
Navigating by Index and Guided Tour for Fact Finding 
Tao Yang, Mexhid Ferati, Li He, Davide Bolchini 

Indiana University 
School of Informatics at IUPUI 

535 West Michigan Street 
Indianapolis, Indiana 46202 

{taoyang, mferati, lh6, dbolchin}@iupui.edu 
 

ABSTRACT 

The primary mechanism for navigating a website consists of pages 
with lists of links (or indexes). Such indexes are most effective 
when they convey the necessary hint (or scent) to anticipate the 
content they point to. When indexes fail to do so, users who are 
seeking specific information need to click on a link just to explore 
where it leads to, and then go back to the index to select another 
item. In a study with 150 participants, we explored whether 
guided tour navigation – which enables users to linearly browse 
items without going back to the index – could outperform 
scentless indexes in fact-finding tasks. Our results suggest that 
indexes remain a better solution than guided tours, even when 
lacking information scent. Guided tours, however, improve user’s 
performance when the target content is found in the first half of 
collection with 20 items. Implications for designing effective 
navigation patterns are discussed. 

Categories and Subject Descriptors 
H5.m. Information interfaces and presentation (e.g., HCI): 
Miscellaneous 

Keywords 
Index, list page, information scent, guided tour, fact-finding. 

1. INTRODUCTION 
On Best Buy’s website, a user looks for a laptop with 9-hour 
battery life. On NBA.com, a fan looks for players with a three-
point field goal percentage above 40%. On a university website, a 
student looks for a 1.5 credit class offered in the Summer term. 
These three scenarios illustrate common types of tasks that can be 
characterized as fact-finding [9]: users look for a specific piece of 
information based on a prior knowledge they possess. In the Best 
Buy scenario, users are trying to locate a laptop with a long 
battery life; and in the NBA.com scenario, the basketball fans 
look to find players who can shoot three-pointers well. “Long 
battery life” and “three-point field goal percentage above 40%” 
are the respective cues that users utilize to locate information 
items that match the sought criteria (i.e., the models of the 
qualified laptops or the names of the qualified players). 

To accomplish such fact-finding tasks, users may need to browse 
a large collection of information items (e.g., a group of basketball 
players). To organize collections of website content, “list pages” 
[5][21] are typically used. For example, a list of NBA players 
provides access to detailed profiles of each player (Figure 1). A 
list page, however, is more than a list of access points for each list 
item; it also anticipates several attributes of the content items to 
help users better identify them. In the NBA.com example, not 
only are the names of the players listed, but other additional 
information, including their positions and age, are shown as well. 
Each of these attributes acts as a useful scent that may lead users 
to their food (i.e., the target information), as information foraging 
theory [14][16] suggests: fact-finding can be seen as analogous to 
the behavior of animals going after their prey. 
Lists, however, do not always feature the right “scent” that users 
expect. For example, in the NBA.com scenario, if the “three-point 
field goal percentage” attribute is shown on the list page, users 
can easily locate on the list shooters that match the criteria 
without exploring the player’s detail page. But if this attribute is 
absent (as it is in Figure 1), users will need to access each player’s 
detail page to find if any of the players has achieved that score. In 
other words, a list page that offers the scent matching the cue 
relevant to a particular task enables users to find information 
very quickly. 
On the one hand, from the designer’s standpoint, it is highly 
impractical to include in a list every attribute for each content 
item. In fact, the purpose and the challenge of designing an 
effective index is exactly to anticipate selected relevant 
information to support users in identifying and locating the 
content of interest. On the other hand, from a user’s perspective, 
index navigation (Figure 2A) that fails to provide the sought-
after scent forces users to go back and forth between the list page 
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Figure 1. Conveying the appropriate information scent on list 

pages is critical (http://www.nba.com/hawks/roster/2011). 
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and list item page until the fact is found [5]. This process could be 
cumbersome and time-consuming, especially in large collections. 
One solution to this problem is to use an expandable list, in 
which each list item can be expanded to reveal the complete 
content (Figure 2B). This feature enables users to simply unfold 
and review each item without navigating outside the index, even if 
the original list does not contain a useful scent. Expandable list, 
however, suffers from a scalability problem. For example, a 
product on Best Buy typically contains several screens of detailed 
content, including product description, technical specifications, 
and photo galleries as well as editorial and customer reviews. 
Packing such a large amount of content for all products into a list 
page will cause two issues to arise. First, the layout design for 
such a rich, expandable list becomes extremely challenging; 
second, the loading time of the list page may increase significantly 
and may negatively impact users’ experience. 
Another solution to facilitate navigation when an index has poor 
scent is to adopt an all-to-all pattern (Figure 2C). This strategy 
embeds a list in each item page so that users can access any 
content item from any other item without navigating back to the 
index. Like the expandable list, this solution may not be scalable. 
As the number of items in the collection grows to hundreds, 
designing and maintaining such lists becomes impractical.  
We could argue that, instead of browsing, having an advanced 
search could be a practical solution. Users can input the keywords 
along with specific search conditions based on their fact-finding 
cue. This, however, would require building an expensive and 

highly accurate and precise site search engine. Additionally, 
users’ fact-finding cues can be vaguely articulated, which can 
cause search results to be inaccurate. In any case, even with the 
best search, users will still need to review a list of items as search 
results, thus bringing us back to the problem of index navigation. 
Another common design strategy to support “search by 
navigation” is faceted browsing [6]. This technique enables users 
to select an attribute of interest first (e.g., the “score” of the 
player) and then browse a collection “filtered” by that attribute, or 
facet. This solution is promising to accelerate fact finding, but still 
poses to the problem of sorting through a list of items, which can 
also be long and poorly designed even when filtered by “facets”. 
A radically different, yet common, navigation pattern is the 
guided tour [5]. This pattern sequentially links the items of a 
collection to support linear navigation (Figure 2D), and it is 
extensively used for purely browsing purposes, i.e., when users 
are not looking for any specific information. For example, Google 
recently featured a guided tour navigation for search results to 
browse the thumbnails of the target websites (Figure 3). As a 
more traditional example, browsing photo albums on Flickr relies 
on a guided tour pattern (the photo slideshow). Similarly, as 
Adobe launches a new animation product, a guided tour of the 
five most important features might be used to educate users on the 
key enhancements of the new tool. In the guided tour pattern, 
there is no index, but only linear navigation (back and forth) 
through the content items of the collection. Therefore, the guided 
tour allows users to move through a collection of list items 
without going back to a list page. This pattern also seems to 
provide a scalable solution (it might work for several items), and 
it is much cheaper to implement than an accurate, state-of-the-art 
search engine. 
Intrigued by the characteristics of the guided tour, we wondered 
whether it could also benefit fact-finding scenarios, specifically in 
those situations in which the index lacks the appropriate scent. 
We then set out to explore the following research question: Can 
guided tour navigation improve the efficiency and user experience 
when an index does not provide the scent that matches users’ 
fact-finding cue?  
Addressing this question can shed new light on novel designs for 
existing web applications, and introduce low-cost solutions that 
may substantially improve user experience. 

2. RELATED WORK 
In web and hypermedia design, using guided tours is a common 
navigation strategy that is adopted in a variety of design contexts 
and domains. We could argue that even Bush [2] with his Memex 

 
Figure 2. Four commonly-used web navigation patterns [5]. 

 

Figure 3. Guided tour navigation on Google mobile to 
preview search results (2012). 
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envisioned trails of linked documents that subverted the 
traditional navigation by index with a more linear, on-the-fly 
organization. Trigg [18] further explored this idea with Web 
documents. Functioning as an idea management system, a 
collection of cards called tabletops were interconnected as a way 
of communicating the organization of NoteCards. The tabletops 
were connected using path mechanisms called guided tours.  
Similarly, Furuta [4] designed a system called Walden’s Paths to 
be used in education. Using this system, teachers could generate 
sequential trails that guide students in their learning process. 
Ariadne [8] is another guided tour interface, which provides a way 
to browse and edit guided tours through learning material. 
The guided tour is also used as a technique to order independently 
linked documents, such as chapters of an online book [1]. The 
goal is to provide a clear start and an end to a chain of documents 
through an interface. Such interfaces also enabled the 
combination of individual guided tours into one, more complex, 
guided tour which also featured a clear start and an end point. 
According to Zellweger [22] predefined paths or links in a 
hypertext help orientation. When users follow a predefined path 
they are less likely to feel lost compared to when browsing freely. 
The guided tour path is typically pre-defined by the designer, and 
curated from an initially unordered set of items. Zellweger [22] 
describes two ways that users could experience the guided tour: 
single-stepping and automatic. The single-stepping method allows 
users to progress through the tour by engaging a “next” command 
throughout the entire path. The automatic method enables a fully 
pre-programmed experience, in which the system moves through 
the items by following a predefined timing. 
Xu et al. [19] present an implementation of trails to enable 
students to learn a course. Students initially choose their goals, 
and then the system creates a trail that guides students’ learning 
processes with the least amount of time and effort. The students 
are also given the option of specifying trail units to suit their 
needs. The benefit of guided tour interfaces in the process of 
education is also pointed by Steinacker et al [17]. In order to 
evaluate the learning outcomes, the system provides a structure 
that will guide students through all required units to cover all the 
needed information. Thus, the system needs to provide guidance 
to users, to prevent them from being confused and lost. Kreutz et 
al. [11] describe a tool that defines a trail of documents in the 
form of a guided tour. The tool enables the users to choose among 
several guided tours. Upon choosing a tour, an introduction about 
the tour is provided. If users select the tour, they can then navigate 
through it by engaging the next and previous buttons to move 

forward or backward, respectively. Users have the ability to 
abandon the tour and browse elsewhere, though the system 
enables users to return to the last visited tour and resume it with a 
click of a button. Garzotto et al. [5] discuss the guided tour 
navigation as a design pattern for the Web. According to this 
study, guided tour provides easy-to-use access to a small group of 
objects, assuming that the user has no particular reason or criteria 
to choose one of them. The guided tour navigation identifies an 
order among a collection of items and creates sequential links 
among them. Links could be only forward (e.g., next) or forward 
and backward (e.g., next and previous). 
This rich body of knowledge on guided tour navigation shows the 
proven potential of this strategy to support browsing scenarios. 
The navigational properties of the guided tour, however, have 
never been explored to benefit the more pervasive and critical 
needs of fact-finding tasks. 

3. MODELING THE PROBLEM SPACE 
To operationalize and empirically investigate our research 
question, we introduce here key concepts to characterize the 
factors involved in index and guided tour for fact-finding tasks. 
We model a fact-finding task into three components: task domain, 
aim, and cue. These terms are defined as follows. 

• Task domain: a curated collection of information items 
relevant to a user’s fact finding need. A task domain X is 
characterized by collection size N. 

• Aim: the target information item that users want to find. 
• Cue: an attribute of the aim which is known by the user. 

For example, for the task “find the NBA players who have a three-
point field goal percentage of over 40%,” the task domain is the 
set of basketball players in the National Basketball Association; 
the aim is the name(s) of the player(s) who meet(s) the cue: “a 
three-point field goal percentage of over 40%.” 
We model as follows the key components of an index navigation 
strategy. 

• Content page refers to each individual web page that 
contains the overall content of an information item of the 
website, e.g., the profile page of an NBA player. 

• List page refers to actual index that lists the links to the 
information items of the task domain, e.g., a list page of all 
the best shooters in the NBA. Note that a list page is an 
essential component of index navigation strategy, but it is not 
offered in guided tour navigation. 

 
Figure 4. Modeling the key task and design factors for index and guided tour in fact-finding scenarios. 
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• Scent refers to the selected attributes on a list page that 
describe the characteristics of the list items. For example, on 
the list page of NBA players, the scents are the players’ 
names, birth dates, and positions. Scents may make it easier 
for information-seekers to locate the information they need 
from the list page. 

With these simple modeling elements, we are able to characterize 
three types of fact-finding scenarios that (Figure 4) can support a 
user who approaches task domain X with an aim and a cue in 
mind. 
(a) When scent matches the cue. In the first situation, the cue is 

shown on the list page as a scent that helps users to sense the 
aim. Therefore, the users can simply follow this scent and 
find the aim in merely two steps. This process, however, is 
usually too ideal. Many times, list pages are not so effective. 

(b) When scent does not match the cure. When the cue is not 
shown on the list page, users cannot get any hint about where 
to go. Hence, they may need to check the content pages one 
by one to find the cue and the aim. If the aim is on the Nth 
content page, it may take the user up to 2N steps to 
accomplish the task. 

Taking a closer look at the second situation, we may find that the 
list page can only complicate the browsing activities because it 
requires users to go back to it each time they navigate to an 
undesired content page. At this point, we propose that guided tour 
navigation can be a more convenient strategy because it allows the 
user to move through all the content pages without going back to 
the list. In terms of navigation mechanics, the guided tour would 
require N steps at the most to accomplish the same task, which 
would save about 50% of the navigation steps. 

4. Hypotheses 
Based on the modeling of the research problem, we propose the 
following hypotheses: 
H1: In a fact-finding task, when the scents on a list page match 
the task cue: 

• H1.1. index yields higher success rate than guided tour 
navigation 

• H1.2. index is more efficient than guided tour navigation 

• H1.3. index yields better navigation experience and lower 
cognitive effort than guided tour navigation. 

Our rationale is that if a list page happens to contain the fact-
finding task cue, users are less likely to give up on their task and 
may spend much less time to find the aim using index than guided 
tour navigation. In this situation, index navigation provides users 
a better navigation experience and reduces their cognitive effort. 
H2: In a fact-finding task, when the scents on a list page do not 
match the task cue,  

• H2.1. guided tour yields higher success rate than index 
navigation 

• H2.2. guided tour is more efficient than index navigation 
• H2.3. guided tour yields better navigation experience and lower 

cognitive effort than index navigation. 

Our rationale is that if a list page does not contain the fact-finding 
task cue, users are more likely to give up and may spend much 
more time to find the aim using index than guided tour navigation. 
In this situation, guided tour provides users a better navigation 
experience and reduces their cognitive effort. 

5. Study Design 
“Even when we have correct premises, it might be very difficult to 
discover what they may imply” – Herbert A. Simon [15] 
We could well stop our investigation to the detailed modeling of 
the various navigation solutions. This would clearly identify 
“guided tour” as a superior solution than “index without useful 
information scent” during fact finding tasks. However, we are 
aware of the limitation of our modeling, which considers mainly 
the mechanics of the design features and is not able to anticipate 
all the behavioral factors in place in complex human-computer 
interaction. For this reason, we set out to empirically verify our 
hypotheses by planning and conducting a large-scale, online 
experiment, which is described in the following sections. 

5.1.1 Experiment Stimuli 
According to the research hypotheses, we needed three versions of 
the same website (example shown in Figure 5). Both of the first 
two versions adopted an index navigation strategy. The difference 
was that the list pages in the first version contained the scent 
matching the task cues of the experimental tasks (see Appendix). 
In contrast, the list pages in the second version did not convey 

   
Figure 5. Online Field Testing Environment (OFTEN) used in the study and linked from the crowdsourcing platform [20]. 

Webtime with Index condition (left) and Webtime with Guided Tour condition (right) embedded in OFTEN. 
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those cues. Accordingly, the first version was named as Index-
with-useful-Scent version (IS). The second was named as Index-
without-useful-scent version (I). The third version used guided 
tour navigation (G). Therefore, hypothesis 1 (H1) was tested by 
comparing version IS and G, while hypothesis 2 (H2) was tested 
by comparing version I and G. 1 
The sample website we created is called Webtime. The aim of this 
website was to serve as an experimental test bed for several 
navigation strategies developed in a current NSF-funded project. 
In terms of sample content, Webtime contained five categories of 
content pages: people, places, technologies, ideas, and news 
stories. The content pages under each category were accessed 
through various list pages. For example, there were four list pages 
in the “people” category: most influential people, visionaries, 
followers, and all people. We also determined the attributes which 
were shown on the list pages as scents (see Table 1). For example, 
on the IS version of Webtime, the list pages in the “people” 
category presented people’s name, birth date, and the institution 
where s/he worked as scents. 

                                                                 
1 Examples of the experimental stimuli can be accessed at: 
Index-with-useful-Scent: 
http://discern.uits.iu.edu:8670/NSF_WEB_FastBrowsing-with-
scent/-small-collection-1-influential-people-with-scent.html  
Index-without-useful-scent: 
http://discern.uits.iu.edu:8670/NSF_WEB_FastBrowsing-no-
scent/-small-collection-1-influential-people-no-scent.html  
Guided tour: 
http://discern.uits.iu.edu:8670/NSF_WEB_FastBrowsing-guided-
tour/4-inf-people-1.html  

The I version of Webtime was created by removing from the list 
pages the scents which corresponded to the cues of the 
experimental tasks (see Appendix). 
All list pages were removed from the G version but the collections 
were kept; for instance, a collection of the most influential people 
or a collection of visionaries. Users could access the content pages 
in each collection by moving from the first to the last item. 

5.1.2 Collection Size, Tasks, and Aim Positioning 
By analyzing the research problem, we also found that the sizes of 
the content page collections can have an influence on how much 
guided tour navigation can save an ineffective list page (Index-
without-useful-scent). For example, if there are only five content 
pages in a collection, even if the list page is ineffective, users may 
still be able to find the aim in a very short time because there are 
not many things to browse. However, if the collection contains 20 
items, the users may spend a longer time to find the aim or they 
may even give up due to the inconvenience of going back and 
forth for several times during a task. In this situation, guided tour 
may substantially reduce users’ frustration and the amount of time 
they spend. Based on this assumption, we created experimental 
tasks for various collection sizes. The small collection consisted 
of five items, the medium collection 10 items, and the large 
collection 20 items. Although a real-world large collection may 
contain hundreds of items (e.g., an ecommerce catalogue), we set 
the maximum size to 20 for two reasons. First, our collection size 
was limited by the practical availability of content for the 
experimental prototype; second, we did not want to disrupt the 
user experience during the experiment by assigning to online 
users (not as fully controlled as in a lab environment) too long or 
too frustrating tasks. 
The tasks were created based on the three components of typical 
fact-finding tasks: task domain, aim, and cue. The task domains 
corresponded to the content page categories: people, places, 
technologies, ideas, and news stories. The aims of the tasks were 
located only in the content pages, and were not disclosed in the 
list pages. So, users must access the content pages to find their 
aims, which guarantees that users will navigate into the website. 
The task cues were selected from the attributes listed in Table 1. 

 
Figure 6. Study variables and experiment procedure. 

Table 1. Attributes shown on the list pages (IS version). 

Category Scents on List Pages 
People Name; Birth date; Institution 
Place Name; Location 
Technology Name; Year of Invention; Inventor 
Idea Name; Year of Invention; Inventor 
News Title; Date of Publication; Publication Outlet 
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This makes sure that users can always find the task cues on the list 
pages in the IS version. But, whenever an attribute is used as a 
task cue, it is removed from the corresponding list pages in the I 
version. Therefore, users who use the I version are not able to 
match the cues to the scents on the list pages. The full list of all 
tasks can be found in the appendix. 
While creating the tasks, we found that the locations of the task 
aims may also greatly affect performances. For example, if the aim 
is located in the first item of a collection, even if the list page is 
ineffective and the collection is large, users can still find it easily. 
In contrast, even in a small collection, if the aim is in the last item, 
it might still take users a longer time to find. To investigate the 
effect of this variable, for each collection size, we put the task 
aims in two typical locations: middle of the first half and middle 
of the second half of a collection. For example, for the two small 
collection tasks (5 items), one of them had its aim in the 2nd item 
of the collection (middle of the first half), while the other had its 
aim in the 4th item of the collection (middle of the second half). 
The detailed arrangements can be found in the appendix. These 
arrangements allowed us to compare how effectively the guided 
tour can save an ineffective list page when the aim is located 
either at the front or the end of a collection. 

5.1.3 Study Variables and Experiment Procedure 
A 3 × 3 × 2 mixed-modality experiment was conducted (Figure 6). 
The between-subject independent variable was website version, 
which had three levels: IS, I, and G. The within-subject 
independent variables were: collection size (small, medium, and 
large) and location of task aim (first half or second half of a 
collection). The dependent variables were: task success rate, time-
on-task, and self-reported navigation experience and cognitive 
effort. The self-reported navigation experience and cognitive 
effort were captured using the navigation experience and 
cognitive effort modules of the DEEP usability questionnaire 
[20]. 
The experiment was conducted using crowdsourcing, which refers 
to solving problems or gathering ideas by assigning tasks to 
people around the globe [3][12]. We used a popular online 
platform for crowdsourcing called Amazon Mechanical Turk 
[7][10][12][13]. Amazon Mechanical Turk supports two roles: 
requesters and workers. The requesters can post task assignments 
online, which are called HITs, and promise a certain amount of 
payment to each worker. The requesters also have the right to 
reject paying a worker if s/he does not provide valid responses. 
On the workers’ end, they can access the HITs, perform the tasks, 
and receive the payment.  
There have been many discussions concerning the advantages and 
disadvantages of using online crowdsourcing and Amazon 
Mechanical Turk [7][13]. The main advantage is the convenience 
in recruiting a large sample of participants with broad 
demographic backgrounds. In particular, university researchers no 
longer need to only rely on student participants [7]. The main 
disadvantage, however, is the bias caused by the workers’ 
intentions in accomplishing the tasks quickly [13]. For example, a 
worker may start performing tasks without reading instructions. 
Therefore, researchers need to find effective ways to identify the 
invalid responses. In this study, we detected invalid responses by 
applying three criteria: (1) a worker finished all tasks in an 
extremely short amount of time (through statistical distribution) 
relative to the average; (2) a worker gave up or failed significantly 
more tasks than most of the other workers (i.e., a sign of trying to 
game the system); (3) a worker selected the same answer to all the 

Likert scale questions (i.e., a sign of not reading the tasks and 
question and answer randomly). 
Since web browsing is a common activity for all Internet users, 
the crowdsourcing technique can help us access a broader user 
profile and elicit more generalizable trends. We opened one HIT 
on Amazon Mechanical Turk, which was accessed by 150 
participants. Participants who provided valid responses were 
rewarded $2. Inside the HIT, there were some brief instructions, a 
link, and a textbox (to submit a reward code). Based on the pre-
test, the entire test could be finished in around 10 to 15 minutes. 
Therefore, we warned the users that if they finished everything in 
a very short time (e.g., less than 5 minutes), they would not be 
paid. The provided link led participants to an online field testing 
environment (introduced below). Upon finishing the test, the 
environment automatically generated a reward code. The 
participants were instructed to submit the reward code in the 
textbox to receive the reward. 
To flexibly deploy and control the WebTime study prototypes on 
the crowdsourcing platform, we linked a HIT from Amazon 
Mechanical Turk to a custom Online Field Testing Environment 
(OFTEN), which we developed in previous work [20] 2 . With 
OFTEN, researchers can easily control, compose and publish 
online a task-based, website-related experiment. As shown in 
Figure 5, the OFTEN interface used in our study consists of two 
parts: the upper part embeds one of the three website versions of 
WebTime, while the eight fact-finding tasks were shown one after 
another in the lower part. The tasks were all multiple choice 
questions. For each question, there were one correct answer, two 
interference answers, and the option to give up. 
To systematically expose users to the designed experimental 
conditions, OFTEN used a simple a PHP program to show the 
three website versions alternatively to the crowdsourcing 
participants. For example, if the first participant was shown the IS 
version, the second was shown the I version, and the third the G 
version. This guaranteed that the three versions were tested by 
different participants (a between-subject design). The experiment 
procedure is illustrated in Figure 6. First, the participants 
performed eight tasks using one of the website versions assigned 
by the OFTEN engine. The first two tasks were considered 
training tasks for users to get familiar with the corresponding 
navigation strategy. The other six were formal tasks. The small 
collection tasks were always presented at the beginning, while the 
large collection tasks were always presented in the end. This 
allowed users to gradually get adjusted to performing tasks on 
larger collections. Second, the participants filled out a 
questionnaire regarding their navigation experience and cognitive 
effort in performing the tasks. Last, we gathered the participants’ 
demographics including sex, age, and Internet usage. 

6. RESULTS 
We pruned the collected data (150 responses) by removing 15 
incomplete responses or outliers. Among the 135 valid responses, 
45 belonged to the IS (Index-with-useful-Scent) group, 46 to the I 
(Index-without-useful-scent) group, and 44 to the G (Guided tour) 
group. Overall, 76 of our participants were male and 59 female. 
All participants were at least 18 years old: 6 were 18-20, 72 were 
21-30, 26 were 31-40, and 31 were over 41 years old. Most of the 

                                                                 
2 The OFTEN environment and the experiment can be accessed 

through: http://discern.uits.iu.edu:8670/FB_IS/Consent.php  
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participants (N=129) used the Internet “several time a day” and 
the rest (N=6) used it at least 1-2 times a week. This ensured that 
participants were familiar with regular web browsing. We also 
checked the main effects and interactions of the participants’ 
demographics on the outcome measures (e.g., time-on-task). No 
significance was found. 
Overall, the experimental results surprised us because they show 
that guided tour, by removing the need of using the index, did not 
outperform ineffective indexes (Index-without-useful-scent). In 
the following sections we will illustrate the results in detail and 
discuss possible explanations of this interesting phenomenon. 

6.1 Overall Performances 
6.1.1 Lowest Success Rate Yielded by Guided Tour 
One-way between-subject ANOVA was conducted to compare the 
average success rates of group IS, I, and G. The average success 
rates were calculated by averaging the binary success scores (0 = 
fail; 1 = success) across six tasks. Levene test for homogeneity of 
variance was significant (p < .01), which indicated that the 
variances across the three groups were not equal. Therefore, 
Welch’s adjusted F value was used to test for significant effects of 
the three website versions. 
The overall ANOVA showed that there were significant 
differences among the three groups: Welch’s F(2, 79.22) = 4.64, p 
< .05, ω2 = .05. Tukey HSD tests revealed that guided tour yielded 
significantly lower success rate (M = .85, SE = .04) than both IS 
(M = .96, SE = .01, p < .01) and I (M = .97, SE = .01, p < .01). IS 
and I had no significant difference in regard to success rate (p = 
.99), indicating that removing useful scents did not prevent users 
from finding the aim. 
Task success rates were compared within each collection size. 
Since each collection size included two tasks, we defined success 
rate in three levels: fail (failed in both tasks), partial success 
(succeeded in only one of the two tasks), and success (succeeded 
in both tasks). Chi-Square independence test was conducted to 
make the comparisons. The Chi-Square test was significant in the 
small collection condition (χ2

(4, N = 135) = 20.46, p < .01, Cramer’s 
V = .28), indicating that task success rate significantly correlated 
with website version. In particular, the G group yielded many 
more failures (failure rate = 9.09%) and partial success (partial 
success rate = 22.73%) than the IS group (failure rate = 0%; 
partial success rate = 4.44%) and the I group (failure rate = 0%; 
partial success rate = 4.35%). 
In medium and large collection conditions, task success rate did 
not significantly correlate with website version. However, as 

illustrated in Figure 7, guided tour still yielded the lowest success 
rates in these two conditions compared to IS and I. 

6.1.2 No Significant Reduction on Time-on-Task 
The average time-on-tasks of groups IS, I, and G were compared 
using one way ANOVA. The three groups were not homogeneous 
according to the significant Levene test for homogeneity of 
variance (p < .01). 
Overall, there were significant differences among the three 
groups: Welch’s F(2, 80.85) = 17.18, p < .01, ω2 = .19. Tukey 
HSD tests indicated that the IS group spent significantly less time 
(M = 61.69 sec., SE = 2.83) than group I (M = 86.77 sec., SE = 
3.75, p < .01) and G (M = 88.27 sec., SE = 6.66, p < .01). This 
confirmed that index navigation was more efficient than guided 
tour when scent matched cue, as hypothesized. No significant 
difference, however, was found between groups I and G (p = .97) 
and the average time-on-task for group G was even higher. 
A two-factor mixed-model ANOVA was conducted with website 
version as the between-subject factor and collection size as 
within-subject factor. The main effect for collection size was 
significant (F(2, 131) = 28.56, p < .01, ηp

2 = .30). The larger the 
collection, the more time was needed to complete the tasks. When 
the assumption of homogeneous covariance (Sphericity) was not 
considered, the multivariate statistic suggested that there was a 
significant interaction effect caused by collection size and website 
version (F(4, 262) = 2.77, p < .05, ηp

2 = .04). As shown in Figure 
8, the possible interaction was found from the intersection of I and 
G. In the small collection condition, G (M = 72.61 sec., SE = 
7.53) was more time-consuming than I (M = 65.35 sec., SE = 
4.97), but in the medium collection condition, G (M = 90.77 sec., 
SE = 8.15) became less time-consuming than I (M = 92.42 sec., 
SE = 6.50). This interaction effect, however, became insignificant 
when the assumption of Sphericity was considered: F(3.77, 
248.51) = 2.15, p = .08, ηp

2 = .03. Also, one-way ANOVAs 
showed that, in each of the three collection size conditions, I and 
G had no significant difference in terms of time-on-task.  

6.2 Overall Perceptions 
6.2.1 Slight Improvement on Navigation Experience 
The navigation experience questionnaire we used [20] was 
reliable in all experimental conditions (Cronbach’s Alpha > .731), 
indicating that all its items were measuring the desired concepts. 
One-way ANOVA showed that there was no significant difference 
among groups IS, I, and G in terms of navigation experience (F(2, 
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Figure 7. Guided tour decreases success rate in all conditions. 
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Figure 8. No significant difference between guided tour (G) 

and a scentless index (I) on time-on-task. 
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132) = 2.74, p = .07, η2 = .04) (Figure 9). Nevertheless, Group G 
had slightly better navigation experience (M = 5.50, SE = .19) 
than group I (M = 5.39, SE = .18), as hypothesized. Group IS had 
the best navigation experience (M = 5.94, SE = .16) among the 
three groups. 

6.2.2 Slight Improvement on Cognitive Effort 
The cognitive effort questionnaire was also reliable in all 
experimental conditions based on Cronbach’s Alpha (> .721). 
One-way ANOVA showed that there were significant differences 
among groups IS, I, and G (Welch’s F(2, 86.08) = 5.52, p < .01, 
ω2 = .06) (Figure 9). Tukey HSD tests suggested that group IS 
needed least cognitive effort (M = 1.97, SE = .16) compared to 
group I (M = 2.75, SE = .18, p < .05) and G (M = 2.53, SE = .23, 
p = .10). Guided tour reduced users’ cognitive effort only slightly 
compared to index-without-useful-scent, and this difference was 
not significant (p = .71). 
Besides the overall performances and perceptions, we also 
examined how user performance was influenced by the locations 
of the task aims. Several interesting patterns were found. 

6.3 Aim Location: First Half of the Collection 
This section reports the analysis of user performance in the 
situation when the task aims were located in the first half of the 
collections. For small collections, group G had significantly more 

failures (failure rate = 18.18%) than group IS (failure rate = 
2.22%) and I (failure rate = 0%) (χ2

(2, N = 135) = 14.09, p < .01, 
Cramer’s V = .32). No significant difference was found in the 
medium and large collection conditions.  
The trend of time-on-task across collection conditions was 
somewhat contradictory with the overall time-on-task. As shown 
in Figure 10, the time spent decreased in the large collection 
condition (the decrement was statistically significant in group G) 
compared to the medium collection condition. 
Similar to the overall time-on-task, there was no significant 
interaction between collection size and website version (F(4, 264) 
= 1.93, p = .11, ηp

2 = .03), although there was an intersection 
between I and G in Figure 10. The pattern in the medium and 
large collections is consistent with our hypotheses: guided tour 
requires less time than an ineffective list. 

6.4 Aim Location: Second Half of a Collection 
When task aims were positioned in the second half of the 
collections, group G yielded significantly more failures than 
group IS and I in both small (failure rate of group G = 22.73%; IS 
= 2.22%; I = 4.35%; χ2

(2, N = 135) = 12.99, p < .01, Cramer’s V = 
.31) and medium collection conditions (G = 20.45%; IS = 4.44%; 
I = 0%; χ2

(2, N = 135) = 13.81, p < .01, Cramer’s V = .32). 
Although not statistically significant, the pattern of time-on-task 
contradicts our hypothesis. As shown in Figure 11, users spent 
more time using guided tour in the medium and large collection 
conditions than using an index without useful scent. 
To sum up the findings, guided tour did not prove to be a good 
alternative to scentless indexes in terms of navigation efficiency 
and effectiveness. Guided tour only slightly reduced the time-on-
task of an ineffective list when the collection size was relatively 
large and the task aim was in the first half of the collection. When 
the task aim was located in the second half of the collection, 
however, it increased the time spent on a task. 

7. DISCUSSION 
7.1 Guided Tour ideal for browsing, but not 
for fact finding 
By solely relying on the analytical modeling of the navigation 
mechanics (Section 3) we had clearly anticipated that Guided 
Tour navigation would be significantly more efficient than 
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Figure 9. Guided tour (G) improves but does not significantly 
outperform a scentless index (I) on navigation experience and 

cognitive effort. 
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Figure 11. When the aim is in the second half of a collection, 
guided tour requires more time than an ineffective list in the 

medium and large collection conditions. 
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indexes without cues during fact-finding. However, given the 
complexity of the factors involved in real life scenarios, we 
decided to run a controlled experiment to put to test our reasoning 
and verify the anticipated outcome (hypotheses) in a large-scale, 
“live” situation. 
Interestingly, and contrary to our expectations (Hypothesis H2), 
our experimental findings reveal that guided tour does not support 
effective and efficient navigation for fact-finding tasks. On the 
one hand, index navigation still performs better than guided tour 
when users are seeking specific information from a collection, and 
even when indexes lack the cue that would facilitate the 
identification of content. This indicates that the mechanism of the 
index, even when poorly designed, is still better than not having 
an index to support retrieval. On the other hand, guided tours 
seem ideal for browsing tasks, i.e., when users are not seeking for 
specific information, and have no reason or will to pick a specific 
item out of a collection [5]. 
Specifically, our study confirms hypotheses H1.1, H1.2 and H1.3, 
as it shows that index navigation is more efficient and it yields 
higher success rate than guided tour when the scents on a list page 
match the task cue. Additionally, index yields better navigation 
experience and cognitive effort than guided tour. Our study does 
not confirm hypotheses H2.1, H2.2 and H2.3, as it shows that 
index navigation is more efficient and it yields higher success 
rates than guided tour even when the scents on a list page do not 
match the task cue. Moreover, even when the information scent is 
missing, index yields similar navigation experience and cognitive 
effort with guided tour. This shows that our analytical modeling 
(Section 3) was not able to anticipate important factors that in fact 
emerged during the online experiment. These factors, discussed in 
the next sections, include control, direct navigation and 
familiarity with the index navigation pattern. 

7.2 Indexes and the Sense of Control 
A possible explanation for the success of index navigation 
(regardless of the scent) is that the index structure per se provides 
to the user a sense of control over the collection. In fact, index 
navigation provides an important communicative function by 
helping users get an overview of the content collection. This helps 
users keep a sense of the whole to be controlled during 
navigation, and this helps anticipate their actions and plan 
resources for the information quest. In contrast, by using a guided 
tour, users lack to form an at-a-glance awareness of the collection 
and must blindly follow the items one by one in the sequence that 
designers have decided and users cannot control or anticipate. 
This may be ideal for browsing but is inefficient for fact-finding 
tasks, due to information retrieval pressure. 

7.3 Indexes Enable Direct Navigation 
Indexes provide also a critical navigation function. By enabling 
users to directly select and access the details of any item of a 
collection at any time, index is a highly flexible structure that 
supports multiple retrieval strategies. With an index, users can 
navigate directly to a list item they desire based on a scent 
information, intuition or best guess (when a scent is not 
provided). This factor can explain the superiority of scentless 
indexes, which enabled users to adopt a trial and error strategy to 
complete the tasks.  Thus, even if it takes several trials (depending 
on the availability of the scent) to find the desired fact, generally 
index is still faster than guided tour. 
From this perspective, guided tour proves to be a very rigid 
structure, because the collection has to be browsed linearly, by 

following a pre-defined sequence that cannot be changed by the 
user. Interestingly, the exception to this is when users are 
browsing a large collection of items collection and the aim is 
located in the first half of the set. In this condition, our findings 
suggest that guided tours can be more efficient and yield better 
navigation experience than indexes. Such a trend is particularly 
evident for medium and large collections. This finding also 
indicates that when designing a guided tour, the order of the items 
in the collection is critical: as intuition would suggest, the items 
placed early on in the sequence are found much more quickly than 
others. 

7.4 Familiarity with Index Navigation 
With respect to users’ expectations, the guided tour might be a 
non-familiar (unexpected) modality to retrieve information from a 
collection. On the one hand, guided tour is commonly associated 
with browsing, when users can sit back, relax and enjoy the 
content (e.g., a photo album), rather than hunting for critical 
information. On the other hand, web users are so used to navigate 
to content by index (even when are poorly designed) that facing a 
guided tour for these tasks may seem awkward, and would require 
more time to adjust to it. Therefore, the familiarity of web users 
with indexes is a powerful motivator for quickly becoming 
efficient with this pattern. Being used to navigate back and forth 
from an index makes users overcome the difficulties posed by the 
lack of scent. 

8. CONCLUSIONS 
This paper makes three contributions to the design of interactive 
communication: 
(1) Models the key task and design factors that structure fact-

finding with index and guided tour navigation, and provides 
the conceptual framework to empirically examine their 
dynamics; 

(2) Investigates the novel hypothesis that guided tour, 
traditionally and extensively used to support browsing-
oriented navigation, can benefit indexes lacking information 
scent during fact-finding. 

(3) Presents a crowdsourced, large-scale empirical study that 
furthers our understanding of the navigation effectiveness, 
efficiency, and user experience of indexes and guided tours 
for fact-finding scenarios. By contradicting our initial 
hypothesis, our results suggest that even scentless indexes 
still possess communicative and navigational functions that 
make them generally better candidates than guided tours to 
support fact finding by navigation.  

Based on the results of this study, we are advancing this line of 
work in two directions. First, we aim at understanding the benefits 
and limitations of mixed navigation pattern (index and guided 
tour together) [5], to support fact-finding tasks. This combination 
will hopefully leverage the benefits of both navigation patterns, 
index and guided tour. Essentially, the navigation pattern will 
provide users with an overview of the collection and direct 
navigation to any of the list items. From that point, users can go 
directly to any of the list items and then continue browsing the 
content linearly without being forced to go back to the list page. 
Second, we are demonstrating and testing a variety of navigation 
patterns to improve the user experience of screen reader users, 
who are able to listen to content and navigation prompts, but 
cannot rely on the visual channel to navigate large collections of 
items. This aural navigation research is conducted in collaboration 
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with the Indiana School for the Blind and Visually Impaired in 
Indianapolis. Our rationale for this work is that index navigation 
can cause a detrimental waste of mechanical and cognitive effort 
for screen reader users. In fact, blind users are not able to get an 
at-a-glance overview of the list because index items are read aloud 
in strictly linear sequence. A guided tour pattern could thus 
provide a faster and more natural browsing alternative in aural 
scenarios. 
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10. APPENDIX: Experimental Tasks 
Tasks for Small Collections (5 items) Aim Location 

Task #3*: An important person (Domain) in the history 
of the web was born on March 11, 1890 (Cue). Please, 
find out the number of scientists (Aim) he or she used to 
coordinate. 

2nd out of 5 
(middle of 1st 
half) 

Task #4: An important technology (Domain) was 
invented by SoftQuad Software (Cue). Please, find the 
year (Aim) in which this technology was released.  

4th  out of 
5(middle of 
2nd half) 

Tasks for Medium Collections (10 items)  
Task #5: An important news story (Domain) was 
published by Atlantic Monthly (Cue). Please find out 
which concept (Aim) was mentioned in the story. 

7th out of 10 
(middle of 2nd 
half) 

Task #6: A company plans to create a new headquarters 
campus in the Silicon Valley (Domain). Please find the 
name of the company (Cue).  

3rd out of 10 
(middle of 1st 
half) 

Tasks for Large Collections (20 items)  
Task #7: An important person (Domain) in the history of 
the web was born on January 30, 1925 (Cue). Please, 
find out what organizing principle (Aim) he or she has 
implemented in his or her lab.  

5th out of 20 
(middle of 1st 
half) 

Task #8: An important technology (Domain) was 
invented by Ray Tomlinson (Cue). Please, find the 
model (Aim) this technology is based on today. 

15th out of 20 
(middle of 2nd 
half) 

*Additional training tasks (T1 and T2) of similar structure were 
provided before the tasks. 
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