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Abstract

Studies have revealed extensive variability among usability professionals in evaluation and test results.  The author's Optimal Path Test Method and Faulkner User Test Data Sheet comprise a detailed, repeatable method for recording and compiling usability test data.  The Usability Professional's Evaluation Checklist significantly reduced variability among evaluators during empirical validation. 

Introduction

Current research into the effectiveness of usability testing indicates that results vary widely among usability evaluators.  When multiple evaluators performed usability testing on the same product, each typically identified different problems than the other evaluators.  Accordingly, test results were not reliable and the tests themselves not repeatable.  In evaluating and testing software applications under development, the author desired more precision than traditional methods offered.  Over a span of three years and numerous projects, and based on extensive experience and education in human observation, the author developed and refined a detailed and repeatable method for usability testing and recording observations and results.  In a simultaneous effort, the author also developed a research-based evaluation checklist that reduces variability among evaluators, as demonstrated in rigorous empirical testing.

Report One:  Verifying a Research-Based Checklist

Drawing on extensive literature in the usability field regarding heuristic evaluations, the author and a colleague, Mona Suarez, set out to create an evaluation checklist that would move beyond the heavy reliance of the process on individual talent, experience, and intuition (Faulkner, 2001).  The Usability Professional's Evaluation Checklist was created using the research of Masaaki Kurosu, et al., which appeared in several publications throughout 1997 and 1998; Jakob Nielsen's little-known factor analysis published in 1994, in which he took his and Molich's 1990 heuristics to greater depth and comparison with other such guidelines; and on the work of Christopher Wickens (1998), based on multiple research studies in psychology and cognitive science.  The checklist contains careful design concepts such as:  1) the revision of traditional system-centered statements that require a cognitive translation step for the evaluator, to human-centered questions that allow the evaluator to flow more naturally into identifying usability problems; and 2) simple visual cues on the page that support the evaluator in performing a structured evaluation method as developed and tested by Kurosu, et al.  In addition to using the research-based heuristics from Kurosu, Nielsen, and Molich, Faulkner and Suarez created evaluation categories based on Wickens' areas of cognitive design, and incorporated Kurosu's Structured Heuristic Evaluation Method (sHEM).  The resulting checklist is in the form of a printed table that guides the evaluator through the structured process, cues thinking about certain overall aspects of usability, covers multiple, detailed aspects of usability, and provides a format for data collection.  (See Faulkner, 2001, for an overview of how and why the checklist was developed.)  

Research methodology

The Usability Professionals' Evaluation Checklist was tested with forty participants during the Usability Professionals Association Annual Meeting, Henderson, Nevada, 2001.  The desired result was that the checklist, in combination with the structured method, would allow individual evaluators to find usability problems more accurately than the traditional method using ten basic, industry standard heuristics.  The participants identified usability problems intentionally designed into a website prototype, in one of four experimental conditions using:  1) a traditional, Nielsen-style set of ten heuristics and recording the problems found on blank tables by window, element, and description; 2) traditional heuristics, but applying them via a time-structured method; 3) the Faulkner-Suarez detailed heuristics, but without the time-structured method; and 4) the combined detailed heuristics and time-structured method, that is, the full checklist design.

Study results

The most significant, specific result of the methods and research is that these structured approaches "leveled the playing field."  The test revealed dramatic differences between traditional heuristic evaluation and the checklist in the variability of problems found by different evaluators, even though the checklist was being seen and used for the first time.  In statistical terms, the evaluation checklist and method significantly reduced the variability among usability professionals in performing usability testing and evaluation, and rendered more consistent results than have been previously achieved.

In the study, the average number of usability problems identified was the same for both the traditional and contemporary checklist methods.  While not dramatic, this was a gratifying result considering that everyone, even the novices, were familiar with the traditional method, but were seeing and using the checklist for the first time.  The surprise was that the variance with traditional heuristics was 19.92, but with the checklist was reduced to 3.47.  In other words, the checklist allowed novices to be as effective as experts when performing a usability evaluation (f<.001).  A follow-on study is planned which will contain a familiarizing/training component so that the checklist method can more fairly compete with the traditional method in gross number of problems found.

Report Two:  Applying the Optimal Path Test Method

The problems of repeatability and reliability among evaluators in usability testing have been highlighted in research studies by Rolf Molich, et al. (1998, 1999), and Martin Kessner (2000, 2001).  These studies verify that traditional methods yield widely differing results, and that repeatable, quantitative approaches are needed.  For example, Robert Bailey (2001) notes that in a study of four teams of usability professionals evaluating the same software,  "Only one [usability] problem was found by all four teams, and over 90% of the problems found by each team were found only by that team."  Additionally, this author's preliminary field observations of usability tests on more than 20 products, each performed by different individuals or teams, demonstrated varying test methods.  In those tests, the few testers who employed any quantitative techniques used only rudimentary counts such as "this many users encountered this problem/this many did not."  Beyond that, data from the individual tests could not be repeated or compared across test users, nor could it empirically demonstrate improvement as the product changed.

The author developed the Optimal Path Test Method, and the corresponding Faulkner User Test Data Sheet, to provide a way for usability tests to be duplicated as near to exactly as possible from test to test, even when performed by multiple evaluators.  The method and data sheet were initially developed for a research study to collect data from 60 test users of varying experience levels, rendering data that was fully comparable across each of those many test instances (Faulkner, 2002).  The process begins by determining and documenting the specific and detailed user actions required for designated tasks using a product; it then logs user deviations from that "optimal path."  Data from a set of user tests, then, is compiled, showing clusters of errors around product elements where usability problems exist.  Further, categorization of the type of each error committed suggests corrective strategies.  Preparation and test development activities are essential to successfully conducting the test.

Overview of the usability test method

The author's Optimal Path Test Method and Faulkner User Test Data Sheet provide a rigorous manner in which to capture usability test data by accurately capturing counts of user actions.  In much usability testing, what the test user did and what the usability problem is are either recorded together, or the first piece is supplanted by the second.  This makes for data that is largely interpretive because the tester is making instant cognitive translations between user actions and the usability problems that likely led to those actions.  The Optimal Path Test Method captures counts of specific user actions.  The test method provides a clear approach to distinguishing what is being seen from what is being interpreted by breaking down the process into manageable steps and providing a rapid data collection technique.  This allows the tester to capture each user error as it occurs.  It also allows for capture of multiple user errors committed on a single element or task, thereby showing the severity of impact on the user of that particular problem.  Further, the method and data sheet allow for rapid categorization of the types of user actions performed, adding richness to the data that can be used to verify the type of usability problem that exists.

The method greatly reduces the need for hurried, sketchy note taking.  It is performed in real-time, reducing the time needed for painstaking video reviews.  It helps the tester stay focused on the user, with only brief glances at the data sheet to log user actions.  The detailed steps necessary to complete the test include:  preparing the data sheet, writing user scenarios and instructions, developing optimal paths and data collection sheets, pre-testing, and refining the plan and materials.

Test planning

The initial step is merely mechanical and, accordingly, the least critical and time-consuming.  The data sheet template contains a header with the following elements:  the name of the product and version being tested; the name of the test scenario; the user instructions for that particular scenario, which will be duplicated on the user instruction sheet along with those for each of the other scenarios; notes to the tester, such as the starting point in the software for that test, or unusual things that may arise during that particular test.  The data table contains the four main columns:  window, element, optimal user action, and user deviations from optimal action.  The window and element columns document the specific areas in which the user will be acting, and also allow for identification of where usability problems exist, as they are revealed in testing.  The optimal user action identifies the single, detailed user behaviors that are expected to occur.  User deviations are divided into five sub-columns that describe the types of errors that occur:  hesitation, misclick or mistake, workaround, question, or failure.
Table 1:  Basic categories in the Faulkner User Test Data Sheet

	
	User Deviations from Optimal Action

	Window
	Element
	Optimal User Action
	hesitate
	misclick/ mistake
	work-around
	ques-tion
	fail

	
	
	
	
	
	
	
	


One way to set up for data collection and analysis is by creating each scenario description and table on a separate worksheet in a spreadsheet program.  Create the template, duplicate it onto as many spreadsheets as scenarios to be run, then fill in the header information and optimal path steps on each as they are developed.

Scenarios and instructions.  Writing the task scenarios and users instructions constitute the most challenging and important part of test development.  First, the evaluator must determine: 1) what needs to be tested; and 2) a list of scenarios that will cover those areas.  Next, the evaluator will draft user instructions for each scenario, then review and revise user instructions for terms or steps that might "give away" what is being tested.  Finally, the evaluator should review and revise user instructions for sufficient specificity that will allow the user to perform the task.

Optimal path steps.  Developing the optimal path steps and corresponding data sheets for each scenario is a basic task, but one that requires attention to detail.  This begins with the task that the user is to perform.  The evaluator will perform the task, becoming familiar with the "optimal path" steps required to complete the task.  Each step should then be entered into a row of the data sheet.  The detail is critical; even to the level of listing "wait" for a period in which the software is processing.  See Table 3 below for an example.

Pre-testing and refining.  Pre-testing the scenarios, instructions and optimal steps, and refining the materials accordingly, is an important step that can prevent the loss of data from your first few test users due to errors in test planning.  Given the time, effort, and expense involved in scheduling usability test participants, this final bit of preparation is worth the investment.  Pretests on three or more sample users can refine the test considerably.  As the test users attempt to work through the user instructions, and the evaluators logs observed deviations, areas for refinement will be readily apparent.  These can include unclear user instructions, instructions that reveal too much, and optimal path steps that were left out or unnecessary.  Revising the data sheets and scenarios for accuracy and will ensure robust testing with actual end users.  The final step is preparation of a printed set of instructions for all test users and a set of data sheets for each user and scenario to be tested.

Data recording

Once the actual usability test has begun, multiple user behaviors will occur.  Recognizing and capturing user deviations is, however, a simple activity with the data sheet (Faulkner, 2002).  The user behaviors are recorded with simple tick marks within the appropriate cells:  1) on the row containing the window name, element with which the user is interacting, and the optimal path step; and 2) in the column best describing the user behavior.  "Hesitate" is the first of the categories, referring to user behaviors such as sitting back and looking at the screen, lifting off or hovering a hand over the mouse or keyboard, moving the mouse pointing in random or circular motions that have no effect.  The second error category captures any mouse click, selection, entry or action that is incorrect, in terms of the optimal path identified.  A user-created workaround tick mark indicates that, while not on the optimal path, the user found an alternate way to complete the task or use the element.  Test users may ask a question of the evaluator at some point; the fact that a question was asked should be logged, but the question not answered, so as not to interfere with the test.  The one case where a user question is answered or hint is given is when a mark is made in the "fail" column.  This indicates that the user is completely unable to complete the task given the current design (or instructions, if they have been written poorly or are untested).  In order to complete a test in which the user has hit a "fail" point, it is appropriate to give guidance on how to continue, log the failure, and continue observing through the remaining test steps. 

Table 2:  Data sheet with sample optimal path steps and individual test log markings

	
	User Deviations from Optimal Action

	Window
	Element
	Optimal User Action
	Hesitate
	misclick/ mistake
	work-around
	ques-tion
	Fail

	Login
	Username
	Activate Username
	
	
	
	
	

	 
	 
	Type username
	
	
	
	
	

	
	Login
	Click Login button
	
	
	
	
	

	
	
	Wait
	
	
	
	
	

	Filters
	Unit name
	Select unit name
	
	
	
	
	

	…
	…
	…
	
	
	
	
	


Skill in human observation is helpful, but can be gained by doing it.  One of the advantages of the method and data sheet is that they provide clear, simple, and defined elements for which to watch during testing.  Also, because they constitute a fast method for recording observation data, the tester is more likely to capture each user action, rather than missing those actions while taking notes about a previous action.  Accordingly, the method and data sheet reduce observation errors by the tester, even when videotaping is not available for later validation.  

Test data analysis

Once collected, it is a simple matter to enter data on individual spreadsheets, then use spreadsheet cell reference and formula capabilities to tabulate totals from individual data sheets into a summary sheet.

Table 3:  Summary data sheet sample of all individual test results (note clusters of errors)

	
	User Deviations from Optimal Action

	Window
	Element
	Optimal User Action
	Hesitate
	misclick/ mistake
	work-around
	ques-tion
	fail

	Login
	Username
	Activate Username
	0
	12
	0
	0
	0

	 
	 
	Type username
	0
	0
	0
	0
	0

	
	Login
	Click Login button
	3
	26
	0
	2
	0

	
	
	Wait
	0
	32
	0
	8
	0

	Filters
	Unit name
	Select unit name
	0
	0
	4
	0
	2

	…
	…
	…
	
	
	
	
	


Clusters of errors on specific rows indicate a problem with that element of the design.  Error types give guidance as to what kinds of usability problems exist in those elements.  Errors in the "hesitate" and "question" columns indicate user confusion or uncertainty, pointing to a need for direction in the design.  Misclicks or mistakes generally occur when the design element does not conform to user expectations or leads the user to believe that one action should be performed, when a different one is correct or optimal.  A workaround demonstrates that the functionality is available and the user can find it, but that the most efficient way to perform that activity is not apparent, indicating a need for hints, instructions, or more apparent elements that lead to the optimal path.  It can also be an indication that a user discovered a more optimal path than you as a tester realized was available, or suggest to the developers that the design should be revised to make the user-suggested path the most effective means for the task.  A "fail" error is the most critical and sets an immediate priority for fixing the element(s) that made it impossible for the user to complete the task.

Multiple directions of analysis can be made once these numbers are collected and tallied.  Total number of user errors committed on a single element can be a convincing data point for development teams.  On some elements it may be more appropriate to tally the total number of users who encountered problems, a large percentage indicating that many people in the general user population may have the same problem, or that only a small percentage may do so, thereby indicating a low priority problem to be fixed. 

Planned activities:  data analysis development and research validation

Possibilities for analyzing Optimal Path Test Method data beyond the straight tabulation of errors along certain lines are being explored.  One approach being pursued is creating a system whereby the results can be weighted by various categories, including:  error category, number of errors committed, number users committing errors, combinations of those three categories, and failure errors.  Such a system of weights could provide mathematical support for determining priorities of fixes, a critical distinction in the fast moving, sometimes limited-resource field of technology development.

The test method is being refined and is slated for a controlled research comparison study with traditional methods.  Results of the study are anticipated within the year.  While awaiting the validation that the research is anticipated to provide, the method could prove a valuable approach for use and a platform for discussion among usability professionals in the development of the field and its most effective techniques.  

Conclusion

As the usability field develops and matures, professionals and the teams with whom they work are increasingly desirous of quantitative methods.  Defined methods, such as the Optimal Path Test Method and Faulkner User Test Data Sheet, as well as The Usability Professional's Evaluation Checklist are springing from the foundations of traditional approaches.  It is hoped that as they are currently being applied and refined in multiple, real-world, software development projects, and as they are subjected to use and scrutiny by experienced usability professionals, these methods will serve as foundations for further refinements and springboards for new and even more effective methods in the future.
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