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1 Introduction

The paper prepared by the Barquin International REEIS development team reviews the existing REEIS website to evaluate human factors issues involving usability, aesthetics, industry best practices, and compliance with government standards.  The purpose of this review is to identify opportunities to improve the REEIS website and help guide it to a new look and feel that will be pleasing and effective for REEIS users.

Throughout the analysis we have recommended solutions that use features provided by Oracle Portal out of the box and need minimum customization.

 The review has involved the following steps:

· A careful examination and evaluation of the features and functionality of the current website focused on web design best practice;

· An assessment of how Oracle Portal technology was used to implement the current website;

· Identification and reviews of high quality Oracle Portal-based websites that illustrate effective use of this technology; and 

· Identification and reviews of well-designed, high content websites to illustrate industry best practices for user interface and information architecture;

Much about the current REEIS website design and layout is valuable and useful and should be preserved.  The user community has invested substantial time in the organization of content and major re-organization of the content grouping is not planned.  However, as part of this effort, we have developed a site map to document the current information architecture of the existing REEIS website in order to provide information architecture suggestions that will improve usability and enhance the speed in which users can access the information.

The focus of this analysis is primarily on areas in which we believe that the website can be improved.  Consequently, it does not present an ‘even-handed’ evaluation of the overall site that discusses both positive and negative points.  Rather, the focus is on identifying and explaining various website usability issues and developing specific recommendations to improve the site.

2 Overview of REEIS website

The existing REEIS website is a data-driven website that is built using Oracle Portal 3.0 (Release 1) on an Oracle 8i database.  

The current website structure includes a series of major areas and sub-areas, which are accessed through navigation buttons on the left side of the screen.  The major areas (as defined in the current information architecture) are:

· General Information

· REEIS Information

· REEIS Data Products

· Terminology and Tools

· Guidelines
This review addresses a number of web design issues primarily regarding human factors considerations, including the use of colors and graphics, navigation, placement of content, portal functionality, problems in specific website areas, thesaurus, search, and personalization.

3 Colors and Graphics 

3.1 Inappropriate Use of Bright Colors.  

The REEIS website makes extensive use of bright primary colors which are not desirable for computer graphics in a business setting.  Pure yellows, reds and blues are all considered fatiguing to the eyes individually and in combination.
  Furthermore, the stark contrasts between such bright, highly saturated colors tend to appear garish and not  comparable with current industry web design standards..
  There are also societal standards associated with the use of these colors in other situations that result in undesirable subliminal messages to the end user.  For example, OSHA has assigned red as the color for danger and yellow as the color for caution.
    

3.2 Absence of USDA logo and “look and feel”.  

The REEIS website resides at an official USDA address on the internet, however, the current website design does not provide consistent graphical indications to users that they are on a USDA site.  Although the department apparently does not enforce any corporate standards for website design, there are a number of elements that should be incorporated on the REEIS website to ensure that users are reminded it is a USDA program.  These include using the USDA logo in a consistent manner to identify the site and styling elements of the site so that it resembles the look and feel of the departmental site. 

3.3 Use of White Space.  

The current REEIS site has a number of pages where there are large areas of unused (i.e. white) space.  Excessive white space spreads out the data on pages and tends to slow the ability of user to scan and search pages for information of interest.  This is especially a concern on pages that are primarily used to categorize and organize information and/or link to other pages and sites. 
  
Color and Graphics  Recommendations  

a. Eliminate extensive use of red and yellow within the website. 
 

b. Redesign the REEIS logo to provide a more professional image. 

c. Place the USDA logo in a consistent location on the site

d. Reduce the amount of white space at the tops of pages . 
  

4 Navigation 

4.1 Lack of clearly displayed informational architecture

Users (especially on large content sites) need a strong navigational structure to understand where they are within the site.  The current navigational structure is confusing, in particular, the so-called spoke design where every site is linked to every other page leads to reduced usability.  By making the hierarchy visible and matching it to the navigation, it will provide users with all the instructions that they need to use the site –eliminating the need for user training.  Therefore, a re-organization of the first two layers of the information architecture is necessary in order to eliminate the confusion. The use of breadcrumb navigation will also aid in enhancing user’s sense of their virtual place. 

4.2 Ease of Access and Use

Users should have a limited number of navigational items (the industry standard is between 5 and 7) on each page and long itemized lists are difficult for users to read on screen and should be avoided whenever possible..The navigational elements should be intuitive and consistent and major navigational links should be placed as breadcrumb elements or bottom links to ensure ADA compliance. The site navigation should be clean and clearly illustrate where a user should start.

4.3 Frames

Long documentation on the web needs to be in a format that users can easily print and bookmark, and the use of frames inhibits that ability.  Frames take longer to design, develop and maintain and splitting a page into frames confuse users.  It is recommended that we eliminate the use of frames in order to comply with web industry standards.

4.4 Missing Website Elements

There are various website elements that aid in user understanding and enhance the user experience. The elements currently not utilized in REEIS that should be added include: a link for the webmaster, FAQ, sitemap, a clear error message and clear contact information.

4.5 Navigation Functionality

The current heavy use of navigation buttons on the left has resulted in a fairly large number of portal pages that have hard-coded navigational links 
Any upgrade or change in portal installation would mean re-coding all these links, and it is suggested to enhance the functionality of the navigation that the navigation should be developed within Portal as much as possible.

Navigation Recommendations
a. Navigation on the left is too long and results in a lot of scrolling

b. Various navigation links should be more descriptive.

c. Need to have the main left navigational links duplicated as text links along bottom along with contact information

d. Main navigation links should be text (if possible) rather than images.
 

e. The current navigational headings don’t match the navigation buttons & are not in consistent places, so you are not sure where you are. They need to be consistent.

f. The layout of the subpages need to be consistent (each section responds to a single page template that for example has 2 columns and green headings)

g. The site navigation needs to be clean, make the purpose of the site clear and make it obvious to the user where he/she should start.

h. The non-hierarchical structure of the site needs to be addressed and re-organized. It currently confuses the user.
Information needs to be “chunked” to limit user options and eliminate confusion.

i. Navigation needs a breadcrumb element. 
  This can be accomplished by using Oracle Portals default folder navigation feature

j. Search function, Account Info, Contact Us, Customize should be a constant global navigation element (“utilities” elements) in the top right corner
 and perhaps the login and logout link.
k. Login and Logout should be a global navigational element and located in the top left

l. A “Home” button should be a global navigational element and should be located on within the top navigational scheme
 and should take the user to the page that is displayed after the user logs in.

m. There should be a feedback link or a link to the webmaster located on the bottom of the real estate area.

n. Tips for using REEIS should be placed on the overview page for the system (under the about REEIS tab)

o. Privacy Notices and Disclaimers should be moved to the bottom of the online real estate.

p. Remove all use of frames

q. There be a Sitemap or site index

r. There should be a FAQ

s. There needs to be an error page that the user sees when a link is expired.

t. Contact us … Should either go in the footer or the Top Navigation Bar

5 Content Placement & Issues 

5.1 “Chunking” of Information

Users can only handle a limited amount of information at one time.  Visually (and within the site architecture) information should be chunked and located “above the fold” to enhance usability.

5.2 Clear user instructions 

New sections need to have clear user instructions or descriptions of what content is provided in each section. When first viewing a page, users ignore the navigational elements completely and focus on scanning the main content to determine whether they are in the right section, and therefore the content should provide enough information to make that determination.

5.3 Clear user location indicators

Users need to know where they are in the site at all times. Specifically, the navigation and/or headers should tell the user where they are in the site.  This can be accomplished through a clear information architecture that is matched to consistent navigational elements. 

6 Content Placement & Issues Recommendations

a. The REEIS mission is below the fold, it should be moved farther toward the top

b. There isn’t a description of how to use REEIS…should have an introductory page that explains how you can search the database and instructions on how to do so.

c. Text should be left aligned, not fully justified. 

d. Various areas have content spread over multiple tabs that should be displayed on one page versus tabs. Examples are the contact information under the global navigational element “contact”, another example is the “overview” tab on almost all pages
 Information should be “chunked” to limit user confusion.

e. Remove “i”’s under by Organization. Restructure navigation so that all links can have short descriptions underneath them and pop-up windows are not used.

f. Once you get one layer down (learn about, business rules, etc) there needs be markers for what category/database (4-H etc) that you are in (beyond the top browser title).

7 Specific Website Features and Oracle Portal Implementation

7.1 Search
Currently the advance search feature does not return any results. Initial search front end should be simple with limited options offering advanced options one layer down.

To minimize the time and increase compatibility between various version, default search capability available with the content area should be used. There three search capabilities available and can be implemented with relative ease.  

· Basic Search
· This can be implemented as a default when publishing any folder item. Use of search keywords when publishing the items can expand the search vocabulary.

· Advance Search
· This feature lets a portal user pick a subject area (content area) and enter more complex search strings when searching. This feature will need some customization before it can be implemented for REEIS.

· Database Search

· This feature will need more customization since this search would run against various databases and datamarts implemented. We need to agree on a consistent look and feel for searching on the databases available in REEIS.
7.2 Customization/Personalization

Presently REEIS web site does not provide any customization or personalization. One of the main attractions of Oracle Portal is the capability it provides the user to customize the content that is displayed.  We need to determine if it is feasible to provide personalization and customization. It may a good feature for power user who might want to run reports, save those reports/files in folders and share those results with other users.

We can implement the following feature that will help users customize the content. It should be noted however that only users with proper access will be able to use this feature. This will also require some training.

· Customize Page

· Present customize page link on top right corner. This will let power users change the portal page configuration.

· Personal Folder
· Users can create their own items (URL’s, Files etc) and store them in their personal folder. This can be shared with other users if they prefer. A limit can be put on the storage where a certain MB limit is enforced on the files that a user can store on line.
· Favorite Links
·  A favorite links portlet can be made available where users can maintain their favorite links.
7.3 Reporting Capabilities

Oracle Portal can be integrated with various Oracle reporting tools. Apart from the available reporting / querying capabilities available in Oracle Portal other reporting tools such as Oracle Reports and Oracle

Discoverer can be used. We need to evaluate the feasibility of using these tools.

7.4 External Applications

Oracle Portal can be integrated with other third party applications using the External Application feature. An example would be displaying Yahoo business information in a portlet. Using URL-based services user can view information from and external application by signing on only once to the Portal.

7.5 Thesaurus

The Thesaurus Feature currently does not tie back to the Search Database form for CRIS and its visual display and labeling does not provide clear instructions and is confusing for the user.

a. Need some distinction between Thesaurus and Search and the way they should be designed and function.

b. Need instructions for user about what thesaurus does, or re-label it “advanced/expanded search”

c. The results need to be displayed with project/paper title first

d. The SQL code should be hidden one layer down with a link that says “To view how we queried the data for this result”

a. Should display popular queries/queries that have worked well.

b. Need to evaluate the features implemented in Oracle Text for 9i which would be available to implement in Oracle Portal 9i.
8 Summary of Recommendations:

a. Site must have obvious hierarchical structure (IA).

b. Navigational structure must be changed and match hierarchical IA

c. Various pieces of content need to be collapsed “chunked” and displayed on one page versus under many tabs to limit overwhelming the user.

d. Instructional content needs to be developed and used on almost all pages to guide user’s actions

e. Various tabs need to be re-labeled and made more descriptive so that the public user can understand their meaning.

f. The graphic design of site must be changed to reflect connection with USDA and to enhance user’s understanding of REEIS’s connection with USDA.

g. Portals functionality out of the box should be utilized as much as possible to limit customization and ease the difficulty of future upgrades to new versions of the portal software.

9 Portal Configuration Issues

· User rights

· User groups and roles need to be clearly defined

· Need to determine what components (normally grouped by tabs/pages) will be accessible to public and which will not.

· How is the registration process handled?

· We need clear definition of the Developer Groups and their roles. (Portal Administrator, Developer and Publisher/Content Manager)

· SSL

· If the site is going to use user name and password to log in, we should determine if it is necessary to use encryption.

· Development Process

· There needs to be a development instance of the portal (at least a separate DB if not a machine). A separate instance will be necessary when we go production.

· We need to establish development procedures and roles.

· We need a clear Oracle Portal components methodology 

· New features of Oracle Portal 9i. How upgradeable it is ?

· What is the minimum screen resolution that the website should be designed for?
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�Justification: 


Currently all links on the left are hard coded (which is constraint due to portals) and have to be repeated for every page display. This has resulted in a large number of pages with hard coded links on the left. Any upgrade or installation change can render those links invalid, therefore this use of left navigation should be avoided when possible.


Source: Rizwan
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� “If at all possible, try to limit the number of global navigation elements to between five and seven.”


Source:


Shiple, J. (2002), Webmonkey.com Information Architecture Tutorial:  Lesson 4





� Justification:


 “Whenever you create links or topic headings, make sure that you create the names in terms of user actions.”


Source: 


Pearrow, M. (2000), Web Usability Handbook. Charles River Media, Inc.: Rockland, Massachusetts, pp. 102.





� Justification: 


“Create an interface & navigation scheme that is intuitive and consistent. � INCLUDEPICTURE "http://www.section508.gov/508/images/spacer.gif" \* MERGEFORMATINET ���Place navigation elements at top and bottom of pages. Someone using a screen reader will find this useful once they reach the bottom of a page because they do not need to find the top of the page to continue surfing the site.” 


Source:


Federal IT Accessibility Training, 508 Universe. Designing Accessible Websites. � HYPERLINK "http://www.section508.gov/508/asp/aw03200.asp?courseID=aw" ��http://www.section508.gov/508/asp/aw03200.asp?courseID=aw�





� Justification: 


“Wherever possible, use text-based navigation aids. With text-based navigational aids, users with text-only and deactivated graphical browsers can see the navigation options. 


Sources: 


Detweiler, M.C. and Omanson, R.C. (1996), Ameritech Web Page User Interface Standards and Design Guidelines (� HYPERLINK "http://www.usability.gov/guidelines/infoalert.html" �www.ameritech.com�). �Koyani, S. and Nall, J. (1999), Web Site Design and Usability Guidelines, National Cancer Institute, Bethesda, MD, November.





� Justification: 


“The more consistent a Web site is in its design, the easier it will be for users to quickly evaluate categories and match expectations on all pages. Users, particularly older users, tend to learn and remember locations of information, functions, and controls. Keep in mind that users spend most of their time on other sites, which is where they form their expectations for how the Web works on your site.” Usability.gov


Sources:
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� Justification: 
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� Justification:


 “(Navigation) gives us something to hold on to. By making the hierarchy visible, navigation tells us what he site contains. Navigation reveals content! Revealing the site maybe even more important than guiding or situating us. If the navigation is doing its job, it tells you implicitly where to begin and what your options are. Done correctly, it should be all the instructions you need. …It gives us confidences in the people who build it. Every moment we’re in a Web site, we’re keeping a mental running tally: ‘Do these guys know what they’re doing?’”


Source:


Krug, S. (2000), Don’t Make Me Think: A Common Sense Approach to Web Usability, New Riders.





� Justification #1: 


“In particular, the so-called spoke design where every site is linked to every other page leads to reduced usability…Do not link to all sections of the site from all pages.” 





Justification #2: 


“An intranet will need a much stronger navigational system than an Internet site because it has to encompass a larger amount of information.”


Sources:


Nielsen, J, (2000), “Is Navigation Useful”, � HYPERLINK "http://www.useit.com/alertbox/20000109.html" ��www.useit.com/alertbox/20000109.html�, January 9.


Nielsen, J, (1997), “The Difference Between Intranet and Internet Design”, � HYPERLINK "http://www.useit.com/alertbox/9709b.html" ��http://www.useit.com/alertbox/9709b.html�, September 15. 





Justification #2: 


“Good intranet projects focused on simplification, and on creating unified navigation and user-interface design across multiple business units or departments.”


Source: 


Nielsen, J, (2001), “10 Best Intranet Designs of 2001”, � HYPERLINK "http://www.useit.com/alertbox/20011125.html" ��http://www.useit.com/alertbox/20011125.html�, November 25.





Justification #3: 


“Too many cross-references will create an overly complex interface and prevent users from understanding where they are and what options they have at that location. It's thus essential to limit cross-references to those alternatives that are both most important to users at their current location and most likely to help them overcome navigational dislocation.


Source: 


Nielsen, J, (2002), “Reduce Redundancy: Decrease Duplicated Design Decisions”, � HYPERLINK "http://www.useit.com/alertbox/20020609.html" ��http://www.useit.com/alertbox/20020609.html�, June 9.





� Justification: 


“Chunking is cognitive tool that humans use to simplify their perception of the environment.  If you have a complex page that has much more than the magic 7+-2 items, you should consider chunking as a partial solution. Try to cluster like piece of information near one another, and provide white space around them to make them visually distinct.” (Additional Heuristic #1)


Source: 


Pearrow, M. (2000), Web Usability Handbook. Charles River Media, Inc.: Rockland, Massachusetts, pp. 180.





� Justification: 


“Breadcrumb trails serve two purposes: 1. the context of the current page( how it is nested) allows users to interpret the page better 2. the links allows user to go directly to a higher level of the site in case the current page is not what they wanted, but they do want something similar….Since users often arrive at pages through search or other means that bypass the higher-level navigation pages, it is necessary to provide a path back to those higher levels.” 


Source:


Nielsen, J, (2000), “Is Navigation Useful”, � HYPERLINK "http://www.useit.com/alertbox/20000109.html" ��www.useit.com/alertbox/20000109.html�, January 9.





� Justification: 


“Most participants expect the help/service link to be located that the top-right corner of the screen, which is fairly common location within e-commerce websites…most participants expect the account/order link to be located along the top-right side of the screen.”


Source: 


Bernard, M., (2000), Examining User Expectations for the Location of Common E-Commerce Web Objects, Usability News, 4.1, Software Usability Research Laboratory, Department of Psychology, Wichita Sate University, Kansas.


*For an example of this type of navigation, see � HYPERLINK "http://gweb.gwu.edu/" ��http://gweb.gwu.edu/�





� Justification: 


“Most participants expected the ‘back to home page’ link to be located at the top-left and bottom-center of the screen. This was generally anticipated since both areas are conventional regions to pace such a link, as well as being the recommended locations by several style guides.”


Source: 


Bernard, M., (2000), Examining User Expectations for the Location of Common E-Commerce Web Objects, Usability News, 4.1, Software Usability Research Laboratory, Department of Psychology, Wichita Sate University, Kansas.





� Justification: 


Use frames only when other design solutions are not adequate. Frames may take longer to design, develop, and maintain. Splitting a page into frames can be confusing for users since frames can break the fundamental user model. Frames can yield unexpected results, particularly when using the "Back" button. Frames make a Web site difficult to use, and can prevent users from emailing a URL to others.


Sources:


Nielsen, J. (1996), Top Ten Mistakes in Web Design, � HYPERLINK "http://www.useit.com/alertbox/9605.html" �www.useit.com/alertbox/9605.html�, May. �Nielsen, J. (1999), "Top Ten Mistakes" Revisited Three Years Later, � HYPERLINK "http://www.useit.com/alertbox/990502.html" �www.useit.com/alertbox/990502.html�, May 2. �Spool, J.M., Scanlon, T., Schroeder, W., Snyder, C. and DeAngelo, T. (1997), Web Site Usability: A Designer's Guide, North Andover, MA User Interface Engineering.





� Justification: 


“A site map's main benefit is to give users an overview of the site's areas in a single glance by dedicating an entire page to a visualization of the information architecture. If designed well, this overview can include several levels of hierarchy, and yet not be so big that users lose their ability to grasp the map as a whole”


Sources: 


Nielsen,J., (2002), “Site Map Usability”, http://www.useit.com/alertbox/20020106.html , January 6.





� Justification: 


 “The whole idea of a frequently asked question (FAQ) section is to include questions people ask you often, with answers, on your site, so that people don’t have to keep contacting you to find answers.  It is Heuristic #10 in evaluating usability of websites.


Source:


 Pearrow, M. (2000),. Web Usability Handbook. Charles River Media, Inc.: Rockland, Massachusetts, pp. 102.





� Justification:  


Without an error message, the user is unsure of whether the action was executed properly and feels lost. It is the Heuristic #9 in the usability evaluation of websites.


Source: 


Pearrow, M. (2000),. Web Usability Handbook. Charles River Media, Inc.: Rockland, Massachusetts, pp. 179.





� Justification:  Users trust sites more where the contact info is clearly displayed and easy to find








� Justification:  


“A frightening number of users are either blissfully unaware that they can scroll vertically in a browser or they opt not to. Hence, you should make sure that the vital bits of your message go on the first screenful.”


Sources: 


Pearrow, M. (2000),. Web Usability Handbook. Charles River Media, Inc.: Rockland, Massachusetts.pp. 183.





� Justification:


 Your homepage should offer users a clear starting point for the main one to four tasks they'll undertake when visiting your site. “When they arrive on a page, users ignore navigation bars and other global design elements: instead they look only at the content area of the page.”


Sources:


Nielsen, J, (2000), “Is Navigation Useful”, � HYPERLINK "http://www.useit.com/alertbox/20000109.html" ��www.useit.com/alertbox/20000109.html�, January 9.


Nielsen, J, (2002), “Top Ten Guidelines for Homepage Usability”, � HYPERLINK "http://www.useit.com/alertbox/20020512.html" ��http://www.useit.com/alertbox/20020512.html� May 12. 





� Justification:  Improperly kerned text makes it hard to read.


Source: 


Donahue, T. � HYPERLINK "http://www.coolhomepages.com" �CoolHomepages.com�� HYPERLINK "http://www.yourcompanyname.com" \t "_blank" � � � HYPERLINK "http://www.coolhomepages.com/cda/kerning/" ��http://www.coolhomepages.com/cda/kerning/�





� Justification: 


“Chunking is cognitive tool that humans use to simplify their perception of the environment.  If you have a complex page that has much more than the magic 7+-2 items, you should consider chunking as a partial solution. Try to cluster like piece of information near one another, and provide white space around them to make them visually distinct.” (Additional Heuristic #1)


Source: 


Pearrow, M. (2000), Web Usability Handbook. Charles River Media, Inc.: Rockland, Massachusetts, pp. 180.





� Justification: 


Users like to know where the link takes them before they click, and pop-up windows are not considered to be user friendly. “In general, the opening of a new browser window baffles users.”


Source: 


Pearrow, M. (2000),. Web Usability Handbook. Charles River Media, Inc.: Rockland, Massachusetts.pp. 102.





� Justification: 


“Provide feedback to inform users where they are in your site. Feedback provides users with information they need to proceed to the next activity. Feedback can be as simple as changing the color on a link after it has been clicked by a user”.


Source:


 IBM (1999), Web Design Guidelines: Design in Action 


(� HYPERLINK "http://www-3.ibm.com/ibm/easy/eou_ext.nsf/Publish/572" �www-3.ibm.com/ibm/easy/eou_ext.nsf/Publish/572�





� Justification: 


“It’s generally considered good design to make default interfaces as simple as the task will allow, with more powerful (and optional) features hidden but available to the knowing intermediate or expert user.”


Source: 


Pearrow, M. (2000),. Web Usability Handbook. Charles River Media, Inc.: Rockland, Massachusetts.pp. 102.





� Justification:


A custom procedure has been written to perform the simple search on the Content.. For more complex searches Oracle Intermedia (or Oracle Text in 9i) should be used.


Source: Rizwan





� Justification: 


This feature is built-in and just has to be turned on, though we may have to put some restrictions on how much space per user is allowed. 


Source: Rizwan





� Note: Rizwan is currently working on paper to address this issue.
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