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ABSTRACT 
 
 
  

VIDLOG: UNDERSTANDING WEBSITE USABILITY 
THROUGH LOG FILE REANIMATION 

 
 
  
Christopher Menezes       Advisor: 
University of Guelph, 2012      Dr. Blair Nonnecke 
 
 
  
 Webserver logfiles are an inexpensive, automatically captured text-based recording of user 

interactions with a website. In this thesis, a tool, ViDLog, was created to take logfiles and reanimate a 

user session with the purpose of gaining usability insights.  

To evaluate the effectiveness and value of reanimating user sessions, 10 usability professionals 

viewed logfile-recorded website usage using ViDLog and were then asked to infer users’ goals, strategies, 

successes or failures, and proficiencies; and afterwards, rate, ViDLog across multiple dimensions. 

ViDLog’s logfile reanimation proved successful for gaining usability insights; usability 

professionals were able to infer users’ goals, strategies, successes or failures, and proficiencies. 

Participants were able to do this without ViDLog training, without familiarity of the website being 

evaluated (Orlando), and without domain knowledge of the subject depicted in the user sessions 

(women’s literature). However, they were only able to infer users’ overarching goal, not specific goal 

criteria; and were only able to determine relative proficiencies after viewing both user sessions. They also 

expended a good deal of mental effort when comprehending ambiguous user sessions, and found 

inefficiencies in ViDLog’s user interface.
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Chapter 1 Introduction 

Since the advent of the World Wide Web in 1990, Internet usage worldwide has grown from 

roughly 2.6 million users (0.05% of the world population) in 1990, to roughly 2.0 billion users 

(30% of the world population) in 2010 (The World Bank Group, 2012). This trend is expected to 

continue for the foreseeable future (Cisco Internet Business Solutions Group as cited in Evans, 

2011). With this, websites have become increasingly important in the lives of individuals 

worldwide. 

With the increasing use of and dependence on websites, it is important that websites be usable 

(Nielsen, 2003); usability is defined as “[the] extent to which a system, product or service can be 

used by specified users to achieve specified goals with effectiveness, efficiency and satisfaction 

in a specified context of use” (ISO 9241-210:2010). 

Usability testing is a method used to understand the usability of a website and involves observing 

users interacting with the website. However, usability testing requires planning, can be expensive, 

can be time consuming, and yields a poor representation of usage by a small subset of users 

(Hong, Heer, Waterson, & Landay, 2001). 

An alternative to usability testing is Web Analytics of web server log files (recordings of user 

interactions on a website). Web Analytics provides a means for understanding website usage and 

discovering usability insights (Burton & Walther, 2006; Hong et al., 2001; Tao & Murtagh, 

2000). Unlike usability testing, logfile data is automatically generated by webservers, 

inexpensive to use, depicts real usage by all website users, and can be used post-hoc (Burton & 

Walther, 2006; Hong et al., 2001; Sostre & LeClaire, 2007, p. 278). Web Analytics reports on 
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high-level aggregate usage, which can be used to understand the usability of websites. For 

example, for an online shopping website, Web Analytics will provide tables and graphs depicting 

what popular product pages users visited, what the average user clicked on, and common paths 

through the website. However, Web Analytics fails to convey individual usage and behaviour 

(Kaushik, 2009, p. 88), such as why and how a user navigated to that product page, or any issues 

they encountered. 

This thesis proposed an alternative use of logfiles, one where logfiles are used to create 

animations of user interactions with a website for the purpose of understanding individual usage 

and behaviour, and in doing so, evaluate website usability. 

This work came out of a larger research project to evaluate the usability of the website Orlando1- 

a digital library resource that facilitates research on women’s literary history in the British Isles. 

As Orlando’s user base is geographically dispersed, in-person usability testing was unfeasible, 

warranting usability evaluation through other means. Given that logfile data was readily 

available from the Orlando website, it was a natural outgrowth of the larger Orlando research 

project to investigate the reanimation of user sessions and in doing so understand the goals of the 

users, their strategies, success or failures, and proficiencies, i.e. usability insights.  

The research contained in this thesis examined whether logfile reanimation provided usability 

insights. 

This thesis is organized into 5 chapters. Chapter 2 presents the background on logfiles and Web 

Analytics, and provides the requirements for and the design of the logfile reanimation tool, 

                                                

1 The Orlando Project - http://www.arts.ualberta.ca/orlando/ 
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ViDLog (Video from Logfiles). Chapter 3 discusses the methodology used to test the 

effectiveness and value of ViDLog (and by association, logfile reanimation) for providing 

usability insights. Chapter 4 discusses the results of this study. Finally, Chapter 5 summarizes the 

results, addresses the limitations, and proposes future work. 
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Chapter 2 Literature Review 

In order to understand whether logfile reanimation can provide usability insights, this chapter 

will cover the definition of logfiles; describe their uses in terms of Web Analytics; propose 

logfile reanimation, establish the research questions, and discuss the requirements of the logfile 

reanimation tool (ViDLog); and conclude with the design of ViDLog. 

These topics are discussed in 4 sections: 

2.1 Web Server Log Files 

2.2 Web Analytics 

2.3 Requirements of ViDLog 

2.4 Design of ViDLog 

2.1 Web Server Log Files 

Web server log files (logfiles for short) are a recording of user interactions on a website (Burton 

& Walther, 2006; Sostre & LeClaire, 2007, p. 278; Tao & Murtagh, 2000). The World Wide 

Web Consortium [W3C] (1995) specifies that logfiles are automatically generated by the web 

server software (called an http daemon or httpd for short) that hosts the website. Each logfile is 

comprised of a series of text-based entries. Whenever a user clicks on a clickable item on the 

website, a request is sent to the web server, and new entries are recorded into the logfile- a 

process called logging (W3C, 1995). Of these entries, one will represent the user’s click, and the 

remainder reflect requests for supporting data required to fulfill the user’s click, such as image 

files, scripts, video files, and Cascading Style Sheets (Cooley, Mobasher, & Srivastav, 1997b; 

Pascual & Dursteler, 2007). A configuration file on the host web server predefines the type of 
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information recorded in each entry, and its format (The Apache Software Foundation [ASF], 

2012a; ASF, 2012c). 

In the case of the Orlando web server used in this research, there was an average of 28 visits per 

month between September 2006 and September 2009, resulting in roughly 30,000 entries per 

month. Orlando uses combined log format, the standard used by Apache web server software. A 

typical entry in combined log format looks like the following example: 

90.28.45.12 – hciguy [15/Nov/2012:13:55:36 -0700] “GET 
/index.html?search=routers HTTP.1.0” 200 2326 
“http://www.google.com”  “Mozilla/5.0 (Macintosh; U; 
PPC Mac OS X; en) AppleWebKit/412.7 (KHTML, like Gecko) 
Safari/412.5” 

 

The information encoded in this entry is structured as follows: 

Table 2-1 Anatomy of a Logfile 
Example Entry Type of Data Description 

90.28.45.12 IP Address The IP address of the user’s 
machine (client) 

hciguy Username The user’s registered username 
[15/Nov/2012:13:55:36  
-700] 

Timestamp 
[DD/MM/YYYY 

:HH:mm:ss  
-timezone_offset] 

The date and time of the 
interaction and the timezone of 
the web server. 

“GET 
/index.html?search=routers 
HTTP.1.0” 

Request The type of request, the content 
requested along with criteria 
provided by the user, and the 
protocol of the request.  
In this example, the user 
searched for the term “routers” 

200 Status Code The status code sent from the 
server to the client indicating the 
success or failure in responding 
to the user’s request 

2326 Bytes 
Transferred 

The amount of data (in bytes) 
transferred to the user to fulfill 
their request 
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“http://www.google.com” Referrer The website that referred the user 
to this website.  
In this example, the referrer is 
search engine Google. 

“Mozilla/5.0 (Macintosh; 
U; PPC Mac OS X; en) 
AppleWebKit/412.7 (KHTML, 
like Gecko) Safari/412.5” 

User Agent The type of web browser and 
machine used by the user.  
In this example, the user was 
using a Mozilla web browser and 
a Macintosh computer.  

Information via the Apache Software Foundation (ASF, 2012a; ASF, 2012c) 

Before discussing the benefits of this information and the insights it provides, the limitations of 

logfile data are discussed.  

2.1.1 Limitations of Logfile Data 

Despite the large amount of information captured in logfiles, there is some interaction 

information not captured. A logfile is incapable of capturing a user’s thoughts, gaze, voice, 

intentions, a visual of the user, time spent interacting with another website or program, time 

spent stepping away from the computer, network latency, or when a user leaves the website.  

In addition, a logfile is incapable of capturing the following interactions: cursor movements, 

clicks on non-clickable items, cursor-selected text, page scrolling, interactions with the Internet 

browser other than using ‘back’ (for example, use of the browser’s search functionality is not 

logged), and the difference between clicking a link and opening it in a new tab or window. 

Logfiles are also unable to discern between uses of different links with the same target, such as a 

‘Contact Us’ logo and a ‘Contact Us’ hyperlink leading to the same web page Farney (2011). 

However, this can be remedied by adding unique fragment identifiers to the end of the target 

links to differentiate between the links (W3C, 2004). For example, the target link for the 

‘Contact Us’ logo could be assigned the fragment identifier ‘#logo’ resulting in a target link of 

‘http://www.website.com/contact.html#logo’, and the ‘Contact Us’ hyperlink could be assigned 
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the fragment identifier ‘#link’ resulting in a target link of 

‘http://www.website.com/contact.html#link’. 

The capabilities of logging are also limited when it comes to dynamic content. A logfile will 

accurately depict user interactions if dynamic content (such as JavaScript or Flash) sends page 

requests or requests specifying relevant information to the web server when it is interacted with. 

For example, a JavaScript-based navigation bar will typically send a unique page request to the 

webserver when the user clicks on a page link to navigate to. As another example, if the website 

is setup so that a user’s input is specified in the request field, then the logfile entry will contain 

the user’s interaction: requested_page.html?q=user_input. However, if the webpage dynamically 

updates the content when it is interacted with without sending a relevant request to the web 

server, then the logfile will not accurately capture these interactions. For example, if webpage 

content is dynamically updated using AJAX, a request for the backend file (such as the php or 

asp file) will be made and recorded into the logfile, but the log entry will not reflect what the 

user clicked on if the backend file is used to respond to many types of interactions (which is 

often the case), and will not reflect what new content was served to the user. 

Also, if a website has frequently changed in structure or content, i.e., if content has been moved, 

or navigational structure changed, then the older log data will be invalid when cross-referenced 

with the current website (Farney, 2011). Farney (2011) suggests that this can be remedied by 

using a backup of the website that corresponds to the logfile data being used, however keeping 

numerous old and new backups for this sole purpose may not be reasonable as it requires 

abundant storage space. A more efficient solution to this problem is to have the web server cache 

many revisions of each webpage; this is a viable solution as websites already cache pages for A-
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B testing and it will lighten server load without a significant impact to the web server or website 

performance. 

2.1.2 Barriers to logging 

In addition to these limitations, other barriers can undermine logging and the validity of the 

recorded data. Consider the ideal logging condition: a simple website setup involving a web 

server with default settings, a static website serving HTML content and specifying user input in 

page requests, and users on Internet browsers that do not cache data. Under these ideal 

conditions, logging is automatic and correctly records user interactions. However, the use of 1) 

proxies, 2) client-side caching, and 3) robots are barriers to logging that can undermine the 

validity of the log data. 

Proxies 

A proxy, as described by Burton & Walther (2006), is a service that acts on behalf of the user or 

the web server and can be another computer, a router, or the Internet Service Provider (ISP). 

When a proxy is in place, users interacting with a website will not have a distinct IP address 

from the proxy they are behind and therefore it will not be possible to distinguish between 

different users via their IP addresses alone (Burton & Walther, 2006). This issue is easily 

resolved, however, through use of authenticated login, i.e. where the website forces users to log 

in, and their usernames are stamped into the logfile (ASF, 2012b). However, the ASF claims 

potential website performance concerns when using authenticated login, since a username lookup 

must be performed for every request (ASF, 2012b).  
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Client‐side Caching 

In order to improve website performance, web browsers cache, or ‘save’, recently visited web 

pages onto the user’s computer, allowing users to access recently visited web pages without 

making a new request to the web server (Clifton, 2008, p. 18-19; Hong et al., 2001). For the 

same performance reasons, some ISPs use a proxy server to cache recently visited web pages, 

serving these cached pages to users directly rather than sending users’ requests to the web server 

(Burton & Walther, 2006). As Cooley et al. (1997b) describe, in either of these situations, no 

entry is recorded into the logfile; therefore the logfile will be missing interaction data. They go 

on to state that to resolve this issue, a technique called ‘cache busting’ can be employed to force 

web browsers to fetch a fresh copy of all requested webpages, even those visited prior. However, 

cache busting decreases the performance of a website as additional data must be transferred 

between the web server and the user (Cooley et al., 1997b). 

Robots 

Robots (bots), spiders, or web crawlers are automated programs that visit websites in order to 

index them for search engines, or for other potentially malicious reasons (ex: spambots and 

botnets) (Clifton, 2008, p. 19; Doran & Gokhale, 2011). The result of this activity is non-user-

generated interactions recorded into the logfiles (Kaushik, 2007, p. 2-3, 206; Sostre & LeClaire, 

2007, p. 122-128; The Web Robots Pages, 2010). However, bots usually provide identifying user 

agent information, allowing their interactions to be filtered out in processing of the log data (Sun, 

2008). For example, one of Google’s bots identifies itself in the user agent field of a log entry by 

"Googlebot/2.1 (+http://www.google.com/bot.html)" (Google Inc., 2012b). Websites like User-

Agents.org provide a list of other commonly known bots and their user agents. In addition these 

bots can be refused entry into a website through use of a type of do not enter sign located in a 
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web server’s robots.txt file (Langheinrich, 2001), however Sun (2008) warns that this may 

reduce the website’s page rank in search results and thus the number of visitors who gain access 

through those search engines.  

In the case of Orlando, there is no proxy acting on behalf of the web server; users are required to 

provide an authenticated login in order to access the website, and interaction data by bots are 

easily identified by the user agent information they provide. In other words, Orlando has the 

ideal server setup for effective and valid logging. 

As a solution to some of the limitations and barriers of logfiles, an alternative technique for 

recording user interactions can be employed: JavaScript tracking. 

2.1.3 JavaScript tracking 

JavaScript tracking (also called page tagging or JavaScript injection) involves adding JavaScript 

code to every webpage in order to record user interactions (Atterer, Wnuk, Schmidt, 2006; 

Clifton, 2008, p. 14). An example of JavaScript tracking can be seen with Google Analytics2, the 

most popular interaction recording and analysis tool (Econsultancy & Lynchpin as cited in 

Charlton, 2010). Using JavaScript tracking, interactions can be recorded in either a database or a 

log file (Clifton, 2008, p. 14). According to Atterer et al. (2006), Hong et al. (2001), and the 

JavaScript and HTML DOM Reference at W3Schools.com (Refsnes, 2012), JavaScript tracking 

can be used to record all the same information that logfiles capture, and in addition, record 

mouse events on clickable or non-clickable items; cursor movements; keystrokes; selected text; 

page scrolling; the size of the browser window; differentiate between users via HTTP cookies; 

                                                

2 Google Analytics - http://www.google.com/analytics/ 
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differentiate between different links with the same target being used; and differentiate between a 

page opened in a new window and a new tab. However, there are the following concerns about 

using JavaScript tracking: 

• JavaScript tracking requires foresight and knowledge to set up (Hong et al., 2001; 

Kaushik, 2007, p. 101) 

• JavaScript tracking requires setting up a custom interaction recording solution (Kaushik, 

2007, p. 101) 

• JavaScript tracking data cannot be harvested immediately- time must be given for 

interaction data to be collected  

• JavaScript tracking data does not distinguish between users whom have cookies disabled 

(Kaushik, 2007, p. 101).  

• JavaScript tracking slows down website performance because it transmits additional data 

• JavaScript tracking code can interfere with JavaScript content, meaning that website 

content will display incorrectly or not at all (Atterer et al., 2006) 

• JavaScript can be used to maliciously gain access to user information (Shahriar & 

Zulkernine, 2011) 

Orlando did not use JavaScript tracking. As a result, this thesis focused on automatically 

generated web server log files. However, the decision to use logfiles to evaluate the usability of 

Orlando was not only due to the availability of logfiles over JavaScript tracking; but also the 

benefits of logfiles, described next in Subsection 2.1.4. 



 

 12 

2.1.4 Benefits of Logfiles 

The benefits of logfiles, although not explicitly stated in their properties, can be inferred from 

their properties, as described in Table 2-2. 

Table 2-2 Benefits of Logfiles 
PROPERTY BENEFITS 
1. Automatic 
Logging 

No set-up required: As soon as the web site is running and a user 
clicks on a clickable item, a log entry will be generated (Hong et al., 
2001).  
 
Faithful depiction of usage : Interactions are recorded exactly as 
they happen. This is a benefit over usability testing (a common 
technique that can be used for gathering interaction information), which 
relies on the accuracy of human memory. 
 
Holistic data: Interaction data is collected from all users whom ever 
used the website (Hong et al., 2001), therefore this data wholly 
represents website usage, unlike usability testing which uses a 
representative sample of users. 
 
Cost effective : As logfiles are automatically collected, there is no 
additional cost associated with recording user interactions, or retrieving 
logfiles; which is a benefit over usability testing which is costly to 
gather interaction data. 
 
Can be used ad-hoc: As logfiles already exist on all websites, no 
planning is required in order to record and use interaction data. This is a 
benefit over usability testing, which requires planning in order to gather 
and use interaction data. 

2. Server-side 
logging 

No impact on users’ experience / website performance : As it 
is the host web server that records logfiles, logging has no performance 
or experience impact on users, their computers, or the website, unlike 
JavaScript tracking which runs on the user’s computer and slows down 
website performance (Hong et al., 2001).  
 
Depicts real usage : Users can interact with the website in whatever 
environment is natural to them, with whatever real contexts or 
constraints are affecting them, and perform tasks to meet their own goals 
(Hong et al., 2001); which is a benefit over usability testing which often 
asks users to interact in a lab environment with artificially created tasks 
and contexts. 
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3. Logging 
Standard 

Ubiquitous data: Most web servers automatically record logfiles by 
default, meaning that logfiles exist and can be used from nearly every 
website. 

4. Standard 
Logfile Formats 

Easy use of data: As there exists standardization in logfile formats, 
the information contained in a logfile is known, and parsing a logfile is 
made simple. 

5. IP address Geographic location: As IP addresses are linked to geographic 
locations, the locale of a website’s users is known (Burton & Walther, 
2001).  
 
Identifying users: As IP addresses are distinct between computers, IP 
addresses can be used to identify and differentiate users. 

6. Username Identifying users: As usernames are unique they can be used to 
identify and differentiate users. 

7. Timestamp Knowing task time: As each log entry is time-stamped, logfiles 
provide the amount of time it takes a user to complete a task. 

8. Request What users are doing : As log entries detail everything a user clicked 
on, they describe what the user did in their visit to the website, including 
what content they accessed, how they navigated, what search terms and 
criteria they used, and what information they input into the website. 

9. Referrer How users arrived: The referrer field depicts how users arrived at the 
website- whether they were using a search engine and found relevant 
content on the website, or whether they were linked from another 
website 

 
For these reasons, logfiles are a viable source of interaction data for evaluating the usability of a 

website. However, in order to evaluate the usability of a website, the usage must first be 

understood through interpretation of the interaction data contained in logfiles- a process called 

Web Analytics. 

2.2 Web Analytics 

Web Analytics, as defined by the Web Analytics Association, is “the measurement, collection, 

analysis and reporting of Internet data for the purpose of understanding and optimizing Web 

usage” (Web Analytics Association, 2008). A subset of Web Analytics, Web log file analysis (or 

logfile analysis for short) refers to performing Web Analytics using web server log files only 

(Black, 2009). The first officially documented measurement of website usage occurred in July of 
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1995 with the specification of httpd logging and the Common Log Format by the World Wide 

Web Consortium3, just 5 years after the advent of the World Wide Web (Connolly, 2000; World 

Wide Web Consortium, 1995). Although the initial purpose of logging cannot be found in the 

literature, it was arguably in the same vein as its first uses: monitoring of web server errors, 

bandwidth use, and the volume of user activity (Arbor, 1999; Kaushik, 2007, p. 2-3, 101). This 

was the first Web Analytics. It was then discovered that the volume of user activity could be 

used to determine how popular the website was based on how many users visited it and its 

constitute pages (Arbor, 1999; Kaushik, 2007, p. 2-3). An example of this is the hit counter 

found in many early web pages (see Figure 2-1). 

 
Figure 2-1 90s-style hit counter courtesy of hit-counter.info 

 

By the early 2000s, logfile analysis software became commercially available and Web Analytics 

started becoming popular in the business world where it was applied to marketing research in 

efforts of understanding the buying and browsing behaviours of consumers (Burton & Walther, 

2001; Kaushik, 2007, p. 2-3; Khoo et al. 2008). Popular logfile analysis software such as Analog, 

WebTrends, Coremetrics, Webalizer, and AWStats, provided basic graph plotting of website 

usage (Kaushik, 2007, p. 2-8). Although Netscape and Sun Microsystems created JavaScript in 

1995, JavaScript tracking was not employed in Web Analytics until the early 2000s (Goodman, 

Morrison, Novitski, & Gustaff Rayl, 2010, p. 10-11; Kaushik, 2007, p. 2-8). The robust 

functionality of JavaScript allowed for additional data to be collected, and for more complex web 
                                                

3 W3C httpd Logging Specification - 

http://www.w3.org/Daemon/User/Config/Logging.html#common-logfile-format 
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usage graphs to be generated, such as ones that visually overlay a website (see Figure 2-2 for an 

example) (Kaushik, 2007, p. 2-8). 

 
Figure 2-2 A visual overlay of click densities by clickdensity.com  
(Clickdensity, 2011) 
 
JavaScript tracking tools for collection and analysis started to emerge, including CrazyEgg, 

Sawmill; and in 2006, the popular Google Analytics (Google Inc., 2012a; Kaushik, 2007, p. 5). 

Although these new technologies and techniques for collection and analysis emerged, the trend 

of Web Analytics for marketing research continued. In 2010, the Web Analytics Association 

conducted a survey of companies (from various industries) that use Web Analytics and found 

that 69% of respondents keep Web Analytics in their marketing departments (Web Analytics 

Association, 2010). In 2011, Econsultancy and Lynchpin conducted a survey of over 800 

companies (from various industries) that use Web Analytics and found that the majority of 

respondents used Web Analytics for marketing research (Econsultancy & Lynchpin, 2011). At 

present date 2012, this continues to be the trend. 
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In the subsections that follow, techniques for analysis and reporting of Web Analytics data are 

discussed using the following 4 categories of analysis:  

1. Frequency Analysis 

2. Time Analysis 

3. Exit Analysis 

4. Pattern Analysis 

 
Frequency Analysis looks at the frequency of interaction and what this could mean. Time 

Analysis looks at the amount of time users spent performing different interactions and the 

implications of this. Exit Analysis describes how to determine when and where users left the 

website and what this means. Pattern Analysis discusses techniques for discovering patterns in 

usage, and how these lead to an understanding of behaviours. 

The results of these Web Analytics techniques are typically reported through visualizations 

rather than raw numerical statistics, i.e. a graph rather than a table of values. In other words, 

visualization is the primary way that raw logfile data is transformed into visual information. 

Visualizations present the data “in forms allowing humans to exploit their innate visual analysis 

capabilities to interpret results” (Hilbert & Redmiles, 2000). Visualizations can range from a 

standard plotted graph to a more abstract 3D graphs (Hilbert & Redmiles, 2000). Examples of 

visualizations can be seen in the figures found in the remainder of this section. For a more in-

depth survey of visualization techniques, see Ivory & Hearst (2001). 
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A ‘disk tree’ visualization. Each tree represents the 

website structure at a certain point in time. The center of 
the tree is the homepage, and the branches are its 

constitute pages. The branches grow/shrink in thickness 
and colour (akin to foliage) with increased/decreased 
traffic to those pages. Image courtesy of (Chi, 2002). 

 
A 3D visualization of link click densities superimposed 

over the website’s user interface. Image courtesy of 
(Hilbert & Redmiles, 2000). 

Figure 2-3 Visualization Techniques 
 

1.  Frequency Analysis 

Frequency analysis describes the frequency of particular types of user interactions and can reveal 

information about a user’s preferences and behaviour. For example, the frequency of which a 

particular a link or webpage is accessed (called page views) can demonstrate its value or 

usefulness to users (Gray, Badre, & Guzdial, 1996; Kassim & Kochtanek, 2003; Tao & Murtagh, 

2000).  

A study conducted by Kassim & Kochtanek (2003) performed frequency analysis on a digital-

library-resource’s logfiles to determine preferred navigation strategies and found that users 

preferred browsing rather than searching. The same study determined search strategies of the 

library website’s users, finding that users preferred to use simple search terms rather than ones 

with Boolean modifiers (Kassim & Kochtanek, 2003). 
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Frequency is calculated by tallying the amount of times a feature or piece of content is accessed. 

Tables and graphs are traditionally used to represent this data. Figure 2-4 and Figure 2-5 depict 

frequency reports by Webalizer (using logfile analysis), and Google Analytics (using JavaScript 

tracking), respectively. Note that despite the difference in technology used, there is little 

difference between the type information displayed by each.  

 
Figure 2-4 Webalizer's reporting of frequency 
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Figure 2-5 Google Analytics' reporting of frequency 
 
An alternative method of frequency analysis is click density analysis of frequently used items on 

a particular web page. Also called a heatmap or a thematic map, a click density report is a visual 

overlay of a webpage, where each clickable item on that webpage is overlaid with an indicator of 

that item’s frequency of use, such as a transparent coloured object (Farney, 2011; Khoo et al., 

2008; Gray et al.; 1996). For example, red colouring over the search button may indicate 

frequent use, whereas blue colouring over the ‘contact us’ button may indicate infrequent use. 

An example of a heatmap can be seen in Figure 2-2 (depicted earlier in Section 2.2) using 

software from clickdensity.com (Clickdensity, 2011). Numeric frequencies can also be used in 

this visualization instead of, or in addition to, coloured objects (see Figure 2-6). 
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Figure 2-6 Click density numeric overlay 
 

2. Time Analysis 

Time analysis looks at the amount of time spent on the website in a single visit and can indicate 

the proficiency of a user (Atterer et al., 2006), the degree to which a particular webpage forces 

user cognition (Atterer et al., 2006), or the interestingness (sic) of the content (Tao & Murtagh, 

2000). For example, if a user spends a large amount of time on a page that requires them to 

complete an action, this could mean they are not proficient at completing the action (Atterer et 

al., 2006), that the page forces a high degree of cognition (Atterer & Schmidt, 2007), or that the 

page is poorly designed (Sauro, 2008). Alternatively, a large amount of time spent on a page 

could indicate network latency (Ivory & Hearst, 2001), or that the user ceased interacting with 

the page, e.g., gone on to a new task on or off the computer (Arbor, 1999). 

Time analysis of a particular page is made more powerful when compared to the amount of 

content on that page (Tao & Murtagh, 2000). Tao and Murtagh (2000) claim that the amount of 

time a user spends on a content-abundant page (i.e., a page with a large volume of information, 

such as text or images as opposed to a page full of links) can be used to determine interestingness, 
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defined as the affinity a user has for a particular web page or feature. Tao and Murtagh (2000) 

claim that dividing the median time spent on a page by the size of the page itself results in a 

number representing that page’s relative interestingness, which can be used to rate and rank 

pages in terms of interestingness (Tao & Murtagh, 2000). 

The amount of time spent on a page can be calculated from the timestamp of the current page 

request, subtracted from the timestamp of the next page request. The total amount of time spent 

on a website in a single visit (also called session) can be calculated from the time of the first 

interaction in a particular session subtracted from the time of the last interaction in the same 

session (Tao & Murtagh, 2000; Web Analytics Association, 2008). Differentiation between 

interactions of the same session and interactions of the previous or next session can be 

accomplished through determining the amount of time between interactions; that is, once a 

certain period of inactivity by a user has been reached, it can be assumed that the next interaction 

belongs to a new session (Arbor, 1999; Web Analytics Association, 2008). The body of literature 

lacks a definitive specification for the length of inactivity required to indicate a new session; 

however this value is likely dependant on a variety of factors including the type of website, the 

website’s user demographics, the type of information on the website, and the amount of 

information on the website. Statistical analysis of this period of inactivity in logfile data and the 

relatedness of the activity that follows it with the activity that precedes it may help determine a 

period of inactivity for a given website that can be used to indicate the end of a session with 

some degree of certainty. Figure 2-7 depicts how Google Analytics (a JavaScript tracking tool) 

displays the average amount of time spent on a particular webpage. Note that although there is 

no example figure for how a logfile analysis tool displays the average amount of time spent on a 

particular webpage, logfile analysis tools are capable of producing similar graphs. 



 

 22 

 
Figure 2-7 Google Analytics’ reporting of average time spent on a webpage 
 

3. Exit Analysis 

Arbor (1999) and Kaushik (2007) agree that where a user exits a website can indicate their 

degree of success. For example, a user exiting on a content page relevant to their search criteria 

suggests that the user found what they were looking for; whereas a user exiting on a search 

results page without clicking any relevant links, or exiting on a help or FAQ page, suggests that 

the user did not find what they were looking for (Arbor, 1999; Kaushik, 2007, p. 9, 152-154, 

201). Bounce rate is a type of exit analysis of user visits lasting just a few seconds (Kaushik, 

2007, p. 168-169). As described by Kaushik (2007) a high bounce rate signifies that the website 

is disappointing, and that value must be added in some way (p. 168-169). Figure 2-8 and Figure 

2-9 depict, respectively, how Webalizer and Google Analytics report exit analysis. Note that 

despite the fact that Webalizer uses logfile analysis and Google Analytics uses JavaScript 

tracking, there is little difference between the type information displayed by each. 
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Figure 2-8 Webalizer's Exit report 
  

 
Figure 2-9 Google Analytics' Exit report 
 

4. Pattern Analysis 

Pattern analysis aims to discover patterns within analytics data. Some of these patterns provide 

insight on past usage; others are predictive in nature (Gonzalez, Lores, & Granollers, 2008). 

Association Rules, for example, determine the probability that Content B will be accessed with 

Content A (not time-ordered) and can be used to understand and predict usage patterns (Agrawal, 

Imielinski, Swami, 1993; Cooley, Mobasher, Srivastava, 1997a; Gonzalez et al., 2008; Jorge, 

2003). Pairing analysis determines how often users perform certain actions in a sequence (time-



 

 24 

ordered), and can provide insight into user interface elements and tasks that can be combined to 

improve efficiency (Gray et al, 1996; Hong & Landay, 2001). In computing, pairing of functions 

is called a macro, a single instruction that when executed, initiates a number of other instructions 

(“Macro”, n.d.). Microsoft gives the example of a macro in their Excel spreadsheet software:  

Suppose that every month, you create a report for your accounting manager. You 

want to format the names of the customers with overdue accounts in red, and also 

apply bold formatting. You can create and then run a macro that quickly applies 

these formatting changes to the cells you select (Microsoft, 2012).  

 
Clustering involves discovering similar groups of users based on preferences or usage and can be 

used to provide personalization (Cooley et al. 1997a; Jorge, 2003; Xu, Zhang, Zhou, 2006). 

Examples of clustering can be seen in dynamic web advertisements targeted at particular types of 

users based on their searching and browsing history (see Figure 2-10), and in recommendation 

engines that suggest content based on what similar users have accessed (see Figure 2-11). 

 
Figure 2-10 A targeted ad on OneMoreLevel.com.  
The ad is targeted at the author of this paper whom frequently uses search 
engines to research Web Analytics- a related field to Search Engine 
Optimization (SEO) 
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Figure 2-11 Amazon.com's recommendation engine suggests products 
Note in this example, the criteria for being a ‘similar’ customer is someone 
whom has viewed ‘Carl Sagan’s Cosmos’ DVDs. 
 
Path analysis or clickstream is a visualization technique using nodes and directed edges to depict 

common paths through a website, sometimes overlaying the website interface itself, and can be 

used to understand common navigation patterns (Gray et al, 1996; Cooley et al. 1997a; Khoo et 

al., 2008; Wong, Shiu, Pal, 2001; Waterson, Landay, & Matthews, 2002). An example of Path 

analysis is depicted in Figure 2-12. 
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Figure 2-12 Google Analytics' Path Analysis 
 
It is important to note that although Web Analytics collects and uses individual usage 

information, all of the described analysis techniques report strictly quantitative data that is an 

abstraction of aggregate usage (as depicted in the example figures). These techniques fail to 

describe individual usage and behaviour. In the case of Orlando, Web Analytics was used to 

understand aggregate website usage, but an understanding of individual usage was needed to 

evaluate the usability of Orlando. This need warranted the investigation of using analytics data 
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for depicting individual usage and behaviour. Since Orlando had only logfile data to work with, 

not JavaScript tracking data, this investigation led to logfile reanimation. 

The next section discusses the requirements of ViDLog for understanding website usage through 

logfile reanimation. 

2.3 Requirements of ViDLog 

This section uses the definition of usability introduced in Chapter 1 to establish 4 research 

questions, and in doing so, the requirements of ViDLog (the logfile reanimation tool developed 

for this research). 

In Chapter 1, usability was defined as the “[the] extent to which a system, product or service can 

be used by specified users to achieve specified goals with effectiveness, efficiency and 

satisfaction in a specified context of use” (ISO 9241-210:2010). 

Given that the focus of this research is on the use of logfiles to understand the usability of a 

website, and that logfiles are typically captured when specific user-goals and strategies are not 

explicitly known, the above definition can be interpreted as understanding users and their usage 

in 4 ways: 

1. Their goals as reflected in their interaction with the website 

2. Their strategies used to reach these goals 

3. Their ability to attain their goals (success or failure) 

4. Their proficiency in obtaining their goals (expertise) 

For logfile reanimation to be effective in understanding website usability, ViDLog had to be able 

to satisfy at least some of these 4 interpretations. To act as guidance in the creation of ViDLog 
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and as a means of determining the success of ViDLog, the above interpretations were translated 

into parallel research questions (RQ): 

• RQ1: Can a user’s goal be inferred through ViDLog? 

• RQ2: Can a user’s strategy be inferred through ViDLog? 

• RQ3: Can a user’s success or failure be inferred through ViDLog? 

• RQ4: Can a user’s proficiency be inferred through ViDLog?  

Note that ‘infer’ is being used here to mean, “[to] deduce or conclude (information) from 

evidence and reasoning rather than from explicit statements” (“Infer”, n.d.). As logfiles do not 

explicitly state the answers to these research questions, the answers must be inferred from the 

usage data they hold. 

The following subsections discuss what needs to be done with logfiles for them to be used in 

ViDLog (the logfile reanimation tool). Subsection 2.3.1 discusses the functional requirements for 

understanding website usage through logfile reanimation, and Subsection 2.3.2 discusses the 

technical requirements to support the functional requirements. Table 2-3 summarizes these 

requirements.  

2.3.1 Functional Requirements 

The functional requirements of using logfile data for understanding website usage through 

ViDLog (the logfile reanimation tool) are discussed using the research questions as guidance. 

Whether attempting to understand a user’s goal, strategy, degree of success, or proficiency from 

logfile data, ViDLog needed to show what a user did when they visited the website. To do this, 

ViDLog needed to show the pages the user visited, the context of these pages, and what users 
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clicked on. Additionally, ViDLog needed to provide controls to navigate through the pages 

visited. 

RQ1:  Can a user’s goal be inferred through ViDLog? 

To understand a user’s goal, ViDLog needed to communicate any particular topics that the user 

repeatedly visited or dwelled on as this can indicate value to the user. Therefore it was required 

that ViDLog could communicate what links or buttons were clicked on and how often; what 

option boxes, check boxes, and dropdown menus were used and how often; what search terms 

were used and how often; what web pages were visited and how often; and how much time was 

spent on particular webpages.  

RQ2: Can a user’s strategy be inferred through ViDLog? 

To understand a user’s strategy, ViDLog needed to communicate what navigational tools were 

used, and how frequently they were used (these indicate usage patterns a.k.a. strategies). 

Therefore ViDLog was required to communicate what links, buttons, option boxes, check boxes, 

and dropdown menus were used and how often.  

RQ3: Can a user’s success or failure be inferred through ViDLog? 

To understand a user’s degree of success in obtaining their goal, ViDLog needed to 

communicate the type of content the user spent time on (as this can indicate interest or 

disinterest); the user’s strategy (RQ2) and how often they modified their strategy (as this can 

indicate repeated failure); and where the user ended their visit (as this can indicate whether they 

found something of interest, or simply gave up). Therefore, ViDLog was required to 

communicate what webpages the user visited; how much time was spent on these webpages; 
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what links, buttons, option boxes, check boxes, and dropdown menus were used and how often 

these were used, re-used, or modified; and from what webpage the user exited the website. 

RQ4: Can a user’s proficiency be inferred through ViDLog? 

To understand a user’s proficiency, ViDLog needed to communicate the amount of time spent on 

content-rich or task-heavy webpages (as this can indicate proficiency at completing the task); the 

depth of the user’s strategy (RQ2) (as novices exhibit more shallow strategies than experts); and 

how often the user had to modify their strategy (as this can indicate repeated failure). Therefore, 

ViDLog was required to communicate what webpages the user visited; how much content was 

on these pages; and what links, buttons, option boxes, check boxes, and dropdown menus were 

used; and how often these links, buttons, option boxes, etc. were used, re-used, or modified. 

2.3.2 Technical Requirements 

To support these functional requirements, two technical requirements had to be established: 

filtering out of irrelevant data, and efficient storage of data. 

Filtering out irrelevant data 

As described in Section 2.1, logfiles contain multiple entries for every interaction made, and only 

one of these entries represents the user interaction. In addition, robots contribute to a percentage 

of the activity recorded in logfiles. For example, Orlando’s logfiles have many irrelevant CSS, 

JavaScript, and image entries to filter out; as well as interactions from web crawlers and 

malicious bots. Therefore, ViDLog needed to filter out irrelevant data before being able to use 

logfile data. 
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Efficient storage of data 

Because logfiles are flat text files, searching for and filtering out particular data in a logfile is 

inefficient. For example, every time ViDLog needed to find a particular user interaction, it would 

have to parse the logfile from the beginning. An alternative to flat text files, relational databases 

allow for quick querying and manipulation of data. Therefore, ViDLog was required to store the 

logfile data in a relational database where data could be effectively queried. 

Table 2-3 summarizes the functional and technical requirements. 

Table 2-3 Requirements Summarized 
Functional Requirements 
1. Show user interactions 
2. Show what webpages were visited and their content 
3. Provide controls to navigate through user interactions 
4. Show what navigation tools users used 
5. Show what search terms users used 
6. Show how often navigation tools and search terms used, re-used, and modified 
7. Show often users revisited webpages 
8. Show how much time users spent on particular webpages 
9. Show where a user left the website 
Technical Requirements  
1. Filter out irrelevant interaction data 
2. Store logfile data efficiently 

 
These requirements informed the design of ViDLog, discussed next in Section 2.4. 

2.4 Design of ViDLog 

ViDLog was designed to explore and understand website usability through logfile reanimation as 

described in Section 2.3. To do this, ViDLog consists of two components: 1) a user interface that 

addresses the functional requirements, and 2) a backend that addresses the technical 

requirements. Table 2-4 describes how the interface elements address the functional 
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requirements, and Table 2-5 describes how the backend satisfies the technical requirements. 

Note: In this section, (#) refers to the numbered features in Figure 2-13 that follows. 

Table 2-4 Implementation of Functional Requirements 
Functional Requirement Solution Implementation 
1. Show user interactions Textual description of user 

interactions 
‘Current Action’ and 
‘Previous Action’ labels (7) 

2. Show what webpages were 
visited and their content 

Visual of each page visited, 
and a textual description of 
each interaction 

iFrame content (6) and  
‘Current Action’ and 
‘Previous Action’ labels (7) 

3. Provide controls to 
navigate through 
interactions 

Back and forward controls ‘Previous’ and ‘Next’ Buttons 
(2) 

4. Show navigation tools used Visual of each page visited, 
and a textual description of 
the interactions with the 
navigational tools 

iFrame content (6) and  
‘Current Action’ and 
‘Previous Action’ labels (7) 

5. Show what search terms 
users used 

Visual of all search and 
results pages visited, and a 
textual description of the 
search terms used 

iFrame content (6) and  
‘Current Action’ and 
‘Previous Action’ labels (7) 

6. Show how often navigation 
tools and search terms were 
used, re-used, and modified 

Visual of all pages visited 
in order, and a textual 
description of all 
interactions in order 

iFrame content (6) and  
‘Current Action’ and 
‘Previous Action’ labels (7) 

7. Show how often users 
revisited webpages 

Visual of each pages 
visited, and a textual 
description of each 
interaction 

iFrame content (6) and  
‘Current Action’ and 
‘Previous Action’ labels (7) 

8. Show how much time users 
spent on particular 
webpages 

Visual of each page visited, 
and a graphical and numeric 
description of the time spent 
on each page 

iFrame content (6),  
Timebar (4), and 
Numeric description of time 
(5) 

9. Show where a user left the 
website 

Visual of the last page the 
user visited, and a textual 
description stating that they 
left the website after 
viewing this webpage 

iFrame content (6), 
‘Current Action’ and 
‘Previous Action’ labels (7) 
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1. User Interface 

The embodiment of these functional requirements can be seen in the ViDLog’s user interface 

(depicted in Figure 2-13). The following is a list of its features ((#) refers to the numbered 

features in Figure 2-13): 

• Left and right arrow controls to navigate between each interaction in a user session (2) 

• Textual description of how many pages the user visited in their session, and the page 

currently viewed in ViDLog (3) 

• Label on the top-left of the screen shows the username of the user whose session is 

currently being reanimated (1) 

• Chronologically ordered vertical bar graph on the left depicts the relative amount of time 

spent on each page within the user session, with an arrow that points to the block 

representing the current page (4) 

• Colour coding used to decipher between distinct blocks of time4 (4) 

• Numeric description of how much time was spent on that page (5) 

• Label reading ‘Current Action’ and ‘Previous Action’ displays at the top-right-hand 

corner of the interface to provide context as to how the user got to the current page, and 

what action they took while there (7) 

• iFrame in the middle of the page shows the exact page the user visited (6) 

                                                

4 Note that the only purpose for the colour coding is to decipher between distinct blocks of time. 

An array of colours was used rather than simple black and white because initial prototyping 

showed that black and white bars demonstrated poor visibility when multiple sequential blocks 

of time were very small, or of comparable sizes. 
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• Clicking the ‘next’ button on the left of the interface (2) shows, within the iFrame (6), the 

next page the user visited. Doing so also moves the arrow down to the next time block in 

the Timebar (vertical bar graph) (4), and updates the textual description of the time spent 

on the page (5). The ‘Current Action’ and ‘Previous Action’ labels are also updated 

accordingly (7) 

• It is possible to deviate from the user’s session and explore the website (Orlando) by 

navigating inside the iFrame (6). Resuming the user’s session is done by once again 

clicking the ‘next’ and ‘previous’ buttons (2) 

Note that to maximize the effectiveness of communicating usage, interaction data was 

communicated both visually and textually, where applicable. 

The layout of ViDLog was also designed maximize the effectiveness of ViDLog in the following 

ways: 

• The pages the user visited were believed to be the most important feature, so the iFrame 

was placed in the centre of the interface and given the majority of the screen real-estate 

(6) 

• The ‘previous’ and ‘next’ buttons (2) were placed on the top-left of the interface, as they 

are the only controls for navigating a user session thus needed high visibility 

• The Timebar (4) and numeric description of time (5) were placed closely on the left side 

of the iFrame, as this information was deemed as supportive to the information shown in 

the iFrame and needed high visibility 
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• The action labels (7) were placed closely on the top-right side of the iFrame, as this 

interaction information was deemed as supportive to the information shown in the iFrame 

and needed high visibility 

• As interface elements on the right of the interface are less visible than elements on the 

left of the interface (see ‘F-Pattern’ in Nielsen & Pernice, 2009), the action labels (7) also 

flash yellow every time the next or previous buttons are pressed to visibly indicate that 

this text has been updated (see ‘The Yellow Fade Technique’ in Linderman, 2004). 

Note that these particular implementations of ViDLog’s requirements into interface elements 

were partially influenced by prototyping iterations within the group of researchers. 

Figure 2-13 shows ViDLog’s user interface, referencing the features discussed. 
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Figure 2-13 ViDLog's User Interface 
(1) Username of the user 
(2) Controls to navigate to ‘previous’ or ‘next’ page visits in a user session 
(3) Textual description of how many page visits there were in the user session, and which page is currently loaded in the iFrame 
(4) Timebar- Chronologically ordered vertical stacked bar graph depicting the amount of time spent on each page in the user session.  The 
red arrow points to the block of time associated with the page currently shown in the iFrame 
(5) Textual description of the amount of time spent on the page currently depicted in the iFrame 
(6) iFrame showing the exact page the user visited. Clicking the next/previous arrow will show the next/previous page in the user’s visit  
(7) The ‘Current Action’ label shows what action the user took on this page.  A similar ‘Previous Action’ label appears above ‘Current 
Action’ when on page 2 or greater in the set of page visits in user session



 

 37 

2. Backend 

To support the front-end, ViDLog’s backend had to effectively maintain and supply interaction 

data. Table 2-5 summarizes how the backend satisfies the technical requirements stated in 

Section 2.3. The backend first takes a series of logfiles and parses out irrelevant information 

(such as image, CSS, and JavaScript entries, as well as activity from bots) using the Unix 

command ‘grep’5. The logfiles are then parsed and organized into a relational MySQL database 

using Java. Because the ‘grep’ Unix command was more efficient, it was used to parse out 

irrelevant data from the flat logfile rather than doing so once the data was imported into the 

relational database. Individual users are identified either by their login credentials or their unique 

IP address. The delta in time between each request is calculated and recorded in the database to 

indicate interaction durations. The end of a user’s session is identified as a period of inactivity of 

15 minutes or greater6. The first and final interactions of a session are flagged in the database for 

efficient querying.  

This entire processing is done only once- when a logfile is imported into the database. 

Upon request by the front-end, the interaction data that comprises a single user session is sent to 

the front-end using AJAX, and reanimated in ViDLog’s user interface. 
                                                

5 grep – a UNIX utility to search for characters and strings in files (The IEEE and The Open 

Group, 2008) 

6 As described in Section 2.2, the body of literature specifies no recommended period of 

inactivity for determining the end of one user session and the beginning of another. This is likely 

due to the period of inactivity being different for each website. The inactivity threshold of 15 

minutes for this research was decided upon through expert opinion of the Orlando creator.   
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Table 2-5 describes how the backend satisfies the technical requirements. 

Table 2-5 Implementation of Technical Requirements 
Technical Requirement Solution Implementation 
1. Filter out irrelevant interaction 

data 
Programmatically parse 
out irrelevant data 

‘grep’ 

2. Store logfile data efficiently Store logfile data in a 
relational database 

Java to parse log data, and 
relational MySQL database to 
store data 

 
The next chapter describes the methodology used to evaluate: 1) ViDLog’s ability to address the 

four research questions proposed in Section 2.3, and 2) the design intentions described in this 

section. 
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Chapter 3 Methodology 

This chapter describes the methodology used to test the effectiveness and value of ViDLog’s 

logfile reanimation for providing usability insights. To determine if logfile reanimation can be 

used to make usability insights, usability professionals were recruited and asked to analyze user 

sessions reanimated through ViDLog. Their ability to infer users’ goals, strategies, successes or 

failures, and proficiencies (the 4 RQs) from the user sessions was assessed. The usability 

professionals were also asked to rate ViDLog to get a subjective dimension of ViDLog’s 

effectiveness and value. 

The methodology is described in four sections:  

3.1 Participants 

3.2 Materials 

3.3 Design 

3.4 Procedure 

3.1 Participants 

10 participants were recruited for this study who were academics and practitioners with a firm 

understanding of good, usable website design principles (indicated by both self-reporting and job 

title); and experience conducting various forms of usability studies. These participants were 

recruited through professional acquaintance of the researchers Dr. Blair Nonnecke and Chris 

Menezes. Prior to recruiting participants and conducing the study, ethics approval was received 

via the University of Guelph’s Research Ethics Board – REB# 10MY004. Demographic 

information was collected through questionnaire (see APPENDIX B – PARTICIPANT MATERIALS). 
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3.1.1 Experience in the area of Usability 

Participants’ professional roles included User Experience Associates, Analysts, and Architects; 

Usability Consultants; and Product Designers. 8 out of 10 of these individuals were also 

currently or previously enrolled in a usability-related graduate program. 

8 out of 10 participants indicated between 1-5 years experience in usability, and 2 participants 

indicated 15+ years experience in usability. 

Table 3-1 visually depicts participants’ self-described experience in heuristic evaluation, 

usability testing, and remote usability testing. 

3.1.2 Experience in Heuristic Evaluation 

Heuristic evaluation is a method of evaluating usability that involves having usability 

professionals evaluate a system, product, or service using a set of prescribed usability principles, 

i.e. heuristics (Nielsen, 1994). 

All but one participant had conducted a heuristic evaluation in the past year. 4 participants 

indicated they were ‘Very experienced in conducing heuristic evaluations’, another 4 were 

‘Experienced in conducting heuristic evaluations’, one was ‘Somewhat comfortable in 

conducting heuristic evaluations’, and one had ‘Some knowledge of what it is’. 

3.1.3 Experience in Usability Testing 

All 10 participants had conducted usability tests in the past year. 6 of these participants were 

‘Somewhat comfortable in conducting usability tests’. One participant described themselves as 

‘Experienced in conducting usability tests’ and another as ‘Very experienced in conducting 

usability tests’. 
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3.1.4 Experience in Remote Usability Testing 

Remote usability testing is a style of usability testing where the participant of the study and 

usability professional(s) conducting the study are in different geographical locations, making in-

person usability testing unfeasible; various techniques and technologies are used to conduct the 

study and collect data (Scholtz, 2001). For example, the participant may be interacting with a 

website on their home computer, while a usability professional across the world observes them 

(with given consent) via screen and voice sharing software. 

6 of the 10 participants had conducted remote usability testing in the past year. 4 were 

‘Somewhat comfortable in conducting remote usability testing’, 4 indicated having ‘Some 

knowledge of what it is’, one indicated being ‘Experienced in conducting remote usability 

testing’, and one had ‘No experience conducting remote usability testing’. 
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Table 3-1 Participants' self-reported experience conducting usability studies 
 No 

Experience 
Some 

knowledge of 
what it is 

Somewhat 
comfortable in 

conducting 

Experienced in 
Conducting 

Very 
Experienced 

in 
Conducting 

Heuristic 
Evaluation 

 
   

 

 

 

Usability 
Testing 

  

 

  

 

Remote 
Usability 

Testing 
 

 

 

 

 
 

 

- Signifies a participant’s response 
 

3.1.5 Experience with Web Analytics 

Only 3 participants had experience with Web Analytics for extracting usability information. 

These 3 participants used Google Analytics solely for their personal websites to understand basic 

usage information such as popular links and pages, and the number of unique visits per day. 

Only 2 participants had experience with logfiles for extracting usability information. Similar to 

those whom used Google Analytics, both reported using logfiles solely to identify popular links 

and pages. 
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3.2 Materials 

Two sets of materials were used in this experiment: researcher materials and participant 

materials. 

3.2.1 Researcher Materials 

The researcher was equipped with the following: 

1. Experiment instructions 

2. A pen and notepad 

3. Screen and voice recording software 

 
1. Experiment Instructions 

A script was read to all participants informing them of the goals of the experiment, their rights, 

and asking that they provide open and honest feedback. The instructions outlined the tasks and 

questions to be asked of users. (See APPENDIX A – RESEARCHER MATERIALS). 

2. Pen and Notepad 

Notes were taken with a pen and a notepad during each experimental trial. Pen and notepad were 

used rather than a computer to avoid participant distraction. 
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3. Screen and voice recording software 

Screenflow7, a screen and voice recording software, was used to document each experimental 

trial. Recordings were later reviewed to document additional information that may have been 

missed. 

3.2.2 Participant Materials 

Participants were provided the following materials during the experiment (APPENDIX B – 

PARTICIPANT MATERIALS): 

1. The scenario 

2. A high-level description of logfiles 

3. A high-level description of the Orlando website 

4. A computer with Internet access 

5. Access to the Orlando website 

6. Orlando user sessions reanimated through ViDLog 

7. A post-experiment questionnaire 

The following subsections describe these participant materials. 

                                                

7 Screenflow – “powerful, easy-to-use screencasting software for the Mac” (Telestream Inc., 

2009) found at www.telestream.net/screen-flow 
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1. The scenario 

Participants were given a scenario, wherein they were expected to complete a set of tasks. The 

scenario was: 

You are a usability professional hired to improve the website Orlando: Women’s Writing 

in the British Isles. After familiarizing yourself with the website, you would like to 

understand how it is being used. Unfortunately, Orlando’s users are widely dispersed 

geographically, and interviews and usability testing are not feasible. On the plus side, 

you have access to two resources: (1) the website’s logfiles documenting all user activity 

on the website; and (2) ViDLog: a program that interprets these logfiles and allows you 

to view visually how each user interacted with the website. Your plan is to use ViDLog to 

understand the usage of Orlando. 

Participants were asked to keep the following questions in-mind while using ViDLog: 

-How are users using the website? 
-What are users doing? 
-What is their goal? 
-What is their strategy? 
-How proficient are they? 
-Are they successful in completing their goal? 

 
2. Logfile Description 

Participants were given a one-page description of logfiles. This summary described each 

component of a log entry, as well as the deficiencies of logfile data. 

3. Description of the Orlando website 

Participants were briefed on Orlando.  
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4. A computer with Internet access 

Participants were given a laptop computer to use during the experiment with Internet access. The 

laptop belonged to one of the researchers and was equipped with the Screenflow screen and 

voice recording software. 

5. Access to Orlando 

Participants were given access to the Orlando website. 

6. Orlando user sessions reanimated through ViDLog 

Participants were given access to two Orlando user sessions reanimated through ViDLog. 

As the goal of the experiment was to assess if the usability professionals’ inferences of the users’ 

a) goals , b) strategies , c) successes or failures , and d) proficiencies  were correct, 

logfile data had to be generated with the help of Orlando users so that the answers to these 

questions would be known prior to conducting the experiment. 

Two Orlando users were used to generate the usage data: an Orlando novice and an Orlando 

expert. The intent behind using 1 novice and 1 expert was to polarize the data in case either 

expert or novice usage was too ambiguous to make sense of. The Orlando novice was a museum 

curator with a Masters degree in library studies who had never used Orlando prior to this study, 

and was recruited as an acquaintance of one of the researchers. The Orlando expert was a 

graduate researcher fluent in Orlando who used Orlando for their PhD research, and was 

recruited via the creator of Orlando. Both were experts in the domain of Women’s literature. 

Because participants were chosen to generate the logfile data, the answer to d) the users’ 

proficiencies  was therefore known. 
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The creator of Orlando (a women’s literature scholar and professor at the University of Guelph 

and University of Alberta) formulated a research question to be provided to the novice Orlando 

user: 

What can you discover about governesses in the nineteenth century? Did they write? 

What was their place in society and how was that reflected in literature? 

The novice was to answer this research question using only the Orlando website. 

The expert was asked to demonstrate how they typically use the Orlando website to conduct their 

PhD research. As the expert did so, she explained that her goal was to research New Woman8 

authors in the Theosophical society, and collect bibliographic information for future research. 

This approach was taken with the expert, rather than giving them a task, to enable them to 

interact with Orlando in a way they were familiar with, and thus exhibit their expertise. 

Because the novice user was supplied their research question, and the expert provided theirs, the 

answer to a) the users’ goals was known. 

To determine each user’s b) strategy , and c) success or failure , their attempts to solve their 

research questions were observed, and they were asked to verbalize their thoughts while doing so. 

This technique of asking participants to verbalize their thoughts while interacting with an 

interface is called the think-aloud protocol (Fernandez, Insfran, Abraho, 2011). 

                                                

8 New Woman – The expert user described a ‘New Woman’ as an emancipated female in a male-

dominated society 



 

 48 

Strategy was observed through the user’s approach of using the navigational elements. The 

Orlando novice demonstrated a very directed strategy: she modified her search criteria through 

trial and error until she found what she was looking for, and frequently used the browser’s ‘back’ 

button to navigate between search results and search criteria. The Orlando expert demonstrated 

exploratory strategy, investigating a variety of content related to her research question. Her 

primary means of navigation was through multiple browser tabs and windows.  

Success was measured by the degree of completion of the research question, as well as the depth 

of the answer. For example, the novice tried to answer the research question (governesses in 

nineteenth century literature) to a bare minimum, was unable to answer all parts of her research 

question, was unconfident in her success at answering the given research question and gave up 

on a search results page, and uncovered only a small amount of high-level information. The 

novice was deemed unsuccessful. In contrast, the expert uncovered a lot of in-depth information 

on her topic (New Woman authors in the Theosophical Society), and commented on the 

relevance of the material to this topic. The expert was deemed successful. 

Table 3-2 summarizes each user’s goal, strategy, degree success, and proficiency. 

Table 3-2 Orlando users' goals, strategies, degree of success, and proficiency 
  Goal Strategy Success or 

Failure 
Proficiency 

Orlando 
Novice 

What can you discover about 
governesses in the nineteenth 
century? Did they write? What was 
their place in society and how was 
that reflected in literature? 

Directed 
 

Back button 
to navigate 

Unsuccessful Novice 

Orlando 
Expert 

Find what you can about any New 
Woman authors in the 
Theosophical Society.  Gather 
bibliographic information for 
future research. 

Exploratory 
 

Multiple tabs/ 
windows to 

navigate 

Successful Expert 
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Each user’s interactions with the Orlando website were automatically captured by the website’s 

webserver and encoded into logfiles. These logfiles were then fed into ViDLog to reanimate each 

user’s session. 

7. Post‐experiment questionnaire 

At the end of each experimental trial, each participant was asked to fill out a post-experiment 

questionnaire subjectively rating ViDLog. 

3.3 Design 

In order to measure the success (effectiveness) and value of ViDLog’s logfile reanimation for 

providing usability insights, two sets of metrics were devised: 1) Whether or not participants 

were correct in the inferences of the two users’ goals, strategies, successes or failures, and 

proficiency; and 2) Participants’ subjective ratings of ViDLog (and by association, logfile 

reanimation) 

3.3.1 Measuring accuracy of participants’ inferences 

To measure the accuracy of participants’ inferences (i.e. to test the hypotheses), participants were 

first asked to explore two reanimated user sessions using ViDLog. Participants were asked to 

infer each user’s goal, strategy, degree of success, and proficiency. (Note that although the 

Orlando users are referred to as ‘novice’ and ‘expert’ throughout this thesis, participants were 

unaware of the proficiencies of each user, having them referred to as only ‘user 1’ and ‘user 2’). 

These inferences were then compared to the users’ actual goals, strategies, degree of success, and 

proficiencies as determined prior to conducting the experiment. For logfile reanimation to be 

deemed successful for providing usability insights, participants would have to successfully infer 

users’ goals, strategies, degrees of success, and proficiencies. 
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3.3.2 Participants’ rating of ViDLog 

To measure participants’ perception of ViDLog’s effectiveness and value (and by association, 

logfile reanimation), a questionnaire was administered to participants with the following metrics: 

1. Enjoyableness of using ViDLog 

2. Interestingness 

3. Ease of use for understanding how a user uses Orlando 

4. Immersion into ViDLog / user session 

5. Adequacy of information provided on the user session and ViDLog’s state9 

6. Adequacy of controls for addressing your needs 

7. Utility for usability studies 

Each metric was ranked on a 5-point Likert scale. The measure of success was to obtain a 

positive cumulative rating (i.e., the majority of participants provided a rating greater than 3 on 

the 5 point Likert scale). 

                                                

9 Note that participants did not have their inferences confirmed or denied at any point during or 

after the study. This was done to prevent future participants from discovering the answers to the 

research questions before participating in the study. However, this limited participants’ ability to 

effectively rate whether ViDLog provided adequate information. Therefore, participants’ answer 

to this question reflects only their estimate of its adequacy.  
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3.4 Procedure 

In the experiment the following procedure was used: 

1.  Introduction to the study (5 minutes allocated) 

2.  Pre-experiment screening questionnaire (10 minutes allocated) 

3.  Provision of supporting information (5 minutes allocated) 

4.  Introduction to and familiarization with Orlando and ViDLog (variable amount of time) 

5.  Asking participants to use ViDLog to make usage inferences on 2 user sessions (1 – 1.5 

hours allocated) 

6.  Post-experiment questionnaire (10 minutes) 

 
1. Introduction to the study 

Participants were introduced to the study, informed of their rights, and told what was expected of 

them. Once they had voiced any concerns and were comfortable proceeding, they were asked to 

sign a consent form. This process took approximately 5 minutes. 

2. Pre‐study questionnaire 

Participants were asked to fill out a questionnaire; the focus of which was to gather demographic 

information on participants’ experience in usability. This process took approximately 10 minutes. 

3. Provision of supporting information 

Participants were given the scenario to envision themselves in, an information sheet on logfiles, a 

blurb about ViDLog, and a blurb about the website Orlando. This process took approximately 5 

minutes. 
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(See the Materials section of this thesis for a description of the supporting information, or 

APPENDIX B for the full articles.) 

4. Introduction to and familiarization with Orlando and ViDLog 

Participants were asked to explore both the Orlando website and the ViDLog interface to 

familiarize themselves with each before viewing a user session. Although each participant was 

allowed as much time as they felt was needed to familiarize themselves with Orlando and 

ViDLog, most spent approximately 5-10 minutes on this task. In order to evaluate the usability 

and learnability of ViDLog’s interface during the study, participants were asked to figure out the 

ViDLog interface themselves, rather than being trained on its use. In addition, participants were 

not given training in ViDLog, Orlando, and the domain (women’s literature) due to the time 

constraints of these busy individuals. However, this lack of training may have had a negative 

effect on participants’ ability to make usability insights using ViDLog (discussed in Section 

5.2.1).  

5. Asking participants to use ViDLog to make inferences on 2 user sessions 

Participants were asked to use ViDLog to make usage inferences on the novice user’s session. 

Recall, however, that participants were not informed of the proficiencies of the users whom they 

were observing. While viewing the reanimated session, participants were asked to verbalize any 

inferences as to what the user was doing, as well as any thoughts on using ViDLog (following 

the think-aloud protocol). At the end, participants were asked to infer the user’s goal, strategy, 

degree of success, and proficiency. Afterwards, participants were presented the expert user 

session and asked to do the same. Although each participant was allowed as much time as they 

felt was needed to make usability inferences on both user sessions, most spent approximately 1-

1.5 hours in total. 
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User sessions were presented in this order rather than in alternating order for the following 

reasons: 

• Usability professionals were learning to use ViDLog, learning about the website 

(Orlando), and learning about the domain (women’s literature), all while simultaneously 

trying to comprehend usage 

• Researchers did not want to make participants’ first uses of ViDLog overwhelmingly 

difficult by providing them with a user session that demonstrated expert and thus 

complex usage 

• There were concerns that if shown the expert user’s session first, participants would 

become frustrated if they did not understand what had happened, and not make an effort 

to understand the novice user’s session 

The deliberate order of presentation (fixed rather than variable) introduced an order-effect bias 

(discussed in Section 5.2.1). 

6. Post‐experiment questionnaire 

Participants were asked to anonymously fill out a 5-point Likert questionnaire rating ViDLog 

(and by association, logfile reanimation). To reduce bias, participants filled out the questionnaire 

in private, were asked not to include any identifying information, told to submit the questionnaire 

face down, and informed that the results would be anonymized. This process took approximately 

10 minutes. 
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Chapter 4 Results and Discussion 

In Chapter 2, ViDLog was put forward as a tool for understanding website usability through the 

proposed technique of logfile reanimation. To understand the value of ViDLog in this role, 4 

research questions were proposed along with a research methodology (see Chapter 3). In this 

chapter the results of this research are described in 6 sections: 

• 4.1 Inferring a user’s goal 
• 4.2 Inferring a user’s strategy 
• 4.3 Inferring a user’s success or failure  
• 4.4 Inferring a user’s proficiency 
• 4.5 Rating ViDLog 
• 4.6 Design Feedback 

Sections 4.1, 4.2, 4.3 and 4.4 describe the study findings with respect to the 4 research questions. 

Section 4.5 describes participants’ rating of ViDLog and logfile reanimation. Section 4.6 

describes the participants’ design feedback on ViDLog. 

Note that results are primarily reported in number of participants rather than percentage of 

participants as there was a convenient number to work with (10 participants in total). 

4.1 Inferring a user’s goal 

As described in Subsection 3.2.2 of the Methodology, the novice Orlando user’s goal was to 

discover what they could about governesses in the nineteenth century, i.e. whether they wrote, 

their place in society, and how this was reflected in literature. The expert-user’s goal was to 

research New Woman authors who were part of the Theosophical Society, and to gather 

bibliographic information for future reading (see Table 3-2 for a summary). 
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After viewing the novice’s interactions with Orlando, all 10 participants correctly reported that 

the novice was looking for literature by and about a governess. Of these, only 1 of the 

participants correctly reported that the novice was researching what “the life of a governess is 

and how they are portrayed” (Participant K). None of the participants realized the novice was 

looking within a specific time period (nineteenth century). 

After viewing the expert’s interactions with Orlando, 8 participants correctly reported that the 

expert was researching female authors whom were part of the theosophical society; 1 participant 

was unsure of the goal, and 1 incorrectly reported that the expert was looking for a particular 

author. 3 participants understood that the expert was interested in collecting bibliographic 

information. None of the participants understood that the expert was looking for New Woman 

authors. 

Table 4-1 summarizes these findings. 
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Table 4-1 Participants' inferences of the users' goals 
 Goal  Number of participants who were correct in their 

inferences of the users’ goals 
Novice Governesses 

writers/characters in literature  
 Criteria: 19th century 

 
 Criteria: role in society 

and portrayal in 
literature 

 

Expert Authors in the Theosophical 
society  
 Criteria: New Woman 

authors  
 Criteria: Bibliographic 

information  

- A participant whom had a correct inference 

- A participant whom had an incorrect inference 
 
The majority of participants (80% - 100%) were able to successfully infer each user’s 

overarching goal, however few (0% - 30%) were able to determine the specific criteria for each 

goal i.e. nineteenth century. 

Participants’ high success rate in determining the users’ overarching goals was a result of the 

overarching goal being reflected in the search terms used, and therefore easily determined when 

ViDLog reanimated the search interactions. For example, the novice performed a text search for 

‘governess’ and the expert performed a text search for ‘theosophical society’. In addition, 

participants knew that the users were looking for authors since the purpose of the website 

Orlando is to provide information on authors and their works; an inference which could have 

been made simply by knowing the website the users interacted with, rather than observing their 

interactions. 
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However, as users did not type their specific goal criteria into Orlando’s search engine intending 

to visually parse the website for the desired information, the goal criteria was difficult to infer 

through these reanimated ambiguous interactions. For example, although the novice was looking 

for governesses in the nineteenth century, the novice did not use Orlando’s date filter to specify a 

date range, rather she visually parsed the results for the desired time period. On content-abundant 

pages, it was difficult for participants to determine where the user was looking. 

Regarding ‘RQ1: Can a user’s goal be inferred through ViDLog?’, it is clear that the 

majority of participants (80-100%) were able to infer a user’s goal when it was typed into the 

interface and thus recorded into the logfile, but not able to infer goals otherwise. 

4.2 Inferring a user’s strategy 

As described in Subsection 3.2.2 of the Methodology, the novice’s strategy was direct: they 

attempted a search, then continually modify the search criteria by trial-and-error until producing 

the desired results. The novice used the browser’s ‘back’ button as their primary means of 

navigation. In contrast, the expert’s strategy was to explore a topic and find as much research 

material as possible. To navigate, the expert primarily used multiple browser windows and tabs. 

After viewing the novice’s interactions, 9 participants accurately reported the novice’s strategy. 

They recognized that the novice first attempted a search, then as Participant J put it, 

“[continuously] changed their query based on system feedback.” Participant B described the 

strategy as “directed”. One participant did not provide specific enough information on their 

inference of the expert’s strategy.   

7 participants explicitly noted that the novice “navigated using only the [browser’s] back button” 

(Participant A).  
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After viewing the expert’s interactions, 7 participants described the expert’s strategy as 

‘exploring’ or ‘researching’. 1 of these participants also described the expert as “in discovery 

mode” (Participant C). Participants came to this conclusion after noticing that the expert spent a 

large amount of time on pages that were text-heavy, i.e., reading and sense making. 

When the expert started navigating using multiple browser windows and tabs, and as ViDLog is 

incapable of determining or displaying when new windows and tabs have been opened due to the 

inability of logfiles to capture this kind of interaction, 7 participants recognized that something 

inexplicable had happened and that the expert was able to jump from one page to the next 

although no link existed to enable them to do so. Notably, 1 participant exclaimed, “how do I get 

to Eva Gore Booth? She [the user] found [it] in 12 seconds. I can't find it in 12 seconds!" 

(Participant A). After traversing back and forth through the expert’s interactions and examining 

the webpages visited, 6 of the participants figured out that the expert had navigated using 

multiple windows or tabs. These participants concluded, "I'm guessing that she opened, in a new 

tab, this first [page], and then opened the other two in new tabs because these are [all] search 

results [from the previous page]" (Participant D). Although 6 of the participants eventually 

figured it out, it was apparent to the researcher that participants were expending considerable 

mental effort to try and deduce what was happening. 

Interestingly, 3 participants didn’t even notice that the user had navigated to various pages 

without a navigational conduit allowing them to do so. This may be due to the fact that the 7 who 

noticed examined every page the expert visited to see which link the user clicked, whereas the 3 

who did not notice did not do this. 

Table 4-2 depicts these findings. 
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Table 4-2 Participant's inferences of users' strategies 
 Strategy  Number of participants who were correct in their 

inferences of the users’ goals 
Novice Trial-and-error through 

modification of search criteria  
Navigate through using the 
browser’s Back button  

Expert Exploring / Researching 
 

Navigate through multiple 
tabs / windows  

- A participant whom had a correct inference 

- A participant whom had an incorrect inference 
 
With regard to RQ2: Can a user’s strategy be inferred through ViDLog?, it is clear 

that the majority of participants (60-90%) were able to use ViDLog to successfully infer and 

describe both users’ strategies. 

4.3 Inferring a user’s success or failure 

As described in Subsection 3.2.2 of the Methodology, the novice user was unsuccessful at 

achieving their goal, while the expert user was successful. 

After viewing the novice’s session, 8 participants correctly reported that the novice was 

unsuccessful at their task. They based this on the novice: 

• Constantly modifying her search criteria 

• Spending little time on content-abundant pages (pages with a large volume of text) 

• Ending her session on a search results page, which participants felt was “an odd place to 

leave off” (Participant B) giving participants "the sense [the novice] didn’t find exactly 

what [they] were looking for” (Participant A).  
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However, participants all used unconfident language when describing the novice’s lack of 

success, such as “probably not” (Participant D), “I don’t think so” (Participant C), and “I’m 

guessing that they weren’t successful” (Participant B).  

After viewing the expert’s session, all participants correctly reported that the expert was 

successful in their task. Their rationale for this was that the user spent “lots of time reading” 

(Participant A) on pages that were text-heavy, and because participants felt the initial search 

criteria was accurately represented in these pages. In contrast to their statements regarding the 

novice, only 4 of the 10 participants used unconfident language to describe the expert’s success 

such as “I think yes” (Participant A) and “I’m guessing [so]” (Participant D), where the 

remaining 6 asserted their inferences with confidence. 

Table 4-3 depicts these findings. 

Table 4-3 Participants' inferences of users’ success 
 Success Number of participants who were correct in their 

inferences of the users’ goals 
Novice Unsuccessful 

 
Expert Successful 

 

- A participant whom had a correct inference 

- A participant whom had an incorrect inference 
 
Regarding RQ3: Can a user’s success or failure be inferred through ViDLog?, 

results showed that the majority of participants (80-100%) were able to successfully infer both 

users’ degree of success. It seems, however, that the novice’s success was a bit ambiguous to 

participants, leaving them unconfident in their initial assessments. 
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The researchers observed that participants were able to accurately infer users’ degree of success, 

but unconfident in the novice user’s success for 3 potential reasons:  

1. The novice user’s unsuccessful interactions were ambiguous 

2. In order to evaluate success of one user’s interactions, participants needed to view 

another user’s interactions to establish a relative baseline 

3. Participants first needed to see successful to detect unsuccessful use 

It is also important to note that participants were unfamiliar with the domain (women’s literature), 

the website in use (Orlando), and the tool (ViDLog); and this lack of familiarity would have 

negatively affected their ability to infer these users’ degree of success. 

4.4 Inferring a user’s proficiency 

As a reminder of what was discussed in Section 3.2.2 of the Methodology, although the 

researchers were aware of the users’ proficiencies, the participants were not; the novice and 

expert were respectively referred to as ‘user 1’ and ‘user 2’. 

After viewing the novice’s session, there was a wide range of responses regarding her 

proficiency. 3 participants felt the user was a novice, 4 that she was an intermediate, 1 that she 

was between an intermediate and expert, and 2 felt they did not have enough information to 

determine the novice’s proficiency. 

In contrast, after viewing the expert’s session, 8 participants were confident that the expert user 

was an expert, some describing the expert as a “power user” (Participant C, Participant H, 

Participant J). 2 participants felt they did not have enough information to assert the expert’s 

proficiency.   
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Interestingly, after viewing the expert’s session, 7 participants recanted their previous assessment 

of the novice’s expertise, confidently and correctly re-classifying them as a ‘novice’, sharing the 

sentiment that the expert was “more proficient than the first person” i.e. the novice (Participant J). 

Participant H correctly identified that it was the novice’s “first time on Orlando”. 

Table 4-4 depicts these findings. 

Table 4-4 Participant Inferences of user proficiencies 
 Number of participants who were correct in their 

inferences of user proficiency 
Novice 
(before viewing the expert’s interactions)  

Expert 
 

Novice 
(after viewing the expert’s interactions)  

- A participant whom had a correct inference 

- A participant whom had an incorrect inference 
 
Regarding RQ4: Can a user’s proficiency be inferred through ViDLog?, the majority 

of the users (70-80%) were able to successfully infer both users’ proficiencies, however were 

only able to do so after viewing both sessions. Researchers observed 3 potential reasons for this:  

1. Proficiency is more easily understood and described in relative terms 

2. Expert usage must be viewed to correctly detect novice usage 

3. Successful usage must first be viewed in order to infer proficiencies 

It is important to note that participants were unfamiliar with the domain (women’s literature), the 

website in use (Orlando), and the tool (ViDLog); and this lack of familiarity might have 
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negatively affected their ability to recognize expert versus novice usage, similar to affecting their 

ability to recognize these users’ success or failure. 

4.5 Rating ViDLog 

As described in Subsection 3.2.2 of the Methodology, after participants viewed both novice and 

expert user sessions, a 5-point Likert style questionnaire was administered asking participants to 

rate ViDLog (and by association, logfile reanimation). The goal was to obtain a subjective 

measure on the effectiveness and value of ViDLog’s logfile reanimation (both the tool and 

technique) for making usability insights. Participants were asked to rate ViDLog across 7 

dimensions: 

1. Ease of use for understanding how a user uses a website 

2. Immersion into ViDLog / user session 

3. Adequacy of information provided on the user session and ViDLog’s state 

4. Adequacy of controls for addressing your needs 

5. Enjoyableness of using ViDLog 

6. Interestingness 

7. Utility for usability studies 

Afterwards, participants were asked to openly discuss their impressions of ViDLog.   

Overall, the response was only slightly positive. Findings are depicted in the tables that follow, 

and discussed in the remainder of this section. 
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1. Ease of use for understanding how a user uses Orlando 

Table 4-5 Ease of use for understanding how a user uses Orlando 
 Very 

Difficult 
 

Difficult 
 

Neutral 
 

Easy 
Very 
Easy 

1. Ease of use for 
understanding how a 
user uses Orlando 

 

   

 

- Signifies a participant’s response 
 
When asked to rate the ease of use of ViDLog for understanding how a user uses Orlando, 

responses were clustered around positive, neutral, and negative (see Table 4-5). Participants felt 

that ViDLog’s interface was “simple, [and] obvious” (Participant J), and “fairly easy [to use]” 

(Participant A, Participant F, Participant H); yet the researchers observed that it was mentally 

taxing for participants to try to comprehend what users had done. Participant B illustrated this, 

saying:  

“[There is] still a certain amount of interpretation going on. I have to look at it and 

infer what the user had in mind and figure out what they’re up to. [I] need to devote a 

fair amount of mental energy to have a model of what [the user] is doing.” 

Participant J mirrored this sentiment saying, “[a user’s actions are] difficult to 

comprehend” (Participant B). 

This accounts for the wide range of responses received. 
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2. Immersion into ViDLog / user session 

Table 4-6 Immersion into ViDLog / user session 
 Very 

Un-immersive 
 

Un-
immersive 

 
Neutral 

 
Immersive 

Very 
Immersive 

2. Immersion into 
ViDLog / user 
session 

 
 

  

 

- Signifies a participant’s response 
 
“Immersion into ViDLog / user session” asked participants to rate how engaged they felt in the 

user’s session and using the tool. There was a range of positive, neutral, and negative responses 

(see Table 4-6). 9 of 10 responses were neutral or above. The researchers observed that 

participants felt like they were immersed in the user’s session and experiencing it from the user’s 

perspective, but they also felt that they were being herded along linearly in the user’s session 

when they wanted to explore in a non-linear fashion. For example, Participant J stated, “[I] felt 

like was taken for a ride row by row”. Participant B stated, “I hate having to click through here,” 

referring to the next and previous buttons.  

This suggests that that these conflicting sentiments are the reason for the positive, negative, and 

neutral ratings. 
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3. Adequacy of information provided on the user session and ViDLog’s state 

Table 4-7 Adequacy of information provided on the user session and ViDLog's 
state 
  

Inadequate 
Somewhat 
inadequate 

 
Neutral 

Somewhat 
adequate 

 
Adequate 

3. Adequacy of 
information provided 
on the user session and 
ViDLog’s state 

 

 

 

 

 

- Signifies a participant’s response. The letter correlates to the participant (ex: ‘H’ is ‘Participant H’). 
 
Prior to rating the ‘adequacy of information provided on the user session and ViDLog’s state’, 

participants were not informed of the correctness of their inferences on users’ goals, strategies, 

successes, or proficiencies. Although this may have negatively affected participants’ ability to 

effectively rate ViDLog in this regard, it was necessary in order to prevent future participants 

from learning the answers to the research questions before participating in the study. Therefore, 

participants’ responses reflect their perception of ViDLog’s information adequacy relating to 

how certain they felt in their inferences. 

When asked to rate the adequacy of information provided on the user session and ViDLog’s state, 

responses took form of a bimodal distribution, being split between adequate and inadequate (see 

Table 4-7). 

During the study, the researchers observed the proficiencies of participants in usability based off 

of participants’ insights and behaviour. There was an inverse relationship between participants’ 

proficiency in usability, and their rating of ViDLog’s information adequacy (depicted in Table 

4-8): 
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Table 4-8 Adequacy of Information vs. Observed Proficiency in Usability 
  RESPONSE 
  Somewhat 

inadequate 
Neutral Somewhat 

adequate 

O
B

SE
R

V
E

D
 P

R
O

FI
C

IE
N

C
Y

 
IN

 U
SA

B
IL

IT
Y

 High  

 

  

Medium  
 

 

Low 
 

  

 
 
When asked is ViDLog adequate?, participants with low proficiency in usability responded 

simply “yes” (Participant E). Whereas participants with high proficiency in usability responded 

negatively, e.g., “we’re losing the big picture” (Participant H), i.e., they were missing a high-

level summary of user interactions describing the entire visit10. This was reflected in participants’ 

statements: 

• “Something that would gather all the info and summarize it would be good. Something 

like ‘index page was accessed 500 times’, or ‘this user accessed this next page 4 times in 

this stay, and accessed 8 pages in total’” (Participant H) 

• “[There would be] more value if an algorithm found [the] most common mistakes” 

(Participant F) 

 

                                                

10 Note that although Participant I was of low proficiency and found the information inadequate 

(a response correlated with those of high proficiency), this is likely due to the fact that this 

participant preferred high level Web Analytics over this technique. 
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Notably, participants wanted a list of the user’s interactions, searches, and pages visited: 

• “Now I’m navigating backwards to look at the last action because I don’t remember what 

got them to this point. The workflow is really difficult to follow. I am trying to get a map 

of what they did in my head… [I need to see] the whole history to see trends. If you could 

get the names of the pages, actions, all that stuff there, you would avoid some of the 

clicking around to figure out what they were doing 2 pages ago” (Participant C) 

• “I want a list of actions and pages somewhere” (Participant I) 

• “[I] should be able to go through a list of actions and pick out the screen I want to see” 

(Participant H) 

• "It would be nice if I could click on Current Action and see a summary of actions. The 

way I would want to use this tool is to have a task flow [i.e. list of actions] and to 

determine how much time was spent [on each page]…” (Participant J). 

Participant A also wanted some indication of where on the page the user interacted, rather than 

just the textual descriptions of actions taken. It was observed that participants visually parsed 

each page to see where the user interacted. Also, when arriving on a content-abundant page, 

participants were unsure where, specifically, the user was looking. 

In addition, the lack of perceived adequacy of information provided may have been due to 

confusion caused by the Timebar’s colour coding (see Figure 2-13). For example, participant F 

stated: “I don’t like the vertical bar [graph], and the different colour scheme is confusing because 

it doesn’t mean anything to me.” 
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There are 2 potential reasons for the bi-modal distribution in responses: 

• Participants with a higher proficiency in usability were more proficient in identifying 

usability issues in ViDLog 

• Participants with a higher proficiency in usability put a higher value on the types of 

information that ViDLog does not provide 

Note that analysis of the correlation between participant (usability professionals) characteristics 

and their response was only done for this metric (adequacy of information provided) as it was of 

particular interest. This type of analysis was not done on other the other metrics since this 

relationship was not the primary focus of the study. Section 5.3 - Future Work discusses the 

importance of investigating this relationship in future research. 

4. Adequacy of controls for addressing participants’ needs 

Table 4-9 Adequacy of controls for addressing participants' needs 
 Inadequate 

controls 
Somewhat 
Inadequate 

Neutral Somewhat 
Adequate 

Adequate 
controls 

4. Adequacy of 
controls for addressing 
participants’ needs 

 

 

 

 

 

- Signifies a participant’s response 
 
When asked to rate the adequacy of ViDLog’s controls for addressing the participants’ needs, 

there was a polarization in responses between ‘adequate’ and ‘inadequate’ (see Table 4-9). 

Responses took the form of a bimodal distribution. 6 of the 10 responses were positive. The 

positive responses can be accounted for by participants finding the navigation easy to use, stating 

“it is just an arrow going back and forth… I don’t think there is anything else you need. I don’t 
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need another control” (Participant G). In contrast, negative feedback stated that the ‘previous’ 

and ‘next’ arrows were limiting:  

• I feel kind of constrained and claustrophobic having to click on these back and forwards 

arrows” (Participant B) 

•  “[I] felt like was taken for a ride row by row” (Participant J) 

• “It bothers me that the only way to interact and go back and forth was the arrows. I would 

basically like to click on a specific step [in the graph] and go to it, or enter in a page 

number to go to it” (Participant H).  

Mirroring Participant H’s sentiments, 70% of participants either tried to click on the Timebar to 

navigate through the user’s interactions, or explicitly stated that they “would expect to be able to 

click on the sub-bars in the [Timebar] graph to navigate rather than just [using] the arrows” 

(Participant C). Participant B stated that he would also like to “drag the arrow from spot to spot” 

to navigate. 

5. Enjoyableness of using ViDLog 

Table 4-10 Enjoyableness of using ViDLog 
 Very 

Un-enjoyable 
 

Un-enjoyable 
 

Neutral 
 

Enjoyable 
Very 

Enjoyable 
5. Enjoyableness of 
using ViDLog 

  

 

 

 

- Signifies a participant’s response 
 
When asked to rate the enjoyableness of using ViDLog, responses were positive or neutral- there 

were no negative responses (see Table 4-10). All responses were neutral of above. The 8 
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participants whom described ViDLog to be ‘fairly easy to use with a simple interface’ contribute 

to the positive sentiment. Although they found it easy to use, participants also experienced 

frustration, accounting for the negative sentiments. When observing the expert inexplicably 

jumping from one page to the next where no link conduit was present (recall, in actuality the 

expert opened multiple windows and tabs from the search results), participants showed their 

frustration either verbally or through their body language. Participant H clearly illustrated this 

point: 

“[Using ViDLog was] satisfying in general. The [novice] user in general was. It 

was frustrating that I couldn’t fully understand what the [expert] user was doing… 

the [expert] user was very frustrating because I didn’t know how they were getting 

from point A to point B… but that is also the reality of qualitative work” 

(Participant H).  

Three participants mirrored this sentiment in similar words.  

From these statements, part of the frustration (or lack of satisfaction) participants experienced 

might have stemmed from trying to comprehend a tool and technique they were unfamiliar with 

(ViDLog), a website they were unfamiliar with (Orlando), and a domain they were unfamiliar 

with (women’s literature). Participant F highlighted this first point through his statement “[I was] 

a bit frustrated a few times, but that’s what happens when learning a new piece of software”. 

Participant G highlighted another reason why ViDLog may not have been satisfying: “It would 

be satisfying if there were supplementary information, or if I knew what they were saying.” i.e., 

participants needed additional information to support their understanding gained while using 

ViDLog, such as a recording of the user’s verbalized thoughts and intentions. 
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Despite the collection of negative sentiments, it is interesting that none of the participants rated 

ViDLog as ‘Un-enjoyable’. This is accounted for by 1) the novelty of ViDLog, and 2) reluctance 

of participants to give the researcher’s tool a bad rating. 

6. Interestingness of ViDLog 

Table 4-11 Interestingness of ViDLog 
 Very 

Uninteresting 
 

Uninteresting 
 

Neutral 
 

Interesting 
Very 

Interesting 
6. Interestingness of 
ViDLog 

  

 

 

 

- Signifies a participant’s response 
 
When asked to rate the interestingness of ViDLog, responses were mostly positive and a few 

neutral (see Table 4-11). The average response was positive. Of the 7 participants who found 

ViDLog interesting, 2 said so within mixed sentiments such as “interesting and confusing” 

(Participant G), and “interesting, but grouping user data is more interesting” (Participant J), 

suggesting that ViDLog’s shortcomings in other areas reduced their perception of its 

interestingness. These shortcomings are discussed further in 7. Utility for usability studies. 
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7. Utility for usability studies 

Table 4-12 Utility for usability studies 
 Not useful at 

all 
Not very 

useful 
Neither Somewhat 

Useful 
Useful 

7. Utility for usability 
studies 

  
 

 

 

- Signifies a participant’s response 
 
When asked to rate the utility of ViDLog for usability studies, the majority of participants found 

ViDLog ‘somewhat useful’ (see Table 4-12). 

The positive feedback was a response of several factors: 

• “Really good for assessing a website’s navigation” (Participant F) 

• “Good for understanding workflow” (Participant J) and “streamlining workflows” 

(Participant K) 

• “Value in… assess[ing] what kinds of tasks they are generally trying to do”  

(Participant F) 

• “Value in seeing errors people make” (Participant F) and “where sticking points are” 

(Participant K) 

• “Good for tracking and understanding behaviour… for basic users” (Participant H) 

• “Useful for an individual user story” (Participant J) and “[getting] anecdotal [data]” 

(Participant H) 

•  “Powerful without spending too many resources” (Participant D) 
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In contrast, some participants also felt as if ViDLog was “missing the big picture” (Participant J) 

and thought that it would be more useful as a complement to another form of usability study 

rather than as a technique on its own (Participant B, Participant G, Participant H, Participant K).  

Participant H stated that the “level of granularity … [is] not enough to make wider claims about 

the effectiveness about a website.” Participant G felt that it was lacking too much 

“supplementary information”, such as “what [the users] were saying”, to be an effective 

technique on its own. Participant B stated, “I feel it would be a useful additional piece of 

information, though I prefer usability testing as a way to gather information.” Participant K had a 

similar sentiment stating “[ViDLog is] not as effective for usability” and “grouping user data is 

more interesting.” 

Notably, Participant B, whom was neutral in their assessment of ViDLog’s utility, stated “I’d be 

worried I’d be projecting too much into [the users’ intentions]” i.e. accidentally associating his 

own intentions with the user’s intentions. However he went on to say “getting a calibration in my 

head might help me use this tool… knowing what a few users actually did and comparing that to 

my interpretation.” Additional time spent analyzing user sessions will promote familiarity with 

the website in question (Orlando), the domain of use (women’s literature), with tool and 

technique (ViDLog); and viewing multiple user sessions will help ViDLog users develop a 

baseline to compare and contrast usage. Thus, as Participant B suggests, additional use of 

ViDLog will increase its effectiveness and value. 
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4.6 Design Feedback 

Throughout the study, participants openly gave feedback on the design of ViDLog. This section 

describes that feedback. 

It was observed and explicitly communicated by 6 participants that their primary sources of 

information were the Timebar, time text, and the Current/Previous action labels; although 

initially thought the Orlando website in the iFrame would be of primary focus and utility (see 

Figure 4-1). Participants shared the sentiment: 

Time spent on the page should be right next to the Current Action… currently you’re 

making me look in too many places for information… really the website is not the 

most important thing to me even though it’s a huge amount of the real estate 

(Participant F).  

Participants perceived the iFrame with the Orlando website in it as “more of a reference” 

(Participant H) than a primary source of information, and were frustrated that while trying to 

locate the information they needed, they found their “eyes scattering a lot” (Participant K) 

between the far-left and far-right of the interface.  
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PRIMARY SOURCES OF INFO SECONDARY SOURCE OF INFO 

 

 
 

Timebar & 
Textual description of time 

Current/Previous Action 
Label 

iFrame (Orlando) 

Figure 4-1 Primary and Secondary sources of information in ViDLog  
 
Participants B and F suggested representing each page in the iFrame as expandable thumbnails 

for reference. 

Participants also noted that “Current Action” was poor terminology, as it really describes the 

“Next Action”. This was a source of initial confusion, as stated by 7 of the participants. 

The ‘previous’ navigation button was an additional piece of confusion. Three participants 

accidentally clicked the browser’s ‘back’ button mistaking it for ViDLog’s ‘previous button’ due 

to their similarity in visual design (see Figure 4-2). This caused participants to accidentally exit 

ViDLog. 

 
Safari web browser’s  

back button 
ViDLog’s  
previous button 

Figure 4-2 Safari's back button vs. ViDLog's previous button 
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Participant B noted that there is “such a strong association between [the two]”, and Participant C 

explained that the “browser’s ‘back’ button is too easily hit”. Interestingly, Participant A clicked 

the browser’s ‘back’ button accidentally not because she associated it with the ‘previous’ button, 

but because she was trying to mimic everything the user did, and when ‘Current Action’ read 

that the user ‘clicked the back button’, the participant did the same. 

The design feedback gained suggests that ViDLog would benefit from interface improvements, 

discussed in the next chapter. 
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Chapter 5 Conclusions and Future Work 

This chapter summarizes the results of this thesis, discusses its limitations, and proposes future 

work. These topics are discussed in the following sections: 

5.1 Summary of Results  

5.2 Limitations 

5.3 Future Work 

5.1 Summary of Results 

ViDLog’s logfile reanimation was successful for gaining usability insights. Not only were 

usability professionals able to understand what users were doing, they were able to infer users’ 

goals, strategies, successes or failures, and proficiencies. To put this in context, they were able to 

do this without ViDLog training, without familiarity of the website being evaluated (the digital 

library resource Orlando), and without domain knowledge of the subject depicted in the user 

sessions (women’s literature).  

The results showed that a user’s goals can be successfully inferred through ViDLog if they type 

their goals into the website’s interface, but cannot be inferred otherwise. For example, usability 

professionals were able to infer that the expert user was researching literature by authors of the 

‘Theosophical Society’ because the user typed this into the search field, but were unable to infer 

that the user was looking for a ‘New Woman’ author because that information was not typed into 

the search field and thus did not show up in the exchanges between the user and the Orlando 

website. 
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Patterns of use and thus strategies were easily identified when viewing a series of interactions 

presented by ViDLog; for example, the novice’s strategy was trial-and-error, identified by 

participants through her frequent use of the back button to navigate from the search results to the 

search field to modify her criteria. 

Successes or failures were successfully inferred using ViDLog, but usability professionals were 

not confident in their inferences of the novice user whom exhibited ambiguous behaviour. For 

example, the novice tried many types of searches, spent little time investigating the search results, 

and ended her session on a search results page. Although participants correctly inferred that she 

unsuccessful, they were not confident in this inference. In contrast, the expert tried few searches 

and spent a lot of time reading content-abundant pages. Participants took note of this and, finding 

that the search query was accurately represented in these pages, inferred (correctly) that the 

expert was successful. 

Proficiencies of the novice and expert user were successfully inferred using ViDLog, but only 

after viewing both user sessions since proficiencies are understood in relative terms. For example, 

participants saw the novice repeatedly trying a search and failing, but because this was the only 

user session they had viewed, their inferences of her proficiency ranged widely. However, after 

viewing the expert whom tried few searches and spent a lot of time on pages with abundant 

content relevant to the search terms used, participants recognized this as expert usage, then 

realizing that what they had witnessed prior was, by contrast, novice usage. 

In part, the study’s success can be attributed to ViDLog’s user interface design. ViDLog’s simple 

user interface has only 2 controls (a previous and a next button – see Figure 2-13) to navigate 

through page views of a user’s session. ViDLog’s other interface elements provide information 
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on each page view that is updated with use of these controls, i.e. the controls allow for traversal 

through the logfile data and update the ViDLog’s interface to show the page viewed by the user, 

the time spent on that page, and the actions taken on that page. As a result, the purpose and 

function of interface elements were immediately understood, and usability professionals learned 

to use ViDLog quickly and without instruction. 

In addition, the information provided by ViDLog’s interface showed a visual depiction of pages 

visited, a numerical and graphical representation of time spent on these pages, and a textual 

description of actions taken on these pages. This combination of 1) visual imagery as seen by the 

original user during their session, and 2) supporting contextual details of the session, proved 

effective in facilitating an understanding of reanimated user sessions. 

Although ViDLog was successfully used to make usability insights of Orlando users, it is likely 

that ViDLog would be successful for other websites with a similar setup. However, the 

conditions required for ViDLog to be successful are less likely to exist on future websites due to 

the current trend of dynamic websites. (i.e., ideal conditions include a web server with default 

settings, a static website serving HTML content and specifying user input in page requests, users 

on Internet browsers that do not cache data, and no proxy server).  However, JavaScript tracking 

can be used in place of logfiles to address this issue. 

For ViDLog to be used in practice where usability insights cannot be validated, improvements 

would have to be made, and research would have to be conducted to ensure that ViDLog can be 

consistently used to make correct usability insights. The benefits of using ViDLog are that it is 

cost-effective, requires few resources, and provides access to a wealth of readily available usage 

data. 
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5.2 Limitations 

Despite the success of ViDLog and logfile reanimation, there were limitations to both this study 

and the tool. These are discussed in the following subsections: 

 5.2.1 Methodological Limitations 

5.2.2 ViDLog Limitations 

5.2.1 Methodological Limitations 

There were limitations in how this study was conducted. 

1. Interaction Data 

In this study, 2 users were used to generate logfile data. As a result, usability professionals 

viewed just 2 sets of reanimations. Furthermore, these 2 reanimations were strongly contrasting: 

one depicted novice usage and the other expert usage. Interestingly, usability professionals were 

only able to infer proficiencies after viewing both user sessions.  

The intent behind using 1 novice and 1 expert was to polarize the data in case either expert or 

novice usage was too ambiguous to make sense of. However, the small sample of user sessions 

and user types means that it is unclear whether: 

• There is a correlation between the number of sessions viewed and comprehension of user 

activity 

• Usability professionals would have been able to distinguish between reanimations from 

less contrasting users 

• Logfile reanimation can be used to understand all types of users and their usage or if 

these two were special cases 
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2. Order of presentation 

When presented with the reanimated user sessions, usability professionals were shown the 

novice user session first, and then the expert session. User sessions were presented in this order 

rather than in alternating order for the following reasons: 

• Usability professionals were learning to use ViDLog, learning about the website 

(Orlando), and learning about the domain (women’s literature), all while simultaneously 

trying to comprehend usage 

• Researchers did not want to make participants’ first uses of ViDLog overwhelmingly 

difficult by providing them with a user session that demonstrated expert and thus 

complex usage 

• There were concerns that if shown the expert user’s session first, participants would 

become frustrated if they did not understand what had happened, and not make an effort 

to understand the novice user’s session 

This fixed order of presentation meant that results reflect only what would happen if expert 

usage is viewed after novice usage. 

3. Lack of Training 

Usability professionals received very little training in Orlando, and the domain (women’s 

literature). This was due to the time constraints of these busy individuals whom were already 

donating hours of their time to participate in this study. No training was given in the use of 

ViDLog in order to effectively evaluate ViDLog’s usability and learnability during the study. 

Being unfamiliar with any of these three topics is atypical of a usability professional, who when 

conducting a usability study of a website, would first familiarize themselves with all three before 
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proceeding with the study. This lack of training limited their ability to successfully use ViDLog 

to infer usability insights. 

4. Subjective Rating of Information Adequacy 

Participants did not have their inferences confirmed or denied at any point during or after this 

study. This was deliberate in order to prevent future participants from discovering the answers to 

the research questions before participating in the study. However, this limited participants’ 

ability to accurately rate whether ViDLog provided adequate information- rather their answer to 

this question was based on their estimate of its adequacy. 

5.2.2 ViDLog Limitations 

ViDLog’s design was created with the intention of maximizing the effectiveness of logfile 

reanimation, however, there were limitations in how ViDLog was designed. 

1. Logfile Data 

Logfiles were used to power ViDLog because logfiles were what was available from the Orlando 

website. As a result, many of the limitations of ViDLog were inherited from the properties of 

logfiles. Namely, logfiles could not provide participants with information on a user’s gaze, voice, 

intentions, cursor movements, page scrolling, Internet-browser size, Internet-browser interactions 

(including the opening of new tabs or windows), interactions with dynamic content, or 

interactions behind a proxy server. This caused the reanimated sessions to be somewhat 

ambiguous; and usability professionals to feel that they were missing interaction information that 

they were used to having in usability testing (notably, a user’s voice, page scrolling, and cursor 

movements). For example, when the expert landed on a content-abundant page, ViDLog could 

not convey if the user was scrolling down the page, and what content the user was looking at, 
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causing uncertainty and confusion. When reanimations were unable to demonstrate the use of 

new browser windows or tabs, this caused added confusion and frustration. 

In addition, reanimation of this data could not convey information that was not input by the user 

during their sessions, such as non-explicit goal criteria. For example, usability professionals were 

able to infer that the novice user was researching literature by and about a governess because the 

keyword ‘governess’ was typed by the user into Orlando’s search engine, but unable to infer that 

the novice was looking for governesses within the nineteenth century, as the novice intended to 

visually parse results for this goal criteria. As a result, usability professionals could not infer 

users’ non-explicit goal criteria.  

As a result, the limitations of logfiles caused frustration and mental strain, and resulted in 

participants not performing as well as they could have if a richer data source were used, such as 

JavaScript tracking data. For example, JavaScript tracking would have provided data on page 

scrolling and opened browser windows and tabs, and as a result, ViDLog would have been able 

to reanimate these types of interactions, making them easier to infer. 

2. UI Design 

ViDLog received only mildly positive ratings in terms of ease of use, enjoyment of use, 

interestingness, and utility for usability studies. It also received a mix of positive and negative 

ratings for the adequacy of its information provided and controls. Though ViDLog’s user 

interface was sufficient to meet participants’ needs, there was want of improvement through 

layout, controls, and information displayed. This outcome was directly related to the limited 

number of prototype iterations, and prototyping within a group of researchers rather than with 

actual target users. 
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Specifically, usability professionals found issues in the following: 

• The Timebar graph (the graphical representation of time spent on each page) that uses 

colour coding to distinguish between page views; but this colour coding was not 

meaningful to usability professionals and caused confusion 

• The ‘previous’ control was confused with the browser’s back button due to their 

similarities in visual design, causing usability professionals to click the wrong button 

• The ‘previous’ and ‘next’ controls limited usability professionals to traversing user 

sessions linearly, although they wanted to traverse the sessions in a non-linear fashion 

through interaction with the Timebar graph 

• ViDLog’s layout was not optimal since the primary sources of information (the time 

spent on pages and the actions taken on these pages) were placed far apart and given 

secondary prominence, and the secondary source of information (the visual depiction of 

the pages visited) was given primary prominence through placement and screen real 

estate; this caused physical and cognitive strain on the usability professionals 

• The lack of a high-level summary of a user’s actions caused usability professionals to 

click back-and-forth through the user’s session, straining their memory and cognition as 

they tried to piece together what the user did on whole 

• The lack of an on-page indication of links and buttons a user clicked caused further 

mental effort and strain as usability professionals had to visually search for the location 

of these links and buttons 
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Other reasons for the participants’ ratings of ViDLog were due to:  

• The uncertainty usability professionals felt in the novice user user’s success or failure, 

and initial uncertainty in the novice’s proficiency 

• The inability of usability professionals to have any of their inferences confirmed or 

denied due to study protocol 

5.3 Future Work 

As this study is the first of its kind to investigate logfile reanimation, there are many 

opportunities for future work. This study’s results and limitations provide guidance for future 

implementations of a logfile reanimation tool, and further research.  

5.3.1 Future Implementations 

Future iterations of a logfile reanimation tool should incorporate design improvements to the 

user-interface, logging improvements, and additional features. 

1. Tool UI Design 

The design limitations as discussed in the previous section provide prototyping opportunities for 

the development of a better logfile reanimation tool. The following future additions and changes 

should be made to ViDLog’s user interface. Note that (#) in the following list corresponds to 

numbers in Figure 5-1 and Figure 5-2, which demonstrate proposed future design improvements. 

Improvements shown in Figure 5-1: 

• More intuitive ‘previous’ and ‘back’ controls that are not as easily confused with the 

browser’s controls (1) 

• A Timebar that is interactive and more intuitive (2) 
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• Improved terminology from “Current Action” to “Next Action” (3) 

• A full list of actions as opposed to individual actions (4) 

• Indicators of notable actions, such as repeated actions taken in quick succession (5) 

• Indicators of content-abundant pages (9) 

• The list of actions (4) in closer proximity to the amount of time spent (2) 

• Increased prominence of actions (4) and time (2) with decreased prominence of the 

content pages (6)  

• Thumbnail content pages that expand when needed for reference (6) 

Improvements shown in Figure 5-2: 

• Filled in search terms in the content pages (7) 

• Highlighting over items the user interacted with in the content pages (8) 
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Figure 5-1 A future design iteration of ViDLog’s User Interface 
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Figure 5-2 A future design iteration of ViDLog’s User Interface (Thumbnail Expanded) 
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2. Logging improvements 

Improvements to logging should also be made to enhance the effectiveness and value of logfile 

reanimation. Specifically, JavaScript tracking should be performed in addition to logging; this 

will create a hybrid logging technique inheriting many of the advantages of JavaScript tracking, 

and mitigate many of the deficiencies of web server logging (as described in Section 2.1). 

For example, usability professionals in this study were confused when a user opened links in 

multiple browser windows and tabs because logfiles do not indicate when this occurs and thus 

ViDLog could not reanimate this behaviour. If JavaScript tracking were used, it would give an 

indication that this happened, and ViDLog would be able to reanimate new windows and tabs 

opening. 

See Table C-1 in APPENDIX C for a more comprehensive listing of the properties of logfiles, 

JavaScript tracking, and the suggested logging hybrid. 

3. Features 

Future logfile reanimation tools should incorporate additional features that would create added 

value:  

• Catalogued database of interactions 

A database of interactions that catalogues specific types of interactions, combined with 

logfile reanimation, would allow usability professionals to view how a variety of users 

are completing the same task. This would help for understanding and improving user 

tasks flows as well as evaluating website usability.  

• Integrate Web Analytics statistics into ViDLog’s UI 

For example, an indicator of the average amount of time spent by all users on a particular 
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page would help determine if the currently viewed user is spending more or less time than 

average on that page, and could be used to indicate proficiency on task-based pages. 

• Indication of opened tabs or windows 

An algorithm could tell ViDLog users to (some degree of certainty) when reanimated 

users have opened new browser tabs or windows based on analysis of the website’s 

structure 

5.3.2 Further Research 

There are many opportunities for future research in logfile reanimation: 

1. Larger Sample Size 

Further research should use an expanded sample of logfile data (in terms of number of users and 

variety of user sessions) to comprehensively evaluate the effectiveness and value of logfile 

reanimation and provide more reliable insights that can be generalized over many types of usage. 

This research should also investigate the correlation between number of sessions viewed and 

ability to infer usability insights. 

2. Participant Characteristics 

Future studies should determine if there is a relationship between participant experience in 

usability and ability to infer usability insights through ViDLog.  

3. More Training 

Further research should investigate the effect of additional participant training on their usability 

insights. Specifically, participants should receive ample training on the logfile reanimation tool, 

the website of investigation, and the domain of knowledge relevant to the website usage depicted. 
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4. Other Websites 

As this research used only Orlando’s interface and logfiles to evaluate the effectiveness and 

value of logfile reanimation, further research should investigate the logfile reanimation of other 

types of websites. 

5. Evaluating Usability 

This study investigated the value of logfile reanimation for making usability insights, i.e. 

understanding users and their usage in terms of their goals, strategies, proficiencies, and 

successes. Further research could go one step further and investigate the effectiveness and value 

of logfile reanimation for evaluating website usability, i.e. identifying a website’s usability 

issues, which is especially important for practical applications. 

6. Efficiency of Analysis 

Further research should investigate the amount of time it takes to analyze reanimated user 

sessions versus the amount of time it takes to conduct and analyze usability testing sessions to 

determine if there is added value in logfile reanimation techniques not discovered in this research. 

7. Hybrid Logging 

As ViDLog used only web server logfiles to supply the reanimation tool with interaction data, 

and as other viable logging methods are available that provide additional interaction information 

(i.e. JavaScript tracking), further research should investigate the effectiveness and value of a 

reanimation tool that uses a combination of logfiles and JavaScript tracking data.  

8. A complement to other usability techniques 

Further research should investigate the value of logfile reanimation combined with other 

techniques for usability study of web-interfaces.  
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For example, if combined with in-lab usability testing, logfile reanimation could be used to 

provide an automatic recording of each usability session for later analysis.  

If combined with remote usability testing, logfile reanimation could be used as an alternative to 

screen broadcasting, where the usability professional can see what the user did from quick-to-

download logfiles, without the latency of streaming video across the Internet. This would also 

provide a benefit over streaming video, as the usability professional would be able to traverse 

backwards through the user’s session in real-time without asking the user to repeat the last 

actions they performed.  

If combined with video recording in usability testing, logfile reanimation would allow video 

recording to benefit from the auto event-marking features of logfiles, and allow logfile 

reanimation to benefit from the visual and audio information. 
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APPENDICES 

APPENDIX A RESEARCHER MATERIALS 

This Appendix contains the materials used by the researcher to conduct the study. 

A.I EXPERIMENT INSTRUCTIONS 
Environment 

A quiet environment of the participant’s needs will be used.  The researcher’s laptop will be used 
for all participants in order to hold interaction experience constant. 

Briefing 

Participants will be briefed  

Sample Script: 

Thank you for agreeing to take part in my research study.  My name is Chris. 

The purpose of our session today is to review a new web-based tool for conducting usability 
study of a website, and get your opinions about it.  This tool allows you to review a real user’s 
past visit to the website Orlando.  As we review the design together, I will be asking you a series 
of questions about what you see and how you expect things to work.  Please feel free to ask any 
questions and offer any observations during the session, however I will not be able to give you 
direction on how to use the tool.  There are no wrong answers or stupid questions.  This tool is in 
a very preliminary stage; do not be concerned if it acts in unexpected ways.  Feel free to be 
honest with your feedback on the prototype; I am interested in evaluating it and will not take 
offense to any criticisms. Keep in mind that the tool is being tested, not you.  I will be recording 
your screen, voice, and face with capture software solely for documentation.  No identifying 
information will be disseminated in any results of this study. 

The whole thing will take about an hour.  Do you have any questions before we begin? [Answer 
any questions] 

Consent Form 

[Get them to sign the consent form] 

Questionnaire (10 min) 

Before we begin, please fill out this questionnaire. 

See ViDLog Pre-test questionnaire.docx 

Task Scenario 
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Sample Script to be used for ViDLog: 

Let’s begin with a hypothetical situation.  You are a usability professional contracted to improve 
the usability of the website Orlando.  You are interested in understanding usage, as well as 
usability issues with the website.  You have employed a program called ViDLog which allows 
you to review a single user’s interactions with the website.  You have selected two interactions 
with Orlando at random to study. 

 

Instruction and Tasks (50 min) 

The following will be conducted for each session presented (novice and expert) 

Initial Impressions 

Sample Script: 

What are your initial impressions of the interface? 

What do you think it does as a whole? 

What do you think is the purpose of each interface element on the screen? 

Explore 

Sample Script: 

Now please explore the tool while verbalizing your thoughts. 

What is the user doing? 

What is the user’s level of proficiency? 

What is their goal/strategy?  Are they successful? 

Did they encounter any usability issues?  Which issues?  What is the severity? 

Follow-up (Questions I may ask if appropriate) 

• Does this method of conducting usability studies have value to you?  How effective is it 
for you? 

• How easy/difficult was it to use? 

• Was the amount of information provided adequate? 

• Problems with navigation? 

• Problems with losing your place? 

• Problems with jargon? 
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• Terminology self-evident? 

• Icon meanings self-evident? 

• Consistency in operation? 

• Controls adequate? 

• Size of font? 

• Does the organization of content and navigation make sense to you? 

• Was it frustrating/satisfying? Why? 

• How did it address your needs or fail to address them? 

• How could this be made more useful? 

• How does ViDLog compare to other tools or methods you have utilized? 

• What surprised you? 

• Of the ones listed, what are the top 10 issues? 

Documentation 

Screen, Voice and Video recording 

Screenflow or similar Software 

Note Taking 

Pen and Pad and manually time stamping 

The Closing 

Thank the Participants 

Let them know they can provide contact information if are interested in the results of the study 
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APPENDIX B PARTICIPANT MATERIALS 

This Appendix contains the materials given to participants in this study. 

A.II PRE-STUDY QUESTIONNAIRE 
1. First Name  
     Last Name  

 

2.  Please list your current and previous experience doing usability  
 

 

3. For each form of usability study below, please circle the number that 
corresponds with the most appropriate answer 

 No 
Experience 

Some 
knowledge 
of what it is 

Somewhat 
Comfortable 

in 
Conducting 

Experienced 
in 

Conducting 

Very 
Experienced 

in 
Conducting 

3a.  Usability 
Testing 

1 2 3 4 5 

3b.  Heuristic 
Evaluation 

1 2 3 4 5 

3c.  Remote 
Usability Testing 

1 2 3 4 5 

 
4. Please indicate the number of years of experience you have in usability  

 # years 

Usability  
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6. Roughly how many of the following have you conducted or helped conduct in 
the past year? 

 Occurrences in 
the last year 

6a.  Usability Tests  
6b. Heuristic Evaluations  
6c. Remote Usability Testing sessions  

 

For the next part, the test facilitator will open a brief discussion with you on 
your experience in usability testing, heuristic evaluating, remote usability 
testing.  Please leave the following pages blank for the facilitator to fill  out.  

7.  How do you typically conduct usability testing?  In what setting?  How do you document 
such testing? 
 
 
 
 
 

 

8.  How do you typically conduct heuristic evaluations? Do you prescribe your own heuristics 
or use pre-prescribed ones (i.e. Nielsen’s Heuristics) 
 
 
 
 
 

 

9.  How do you typically conduct remote usability testing?  In what setting?  What software do 
you use?  Have you used any web analytics tools such as Google Analytics for remote 
usability testing? 
 
 

 

10.  Have you used logfiles before for usability studies?  How were they used? 
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A.III DESCRIPTION OF LOGFILES 

 

What it can’t do: 

• A line is recorded ONLY when the user clicks on a clickable item 
(buttons, links, etc.) 

• Can’t record: 
o Cursor movements 
o Selecting text with the cursor 
o Page scrolling 
o Using the browser to search for keywords on the page (ctrl+f) 
o The difference between clicking a link and opening a link in 

a new tab/window 
o How much time the user spent waiting for the page to load 

(connection dependent) 
o If the user walks away or visits another website 
o The user’s goals or thoughts 

  



 

 108 

A.IV SCENARIO 
You are a usability professional hired to improve the website Orlando: Women’s Writing in the 

British Isles.  After familiarizing yourself with the website, you would like to understand how it 

is being used.  Unfortunately, Orlando’s users are widely dispersed geographically, and 

interviews and usability testing are not feasible.  On the plus side, you have access to two 

resources: (1) the website’s logfiles documenting all user activity on the website; and (2) 

ViDLog: a program that interprets these logfiles and allows you to view visually how each user 

interacted with the website.  Your plan is to use ViDLog to understand the usage of Orlando. 

Some things you might be interested to learn: 

-How are users using the website? 

-What are users doing? 

-What is their goal? 

-What is their strategy? 

-How proficient are they? 

-Are they successful in completing their goal? 

-etc. 
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A.V POST-STUDY QUESTIONNAIRE 
 
For each statement below, please circle the number that corresponds to the most appropriate 
answer relating to ViDLog 
 
  Very 

Un-enjoyable 
 

Un-enjoyable 
 

Neutral 
 

Enjoyable 
Very 

Enjoyable 

1. Enjoyableness 
of using ViDLog 1 2 3 4 5 

 
  Very 

Uninteresting 
 
Uninteresting 

 
Neutral 

 
Interesting 

Very 
Interesting 

2. Interestingness 1 2 3 4 5 

 
  Very 

Difficult 
 

Difficult 
 

Neutral 
 

Easy 
Very 
Easy 

3. Ease of use for 
understanding how a 
user uses Orlando 

1 2 3 4 5 

 
  Very 

Un-immersive 
 

Un-immersive 
 

Neutral 
 

Immersive 
Very 

Immersive 

4. 
Immersion 
into ViDLog 
/ user session 

1 2 3 4 5 

 
   

Inadequate 
Somewhat 
inadequate 

 
Neutral 

Somewhat 
adequate 

 
Adequate 

5. Adequacy of 
information 
provided on the user 
session and 
ViDLog’s state 

1 2 3 4 5 



 

 110 

 
 Inadequate 

controls 
Somewhat 
Inadequate 

Neutral  Somewhat 
Adequate 

Adequate 
controls 

6. Adequacy of 
controls for 
addressing your needs 

1  2  3  4  5 

 
 Not useful 

at all 
Not very 

useful 
Neither Somewhat 

Useful 
Useful 

7. Utility for 
usability studies 1 2 3 4 5 
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APPENDIX C SUPPORTING CHARTS AND FIGURES 

Table C-1 Properties of various logging methods for logfile reanimation 
LOGFILES JAVASCRIPT TRACKING HYBRID (LOGFILES + 

JAVASCRIPT TRACKING) 
No setup required Setup required 

 
 

Some setup required 

Can be used ad-hoc Must setup and collect data to 
use 

Can be used ad-hoc 

Faithful recording of usage Faithful recording of usage Faithful recording of usage 
Shows real usage Shows real usage Shows real usage 
No cursor movements 
recorded 

Records cursor movements Records cursor movements 

No browser sizes recorded Records browser sizes Records browser sizes 
No page scrolling recorded Records page scrolling Records page scrolling 
No mouse events recorded Mouse events (cursor 

movements and clicks on non-
clickable items) recorded 

Mouse events (cursor 
movements and clicks on non-
clickable items) recorded 

No keystrokes recorded Keystrokes recorded Keystrokes recorded 
Can identify users Can identify users Can identify users 
No interactions with the 
web browser recorded 

Interactions with the web 
browser (ex: opening new tabs 
and windows) are recorded 

Interactions with the web 
browser (ex: opening new tabs 
and windows) are recorded 

No logging of interactions 
with dynamic content 

Logging of information with 
dynamic content 

Logging of information with 
dynamic content 

Inexpensive Some expense Some expense 
 

 


