects a user’s evaluation according to
the theory is the user’s personal interpretation of the cue that
has been noticed. Whereas the theory originally addressed
the assessment of web pages, in our opinion its assumptions
can also be applied to the evaluation of search results on
SERPs.

Previous research has shown by means of eye tracking and
log file analyses that—in the context of limited time and a range
of search results to choose from—the ranking position of the
search results in the list serves as a strong cue for selection.
Users who were asked to search for simple, undisputed facts
have been shown to spend most attention to the search results
at the top of the first SERP and to predominantly select these
links as well as to enter new search terms instead of continu-
ing to examine further SERPs (Cutrell & Guan, 2007; Granka
et al., 2004; Guan & Cutrell, 2007). Keane et al. (2008) and Pan
et al. (2007) showed that this was even the case when the top
search results were the least relevant ones of the SERP. In their
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experiments, they had systematically manipulated the order of
the 10 first Google search results, presenting them either in
the regular Google order or in a systematically reversed order.
In the latter case, participants visually inspected more search
results before they made a selection decision but generally still
paid most attention to the search results on top of the SERP
and selected these results most often. As a consequence, in the
reversed SERP order participants also showed a lower task per-
formance in terms of finding a page with the correct answer than
in the normal SERP order.

Selecting a search result that links to a page with the correct
answer, however, still seems to be a rather easy task as com-
pared to the search for information about controversial topics
that do not have a single and definite solution (cf. Tu, Shih, &
Tsai, 2008). As for this latter type of search tasks, a vast body
of conflicting evidence exists that typically is also present in
the various web pages returned by a search engine, to solve the
task, that is, to get adequately informed about the issue, users
need to collect information from multiple web pages (Aula &
Russell, 2008). Moreover, in critical domains such as health,
politics, or finance, where people might use information found
online as the basis for their decisions, a critical evaluation of the
trustworthiness of information sources seems to be of particular
importance.

Interview and survey studies have shown that web users of
different educational backgrounds principally seem to be aware
of the importance of trustworthiness evaluations when search-
ing for controversial medical or academic issues on the web
(Eysenbach & Köhler, 2002; Flanagin & Metzger, 2010; Rieh
& Hilligoss, 2008). However, studies that have examined indi-
viduals’ actual use of search engines when seeking information
on unfamiliar topics indicate that they rely heavily on the rank-
ing of the search engine and—as when searching for simple
facts—predominantly select the first few search results (e.g.,
Bar-Ilan, Keenoy, Levene, & Yaari, 2009; Eysenbach & Köhler,
2002; Gerjets, Kammerer, & Werner, 2011; Hargittai, Fullerton,
Menchen-Trevino, & Thomas, 2010). The type or reputation of
the website instead seems to be rather seldom considered when
deciding which search results to select from the SERPs, as indi-
cated by verbal protocols (e.g., Bar-Ilan et al., 2009; Gerjets
et al., 2011; Hargittai et al., 2010).

However, to systematically investigate to what extent the
position of the search results versus the source trustworthiness
play a role in users’ spontaneous1 selection decisions during
web search, the trustworthiness order of the search results needs
to be experimentally varied, with the search results linked to the
most trustworthy sources being presented toward either the top
or the bottom of the SERP. This was done in the present article.
Specifically, in Study 1 of this article we investigated whether
participants who were asked to search for an unfamiliar and

1With spontaneous selection decisions, we mean that participants
are not prompted to select the best pages or to explain why they select
certain pages (cf. Gerjets et al., 2011).

controversial medical issue selected fewer trustworthy search
results when these were presented toward the bottom of a
Google-like SERP list and as a consequence included less
information from trustworthy pages in their argumentation than
when the most trustworthy search results were presented in the
top of the list.

2.2. Alternative Search Engine Interfaces
One reason for the strong influence of the ranking position

of search results on their selection might be the list format itself
in which conventional search engines typically present their
results. In terms of Fogg’s (2003) prominence-interpretation
theory in such a format the position of search results consti-
tutes a prominent cue. In contrast, a search engine interface
that presents search results in a format different from a sin-
gle vertical list might reduce the influence of the position of
the search results on users’ selections. Although to this date
only few empirical studies have examined the effects of alterna-
tive search engine interfaces on the selection of search results,
their findings are promising. Resnick, Maldonado, Santos, and
Lergier (2001) tested a conventional list interface against a tab-
ular interface in which the columns of a table corresponded
to the different elements of the search results (title, excerpt,
URL, and metadata). In two fact-finding tasks participants were
instructed to select the search result that best met the objective
of the search query from a predefined SERP. Results showed
that, whereas in the list interface the majority of the partici-
pants selected the first search result that they found appropriate,
in the tabular interface at least half of the participants chose
a more exhaustive approach examining more (or all) search
results before they made the selection.

In regard to more complex search tasks about science-
related issues, Salmerón, Gil, Bråten, and Strømsø (2010)
compared university students’ navigation behavior when using
a standard Google-like list interface or a graphical-overview
interface similar to the search engine Kartoo (closed down in
January 2010) in which search results were displayed by means
of a graphical overview indicating the semantic relationships
between the search results. Navigation results revealed that in
the graphical overview interface students’ navigation patterns
were significantly more heterogeneous than in the list inter-
face. Whereas in the list interface students adhered to a linear
top-to-bottom navigation pattern, the graphical overview inter-
face supported a more free selection sequence of the available
search results. In addition, the exploration of the web pages by
using the graphical overview interface resulted in better inte-
gration of information from different web pages than when
working with the standard list interface. Finally, a study by
Kammerer and Gerjets (2012) showed that a tabular interface
that presented search results grouped according to objective,
subjective, or commercial information resulted in decreased
visual attention to and selection of commercial search results
and in increased selection of objective search results than a
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standard list interface, when university students searched for a
controversial medical issue.

Recently some search engines have emerged that use a grid
interface displaying search results in a grid with n-by-n cells
(e.g., Viewzi2; http://www.horizobu.com). In such a grid format,
the ranking position of the search results is assumed to be less
prominent, as it remains unclear to the user whether the ranking
within a SERP is aligned horizontally (i.e., line by line, accord-
ing to the regular western reading direction) or vertically (i.e.,
column by column, according to a list structure), or whether
there exists a ranking at all. Therefore, in Study 2 of this article,
we examined whether a grid interface would result in a predom-
inant selection and use of the most trustworthy search results
in the SERP, irrespective of their position in the SERP (i.e.,
irrespective of the trustworthiness order), when participants
searched for an unfamiliar and controversial medical issue.

3. AIMS AND HYPOTHESES
Study 1 aimed at expanding the findings by Keane et al.

(2008) and Pan et al. (2007) to a web search scenario in which
(a) laypeople search for a controversial medical issue (i.e.,
the treatment of Bechterew’s disease) instead of simple facts
and (b) the “trustworthiness order” of search results is sys-
tematically varied. For the latter purpose, search results were
presented either in an optimal trustworthiness order with the
search results being ordered from the most trustworthy search
results at the top of a Google-like list to the least trustwor-
thy search result at the bottom of the list, or in a reversed
trustworthiness order, that is, from the least trustworthy search
result at the top to the most trustworthy ones at the bottom.
The latter, reversed trustworthiness order represented the crit-
ical condition in which simply relying on the position of the
search results in a SERP would result in the selection of search
results that were of rather low trustworthiness.

We expected the following differences between a SERP
with optimal trustworthiness order and a SERP with reversed
trustworthiness order: First, in line with results from the effects
of a systematically reversed “Google order” in fact-finding tasks
(Pan et al., 2007) we hypothesized that in a SERP with reversed
trustworthiness order, with the search result at the top being the
least trustworthy ones, participants would visually inspect more
search results before making their first selection decision than
in a SERP with optimal trustworthiness order (Hypothesis 1).
If participants exclusively relied on the position of the search
results in the SERP, in contrast, no such differences should
be found between the two trustworthiness orders. However,
because of the expected strong influence of the ranking posi-
tion (cf. Keane et al., 2008; Pan et al., 2007), we hypothesized
that in a SERP with reversed trustworthiness order in the con-
text of limited time and a range of alternatives to choose from
participants would select more of the least trustworthy search

2 See, for example, http://zootool.com/watch/ej4en3/. The Viewzi
search engine was closed down in January 2011.

results (at the top of the list) and less of the most trustworthy
results (at the bottom of the list) during their web search than
in a SERP with optimal trustworthiness order (Hypothesis 2).
Likewise, in a SERP with reversed trustworthiness order par-
ticipants were expected to spend more time reading the least
trustworthy web pages and less time reading the most trustwor-
thy web pages (Hypothesis 3). As a consequence, they were
assumed to also have lower search outcomes in terms of argu-
ments listed from the most trustworthy sources than in a SERP
with optimal trustworthiness order (Hypothesis 4).

In Study 2 we tested the general assumption that in a search
engine interface that does not present search results in a con-
ventional list interface (as in Study 1) but in a grid interface,
the impact of the ranking position of the search results on their
selection would be substantially reduced, and thus no difference
between trustworthiness orders should be found. Accordingly,
we hypothesized that in both trustworthiness orders partici-
pants would scan a similar (rather high) number of search
results before making their first selection decision (Hypothesis
1). Furthermore, we hypothesized that because of the reduced
impact of the position of the search results in a grid SERP, in
both trustworthiness orders the most trustworthy search results
would be predominantly selected during web search, without
any differences between trustworthiness orders (Hypothesis 2).
Likewise, participants were expected to spend most time read-
ing the most trustworthy web pages, without any differences
between trustworthiness orders (Hypothesis 3). As a conse-
quence, we hypothesized that in the reversed trustworthiness
order search outcomes in terms of arguments listed from the
most trustworthy sources would be as high as in the optimal
trustworthiness order (Hypothesis 4).

4. STUDY 1

4.1. Method
Participants. Participants were 40 university students

(10 male, 30 female; M = 24.75 years, SD = 4.22) from social
and natural sciences and humanities at a large German uni-
versity; participation was rewarded with either course credit
or payment. Pharmacy and medical students were excluded
from participation, as we focused on medical laypersons in this
study. Participants had normal or corrected-to-normal vision.
All participants reported to use Google as their primary search
engine.

Task and materials. The task scenario used in the experi-
ment was to seek information on the World Wide Web about
two competing therapies (“radon therapy” and “infliximab ther-
apy”) for Bechterew’s disease (i.e., a chronic inflammatory
rheumatic disease affecting the spine) in order to give informed
advice to a fictitious friend who was recently diagnosed with the
disease (cf. Kammerer & Gerjets, 2012; Stadtler & Bromme,
2008). After their web research, participants were asked to list
arguments in favor or against the therapies that might form the
basis of a decision.
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For their web research, participants were provided with two
mock Google-like SERP lists, one for each therapy. Each of the
SERPs contained nine search results (for an example screen-
shot, see Figure 1). Participants could access all web pages
associated with the search results. The search results or web
pages, respectively, were all relevant to the search topic in
regard to the content of information provided. All search results
included the keywords bechterew’s disease and radon or inflix-
imab, respectively, and addressed the therapy or treatment of
Bechterew’s disease and its effectiveness or side effects. The
search results, however, differed in their trustworthiness reflect-
ing the given heterogeneity of information sources on the web.
Each SERP included web pages provided by official institu-
tions and specialist media (e.g., Department of Health, medical
magazine), industry and companies (e.g., health farms or drug
companies), and laypeople (e.g., forum pages). Web materials
were presented with Microsoft Internet Explorer 7 but were
actually stored locally to guarantee a standardized and con-
trolled experimental setting (cf. Wiley et al., 2009). Search
result links that had already been selected were marked in
purple color; not-yet-selected links were displayed in blue.

Experimental design. The trustworthiness order of the
SERPs was varied as between-subjects factor, presenting the
search results on a SERP either in an optimal trustworthiness
order or in a reversed trustworthiness order. Trustworthiness
order was defined in a pilot study where 24 university students
had received two lists of search results (one list for “radon

therapy” and one list for “infliximab therapy,” with nine search
results each) that were presented in random order to the par-
ticipants. Participants’ task was to order the search results
in each list according to the expected trustworthiness of the
corresponding web pages from 1 (most trustworthy) to 9
(least trustworthy). Based on the mean ranks two different
trustworthiness orders were constructed for the SERPs: an opti-
mal trustworthiness order, with the search results rated as most
trustworthy being presented at the top of the list and those rated
least trustworthy being presented at the bottom, and a reversed
trustworthiness order with the search results rated as least trust-
worthy being presented at the top of the list and those rated
as most trustworthy at the bottom. Search results that were
ranked as most trustworthy linked to sites from official insti-
tutions or specialist media, whereas the search results of lower
trustworthiness were predominantly those that linked to com-
mercial websites or to contributions in forums (cf. Pengnate
& Antonenko, 2013). Participants were randomly assigned to
the two experimental conditions, with 20 participants serving in
each condition.

In addition, search result trustworthiness was considered as
a within-subjects factor, differentiating the search results into
the three most-trustworthy search results, the three medium-
trustworthy search results, and the three least-trustworthy
search results in a SERP. The three search result categories
differed significantly in their average rankings, F(2, 22) =
70.59, p < .001, partial η2 = .87. Most trustworthy search

FIG. 1. Example screenshot of a list interface.
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results with an average ranking of 3.19 (SD = 0.82) were
significantly higher ranked (both ps < .001) than medium trust-
worthy search results with an average rank of 5.24 (SD =
0.55) and least trustworthy search results with an average rank
of 6.59 (SD = 0.66). Medium trustworthy and least trustwor-
thy search results also differed significantly from each other
(p < .001).

Control variables. Demographics (gender, age), computer
and web search experience (six items, Cronbach’s α = .85),
and prior knowledge on Bechterew’s disease, other rheumatic
diseases, and respective therapies (10 items, Cronbach’s α =
.64) were assessed as control variables (see Table 1 for means
and standard deviations). Except for gender and age, items had
to be rated on 5-point Likert-type response scales ranging from
1 (totally disagree or very low) to 5 (totally agree or very high).
Analyses of the respective data revealed no differences between
the two experimental conditions, that is, for gender, χ2(1, N =
40) = 0.53, p = .465; for age, t(38) = 0.15, p = .884; for com-
puter and web search experience, t(38) = –0.56, p = .580; and
for prior domain knowledge, t(38) = –0.94, p = .352.

Procedure. Participants were tested in individual sessions
of approximately 1 hr. First, they were given a brief written
introduction to the study including the consent form and were
then administered a computer-based questionnaire to assess the
control variables. Then, they underwent a practice task for
approximately 2 min to get acquainted with the experimen-
tal setup. This practice task, which was about two competing
weight loss methods, was structured in the same way as the sub-
sequent main task. After the practice task, participants received
the instruction for the main task (i.e., a request from a fictitious
friend asking for advice regarding the two therapies) as well as
a brief description of the Bechterew’s disease (e.g., symptoms,
causes, course of the disease) to ensure that participants did
not spend parts of their web search to inform themselves about
these issues rather than the two therapies. Participants were told
that for each SERP they had 4 min (cf. Pengnate & Antonenko,
2013) to inform themselves about the respective therapy. Then,
they were calibrated on the eye-tracking system and started their
web search regarding the first of the two therapies. After 4 min,

TABLE 1
Means (and Standard Deviations) for Control Variables as a

Function of Trustworthiness Order in a List Interface

Variable Optimal TO Reversed TO

Age 24.85 (5.07) 24.65 (3.38)
Gender 4 m, 16 f 6 m, 14 f
Computer and web search

experience, 1 (low) to 5 (high)
3.27 (0.76) 3.38 (0.55)

Prior domain knowledge,
1 (low) to 5 (high)

1.29 (0.36) 1.41 (0.44)

Note. TO = trustworthiness order; m = male; f = female.

the information search regarding the first therapy was inter-
rupted and the search for the second therapy started. The order
in which participants were provided with the two SERPs was
counterbalanced across participants.

Participants could access all web pages corresponding to
the 18 search results presented. However, to ensure a con-
trolled experimental setting they were not allowed to generate
new SERPs by changing the search terms. Thus, as opposed to
searching the open web where users can repeatedly refine their
search terms and have access to an enormous amount of web
pages, the experimental setting of the present study provided
participants with a restricted information space. Therefore, the
total search time was limited to 8 min to ensure that partici-
pants preselected and focused only on some of the available
information sources—like they would in a real search situa-
tion on the web—rather than reading all available informa-
tion (cf. Klöckner, Wirschum, & Jameson, 2004; Pengnate &
Antonenko, 2013).

After finishing the search task, participants were given 5 min
to list arguments for or against each of the two therapies that
might form the basis of a decision to undergo one or the other
therapy.

Dependent variables. Participants’ eye movements during
task processing were recorded by a 50 Hz Tobii 1750 remote
eye-tracking system, supported by the software ClearView
2.7.1. For each of the nine search results on a SERP a polyg-
onal “area of interest” covering the title, excerpt, and URL
was defined to determine whether a participant was looking at
a search result. Following Pan et al. (2007) we considered a
search result as “viewed” by the participant if there was at least
one fixation within a defined area of interest covering the search
result. The minimum fixation duration was set to 80 ms with a
fixation radius of 30 pixels. To test Hypothesis 1 that in a SERP
with reversed trustworthiness order participants would visually
inspect more search results before making their first selection
decision than in a SERP with optimal trustworthiness order, the
number of search results fixated before accessing the first web
page was determined (cf. Pan et al., 2007).

The ClearView 2.7.1 analysis software also captured which
search results participants selected during search and how
much time they spent on each web page. To test Hypothesis
2 that in a SERP with reversed trustworthiness order partici-
pants would select more of the three least trustworthy search
results and fewer of the three most trustworthy search results
than in a SERP with optimal trustworthiness order, the num-
ber of search results selected from a SERP was analyzed as
a function of search result trustworthiness. Likewise, to test
Hypothesis 3 the time spent on the web pages as a func-
tion of their trustworthiness was analyzed, that is, how much
time participants spent on the three most trustworthy, the three
medium trustworthy, and the three least trustworthy web pages
of a SERP. For all three dependent variables data for both
SERPs (i.e., the “radon SERP” and the “infliximab SERP”)
were collapsed.
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Finally, as the search outcome, the arguments participants
listed in favor and against the two therapies were analyzed.
Specifically, the number of arguments from the three most trust-
worthy pages listed by the participants were coded. In total we
defined 22 statements from these pages that could be used as
arguments, such as “radon therapy reduces joint inflammation,”
“infliximab improves patients’ spinal mobility,” “long-term
effects of radon therapy are unknown,” or “infliximab therapy
increases the risk of infections.” Two raters familiar with the
search task and the web materials as well as with the list of
arguments scored the arguments of 30% of the participants by
classifying them as one of the arguments or by identifying an
argument as a false or nonargument. Interrater reliability com-
puted on this subsample of protocols yielded a Cohen’s kappa
of κ = .84. Disagreements were resolved through discussion
between the raters. One rater coded the remaining argument
lists.

4.2. Results
An alpha level of .05 (two-sided) was used for the statisti-

cal tests reported. To test the hypotheses, analyses of variance
(ANOVAs) with trustworthiness order (optimal vs. reversed) as
a between-subject factor, and, when applicable, search result
trustworthiness (most trustworthy, medium trustworthy, and
least trustworthy search results) as a within-subject factor were
conducted. In case of significant effects, ANOVAs were fol-
lowed up by Bonferroni post hoc tests. For means and standard
deviations of the dependent variables see Table 2.

With regard to the number of search results participants
fixated before they accessed the first web page, the ANOVA
showed that in line with Hypothesis 1, participants who were
presented SERPs with a reversed trustworthiness order fix-
ated significantly more search results before they accessed the
first web page than participants who were presented SERPs
with an optimal trustworthiness order, F(1, 38) = 12.74,
p = .001, partial η2 = .25. Whereas in SERPs with optimal
trustworthiness order only 5% of the participants inspected

eight or all nine results before the first selection, in SERPs with
reversed trustworthiness order it were 35%. This difference was
significant, χ2(1, N = 40) = 5.63, p = .018.

During their web search participants, on average, selected
49.6% of the available search results. With regard to the number
of search results selected as a function of their trustworthiness,
a significant effect of search result trustworthiness was found,
F(2, 76) = 18.98, p < .001, partial η2 = .33. This effect was
qualified by a significant interaction with trustworthiness order,
F(2, 76) = 12.44, p < .001, partial η2 = .25. As expected
in Hypothesis 2, in SERPs with reversed trustworthiness
order significantly fewer of the most trustworthy search result
were selected (p < .001) and significantly more of the least
trustworthy search results (p = .020) than in SERPs with
optimal trustworthiness order (see Figure 2). The medium-
trustworthy search results, which were in the middle of the list
in both trustworthiness orders, were selected to a similar extent
in both conditions (p = .843). The results clearly indicate that
the ranking position of a result had substantial influence on
whether the users selected it.

Yet it should be noted that in SERPs with reversed
trustworthiness order the three most trustworthy, medium trust-
worthy, and least trustworthy search results were all selected
to the same extent (all ps > .882). This indicated that the
trustworthiness of the search results also played a role in
their selection. Otherwise, the three least trustworthy search
results at the top of the list should have been predominantly
selected. In SERPs with optimal trustworthiness order, in con-
trast, the most trustworthy search results, which were at the
top of the list, were selected significantly more often than
both the medium trustworthy and least trustworthy search
results (both ps < .001), which did not differ from each other
(p = .405).

With regard to the time spent on web pages as a function
of their trustworthiness, the ANOVA also showed a significant
effect of search result trustworthiness, F(1.67, 63.59) = 40.86,
p < .001, partial η2 = .52 (Greenhouse-Geisser corrected),
with this effect again being qualified by a significant interaction

TABLE 2
Means (and Standard Deviations) of the Dependent Variables as a Function of Trustworthiness Order in a List Interface

Dependent Variables Optimal TO Reversed TO

Number of search results fixated before first click 2.85 (2.00) 5.33 (2.37)
Number of most trustworthy search results selected per SERP 2.53 (0.47) 1.53 (0.62)
Number of medium trustworthy search results selected per SERP 1.25 (0.72) 1.30 (0.86)
Number of least trustworthy search results selected per SERP 0.93 (0.57) 1.40 (0.66)
Time (in s) spent on most trustworthy web pages per SERP 129.89 (37.73) 88.52 (40.19)
Time (in s) spent on medium trustworthy web pages per SERP 30.90 (21.04) 41.24 (29.02)
Time (in s) spent on least trustworthy web pages per SERP 29.88 (24.25) 59.76 (39.44)
Number of arguments from most trustworthy sources 5.85 (2.35) 4.00 (1.97)

Note. TO = trustworthiness order; SERP = search engine results page.
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FIG. 2. Number of search results selected per search engine results page
(SERP) as a function of search result trustworthiness and trustworthiness order
(TO) in a list interface.

with trustworthiness order, F(1.67, 63.59) = 8.68, p = .001,
partial η2 = .19 (Greenhouse-Geisser corrected). As expected
in Hypothesis 3, participants who were presented SERPs with
reversed trustworthiness order spent significantly less time on
the three most trustworthy web pages (p = .002) and signif-
icantly more time on the three least trustworthy pages (p =
.006) than participants who were presented SERPs with optimal
trustworthiness order (see Figure 3). On the medium trustwor-
thy pages participants spent a similar amount of time in both
conditions (p = .205).

Furthermore, in SERPs with optimal trustworthiness order
significantly more time was spent on the most trustworthy pages
than both on the medium trustworthy and the least trustworthy
pages (both ps < .001). In SERPs with reversed trustworthiness

FIG. 3. Time (in seconds) spent on the web pages of a search engine results
page (SERP) as a function of search result trustworthiness and trustworthiness
order (TO) in a list interface.

order, in contrast, the time spent on the most trustworthy pages
and the least trustworthy pages did not differ significantly
(p = .171).

With regard to the number of arguments listed from the
three most-trustworthy sources, the ANOVA showed a signif-
icant main effect of trustworthiness order, F(1, 38) = 7.28,
p = .010, partial η2 = .16. Participants who had received
SERPs with optimal trustworthiness order listed significantly
more of these arguments than participants who had received
SERPs with reversed trustworthiness order, as it was expected
in Hypothesis 4.

4.3. Discussion
The results of Study 1 expand previous findings by Keane

et al. (2008) and Pan et al. (2007), showing that also when
laypeople search for information on an unfamiliar and contro-
versial medical issue in the context of limited time and a range
of search results to choose from, the position of search results in
a SERP list has a strong influence on users’ selection decisions.
In line with our hypotheses, when the top search results were the
least trustworthy ones participants selected more of these least
trustworthy search results and fewer of the most trustworthy
results (Hypothesis 2), spent more time on the least trustwor-
thy web pages and less time on the most trustworthy web pages
(Hypothesis 3), and as a consequence after the web search listed
fewer arguments from the most trustworthy sources (Hypothesis
4) than when the search results in the top of the SERP list were
the most trustworthy ones. To conclude, the results indicate that
participants evaluated the search results in a heuristic way (cf.
Metzger, 2007; Metzger et al., 2010; Taraborelli, 2008), only
inspecting a subset of search results before their first selection
and in general relying to a certain extent on the search result
position as a selection cue (cf. Wirth et al., 2007).

However, it should be noted that participants did not blindly
rely on the position of the search results in the list, but the
trustworthiness of the search results also seemed to play at least
some role in participants’ selection decisions: As expected in
Hypothesis 1 when the top search results were the least trust-
worthy ones in the list, participants visually inspected more
search results before they accessed the first web page than
when the top search results were the most trustworthy ones.
This indicates some awareness of the conflict between search
result position and source trustworthiness. In addition, partici-
pants did not predominantly select the least trustworthy results
at the top of the list but selected all search results to a similar
extent.

In Study 2 we tested whether the influence of source
trustworthiness on users’ selection of search results could be
further increased, or in other words, whether the influence of
the position of the search results could be reduced, when search
results were presented in a grid interface similar to the search
engines Viewzi or Horizobu instead of a conventional list inter-
face as in Study 1. As in such a grid interface it is unclear to the
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user whether the ranking within a SERP is aligned horizontally
from left to right (i.e., line by line) or vertically from top to bot-
tom (i.e., column by column), or whether there exists a ranking
at all, the position of the search results in a SERP was assumed
to be less prominent and thus should have a decreased influence
according to Fogg’s (2003) prominence-interpretation theory.

5. STUDY 2

5.1. Method
Participants. Participants were 40 university students

(7 male, 33 female; M = 23.33 years, SD = 2.86) from social
and natural sciences and humanities at the same university as
participants in Study 1; participation was rewarded with either
course credit or payment. As in Study 1 pharmacy and med-
ical students were excluded from participation. Furthermore,
because we used the same task scenario as in Study 1, partici-
pants were not allowed to participate in both studies. Therefore,
the data for Study 2 were gathered at the same time as the
data of Study 1, with participants being recruited with the same
announcement and from the same population and then being
randomly assigned to one of the two studies. Participants had
normal or corrected-to-normal vision. All participants reported
to use Google as their primary search engine.

Task and materials. Task and materials were the same as
in Study 1. However, instead of a standard list interface partic-
ipants received the SERPs in the form of a grid interface with
the same search results as in Study 1 being presented in a three-
by-three grid (see Figure 4). Search results were arranged line
by line with regard to their trustworthiness, that is, from left to
right in each of the three rows, following the regular western
reading direction. Accordingly, in the optimal trustworthiness
order the search result rated as most trustworthy was presented
in the upper left corner of the grid, and the search result rated

as least trustworthy in the bottom right corner of the grid. In the
reversed trustworthiness order, the order was reversed, with the
search result presented in the upper left corner being the least
trustworthy one. Participants were unknown about the ordering
of the search results.

Experimental design. As in Study 1 the trustworthiness
order (optimal or reversed) of the SERPs was varied as
between-subjects factor and search result trustworthiness (most
trustworthy, medium trustworthy, and least trustworthy search
results) was considered as a within-subjects factor. Participants
were randomly assigned to the two experimental conditions,
with 20 participants serving in each condition.

Control variables. Demographics (gender, age), web
search experience and skills (six items; Cronbach’s α = .79),
and prior knowledge on Bechterew’s disease, other rheumatic
diseases, and respective therapies (10 items; Cronbach’s α

= .62) were assessed as control variables (see Table 3 for
means and standard deviations). Analyses of the respective data
revealed no differences between the two experimental condi-
tions, that is, for gender, χ2(1, N = 40) = 1.56, p = .212; for
age, t(38) = –0.83, p = .414; for web search experience and
skills, t(38) = 0.97, p = .340; and for prior domain knowledge,
t(38) = –0.06, p = .952.

Procedure and dependent variables. Testing procedure
and dependent variables were equivalent to those used in
Study 1. Again, a 50 Hz Tobii 1750 remote eye-tracking
system supported by the software ClearView 2.7.1 was used to
determine the number of search results fixated before accessing
the first web page as well as to capture the number of search
results selected from a SERP and the time spent on the web
pages as a function of search result trustworthiness. As the
search outcome, again the number of arguments listed from
the three most trustworthy pages were coded. The same two
raters as in Study 1 scored 20% of the argument lists. Interrater
reliability computed on this subsample of protocols yielded

FIG. 4. Example screenshot of a grid interface.
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TABLE 3
Means (and Standard Deviations) for Control Variables as a

Function of Trustworthiness Order in a Grid Interface

Variable Optimal TO Reversed TO

Age 22.95 (2.93) 23.70 (2.81)
Gender 2 m, 18 f 5 m, 15 f
Computer and web search

experience, 1 (low) to 5 (high)
3.43 (0.62) 3.24 (0.64)

Prior domain knowledge,
1 (low) to 5 (high)

1.35 (0.59) 1.36 (0.44)

Note. TO = trustworthiness order; m = male; f = female.

a Cohen’s kappa of κ = .78. Disagreements were resolved
through discussion between the raters. One rater coded the
remaining argument lists.

According to Hypothesis 1 to 4 with respect to all four
dependent variables, in the grid interface no differences were
expected between trustworthiness orders.

In addition, to test in which order participants inspected the
search results in the grid interface, participants’ individual view-
ing sequences were compared to a line-by-line sequence from
left to right (Search Result 1, Search Result 2, Search Result 3,
Search Result 4, etc.) and a top-to-bottom column-by-column
sequence from top to bottom (Search Result 1, Search Result
4, Search Result 7, Search Result 2, etc.) by means of the
Levenshtein distance measure (cf. Josephson & Holmes, 2002;
Salmerón et al., 2011). Levenshtein distance values were trans-
formed into similarity percentages (i.e., 0–100% similarity to
the line-by-line or column-by-column sequence). The similarity
percentages were averaged across the two SERPs.

5.2. Results
An alpha level of .05 (two-sided) was used for the statis-

tical tests reported. ANOVAs and Bonferroni post hoc tests

equivalent to those in Study 1 were conducted to test our
hypotheses. For means and standard deviations of the dependent
variables, see Table 4.

With regard to the number of search results participants
fixated before they accessed the first web page, in line with
Hypothesis 1, no significant effects of trustworthiness order,
F(1, 38) = 1.71, p = .199, were found, with 4.86 search
results (SD = 2.70), on average, being fixated before the first
click. In SERPs with optimal trustworthiness order, 40% of the
participants inspected eight or all nine results before the first
selection, and in SERPs with reversed trustworthiness order, it
was 30% of the participants, χ2(1, N = 40) = 0.44, p = .507.

The analysis of participants’ viewing sequences, that is, the
order in which they inspected the search results on a SERP, on
average revealed a quite low similarity to both a line-by-line
viewing sequence and a column-by-column viewing sequence,
without any significant differences between trustworthiness
orders (both Fs < 1.14). A hierarchical cluster analysis using
the Ward method with the two grouping variables “similarity
to line-by-line sequence” and “similarity to column-by-column
sequence” was conducted. The cluster analysis identified three
subgroups of grid interface users: The viewing sequences of the
first group that composed the majority (n = 26) of the partici-
pants (12 in the optimal and 14 in the reversed trustworthiness
order) had a rather low similarity to the line-by-line sequence
(M = 47.21%) and an even lower similarity to the column-
by-column sequence (M = 28.55%). The viewing sequences
of the second group, comprising nine participants (five in the
optimal and four in the reversed trustworthiness order), had a
very low similarity to the line-by-line sequence (M = 33.26%)
and a somewhat higher similarity to the column-by-column
sequence (M = 55.56%). Finally, the viewing sequences of
the third group, comprising only five participants (three in the
optimal and two in the reversed trustworthiness order) had a
high similarity to the line-by-line sequence (M = 82.38%)
and a low similarity to the column-by-column sequence
(M = 28.19%).

TABLE 4
Means (and Standard Deviations) of the Dependent Variables as a Function of Trustworthiness Order in a Grid

Interface

Dependent Variables Optimal TO Reversed TO

Number of search results fixated before 1st click 4.48 (2.65) 5.45 (2.03)
Number of most trustworthy search results selected per SERP 2.35 (0.61) 2.28 (0.40)
Number of medium trustworthy search results selected per SERP 1.25 (0.72) 1.18 (0.82)
Number of least trustworthy search results selected per SERP 1.03 (0.75) 1.28 (0.83)
Time (in s) spent on most trustworthy web pages per SERP 123.77 (41.96) 112.88 (28.38)
Time (in s) spent on medium trustworthy web pages per SERP 38.30 (29.53) 35.78 (27.68)
Time (in s) spent on least trustworthy web pages per SERP 33.62 (24.40) 39.49 (23.53)
Similarity to line-by-line sequence (in %) 51.37 (20.32) 45.56 (13.44)
Similarity to column-by-column sequence (in %) 36.10 (16.51) 33.06 (11.88)
Number of arguments from most trustworthy sources 5.55 (2.09) 5.40 (2.11)

Note. TO = trustworthiness order; SERP = search engine results page.
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During their web search participants, on average, selected
51.9% of the available search results. With regard to the number
of search results selected as a function of their trustworthiness,
in line with Hypothesis 2 a significant main effect of search
result trustworthiness was found, F(2, 76) = 45.46, p < .001,
partial η2 = .55. Irrespective of trustworthiness order, the three
most trustworthy search results (M = 2.31, SD = 0.50) were
selected significantly more often than both the medium trust-
worthy (M = 1.21, SD = 0.76) and least trustworthy search
results (M = 1.15, SD = 0.79; both ps < .001), which were
selected to a similar extent (p > .99); also see Figure 5. Besides,
there was neither a main effect of trustworthiness order nor a
significant interaction between trustworthiness order and search
result trustworthiness (both Fs < 1).

As expected in Hypothesis 3 with regard to the time spent
on web pages as a function of their trustworthiness, a similar
pattern was found, that is, a significant main effect of search
result trustworthiness, F(1.72, 65.46) = 67.90, p < .001, par-
tial η2 = .64, with significantly more time spent on the most
trustworthy pages (M = 118.33, SD = 35.79) than both on
the medium trustworthy (M = 37.04, SD = 28.28) and least
trustworthy pages (M = 36.55, SD = 23.85; both ps < .001),
irrespective of trustworthiness order (see Figure 6). Besides,
there was no effect of trustworthiness order, F(1, 38) = 2.86,
p = .099, or a significant interaction between the two factors
(F < 1).

With regard to the number of arguments listed from the three
most-trustworthy sources, as expected in Hypothesis 4 no sig-
nificant differences were found between trustworthiness orders
(F < 1), that is, participants who had received SERPs with
reversed trustworthiness order performed as well as partici-
pants who had received SERPs with optimal trustworthiness
order.

FIG. 5. Number of search results selected per search engine results page
(SERP) as a function of search result trustworthiness and trustworthiness order
(TO) in a grid interface.

FIG. 6. Time (in seconds) spent on the web pages of a search engine results
page (SERP) as a function of search result trustworthiness and trustworthiness
order (TO) in a grid interface.

5.3. Discussion
The results of Study 2 confirmed that in a grid search

interface, in which search results were presented in a three-
by-three grid, the impact of the position of the search results
on their selection was substantially reduced. Accordingly, as
expected, no differences between trustworthiness orders were
found: Irrespective of the trustworthiness order, grid interface
users visually inspected about half of the search results before
making their first selection decision (Hypothesis 1), predomi-
nantly selected the three most trustworthy search results from
the SERP (Hypothesis 2), spent more time on the three most
trustworthy web pages than on the rest of the pages (Hypothesis
3), and listed the same amount of arguments from the most
trustworthy sources (Hypothesis 4).

In sum, the results of Hypothesis 1 indicate that—as in a list
interface—in the context of limited time and knowledge and a
range of search results to choose from, users applied a heuristic
strategy to evaluate the search results. However, instead of rely-
ing on the position cue, which is less prominent or less clear in a
grid interface, they seemed to rely more on source cues such as
the name or type of site, as indicated by the predominant selec-
tion of most trustworthy search results. Furthermore, analyses
of participants’ viewing sequences revealed that the majority
of participants inspected the search results in the grid inter-
face neither line by line nor column by column, but in a rather
nonsystematic way. This indicates that the grid interface simi-
lar to the graphical-overview interface examined by Salmerón
et al. (2011) supports a rather free exploration of the search
results. To conclude, Study 2 provides promising results that
the strong influence of the ranking position of the search results
on their selection can be reduced substantially by presenting
search results in a grid interface and, thus, stimulates layper-
sons who search for an unfamiliar and controversial issue, to
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select and use trustworthy information sources irrespective of
their position in the SERP.

6. GENERAL DISCUSSION
In the present research we examined how laypeople (i.e.,

nonexperts in a domain) who were given the task to seek infor-
mation on the web for an unfamiliar and controversial medical
issue selected search results from a SERP and how this influ-
enced their subsequent search outcomes. Results from the two
studies revealed that the majority of participants did not sys-
tematically evaluate all search results available but applied a
rather heuristic selection strategy (cf. Metzger, 2007; Metzger
et al., 2010; Taraborelli, 2008) and inspected only some results
before they selected the first one from a SERP. Yet, when the
top results were of rather low trustworthiness (i.e., the reversed
trustworthiness order in Study 1) or when the ordering of the
results was somewhat ambiguous (as in the grid interface used
in Study 2), participants visually inspected more results before
their first selection as compared to a situation where the top
results were the most trustworthy ones and the ordering was
unambiguous (i.e., the optimal trustworthiness order in Study
1). This indicates that in the former cases web users were able
to adapt their behavior choosing a somewhat more exhaustive
evaluation strategy (cf. Resnick et al., 2001).

However, as shown in Study 1 in a standard list interface
the ranking position of the search results in the SERP served
as a strong heuristic cue for selection decisions, which also
affected users’ subsequent search outcomes. Based on Fogg’s
(2003) prominence-interpretation theory, we have argued that
this might be due to the prominence of the position of items
in list interfaces. Evidence for this assumption is given by
the results of Study 2: In a grid interface in which it remains
unclear to the user whether the ranking within a SERP is
aligned horizontally or vertically, or whether there exists a
ranking at all, the position no longer had an impact on users’
search result selections or their subsequent search outcomes.
Instead, the most trustworthy search results—as defined by a
different group of university students, who were comparable
in age and educational background to the participants of the
experimental study—were predominantly selected irrespective
of the position in the SERP. As a consequence in both condi-
tions (i.e., optimal and reversed trustworthiness order) an equal
number of arguments from the most trustworthy sources were
listed after search. To conclude, from a practical perspective,
redesigning the interface of search engines by displaying search
results in a grid format instead of a list format might be a
promising way to foster the selection of trustworthy information
sources irrespective of the position of the search result in the
SERP. Moreover, from a theoretical perspective, our research
shows that the assumptions of Fogg’s prominence-interpretation
theory, in particular with respect to the “prominence” compo-
nent, can also be applied to the evaluation of search results on
SERPs.

An open question, however, is why the position of the search
results, in case that it is prominent, has such a strong influence.
That is, speaking in terms of the prominence-interpretation the-
ory, the question is how the ranking position is interpreted by
users. Hargittai et al. (2010) found that many college students
believe that the search results presented first by a search engine
are the most trustworthy ones. Similarly, in a large-scale survey
by Purcell et al. (2012), two thirds of American search engine
users reported to trust in search engine rankings believing that
they are fair and unbiased. Among 18- to 29-year-old search
engine users, the percentage was 72%. Two other common
beliefs are that the ranking position reflects the frequency with
which a page has been visited (i.e., its popularity) or the rele-
vance of a web page to the entered search terms (cf. Nakamura
et al., 2007).

Thus, to shed light on the issue of how search engine users
interpret the ranking position as well as to get further insights
into why they select certain search results, future research is
needed that combines behavioral analyses, as used in the two
present studies, with concurrent or retrospective interviews (cf.
Hargittai et al., 2010) or with rating scales where users are asked
to judge each search result according to its perceived relevance,
trustworthiness, or popularity (cf. Flanagin & Metzger, 2007,
for website ratings). These measures would also provide addi-
tional evidence about whether the grid interface users indeed
selected the most trustworthy search results because of their
high source trustworthiness (indicated by the type or name of
the website in the title or the URL) or whether other factors such
as perceived relevance as well affected their search result selec-
tions. According to Pattanaphanchai, O’Hara, and Hall (2013),
for instance, besides the type or reputation of the source, accu-
racy (i.e., whether the information is free of errors), currency
(i.e., how up-to-date the information is), and relevance (i.e.,
how well the content meets the user’s information needs) are
important criteria to assess the trustworthiness of web informa-
tion. Based on Fogg’s (2003) prominence-interpretation theory,
we expect that users’ search results evaluations in grid inter-
faces could be even further improved by making such cues
more prominent, for instance, by highlighting the source type
or by providing the last-modified date in the search results (cf.
Nakamura et al., 2007). Another promising approach might be
to add social information to search results, such as the num-
ber of social bookmarks of a page, aggregated user ratings (e.g.
presented as rating stars), or social annotations by people of the
user’s online network (cf. Nakamura et al., 2007; Taraborelli,
2008). In list interfaces, because of the overruling effect of
the search result position, on the contrary, we wouldn’t expect
any substantial influences of such additional cues. First empir-
ical evidence for this assumption is provided by Muralidharan,
Gyongyi, and Chi (2012), who showed that social annotations
presented in search results of Google SERPs remained mostly
unnoticed by users. Similarly, Terbeck (2011) found that user
ratings presented as rating stars in shopping search results only
had an effect only on users’ selection decisions when the search
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results were presented in the top positions of the SERP list.
In general, users still paid most attention to the top results.
To conclude, it seems difficult to break users habits in list
interfaces.

Related to that it should be stressed that participants in the
present article were unknown about the ordering of the search
results in the grid interface, which was also reflected in the
nonsystematic viewing sequences of the majority of the par-
ticipants. It is conceivable that in case users know that search
results are ordered line by line according to their trustworthiness
(or according to the search engine’s ranking algorithm, respec-
tively), the positive effects of the grid interface would be
reduced. Therefore, the ordering of the search results within the
grid should not be communicated to the users, as it is (or was)
the case in the search engines Horizobu and Viewzi. However,
it is also an open question how an increased amount of rows or
columns within one SERP would affect the study results. It is
conceivable that in a grid search interface in which a large num-
ber of search results are presented within one page, some order
effects would be present, such that users might focus on the
search results in the upper part of the grid. This might be one
reason why the search engine Horizobu presents only six results
within one page.

Further research is needed to extend the findings of the
present two studies to a broader range of users as well as to
other contexts, such as more natural search situations with real
information needs, without time constraints, and with the open
web at users’ disposal. When interpreting our results it should
be considered that for the sake of experimental control, we
introduced some constraints in our studies. That is, participants
conducted their web search in a lab setting for an artificially
designed search task with a finite set of only 18 search results
and a predefined search time of 8 min (for details, see the
Study 1 Procedure section). Furthermore, participants were all
university students, constituting a rather homogeneous sample
with web search experience and skills presumably higher than
average (cf. Van Deursen & Van Dijk, 2010; Van Deursen,
Van Dijk, & Peters, 2012). At the same time, however, partici-
pants had low prior knowledge about the topic of Bechterew’s
disease. According to dual-process theories from social psy-
chology such as the elaboration-likelihood model (e.g., Petty
& Cacioppo, 1986) or the Heuristic-Systematic Model (e.g.,
Chen & Chaiken, 1999) it can be assumed that individuals
who seek information on a topic of high personal relevance
and on which they possess high prior knowledge will engage
in a more thorough and systematic evaluation of the search
results (cf. Metzger, 2007; Wirth et al., 2007). As a conse-
quence, for these individuals neither in the grid interface nor
in the list interface any differences might be found between the
two trustworthiness orders. This should be examined in future
studies.

Finally, it should be noted that another way to support web
users in the selection of trustworthy information is to further
improve a search engine’s ranking algorithm. In this vein, in

February 2011 Google announced a significant improvement in
their ranking algorithm that should

reduce rankings for low-quality sites—sites which are low-value
add for users, copy content from other web sites or sites that are just
not very useful. At the same time, it will provide better rankings for
high-quality sites—sites with original content and information such
as research, in-depth reports, thoughtful analysis and so on. (Singhal
& Cutts, 2011, para. 2)

Still, we believe that the added value of a grid interface is that
it stimulates search engine users to evaluate the search results
on their own instead of relying on the ranking algorithm, which
can help individuals to become more competent web users in
the long run.
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