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We still trust in Google, but less than 10 years ago: an eye-tracking study
Sebastian Schultheiß, Sebastian Sünkler, and Dirk Lewandowski

Introduction. The purpose of this study is to replicate a study from 2007, which found that student users trust in
Google's ability to rank results more than in their own relevance judgements.
Method. In a between-subjects experiment using eye-tracking methodology, participants (n=25) worked on search
tasks where the results ranking on search engine results pages had been manipulated.
Analysis. The data were analysed using descriptive statistics, analysis of variance (ANOVA), t-tests and mixed model
analyses with the statistical program SPSS.
Results. This study confirms major results from the study we replicated, but finds one important difference: although
the viewing behaviour was influenced more by the position than by the relevance of a snippet, the crucial factor for a
result to be clicked was the relevance and not its position on the results page.
Conclusions. The subjects of our experiment displayed an emancipated search behaviour while choosing relevant
snippets even in lower positions. This means that, despite the fact that students were influenced by the position of a
result, they made choices on the basis of relevance.

Introduction
In Web search, the ordering of search results is of great importance: users expect the best
results to be presented on the first positions, and they trust the search engines' ability to find
the best results and rank them accordingly (Purcell, Brenner, and Rainie, 2012). Based on
actor-network theory (Latour, 2005), Röhle (2010) found that four actors are present on the
search engine market: the search engine(s), the information providers, the search engine
optimisation professionals, and the users. These all influence a search engine's ranking. While
it is obvious that a search engine vendor has influence on its own results ranking, it is also
important to consider the other actors. Information providers are interested in achieving the
best possible rankings for their content in search engines like Google, as they are to a large
degree dependent on visitors they get through search engines. Often, they hire search engine
optimisation professionals, whose aim is to increase the visibility of Websites in search
engines through the optimisation of on-the-page factors, and off-the-page factors, as well.
While there is a vast body of practitioner-oriented work on search engine optimisation, we still
lack a clear understanding of the effects it has on what users in search engines actually get to
see. Finally, users influence the results rankings. Search engines not only use links but also
clicks to automatically adjust their rankings through machine learning. Therefore, we can say
that every click counts when it comes to search engine results pages.
It is challenging for search engine users to filter large quantities of results. Therefore, users
need to trust the search engine's ability to rank results by relevance to the query. Given that no
search engine has full control over its results, and that users have no other means than looking
at the results they see to determine the quality of a search engine's results in general, the
central questions is whether the strong trust users express in search engines (see, e.g., Purcell
et al., 2012) is indeed justified.
The role that trust plays in selecting search results and its relationship to users' actual
relevance judgements has been examined by Pan et al. (2007) in their study 'In Google we
trust: users' decisions on rank, position, and relevance'. Their eye-tracking experiment
revealed that college students trusted 'Google's positioning more than their own rational
judgements based on the evaluation of different alternatives' (2007, p. 816). Three
participant groups had to solve ten search tasks each with the aid of partly manipulated search
engine results pages. In the normal condition, the results were in their original order. In the
swapped condition, the positions of the first two snippets were exchanged. In the reversed
condition, the whole results page had been turned around (the first-ranked snippet was
swapped with rank ten, the second-ranked snippet with rank nine, and so on). The major
finding was that the testing persons were strongly biased in their decisions towards links in
high positions even if the results themselves were not relevant for solving a task.

The aim of the present study is to replicate Pan et al.'s (2007) study. This is worthwhile, as (1)
the original study is now ten years old, and it is interesting to see whether the results still hold
true today; (2) the original study used college students from the U.S. as testing persons. It is
also interesting to see whether the results are applicable to other groups of users; and (3) in a
larger context, the replication of research results is important, as it strengthens the external
validity when the same or comparable results are reached, and weakens or even questions the
external validity when further studies achieve different or even contradictory results.
Replication and reproducibility, respectively, are now recognised as being important in the
context of information retrieval evaluation (Ferro et al., 2016). Beyond simply replicating the
original study, however, we elaborate on some issues regarding how the relevance judgements
used are collected (see methods section below). The rest of this paper is structured as follows:
first, we give an overview of related research on eye-tracking in the context of Web search, on
results ordering and its effects, and on trust in search engines. Then, we state our research
questions and hypotheses. After that, we describe the methods used, with a focus on where our
methods differ from the methods used in the original study. This is followed by the
presentation of the results, a discussion, and our conclusions.

Related research
The following section is organized into three parts. We begin with an overview of relevant eyetracking research focusing on Web search. Next, we describe the effects of the ordering of
search results, followed by work on users' trust in search engines.

Eye-tracking research focusing on Web search
The viewing behaviour on several types of Websites, e.g., on Google and Yahoo results pages,
has been the subject of research for Pan et al. (2004). Their results showed that amongst
others the sex of a person and the type of Website are factors influencing viewing behaviour.
One of the first studies exploring information retrieval utilizing eye-tracking was conducted by
Granka, Joachims, and Gay (2004). On the one hand, they provided proof of already known
behaviour such as the preference of high ranked results. On the other hand, their results
demonstrated correlations between viewing and clicking frequency: the time spent on snippets
one and two was found to be nearly equal. However, the first one is being selected clearly more
often. The work of Granka et al. (2004) also delivered groundwork for the study of Pan et al.
(2007) that we replicated.
Hotchkiss, Alston, and Edwards (2005) focused on the search behaviour of search engine
users. Through an eye-tracking study, the authors introduced the term of the golden triangle
which describes an area of intense eye scan activity on search engine results pages. The
concept of the golden triangle, however, only applies to uninterrupted results pages, i.e.,
simple ranked lists of results. Since Google's Universal Search, users' attention distributes
distinctly more because of the integrated results from vertical search engines (such as news,
pictures and videos; see Lewandowski, 2015; Liu, Liu, Zhou, Zhang, and Ma, 2015). The
importance of the golden triangle for the present study is due to the reason of the study we
replicated. In that study, researchers used Google results pages only consisting of ten organic
results presented in ranked lists Pan et al. (2007). For comparative purposes, we followed the
same procedure.

Results ordering and its effects
Results ranking is an integral part of search engines, as their function lies in filtering the vast
amount of information available on the Web in response to users' queries. Regarding users'
querying and selection behaviour, a large number of transaction-log and click-through studies
have been conducted. These studies are descriptive and often limited to time-related and
thematic factors. Major findings are that users mostly enter only short queries and select
results from the first hits shown (Goel et al., 2010; Höchstötter and Koch, 2009; Jansen and
Spink, 2006). This behaviour was found to be consistent over different search engines (Jansen
and Spink, 2006). Users most often choose only from the first results page, and they prefer the
first few results listed (Joachims et al., 2007). Petrescu (2014) reports that more than twothirds of all clicks go to the first five positions, and the result ranked first alone accounts for
31% of all clicks. In a large-scale study analysing millions of queries from the Yahoo search
engine, Goel et al. (2010) found that only 10,000 different Websites account for approx. 80%
of clicks on the results pages.
This does, however, not necessarily mean that users get the best results on the first few
positions. Schaer et al. (2016) compared top-ranked results with so-called long tail results,
i.e., results shown on lower results positions. They found that the top results are judged as

being only slightly more relevant than the long tail results. They concluded that the long tail
provides a rich resource, as it provides the user with different, although still relevant results.
Hariri (2011) came to a similar conclusion when comparing Google's top results with results
shown on lower ranks.
Users are generally satisfied with the first few results, even when the results positions are
mixed, and therefore, less relevant results are shown on the first position(s) (Keane, O'Brien,
and Smyth, 2008; Pan et al., 2007). Keane et al. (2008) investigated to what extent search
engine users are being influenced by the order of results. Parallel to the study we replicated,
their results showed that the users largely preferred top-ranked results, even when they were
not relevant to the given search tasks. Bar-Ilan et al. (2009) examined the user preferences for
different orderings of search results. One had been the original ordering, the other a synthetic
ordering consisting of the same snippets. Their results indicated that there is only a slight
preference for the original orderings. The authors concluded that the most important factor
for clicking on a result is its position, not its relevance.

Trust in search engines
In a representative survey of U.S. Internet users, Purcell et al. (2012) found that users
generally regard search results as accurate and trustworthy. Search engine rankings are even
seen as an indicator for credibility (Westerwick, 2013), and users do not reflect on the results
judgements given by search engines (Tremel, 2010), although search engines model credibility
predominantly based on popularity data (Lewandowski, 2012). One of the most striking
results from the Pan et al. (2007) study was that users trust Google's rankings even more than
their own relevance judgements. This leads to the question relating to the responsibilities of
search engine providers regarding their results (Grimmelmann, 2010; Lewandowski, 2017).

Research question and hypotheses
As this research is a replication of a prior study, our research question is the following: 'Can
the results by Pan et al. (2007) be replicated, despite temporal and geographical differences?'
The analysis was guided by four hypotheses, detailed below. As we did not find evidence for a
changed behaviour in the literature, H1-H3 were retained from Pan et al. (2007, p. 811). On
the page level, we analysed viewing and clicking behaviour on all search engine results pages.
On the snippet level, we evaluated the determinants of whether a snippet was viewed or
clicked. The newly-added Hypothesis H4 and the relevance level focused on the assumed
preference for highly ranked results regardless of their relevance.
H1: At the page level of analysis, ocular data would differ among the three conditions.
H2: At the abstract level of analysis, the eye data from participants in the reversed
condition would indicate explicit trust for Google's ranking, as evidenced by a lack of
significant difference among the three conditions in the number of fixations per abstract on
the top two positioned abstracts. Furthermore, subjects would look at the last two
positioned abstracts (the number one and two Google ranked abstracts) more than in the
other two conditions, indicating an implicit awareness of their significance, either from
confusion or interest.
H3: Participants in both the swapped and reversed conditions would still choose abstracts
of actual lower rank more often than subjects in the control condition (those who viewed
Google results in their actual ranked order).

The authors used 'abstract' as a synonym for 'snippet'. In hypothesis H2, they also mentioned
the collection of participants' pupil dilation data. As our eye tracker did not provide that
opportunity, this data is not used in our study.
H4: Participants in all three conditions would choose snippets higher in position even if
they were not relevant to the given search tasks.

Methods
Similar to Pan et al. (2007) we conducted a between-subjects eye-tracking experiment.
Participants were randomly divided into three groups; each participant had to solve ten search
tasks with the aid of partly manipulated search engine results pages. In the normal condition,
the results were in their original order. In the swapped condition, the positions of the first two
snippets were exchanged. In the reversed condition, the whole results list was shown in
reverse order (the first-ranked snippet was swapped with rank ten, the second-ranked snippet
with rank nine and so on). The subjects were randomly assigned to one condition and were not
aware of the manipulated results pages. While solving the tasks, the participants' eye
movements were recorded. After each task, the subject had to make relevance judgements for
the previously seen snippets (i.e., the results descriptions shown on the results pages) and
Webpages (i.e., the results documents).

As our study is based on Pan et al. (2007), we will primarily point out differences to their
methodology in the following, and give only a brief description of methods where they are the
same as in the original paper. The reader is referred to Pan et al. (2007) for a more detailed
description of the methods.

Experimental procedure
The procedure of our experiment corresponded substantially to the study by Pan et al. (2007).
We made individual appointments with all participants for their participation in April 2016.
Before the actual experiment, we gave general instructions regarding the procedure. The
subjects were told to view the Webpages and search as they would under normal conditions.
After the participant had signed several consent forms (e.g., the privacy agreement), the eye
tracker was calibrated using a five-point calibration procedure. The main part of the
experiment was to solve the ten search tasks appearing in a random order, shown through the
Google interface. Due to technical reasons we used prescribed search engine results pages, so
participants were unable to enter their own queries. The maximum time for completing each
task was restricted to three minutes for the purpose of maintaining comparability. After
solving a task or reaching the time limit, relevance judgements had to be made. Thus, the
relevance of the previously seen snippets and Websites (2 * 10 ratings for each task) had to be
assessed. After completing all tasks, the experiment was finished.

The subjects
The participants were undergraduate students from a large university in Germany with diverse
majors, mainly Library and Information Management, or related. We recruited twenty-eight
subjects and obtained twenty-five complete data sets, including fifteen females and ten males.
The average age of our participants was twenty-five years and six months. They were randomly
assigned to only one of the three conditions (normal, swapped, or reversed).

Search tasks
Pan et al. (2007) presented the participants with ten search tasks, half of them navigational,
half transactional queries (for the distinction between query types, see (Broder, 2002) and
(Lewandowski, Drechsler, and Von Mach, 2012). While we went for similar tasks and a similar
distribution between query types, we did not adopt the exact search tasks because of their
regional context. Instead, we developed new search tasks relating to Hamburg and Germany,
respectively. The aim was to provide a similar relation to our subjects. The complete list of
search tasks used in our study can be found in Table 1.
Task type

Navigational

Task
Find the
homepage of
'Schulz von
Thun Institut
für
Kommunikation'
Find the page
displaying an
overview of
various
providers of
Hamburg
harbour tours
Find the
homepage of
'Tierpark
Hagenbeck'
Find the page
with an
overview of the
student
residence in
Hammerbrook,
Hamburg
Find the
homepage of
Christian Rach the chef who
has several
television
cooking
programmes
Where is the

Correct answer

http://www.schulz-von-thun.de/

http://www.hamburg.de/hafenrundfahrt/868760/hafenrundfahrtenhamburg/

http://www.hagenbeck.de/startseite.html

http://www.studierendenwerkhamburg.de/studierendenwerk/de/wohnen/wohnanlagen/detail/?
id=766

http://www.christianrach.de/

office of the
oldest German
shoe factory
and in which
year this
company was
founded?
Where does
Norbert
Hackbusch, leftwing politician
and member of
the Hamburg
parliament,
work?
Informational
Who are the
television
presenters of
'Hamburg 1'?
In which year
was
'Frauenklinik
Finkenau'
founded?
Which manager
of the German
Bundesliga is
doing his job for
the longest
successive
time?

Pirmasens, Germany; in 1838

Gruner + Jahr

List of names:
https://de.wikipedia.org/wiki/Liste_der_Hamburg-1-Moderatoren

1914

Markus Weinzierl

Table 1: Navigational and informational search tasks used in this study

Manipulation of the search engine results pages
To evaluate the influence of position and relevance on clicking and viewing behaviour, the
search engine results pages were modified in two ways. First, we reduced all results pages to a
list of ten organic results. This was done to avoid distraction. We removed elements like
sponsored results that otherwise could have influenced participants' behaviour (Buscher,
Dumais, and Cutrell, 2010), and Universal Search results. Secondly, the results pages were
manipulated for each group of participants in one of three ways. In the normal condition, the
ordering complied the original Google ranking. In the swapped condition, the positions of the
two first ranked snippets were swapped, keeping the rest intact. In the reversed condition, the
whole results page had been turned around (first ranked snippet was swapped with rank ten,
second ranked snippet with rank nine, and so on).

Explicit relevance judgements
As stated above, we gathered relevance assessments for all snippets and results (Webpages). In
addition to the factors position and condition, the relevance value is the third factor for which
we determined whether it was significant for viewing or clicking a search result, respectively.
The collection of judgements was done in two steps after every individual search task. Firstly,
we displayed screenshots of the ten previously seen snippets in a random order.

Figure 1: Snippet with slider for relevance judgement

As can be seen from Figure 1, below each of the ten snippets was a continuously adjustable
slider. This allowed the participants to judge the relevance of a respective snippet on a scale

ranging from zero to 100. Secondly, we did the same with the Webpages the snippets
represented, also in the form of screenshots and sliders. Overall, we collected 5,000 ratings
(25 participants * 10 tasks * 20 ratings for each task).

Technical implementation
Identical to Pan et al. (2007), we used eye-tracking as the methodology for our study. An eyetracking device can record the eye movements of subjects. This allowed us to determine which
parts of a search engine results page are being considered for how long, how often and in
which order (Blake, 2013).
The subjects' eye movements were recorded using a Tobii T60 eye tracker. It employs pupil
centre corneal reflection, which is the most commonly used technique for eye-tracking. In
doing so, both eyes are being illuminated by a light source with a camera capturing images of
the resulting reflections. Following, employing the angle between the reflections of cornea and
pupil, the gaze direction can be calculated (Tobii Technology, 2010).
As software, Tobii Studio in version 3.1.6 was used. Therein, we defined the experimental
procedure, which was implemented by a tool (described below), and the data to be collected.
Typically, several measurements are recorded in eye-tracking experiments. One important
metric is fixation, which is a moment the eyes are relatively stationary, taking in or encoding
information (Poole and Ball, 2005). For comparative purposes, we set the minimum duration
for a fixation as 50 milliseconds, as Pan et al. (2007) did. Besides the number (Fixation Count)
and the duration (Fixation Duration) of a visual contact, we chose Mouse Click Count as
metric, as well. Also in Tobii Studio, we set a five-point calibration procedure to be passed
before the beginning of an experiment, as suggested in the Tobii T60 eye tracker manual
(Tobii AB, 2016). The calibration was successfully completed for all participants. As
mentioned above, we developed a tool that predefined the experimental procedure. It was
accessible online and enabled us to let the participants click through from task to task. All
integrated search engine results pages, as well as the snippets and Websites for the relevance
assessments were screenshots. To provide a faithful copy of Google, the results pages were
image maps created with the Online Image Map Editor. Thus, the results pages became
clickable, and every mouse click on a snippet led to the respective Website.

Defining the areas of interest
To gather data for the desired parts of the search engine results pages like the individual
results, we defined areas of interest (AOIs), as shown in Figure 2. Areas of interest are defined
parts of a display or interface that allow for analysing only the eye movements that fall within
each respective area (Poole and Ball, 2005). To aggregate the data of all subjects per task, we
grouped the eleven areas of interest of each participant (one results page and ten snippets).

Figure 2: Reversed search engine results page with areas of interest in Tobii

Studio

Results
Page level analysis
First, we compared the differences among the three groups concerning fixation duration,
number of fixations, and number of mouse clicks on snippets on the search engine results
pages.
Participants in the reversed condition spent significantly more time viewing the results page
during a search task than the subjects in the other two conditions (37.6 seconds vs. 16.5
seconds in the normal condition and 23.4 seconds in the swapped condition, p < 0.02). The
subjects in the reversed condition also made the most fixations while looking at a results page
on average (140.4 fixations vs. 56.9 in the normal condition and 79.6 in the swapped
condition, p < 0.03). Regarding the number of mouse clicks on snippets on the search engine
results pages, there are no significant differences between the three conditions (2.1 snippets in
the reversed vs. 1.4 both in the normal and in the swapped condition). We can confirm our
first hypothesis (H1). Although the differences in clicking behaviour are not significant, the
participants in the reversed condition spent the most time and made the most fixations while
checking a results page.

Snippet level analysis
Next, we took a closer look at the ten snippets on each search engine results page. We compare
viewing and clicking behaviour among the conditions through diagrams, and the fixations are
analysed statistically. Figures 3-5 illustrate the average number of fixations until the first click
and the ratio of each snippet on all first clicks in each condition. Subjects in the normal
condition viewed the top ranked snippet with the highest frequency and clicked on it up to
80% of the total clicks. The snippet on position two also received a high number of fixations
but was clicked considerably less often. None of the participants in the normal condition chose
one of the last five results.

Figure 3: Views and clicks under normal condition

When looking at Figure 4 (showing the swapped condition), a clear shift is noticeable. Here,
the first two snippets received a nearly equal number of fixations. In contrast to the results of
the normal condition, snippet number two was now clicked on most often (which is the first
result on the normal results page). Nevertheless, even if the second result in the swapped
condition is the same as the first snippet in the normal condition, it was chosen substantially
less (about 55% compared to the 80% in the normal group).

Figure 4: Views and clicks under swapped condition

In the reversed condition (Figure 5) the fixations are rather evenly distributed over the ten
results of the search engine results page, including two peaks at the top and the bottom of the
results list. The snippet on the last position, which is number one in the normal condition, was
clicked by every second participant (about 50%). Moreover, clicks were distributed over a
larger number of different results. For instance, the snippets on the first five positions were
clicked by up to 10% in the reversed condition. In contrast, the subjects in the normal
condition did not choose any of these five snippets, which were listed as results six to ten in
their lists.

Figure 5: Views and clicks under reversed condition

The last part of the snippet level analysis is the statistical evaluation of the fixations on the
snippets. In a first step, we compared the average number of fixations on the first and second
snippet, respectively. We did not find significant differences among the three conditions in
fixation density between the two first ranked snippets. Hence, even though the participants in
the reversed condition were actually viewing snippets nine and ten on the first two positions,
these snippets were evaluated with equal attention compared to the first two snippets in the
normal condition.
Next, we compared the three groups regarding the average number of fixations on the ninth
and tenth ranked snippet. There were significant differences among at least two of our three
conditions (F(2, 22) = 6.32, p < 0.01). Post-hoc comparisons indicated that the differences are
located between the groups normal and reversed (p < 0.05).
Thirdly, we compared the three groups again on the average number of fixations on the
snippet ranked first by Google. This snippet corresponds to result number one in the normal,
result number two in the swapped and result number ten in the reversed condition. We did
not find significant differences in this case.
We can fully confirm our second hypothesis (H2). There are no significant differences among
the three groups regarding the number of fixations on the first two snippets. However, there is
a significant difference when looking at the snippets nine and ten between the normal and

reversed conditions.
We can also confirm our third hypothesis (H3). As can be seen from Figures 3-5, the
participants in the swapped condition clicked the first ranked snippet considerably more often
than the subjects in the normal condition chose the second position, which is the same result.
When comparing the conditions normal and reversed, the Figures also indicate that the
members of the normal group did not choose the last five snippets. In the reversed condition,
the same results were clicked. This suggests that the result's rank (here on positions one to
five) is the crucial factor.

Relevance level analysis
In this part of the analysis, we brought in the relevance assessments of the snippets and
Webpages we gathered. Every single participant made 200 relevance judgements (ten search
tasks, with each ten snippets and ten Websites being rated). At first we compared the
assessments for the snippets with those for their related Websites. A paired t-test indicated
that there are no significant differences. Accordingly, it can be assumed that the ratings for the
snippets largely correspond to the ratings for the associated Websites. Based on these findings,
we incorporated only the relevance assessments for the snippets in the next analysis. Using
two mixed model analyses, we were able to measure the influence of the position compared to
the relevance of a snippet. Besides the position and relevance, we chose the condition as a
factor. In the first mixed model analysis, we set the average number of fixations on snippets
per search task as the dependent variable (Table 2).
Source
Numerator df Denominator df
F
Sig.
Position
9
227
7.526
<0.01**
Condition
2
227
13.559 <0.01**
Relevance Value 10
227
3.576
<0.01**
Note: Dependent variable: average number of fixations on snippets per
search task. ** Significant at 0.05 level
Table 2: Type III Tests of fixed effects on viewing behaviour in the mixed model

The results show that the position and relevance of a snippet and the condition of the search
engine results page are significant determinants of how often a snippet is viewed (p < 0.01).
The F values show the degree of influence on the dependent variable. Thus, the condition
(normal, swapped, or reversed) has the biggest influence on the viewing frequency of the
snippets.
Source
Numerator df Denominator df
F
Sig.
Position
9
227
8.280
<0.01**
Condition
2
227
1.187
.307
Relevance Value 10
227
33.726 <0.01**
Note: Dependent variable: average number of clicks on snippets per
search task. ** Significant at 0.05 level
Table 3: Type III Tests of fixed effects on clicking behaviour in the mixed model

In the second analysis, the dependent variable was the average number of clicks on snippets
per search task (Table 3). Significant determinants of how often a snippet is clicked are
position and relevance (p < 0.01). The relevance of a snippet is by far the biggest influential
factor.
The fourth hypothesis (H4) has to be rejected. Although the viewing behaviour was more
influenced by the position than by the relevance of a snippet, the crucial factor for a result to
be clicked was the relevance and not its position on the search engine results page.

Discussion
We can confirm the results of Pan et al. (2007) concerning viewing behaviour. Participants in
the reversed condition spent the most time and made the most fixations while checking a
search engine results page. This greater scrutiny of search engine results pages in the reversed
condition indicates an uncertainty caused by the manipulated results lists. The findings also
emphasise the importance of a results' position on a results page. Participants in both the
swapped and reversed conditions clicked on the very results that participants in the normal
condition clicked on to a much lesser degree, or not at all. This behaviour can be explained by
the tendency to click on snippets when they are in a high position regardless of their relevance.
Nevertheless, there is one limitation concerning clicking behaviour. A Games-Howell post-hoc
analysis revealed that there are no significant differences between the three conditions
regarding the number of mouse clicks on snippets on the results pages. This could be caused
by a too small number of cases to provide statistically significant results. The key difference
between our findings and the study by Pan et al. (2007) lies in the selection behaviour. The

crucial factor for a result to be chosen was the relevance and not its position. This means that,
despite the fact that students were influenced by the position of a result, they made choices on
the basis of relevance. This behaviour might be explained by characteristics of our sample. Our
participants all were German students of similar age studying mainly library and information
studies-related subjects. Thus, we assume that their curriculum contents (e.g., taking courses
on Web searching) may have had an impact on their selection behaviour. Furthermore, about
ten years lay between both studies, so we see the possibility that today's search engine users
are more capable in Web searching. We also need to emphasise some methodological
differences. The relevance judgements in our study were made by the same participants who
took part in our experiment, while Pan et al. (2007) chose five non-participants as judges. This
is an advantage of our procedure because it enhances the validity of our results.
An issue that should be investigated further is the impact of Google's Universal Search on user
behaviour compared to their behaviour on conventional search engine results pages with ten
organic results. It would be interesting to see how different forms of results presentation affect
users' selection behaviour in different conditions similar to the ones used in our study. For
instance, will Universal Search boxes lead users to click these results, even if other, classic
organic results would be more relevant? Some research at least suggests that Universal Search
results have a huge influence on how users examine the organic results on the same results
page (Liu et al., 2015).

Conclusion
We presented an eye-tracking study investigating the effect of results order on users' viewing
and clicking behaviour. In a between-subjects design, results were presented in one of three
conditions: (1) normal condition, (2) swapped condition (results one and two are swapped),
(3) reversed condition (reverse order of the first ten results). Results confirmed the huge
influence of results ordering on users' fixations and clicking behaviour, as found by Pan et al.
(2007). Our findings, however, differ in one important regard: although the viewing behaviour
was more influenced by the position than by the relevance of a snippet, the crucial factor for a
result to be clicked was the relevance and not its position on the search engine results page.
Our study has some limitations. Firstly, the results are not representative. We exclusively used
German participants of similar age, most of them students of library and information studiesrelated subjects. Furthermore, the number of participants was rather small (n=25). While this
is a general limitation of most experimental research, the behaviour of our participants could
also have been affected by the prescribed queries (i.e., they were not able to formulate their
own queries). Furthermore, an experimenter was present during the procedures in the lab.
Both could have added to the unnatural setting in the lab, and therefore have influenced the
participants (Höchstötter, 2007).
Interesting directions for future research could be investigating the effect of different forms of
results presentation on users' viewing and selection behaviour. For instance, will Universal
Search boxes lead users to click these results, even if other, classic organic results would be
more relevant? An experimental design, as presented in this study, would provide valid results
on these kinds of questions.
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