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Background

Washington State University (WSU) is a multi-campus institution that moved to a Web-based catalog (WebPac) in 1998.  At that time, two librarians on the Pullman campus chanced upon a series of short articles in an OCLC newsletter1 which outlined the usability testing program and facilities at OCLC.  Having participated in months of discussion among librarians during the design of the WebPac, these articles showed one way to include the user in the evaluation and improvement of the catalog.  In January of 1998, shortly after bringing up the WebPac, three librarians began to plan for  usability testing.  The actual testing took place in June.  Following this, more testing was done on the WSU Libraries Gateway in the summer of 1998.  An article on the specifics of these two sets of testing was published in November, 1999 in College & Research Libraries.2  (Another recent article on usability testing describes the program at the University of Arizona.3)  More testing followed on the WSU Libraries' Web site in the summer of 1999 expanding to include three more usability testing techniques - card sort, category membership and an online survey in addition to classic usability testing.  In 1999 the Libraries purchased a commercial software package to help capture and analyze information from Web server site logs.  This October, we finished another round of usability testing on the WebPac and a card sort to help determine categories for a Frequently Asked Questions section.  We plan to continue to involve users in the design and evaluation of our Web-based products with methods we have already used and to incorporate other methods such as heuristic evaluation and focus groups as appropriate.

From this background information on our testing program, you can see that the WSU Libraries is committed to user-centered design using a variety of techniques.  In this presentation I will be providing information on usability testing in general, the various methods available, costs and conclusions.
Valuable Resources

Before getting into the details of each method, I want to mention four books and two web sites that have been very helpful.  These resources were so central to our testing that I want to mention them at this point to give full credit.

The first book gives a scholarly look at usability engineering in all its aspects.  This is by usability guru Jakob Nielsen and is titled Usability Engineering.4  The second resource, Web Site Usability Handbook,5is by Mark Pearrow and focuses on usability testing of Web-based resources.  This work is a textbook for a course that Pearrow teaches, is very readable and covers many usability methods in a clear, concise style.  I'd suggest starting with this one, but don't get scared off by the chapter on classic usability testing.  This is where we neophytes at WSU started, and it did not prove to be a daunting, nor overly expensive technique.  There are two books on classic usability testing that we used in preparing for our entrée into this arena.  Jeffrey Rubin's Handbook of Usability Testing6 was our "Bible."  We also had available a copy of A Practical Guide to Usability Testing7 by Joseph S. Dumas and Janice C. Redish.  This was a good complement to Rubin's work when we wanted to read a bit more on a specific aspect.  OCLC uses the Dumas and Redish book as their "Bible."  In addition to these four books, there are two excellent Web sites.  The first is http://useit.com the "home" of Jakob Nielsen information on how to perform different tests.  The second is a Keith Instone's site that points to over 1000 Web sites on usability issues - http://www.usableweb.com.

These resources will supply a sound foundation for any usability testing program.  I'd now like to cover some of the methods that are available in what Pearrow calls the "usability toolbox."  For each method I will try to include a brief description, when to use, and advantages and disadvantages.

Methods

Heuristic evaluation is a technique that we have all probably already used in an informal way.  It would be easy to convert this informal evaluation to a more formal analysis.  In this method a small number of evaluators, Pearrow recommends 5, have a set of criteria, called heuristics that they use to evaluate a product.  Some typical heuristics for a Web site might include language, consistency, response/load time, clearly marked exit, good error messages or help.  The evaluators work independently, score the product and then debrief to make sure all problems they encountered are noted.  This method is best used in the early design process, throughout the in-house development test/retest cycle and whenever there is a major change to the site.  The advantages of this type of evaluation are that it often exposes problems that an expert user might have with a particular product or Web site and, because it uses in-house experts, the need to recruit product users is eliminated.  Of course the disadvantage is that no real users are a part of the process, and there is little information gained on how naïve users might fare. 

Classic usability testing is one of the most sophisticated techniques available.  Research shows that 80% of the problems with a product can be detected by observing eight participants, representative of the user population, while they perform a series of tasks.  We have discovered that most of the problems are found with five or six participants and problems are often only reconfirmed by participants six, seven and eight.  In this method, observers watch users perform a series of tasks using the product.  They record success/failure, steps taken to perform the task, comments made and time to complete.  The test environment can be as simple as the one we use - two observers, one participant, one tape recorder, a computer, and a clock.  It can also be very sophisticated with separate rooms for participants and observers, video cameras and specialized software to coordinate timing of keystrokes with the timing on the video.  This latter setup is similar to the one used at OCLC.  The advantage of classic usability testing is the identification of most of the problems with a small number of users without the need for any statistical analysis.  Another advantage is the ability to perform testing over the Internet with NetMeeting and a phone call.  I participated in a usability test of the OCLC Web site in this manner, and it worked quite well.  The disadvantages are costs involved in using a high-technology approach and the difficulty of getting some users to speak out loud as they perform tasks.

The card sort is a simple usability technique that is useful when designing a site or when a new section is added.  It gives best results when users have not had any contact with the Web site and so come "fresh" to the testing.  The method shows the designer how actual users would group the elements of the Web site.  In this method, concepts to be included on the Web site are listed on index cards, one concept per card.  The cards are randomly sorted and given to the participants.  Participants sort the cards into groups representing categories that make sense to them.  They may then combine these groups into a smaller number of broader categories.  The results can be analyzed by "eyeballing" the data or doing statistical analysis.  Two Cornell librarians used this method recently to help them develop a structure for a help file that they were adding to their Web site. Their article8gives a good overview of the technique and the statistical technique that was used to analyze the data.  While this method is simple, it requires enough participants to show any trends - the Cornell study used 12.  

Category membership is used to ascertain what type of information actual users would expect to find in categories or areas of a Web site. It is another tool for assisting in the organization of the site.  The user is given a list of category names and asked to write down the type of information they would expect to find under each topic.  Participants are also allowed to rename categories if they wish.  Analysis of the results of category membership can show problems with language/jargon and may lead to some interesting pieces of information that users expect, but that librarians might not have thought of including.  This is also an easy test to administer.  The disadvantage of the method is that no trends may emerge from the data.  

The questionnaire/survey is a standard technique using a series of questions to collect responses and opinions from users.  This technique would be used after a Web site is designed and in production or when developers want to know what other functionality users would like the system to provide.  When used in the online environment the survey/questionnaire allows collection of information from many users with a minimum of effort.  600 users took our survey in a six-month period.  An additional advantage is the ease of analysis if the survey is designed correctly.  The disadvantage of this method is the need to pre-test the survey to ensure that questions are understandable. Also, results in an online survey may reflect the opinions of a subset of the population since there is no random selection of participants

Web server logs can be used to provide information on number of uses, times of use, domains of site visitors, most-often/least-often visited pages.  If a page that is considered very useful is showing few visits this would indicate need to review links to the page.  There may be a problem with the language used to link to the page, placement of links, organization of the site.  This usability technique will be used in an ongoing analysis of the activity on a Web site.  One of the main advantages of this technique is the large amount of data collected with a minimum of effort.  The main disadvantage is there is no information on why the visits were made, whether the information located was useful, if the user had problems while navigating the site.  Specialized software may be required to analyze large amounts of data.

The focus group is a widely used method in which a small number of users, usually 6-9, discuss their opinions and ideas about a defined topic or set of topics.  The technique requires a skilled and independent discussion leader. This usability method can be used at many points in the redesign cycle.  The focus group often results in spontaneous reactions, and the group dynamics may elicit additional information.  However, the information gathered may be difficult to analyze.  Also the reactions are based on personal biases and opinions which might not reflect what the participants would say if they actually used the system.  We have not yet used focus groups on the WSU Pullman campus but hope to do so early in 2001.

Other techniques that are available and described in the Pearrow and/or Nielsen books are:  Thinking aloud, observation/field study, walk-up kiosks, interviews, and user feedback.  The additional usability tools require a minimum of resources and can be used as stepping stones to some of the more formal techniques such as classic usability testing.  As you can see, there are many approaches to usability testing.  They often complement each other and more than one should be used to form a complete picture of how the user interacts with the product.

Planning

Planning is of paramount importance in usability testing.  There should be a specific statement defining exactly what you want to learn and what is being tested for each usability test.  This statement will help in choosing the right usability tool(s) for the job.  This choice of the correct tool(s) will require reading more about the various methods and networking with others who have used them and might offer advice and support.  We found that a definite timeline helped keep us on track.  Setting deadlines for the various steps to follow in the testing process is a great aid in actually completing the tests and redesigning the product.  On our first testing effort we spread the work out over six months with definite dates for completing each of the tasks involved in the testing process.  

Another aspect of usability testing is the use of human subjects.  Many institutions require a formal review whenever humans are used in testing.  At WSU we have an established process for submitting information about the test and receiving permission to proceed.  A Human Subjects Review Board conducts this review and grants permission to continue.  An early check on human subject review requirements will help avoid delay in the process.

A careful plan with definite deadlines is the best way to ensure that usability testing will actually take place and produce results.

Costs

One of the biggest issues surrounding usability testing is cost.  What we have found is that as our expertise builds with a particular test, it takes less and less time to perform.  For example, in our first round of usability testing we estimate it took 69 hours of librarian time spread over a six-month period to learn about the process, complete the human subjects review form, prepare materials, recruit participants and conduct the test.  In our latest round of classic usability testing completed two weeks ago, we spent about two hours in preparation and completing the human subjects review form, 6 hours in testing and debriefing, and two hours in data analysis - a total of 10 hours in three weeks.  

Since time is going to be spent on designing and implementing the product anyway, we might as well involve the user in the process and build something usable.  I believe that time spent in usability testing will help save time spent in endless debate about what users might want or be able to use.  If we ask them, we will actually save time in the long run while producing a better product based on sound data rather than speculation.

We did offer incentives in our testing.  Participants in classic usability tests, card sorts and category membership were paid $10 per person.  We felt this payment lent legitimacy to our testing in the eye of the participant and rewarded them for their willingness to assist us in improving our Web-based products.  We also offered incentives for completing the online survey with a drawing for a $50 gift certificate from our University bookstore and two cans of Cougar gold cheese - a unique WSU product - at $13 per can.  Supply costs were minimal: index cards, audiotapes, paper for forms, etc. 

Conclusions

We have found that usability testing has given us concrete data that we can use for design instead of engaging in endless speculation.  We believe the cost of testing has been low when compared to the information and insights we have gained from our users.  In addition, the close scrutiny of our Web site and WebPac as we develop testing instruments has made those involved in design more familiar with all aspects of the product.  The Library usability testing program is also a valuable public relations tool.  People who participate in our tests realize that we are working with them because we value their experiences.  This is invaluable in terms of building good relations.  Students truly enjoy being asked to help in this evaluation process.  They also benefit from learning about resources that they did not know were available to them.  In our latest testing, students have been excited to discover our full-text electronic resources - most of them had not been aware that these resources existed.  

Of course the most valuable result of the testing is the focus on user-centered design.  This is now at the forefront of our product development.  We realize that librarians use library resources in a unique way that does not mirror how our patrons use library resources.  We need to build the product for them, not for us.
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