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Abstract

Millions of web pages are visited, and revisited every day. On aver-
age, every second page loaded was already visited before by the same
user — individual means for recurrence rates range between 20% and
72% (cf. p. 24). People revisit pages within a session or between paral-
lel ones, they reuse web-based tools habitually, monitor specific content
or resume interrupted sessions, and they want to re-find content after
longer periods of time. Current history tools that support such revisits
show unique and severe shortcomings. Often, revisits are cumbersome,
more than necessary.

This survey summarizes existing knowledge about revisitations on
the web, and surveys the potential of graphic-based web history tools. A
taxonomy of revisit-types distinguishes between short-, medium-, and
long-term revisits, but also intra- and inter-session revisits. Assisted by
a clear nomenclature this provides more clarity to the current discus-
sion. The potential use of graphic-based tools is analyzed and discussed
with respect to the found categories. The value of the current, mainly
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non-graphical history tools, such as back button, bookmarks, history
list, search engines, and search bars is examined and related to the
potential offered by graphic-based tools.

The survey provides summaries of key studies and bodies of research
for those who are interested in improving the web users’ experience by
simplifying the processes of going back to resources visited seconds,
minutes, hours, weeks, or even months ago. It is meant for developers
and researchers, browser and search engine producers, web usability
professionals, and those who feel an irresistible urge to creatively inno-
vate the web. The time has come to design and offer more appropriate
history support. This survey aims at providing a foundation, as well as
valuable ideas for doing so.
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1

Introduction

Presumably man’s spirit should be elevated if he can bet-
ter review his shady past and analyze more completely
and objectively his present problems. He has built a civi-
lization so complex that he needs to mechanize his record
more fully if he is to push his experiment to its logical
conclusion and not merely become bogged down part way
there by overtaxing his limited memory.

Vannevar Bush, 1945 [52, p. 46]

To accomplish our targets, to reach our goals, and also to manage the
small things in day-to-day life, we spend a great amount of our time
looking back, establishing back references, and remembering. To build
the new, we seize the existing. To do research, we re-search the known.
To progress technology, we examine the past. This is a basic human
principle.

In order to free our memory, we use external aids. We do not remem-
ber all that we read. Instead, we re-consult a book. To make such

1
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2 Introduction

back references successfully, we must be able to rely on the used aids
and tools. This applies for books just as well for e-mails, and web
pages.

When using the web, people often revisit earlier visited web pages.
Such revisits appear in almost every web-based activity [256]. They
vary in character and motivation — they appear in the short- and
long-term, they refer to single or multiple pages, they are motivated by
reviewing same or modified content. In our study, [213] showed that web
users switch back and forth between parallel sessions, resume suspended
sessions, re-utilize or monitor specific information, and try to re-find
information found long ago. This results in short-, medium-, or long-
term revisitations.1

What all these behaviors have in common is that one or more web
pages are being revisited. A big variety of history tools and tech-
niques like the back-button, browser tabs, bookmarks, and personal-
izable search engines already support such revisits. However, most of
these techniques still show substantial shortcomings and several impor-
tant situations both of short- and long-term revisitation lack adequate
support, thereby absorbing an unnecessary amount of time and cog-
nitive capacities. Two of the most severe usability problems already
in its early ages were finding and re-finding of information [119]. The
situation has changed considerably since then, in terms of content and
usage, but much too little in terms of usability (cf. [117, 210, 203]). This
adds up to a massive global productivity loss [69]. Improved revisita-
tion support could still make the daily work experience of millions of
web users easier.

Examples for current weaknesses are the support of short-term
revisits back to a recently visited sub-branch or to a page hidden in
the short-term history of another browser tab or window, the long-
term revisitation of several topically related pages across different web
sites, the quick resumption of earlier web sessions after several days
including all the related meaningful pages, the communication of web

1 A more detailed distinction of short-, medium-, and long-term revisitations is presented in
Section 2.2.2. Long-term revisits are further detailed to very long-term revisits. To refer

to the broad temporal spectrum of revisits in general, the text often mentions only short-
and long-term revisits.
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1.1 Overview Over the Sections 3

tasks with other users, and long-term revisits to specific information
hidden in the depth of a site.

The results of these weaknesses range from detractions from the
current activity, small but cumulating concentration and productivity
losses, up to major problems caused by the inability to re-find specific
important content. Most frustration and troubles coming along with
such deficiencies seem to be avoidable. Instead of having to concen-
trate on the technology, people should be able to spend their precious
resources on the actual tasks they are engaged with. This could save
valuable time, free cognitive capacities, and increase the subjective sat-
isfaction — on a global dimension.

One promising direction of tools that aim at filling the existing gap
are graphic-based history tools, the pros and cons of which are further
examined in this survey. The survey also explores situations of revisi-
tation, in which such tools might support the user more appropriately
than current tools. The results may be used as design implications
to re-think existing techniques and to develop new and better suited
ones that assist the user more appropriately. While history approaches
in other contexts were thoroughly surveyed already long ago [116],
this survey reviews history tools and their usage in the context of
the web.

This work is in part based on the author’s dissertation [185], the
related development and examination of the SessionGraphs history
approach, which is also briefly summarized here (p. 2), and partly on
the findings gained in a collaborative study of web usage (p. 24f).

This survey concentrates on the analysis of 2D graphical history
tools and aims at founding a broad basis for improving all the differ-
ent kinds of revisitations by combining current technology with such
graphical approaches in the future.

1.1 Overview Over the Sections

Section 2 describes why adequate revisitation support is crucial to
a functioning web. It names the two most important reasons for
revisitations: the web’s hypertextual structure and the repetitive and
interrupted character of the users’ tasks. It introduces a consistent
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4 Introduction

nomenclature to enable a clear discussion and summarizes empirical
insights into actual revisitation behavior.

Section 3 presents today’s history support as integrated in com-
mon browsers (back, bookmarks, URL auto-completion, etc.) and as
available in search engines. It defines the most important shortcomings
that should be addressed in future history tools. Subsequently, several
research projects are presented that has already aimed at improving
the situation. The focus is on visual history support.

Section 4 summarizes design implications for future history tools
and dares to presume likely future directions of the web, including
their effects on revisitation behavior and necessary support.

Finally, Section 5 concludes the major issues of this survey.
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[57] R. G. Capra and M. Pérez-Quiñones, “Using web search engines to find and
refind information,” IEEE Computer, vol. 38, pp. 36–42, 2005.

[58] K. S. Card, J. D. Mackinlay, and B. Shneiderman, eds., Readings in Informa-
tion Visualization: Using Vision to Think. San Francisco, Morgan Kaufmann,
1999.

[59] K. S. Card, G. G. Robertson, and W. York, “The Webbook and the
Web Forager: An information workspace for the World Wide Web,” in
Human Factors in Computing Systems (CHI 96), pp. 111–117, ACM Press,
1996.

[60] L. D. Catledge and J. E. Pitkow, “Characterizing browsing strategies in the
World-Wide Web,” The 3rd International Conference on the World Wide Web,
1995.

[61] Center for Communication Policy UCLA, “The UCLA Internet Report: Sur-
veying the Digital Future — Year Three.,” UCLA Center for Communication
Policy, URL: http://www.digitalcenter.org/pdf/InternetReportYearThree.pdf
(March 2009), 2003.

[62] Center for the Digital Future USC, “The digital future report: Surveying the
digital future — year four — 2004,” University of Southern California (USC)
Annenberg School, Center for the Digital Future, URL: http://www.digital-
center.org/downloads/DigitalFutureReport-Year4-2004.pdf (March 2009),
2004.

[63] E. H. Chi, “Improving Web usability through visualization,” IEEE Internet
Computing, vol. 6, pp. 64–71, 2002.

[64] C. W. Choo, B. Detlor, and D. Turnbull, “A behavioral model of information
seeking on the Web: Preliminary results of a study of how managers and IT
specialists use the Web,” in The 61st ASIS Annual Meeting, (C. M. Preston,
ed.), pp. 290–302, Pittsburgh, PA: Information Today, 1998.

[65] C. W. Choo, B. Detlor, and D. Turnbull, “Information seeking on the web:
An integrated model of browsing and searching,” http://firstmonday.org/
htbin/cgiwrap/bin/ojs/index.php/fm/article/view/729/638 (March 2007),
2000.

[66] C. W. Choo, B. Detlor, and D. Turnbull, eds., Web Work: Information Seek-
ing and Knowledge Work on the World Wide Web. Dordrecht, Netherlands:
Kluwer Academic Publishers, 2000.

[67] A. Cockburn, S. Greenberg, S. Jones, B. McKenzie, and M. Moyle, “Improving
web page revisitation: Analysis, design and evaluation,” IT & Society, vol. 1,
pp. 159–183, 2003.

[68] A. Cockburn and S. Jones, “Which way now? Analysing and easing inad-
equacies in WWW navigation,” International Journal of Human–Computer
Studies, vol. 45, pp. 105–129, 1996.

Full text available at: http://dx.doi.org/10.1561/1100000011



94 References

[69] A. Cockburn and B. McKenzie, “What do web users do? An empirical anal-
ysis of web use,” International Journal of Human–Computer Studies, vol. 54,
pp. 903–922, 2001.

[70] T. T. A. Combs and B. B. Bederson, “Does zooming improve image brows-
ing?,” in Digital Library (DL 99), pp. 130–137, ACM Press, 1999.

[71] J. Conklin, “Hypertext: A survey and introduction,” IEEE Computer, vol. 20,
pp. 17–41, 1987.

[72] R. Cooley, B. Mobasher, and J. Srivastava, “Data preparation for mining
World Wide Web browsing patterns,” Knowledge and Information Systems,
vol. 1, pp. 5–32, 1999.

[73] H. Couclelis, G. Golledge, N. Gale, and W. Tobler, “Exploring the anchor-
point hypothesis of spatial cognition,” Journal of Environmental Psychology,
vol. 7, pp. 99–122, 1987.

[74] M. Csikszentmihalyi, Flow: The Psychology of Optimal Experience. New York:
Harper Perennial, 1991.

[75] J. Cugini and J. Scholtz, “VISVIP: 3D visualization of paths through web-
sites,” in International Workshop on Web-Based Information Visualization
(WebVis 99), pp. 259–263, Florence, Italy, 1999.

[76] E. Cutrell, D. C. Robbins, S. Dumais, and R. Sarin, “Fast, flexible filtering
with Phlat – Personal search and organization made easy,” CHI 2006, pp. 261–
270, 2006.

[77] M. P. Czerwinski, M. van Dantzich, G. G. Robertson, and H. Hoffman, “The
contribution of thumbnail image, mouse-over text and spatial location mem-
ory to web page retrieval in 3D viewing,” in IFIP Interact ’99, pp. 163–170,
Edinburgh, Scotland: IOS Press, 1999.

[78] R. L. Daft and K. E. Weick, “Toward a model of organizations as interpreta-
tion systems,” Academy of Management Review, vol. 9, pp. 284–295, 1984.

[79] F. Daniel, M. Matera, and F. Rizzo, “Extended memory (xMem) of web inter-
actions,” in The 6th International Conference on Web Engineering, pp. 177–
184, Palo Alto, California, USA: ACM Press, 2006.

[80] R. P. Darken and J. L. Sibert, “Navigating large virtual spaces,” International
Journal of Human–Computer Interaction, vol. 8, pp. 49–71, 1996.

[81] R. P. Darken and J. L. Sibert, “Wayfinding strategies and behaviors in large
virtual worlds,” in CHI’96, pp. 142–149, New York: ACM Press, 1996.

[82] P. Dave, U. P. Karadkar, R. Furuta, L. Francisco-Revilla, F. Shipman, S. Dash,
and Z. Dalal, “Browsing intricately interconnected paths,” in The 14th ACM
Conference on Hypertext and Hypermedia, pp. 95–103, Nottingham, UK,
2003.

[83] B. Dervin, “An overview of sense-making research: Concepts, methods and
results to date,” in International Communications Association Annual Meet-
ing, Dallas, Texas, USA, 1983.
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tems, pp. 131–140, Montréal, Québec, Canada: ACM Press, 2006.

Full text available at: http://dx.doi.org/10.1561/1100000011


	Introduction
	Overview Over the Sections

	Web-Usage and Revisitation Types
	Responsibility for the Information Medium No. 1
	Revisitation: Definitions and Types
	Revisitations Based on Hypertextual Structure
	Revisitations Based on Task Structure
	Summary of Revisitation Behavior Analysis

	Contemporary History Support
	History Support in Current Web Browsers
	Major Shortcomings of Current History Support
	Approaches to Overcome Current Shortcomings

	The Future of Visual Web Histories
	Design Implications for Visual Web Histories
	Extending the Vision of the Web's Future

	Conclusions
	Acknowledgments
	References



