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ABSTRACT


		This paper presents an eye-tracking study that examines how people use the visual elements of Web pages to complete certain tasks. Whilst these elements are available to play their role in these tasks for sighted users, it is not the case for visually disabled users. This lack of access to some visual elements of a page means that visually disabled users are hindered in accomplishing these tasks. Our previous work has introduced a framework that identifies these elements and then reengineers Web pages such that these elements can play their intended roles in an audio, as well as visual presentation. To further improve our understanding of how these elements are used and to validate our framework, we track the eye movements of sighted users performing a number of different tasks. The resulting gaze data show that there is a strong relationship between the aspects of a page that receive visual attention and the objects identified by our framework. The study also shows some limitations, as well as yielding information to address these short-comings. Perhaps the most important result is the support provided for a particular kind of object called a Way Edge - the visual construct used to group content into sections. There is a significant effect of Way Edges on the distribution of attention across tasks. This is a result that not only provides strong evidence for the utility of re-engineering, but also has consequences for our understanding of how people allocate attention to different parts of a page. We speculate that the phenomenon of 'Banner Blindness' owes as much to Way Edges, as it does to colour and font size.

	





                    References
                

	eAccessibility of Public Sector Services in the European Union. European union policy survey, UK Government Cabinet Office, November 2005.Google Scholar[image: Google Scholar]
	C. Asakawa. What's the web like if you can?t see it? In W4A '05, pages 1--8. ACM Press, 2005.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	M. Bayles. Just how 'blind' are we to advertising banners on the web? Usability News, 2(2), 2000.Google Scholar[image: Google Scholar]
	J. P. Benway and D. M. Lane. Banner blindness: Web searchers often miss "obvious" links. Internetworking, ITG Newsletter, 1998.Google Scholar[image: Google Scholar]
	M. Burke, A. Hornof, E. Nilsen, and N. Gorman. High-cost banner blindness: Ads increase perceived workload, hinder visual search, and are forgotten. ACM Trans. Comput.-Hum. Interact., 12(4):423--445, 2005.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	K. P. Coyne and J. Nielsen. Beyond ALT text: Making the web easy to use for users with disabilities. Nielson Norman Group, 2001.Google Scholar[image: Google Scholar]
	D. R. C. (DRC). The web: Access and inclusion for disabled people. Technical report, Disability Rights Commission (DRC), UK, 2004.Google Scholar[image: Google Scholar]
	C. Goble, S. Harper, and R. Stevens. The travails of visually impaired web travellers. In HT '00, pages 1--10. ACM Press, 2000.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	L. A. Granka, T. Joachims, and G. Gay. Eye-tracking analysis of user behavior in www search. In SIGIR '04, pages 478--479, 2004.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	S. Harper and Y. Yesilada, editors. Proceedings of W4A '07. ACM Press, 2007.Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	S. Harper and Y. Yesilada. Web authoring for accessibility (WAfA). Journal of Web Semantics (JWS), 5(3):175--179, 2007.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	M. Hori, G. Kondoh, K. Ono, S. Hirose, and S. Singhal. Annotation-based web content transcoding. In WWW2000. ACM Press, 2000. Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	D. Lowe and W. Hall. Hypermedia and the Web: An Engineering Approach. John Wiley and Sons Ltd, 1998. Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	K. Lynch. The Image of the City. The MIT Press, 1960.Google Scholar[image: Google Scholar]
	G. Marchionini. Exploratory search: from finding to understanding. Communications of the ACM, 49(4):41--46, 2006.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	J. D. McCarthy, M. A. Sasse, and J. Riegelsberger. Could I Have the Menu Please? An Eyetracking Study of Design Conventions. In HCI2003, pages 401--414, UK, 2003.Google Scholar[image: Google Scholar]
	C. Olston and E. Chi. ScentTrails: Integrating browsing and searching on the web. ACM Transactions Computer-Human Interaction, 10(3):177--197, 2003.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	W. H. Organisation. Magnitude and causes of visual impairment. Fact Sheet No.282, November 2004.Google Scholar[image: Google Scholar]
	M. Pagendarm and H. Schaumburg. Why are users banner-blind? the impact of navigation style on the perception of web banners. Journal of Digital Information, 2(1), 2001.Google Scholar[image: Google Scholar]
	B. Pan, H. A. Hembrooke, G. K. Gay, L. A. Granka, M. K. Feusner, and J. K. Newman. The determinants of web page viewing behavior: an eye-tracking study. In ETRA '04, pages 147--154, 2004.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	R. Passini. Wayfinding in Architecture. Van Nostrand Reinhold, New York, 1984.Google Scholar[image: Google Scholar]
	P. Pirolli and S. Cart. Information foraging. Psychological Review, 106(4), 1999.Google Scholar[image: Google Scholar]Cross Ref[image: Cross Ref]
	P. Plessers, S. Casteleyn, Y. Yesilada, O. D. Troyer, R. Stevens, S. Harper, and C. Goble. Accessibility: A web engineering approach. In WWW2005, pages 353--362, 2005.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	B. Regan. Accessibility and design: A failure of the imagination. In W4A '04, pages 29--37. ACM Press, 2004.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	J. Richards and V. Hanson. Web accessibility: A broader view. In WWW2004, pages 72--79. ACM Press, 2004.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	M. Russell. Using eye-tracking data to understand first impressions of a website. Usability News 7.1, 7(1), 2005.Google Scholar[image: Google Scholar]
	H. Takagi, C. Asakawa, K. Fukuda, and J. Maeda. Site-wide annotation: Reconstructing existing pages to be accessible. In ASSETS'02, pages 81--88. ACM Press, 2002.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	H. Takagi, S. Saito, K. Fukuda, and C. Asakawa. Analysis of navigability of web applications for improving blind usability. ACM Trans. Comput.-Hum. Interact., 14(3):13, 2007.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	T. Watanabe. Experimental evaluation of usability and accessibility of heading elements. In W4A '07, pages 157--164. ACM Press, 2007.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	P. Wright. The psychology of layout: Consequences of the visual structure of documents. In American Association for Artificial Intelligence Technical Report FS-99-04, pages 1--9. AAAI Press, 1999.Google Scholar[image: Google Scholar]
	Y. Yesilada, R. Stevens, and C. Goble. A foundation for tool based mobility support for visually impaired web users. In WWW2003, pages 422--430, 2003.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]
	Y. Yesilada, R. Stevens, S. Harper, and C. Goble. Evaluating DANTE: Semantic transcoding for visually disabled users. ACM Trans. Comput.-Hum. Interact., 14(3):14, 2007.  Google Scholar[image: Google Scholar]Digital Library[image: Digital Library]



  
    
      Cited By
View all
    

      [image: ]

      

  













    
    
        
        



        
        









    
    
        
        



        
        Index Terms


        

    


	Validating the use and role of visual elements of web pages in navigation with an eye-tracking study
	Applied computing

	Document management and text processing

	Document preparation

	Multi / mixed media creation









	Computing methodologies

	Artificial intelligence

	Philosophical/theoretical foundations of artificial intelligence

	Cognitive science









	Human-centered computing

	Human computer interaction (HCI)

	Interaction paradigms

	Hypertext / hypermedia









	Social and professional topics

	Professional topics

	Computing profession

	Assistive technologies







	User characteristics

	People with disabilities












        

    











    
    
        
        



        
        

        

    





        
         Recommendations
 





        
        	Using qualitative eye-tracking data to inform audio presentation of dynamic Web content
Web Accessibility  

		Presenting Web content through screen readers can be a challenging task, but this is the only means of access for many blind and visually impaired users. The difficulties are more acute when the information forms part of an interactive process, such as ...


Read More


	A pilot study to examine the mobility problems of visually impaired users travelling the web

		The Towel project seeks to find solutions to problems encountered by both visually impaired and sighted users when travelling in the World Wide Web by leveraging solutions found in real-world mobility and applying them to the virtual world. Visually ...


Read More


	Analyzing Accessibility Reviews Associated with Visual Disabilities or Eye Conditions
CHI '23: Proceedings of the 2023 CHI Conference on Human Factors in Computing Systems  
 Accessibility reviews collected from app stores may contain valuable information for improving apps accessibility. Recent studies have presented insightful information on accessibility reviews, but they were based on small datasets and focused on general ...


Read More















    
    
        
        



        
        









    
    
        
        



        
        Reviews



    
		Reviewer:  Brad D. Reid
	

	
        Eye tracking-measuring the motion of the eye-has an extended history, with the most recent application involving how individuals view Web pages. This paper "investigates how sighted people use and perceive visual elements and features of Web pages to complete certain tasks." This is connected to previous studies by the authors that involved visually disabled users. Web page designers will find this study of special interest. 
Travel objects are visual cues such as headers and logos. They are strongly related to items on a Web page that receive visual attention. There are reference points, identification points, and way edges. An evaluation function called Dante is used to identify how the participants interacted with the Web pages. This discussion is very well written, with figures indicating how the study was conducted for a representative Web page. The authors indicate ways to improve accessibility of badly designed pages and include a variety of references for additional study. I recommend this paper.
	
         Online Computing Reviews Service
	
        




[image: Computing Reviews logo][image: Computing Reviews logo]Access critical reviews of Computing literature  here
Become a reviewer  for Computing Reviews.






        

    



        

    





        
        



        
         Comments
 





        
        
Please enable JavaScript to view thecomments powered by Disqus.








        
        Login options
Check if you have access through your login credentials or your institution to get full access on this article.
Sign in

Full Access
Get this Publication





	Information
	Contributors

	Published in










    
    
        
        



        
        [image: cover image ACM Conferences]
WWW '08: Proceedings of the 17th international conference on World Wide Web
April 2008
1326  pages
ISBN:9781605580852
DOI:10.1145/1367497
	General Chairs: 
	[image: Author Picture]Jinpeng HuaiBeihang University, China
,
	[image: Author Picture]Robin ChenAT&T Labs, USA
,
	[image: Author Picture]Hsiao-Wuen HonMicrosoft Research Asia, China
,
	[image: Author Picture]Yunhao LiuHK University of Science and Technology, Hong Kong
,
	Program Chairs: 
	[image: Author Picture]Wei-Ying MaMicrosoft Research Asia, China
,
	[image: Author Picture]Andrew TomkinsYahoo! Research, USA
,
	[image: Author Picture]Xiaodong ZhangThe Ohio State University, USA










        

    

Copyright © 2008 ACM
Permission to make digital or hard copies of all or part of this work for personal or classroom use is granted without fee provided that copies are not made or distributed for profit or commercial advantage and that copies bear this notice and the full citation on the first page. Copyrights for components of this work owned by others than ACM must be honored. Abstracting with credit is permitted. To copy otherwise, or republish, to post on servers or to redistribute to lists, requires prior specific permission and/or a fee. Request permissions from [email protected]


Sponsors


In-Cooperation


Publisher

Association for Computing Machinery
New York, NY, United States













    
    
        
        



        
            
                Publication History
            

        
        	Published: 21 April 2008




        

    





        
        



        
         Permissions
Request permissions about this article.
Request Permissions



Check for updates
[image: Check for updates on crossmark]


Author Tags
	eye-tracking
	navigation
	travel
	travel objects
	visual disability





Qualifiers
	research-article


Conference











    
    
        
        



        
        Acceptance Rates
Overall Acceptance Rate1,899of8,196submissions,23%




        

    











    
    
        
        



        
        







Upcoming Conference

    
        
        
        
        
          
            
                
                    
                        WWW '24
                    
                    
                        
                            	Sponsor:
	
                                            sigweb
										


                        

                        
                

                
                    
                        
                            The ACM Web Conference 2024                                
                        
                    
                        
                     
                    
                        
                            
                                    
                            
                            
                                May 13 - 17, 2024
                            
                        

                        
                            
                                
                            
                            
                                
                                    Singapore ,
                                
                                 
                                
                                    Singapore       
                                
                            
                        

                    

                

            

        

    





        

    

Funding Sources




	



        
        [image: ]






Other Metrics
View Article Metrics






	Bibliometrics
	Citations31

	Article Metrics
	31
Total Citations
View Citations
	1,353
Total Downloads


	Downloads (Last 12 months)30
	Downloads (Last 6 weeks)3



Other Metrics
View Author Metrics



	Cited By
View all







PDF Format
View or Download as a PDF file.
PDF

eReader
View online with eReader.
eReader

Digital Edition
View this article in digital edition.
View Digital Edition





	Figures
	Other

	
	







Share this Publication link
https://dl.acm.org/doi/10.1145/1367497.1367500
Copy Link


Share on Social Media




        
        
Share on	
	
	
	
	











	
	
	
	0References
	
	
	






Close Figure Viewer

Browse AllReturnChange zoom level







Caption









        

    





        
        View Table of Contents





        
        Export Citations



Select Citation formatBibTeX
EndNote
ACM Ref


	Please download or close your previous search result export first before starting a new bulk export.
Preview is not available.
By clicking download,a status dialog will open to start the export process. The process may takea few minutes but once it finishes a file will be downloadable from your browser. You may continue to browse the DL while the export process is in progress.
Download

	

	Download citation
	Copy citation















        

    





        
        



        
        Footer





        
        
    






        
        









    
    
        
        



        
        



        
        









    
    
        
        



        
        Categories

	Journals
	Magazines
	Books
	Proceedings
	SIGs
	Conferences
	Collections
	People



        

    












    
    
        
        



        
        About

	About ACM Digital Library
	ACM Digital Library Board
	Subscription Information
	Author Guidelines
	Using ACM Digital Library
	All Holdings within the ACM Digital Library
	ACM Computing Classification System
	Digital Library Accessibility



        

    












    
    
        
        



        
        Join

	Join ACM
	Join SIGs
	Subscribe to Publications
	Institutions and Libraries



        

    












    
    
        
        



        
        Connect

	Contact
	Facebook
	Twitter
	Linkedin
	Feedback
	Bug Report



        

    






        

    













    
    
        
        



        
        



        
        The ACM Digital Library is published by the Association for Computing Machinery. Copyright © 2024 ACM, Inc.

	Terms of Usage
	Privacy Policy
	Code of Ethics







        
        









    
    
        
        



        
        [image: ACM Digital Library home]

        

    











    
    
        
        



        
        [image: ACM home]

        

    








        

    





        
        





        
        




        
        




        
        




        
        



    

    

    
        
    






        
        





        
        Your Search Results Download Request 
We are preparing your search results for download ...
We will inform you here when the file is ready.
Download now!

Your Search Results Download Request

Your file of search results citations is now ready.
Download now!

Your Search Results Download Request
Your search export query has expired. Please try again.



        

    



	
    


















    








    

    
    

    
    
    
    
        
            
                
            
            
            
        
    



