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<letterhead>

Pittsburgh, February 23, 2004
Dear Bill:

You were identified as an expert evaluator to conduct an independent inspection of the newly developed Adaptive Hypermedia (AH) course, “Information Retrieval for Dental Professionals.” Your feedback is especially important to us because it will help us to improve this educational resource in an early stage. As an independent outside expert you can give me an unbiased verdict that purely depends on what's best for our future learners. 

I estimate that you will spend less than two hours on the evaluation including reading the instructions, performing the review and writing your comments. Please follow the instructions below if you are willing to participate as an expert evaluator. While the instructions appear comprehensive, the actual tasks are easy and fun to perform.

I will update you about the results of our investigation. Your participation will be acknowledged (Please let me know if you do not wish your name mentioned in any online or print publications.).

Thanks for your time and effort!

Heiko Spallek

Asst. Professor, Center for Dental Informatics 

School of Dental Medicine University of Pittsburgh; 3501 Terrace Street Pittsburgh, PA 15261

Phone: (412) 648-8886

Fax: (412) 648-9960

E-mail: hspallek@pitt.edu

http://di.dental.pitt.edu/
Usability Inspection: Heuristic Evaluation 

“Information Retrieval for Dental Professionals” 

(Adaptive Hypermedia Course)

Thanks for agreeing to perform a usability inspection of an adaptive hypermedia course!

Background

Adaptive hypermedia (AH) is an emerging research direction that focuses on the design of educational software that adapts to the user. The goal of these systems is to match different learning styles and levels of preexisting knowledge to make learning more efficient and effective. 

“Information Retrieval for Dental Professionals” exploits various concepts of AH by collecting data (individual learning goal, learning style, result of pre-assessment test) in order to create a model of the individual user. Based on this user model, the system adapts itself dynamically in various ways. It selects the subtopics which fit the user’s learning goal and existing knowledge and it provides suggestions for optional remediation based on test results throughout the course. The results of these tests continuously refine the user model. Furthermore, the AH course modifies the content of each subtopic based on the user’s current knowledge.

General Instructions

Your task is to evaluate the system and judge where it violates follows established usability principles (the "heuristics")
.

You will use heuristics from two sources. First, we use a list of recognized usability principles developed by Jakob Nielsen (see Appendix B). These heuristics describe common properties of a usable interface and should serve you as general guide. 

Second, we use more specific heuristics for educational software which are an ANSI standard, the Guidelines for the Design of Educational Software
. While the guidelines include a total of 130 criteria, we will use only a subset of the original guidelines (see Appendix C). While formulated as questions, do not answer these questions; they are only meant to “sharpen” your eye to discover usability flaws.

Please print these heuristics so you can refer to them as your look at the interface.

Step One: Review the heuristics

Please review the heuristics in Appendix B and C.

Step Two: Review the interface

Jakob Nielsen, a usability expert, recommends that evaluators go through the interface at least twice. The first pass would be intended to get a feel for the flow of the interaction and the general scope of the system. The second pass then allows you to focus on specific interface elements while knowing how they fit into the larger whole
. 

Since the system adapts and the content changes based on performance, I would like to ask that after you have familiarized yourself with the interface, go through the course twice “wearing the hat” of each of two personae, which represent different levels of knowledge about the subject. One persona is someone who has limited knowledge about information retrieval and the second is someone who has a good understanding of information retrieval principles and associated problems. The system will respond to your differently in each case, allowing you to see different aspects of the system.

For each persona, complete the following:

1. Go to http://di.dental.pitt.edu/ir/
2. Read the instructions on the first page.

3. Enroll in the course.

Note: Logout before beginning the second persona and use a different email address. (Make one up if you don’t have a second account.)

4. Go through the topics and end-of-the-page tests until you are eligible for the final test.

Note: Stop here when you go through the system as the more knowledgeable persona.

5. Take the final test

6. Print your certificate 

In addition, please explore all the functionality that the system has to offer, such as resetting a forgotten password, logout/login, change of profile, share this page, etc.)

Step Three: Pick a heuristic

After reviewing the interface as described in Step Two, pick a heuristic and find everywhere the interface violates it. The idea is to focus your attention one particular type of problem, for example consistency, at a time. 

Step Four: Report the problem

When you find something that violates a heuristic, write it in to your list of problems. We are providing you with a template of information to complete for each problem you find. Please try to be as specific as possible and list each usability problem separately. For example, if there are three things wrong with a certain element, all three should be listed with reference to the various usability principles that explain why each particular aspect of the interface element is a usability problem.

For each problem, you will electronically complete a chart with the following fields: 

Number: Use your initials and then number the problems you find sequentially. For example, evaluator John Smith’s fifth problem would be “JS – 5.”

Name: Give a short name to the problem.

Heuristic: List the heuristic that is violated.

Explanation: Briefly explain how the interface violates this heuristic.

Severity:
Characterize the severity of each usability problem you discover. The severity of a usability problem is a combination of three factors: 

1. The frequency with which the problem occurs: Is it common or rare? 

2. The impact of the problem if it occurs: Will it be easy or difficult for the users to overcome? 

3. The persistence of the problem: Is it a one-time problem that users can overcome once they know about it or will users repeatedly be bothered by the problem? 

We use the following 1 to 4 rating scale to rate the severity of usability problems: 

1 = Cosmetic problem only: need not be fixed unless extra time is available on project 

2 = Minor usability problem: fixing this should be given low priority 

3 = Major usability problem: important to fix, so should be given high priority 

4 = Usability catastrophe: imperative to fix this before product can be released

Possible solution:

List possible solutions that come to mind for fixing the problem.
Relationships:

List the numbers of any problems that are related to this one. For example, multiple problems with the progress page feature are related.

See Appendix A for a sample usability aspect report.

Step Five: Repeat for all the other heuristics

Move on to the next heuristic and find everywhere the course violates it and then write up the problem.

Step Six: Email us your report of problems

 Send me a MS-Word file as an attachment with your report. Feel free to consider any additional usability principles or results that come to your mind that may be relevant for any specific element and including this in your report.

Appendix A
Sample usability aspect report

	Number: 
	HS - 1

	Name:
	Pre-assessment test

	Heuristic:
	Is the feedback corrective?

	Explanation:
	I completed the pre-assessment test and tried to find out if my given answers were correct or wrong. However, the next page tells me which answer was correct and which one was wrong, but not why.

Usability Problem: Learners can only learn from mistakes when they know why a given answer was correct or wrong.

	Severity:
	3

	Possible solution:
	Explain why a particular answer is correct or wrong.



	Relationships:
	


Appendix B
Heuristics developed by Jakob Nielsen

Visibility of system status 

The system should always keep users informed about what is going on, through appropriate feedback within reasonable time. 

Match between system and the real world 

The system should speak the users' language, with words, phrases and concepts familiar to the user, rather than system-oriented terms. Follow real-world conventions, making information appear in a natural and logical order. 

User control and freedom 

Users often choose system functions by mistake and will need a clearly marked "emergency exit" to leave the unwanted state without having to go through an extended dialogue. Support undo and redo. 

Consistency and standards 

Users should not have to wonder whether different words, situations, or actions mean the same thing. Follow platform conventions. 

Error prevention 

Even better than good error messages is a careful design which prevents a problem from occurring in the first place. 

Recognition rather than recall 

Make objects, actions and options visible. The user should not have to remember information from one part of the dialogue to another. Instructions for use of the system should be visible or easily retrievable whenever appropriate. 

Flexibility and efficiency of use 

Accelerators -- unseen by the novice user -- may often speed up the interaction for the expert user such that the system can cater to both inexperienced and experienced users. Allow users to tailor frequent actions. 

Aesthetic and minimalist design 

Dialogues should not contain information which is irrelevant or rarely needed. Every extra unit of information in a dialogue competes with the relevant units of information and diminishes their relative visibility. 

Help users recognize, diagnose, and recover from errors 

Error messages should be expressed in plain language (no codes), precisely indicate the problem, and constructively suggest a solution. 

Help and documentation 

Even though it is better if the system can be used without documentation, it may be necessary to provide help and documentation. Any such information should be easy to search, focused on the user's task, list concrete steps to be carried out and not be too large.

Appendix C
Guidelines for the Design of Educational Software

ANSI Standards Committee on Dental Informatics - Working Group Educational Software Systems

Online available at http://di.dental.pitt.edu/edswstd/

You find here an abbreviated version of the Guidelines which will be used to determine the educational merit of AH in dental education. 

Various criteria were removed, such as criteria dealing with the subject matter and criteria which can be objectively answered by the developer. Subject matter criteria are not of interest for this evaluation because the immediate goal is to determine if AH systems in general add value for online dental education. Other criteria, such as “Is an assessment summary available after the assessment and/or upon completion of the program?” can be evaluated objectively without your help. 

Selected criteria for heuristic evaluation

Is the methodology appropriate? The instructional methodologies selected should match the content and audience requirements.

Is lesson length appropriate? Lesson length should be based on the content and the audience. Ideally, instructional content should be a series of short lessons spread over several sessions.

Is mastery level appropriate? The mastery level needs to match the audience and the methodology. Tutorials are often used to provide basic instruction and have a lower mastery expectation than drills that are intended to establish mastery.

Is computer anxiety minimized? This should be done via an user-appropriate interface and safety nets. Safety nets prevent accidental termination or loss of data by the user.

Is the level of challenge appropriate? As students progress the level of difficulty, or challenge, should increase.

Are curiosity and confidence maintained? Curiosity can be maintained by building in novel or unusual techniques. Confidence is maintained by recognizing accomplishments and giving supportive feedback.

Is competition appropriate? Competition between the computer and an individual is viewed as being safer than competition between individuals. Competition should support instructional goals.

Is the frequency of interaction appropriate? Different types of educational programs may require different frequencies of interaction. Games, for instance, are highly interactive, while textual didactic material may not be very interactive. Interaction is also dependent on the educational objective.

Is comprehension enhanced? If a question is used to increase interaction, it should not be restatement of the information presented. Instead it should ask the learner to apply the information to a new situation.

Is the level of control over navigation or content displayed appropriate to the audience? Beginners may benefit significantly from a relatively structured environment which an expert may find too restrictive. The program should take such differences into account.

Is the level of control over navigation or content displayed appropriate to the learning objective? Tutorials often require a strict logical progression in order to allow the learner to comprehend the content.  In simulations designed for experts, on the other hand, much greater flexibility may be desired in order to promote information-seeking and decision-making skills.  Thus, navigation and content must correspond to the learning objective.

Are screens uncluttered? The amount of material displayed on the screen should be lean. Too much material distracts from the information being presented. As the resolution of screens increases, increased material can be presented in an uncluttered way. Web Site developers should be wary of overusing frames. Too many frames lead to a cluttered appearance and can be distracting. Instructional materials should have high information density.

Are screens aesthetic? Color and other screen design techniques should combine to give an esthetic appearance. The overuse of a single technique or complex screen designs will be unaesthetic and distract from learning. A clean and lean screen display is more likely to be aesthetic and support learning.

Do screens draw attention to important information? Display techniques should be used to attract attention to the important information. Techniques such as outlining in an alternative color or dimming irrelevant portions of the screen should be used to focus the learner.

Is information presented in chunks of appropriate size? It is a well-researched strategy that combining information into meaningful "chunks" makes it easier for users to learn. Examples might include bulleted lists of thumbnails. These chunks should be limited in size to seven plus-or-minus two items for maximum effectiveness.

Is adequate protection from user mistakes provided? Users should be prevented from making irreversible errors such as ending and grading a test before completion. The courseware should also prevent the user from making an inappropriate or unavailable selection. Courseware should adhere to the "Progressive Disclosure" principle of interface design. When preventing user mistakes is not possible, safety nets should minimize their impact.

Is the functional status of navigational elements evident? Sometimes, the functionality of certain navigational elements does not apply (such as that of the "Next" button at the end of a slide show). In this case, these elements should be disabled.  This circumstance should be evident to the user.

Are the assessments relevant? The assessment should directly reflect the objectives for the lesson. Whenever possible, assessments should use the same method(s) as the delivery of the instructional content. (For instance, a simulation-based educational software program should use simulations for assessment.)

Are the assessments well placed? Instead of putting all assessments at the end of the lesson, consider placing them at appropriate intervals. A summative test can also be included. However, students should have an opportunity to assess their progress before the final test.

Is the feedback corrective? Correct answers should state why the user is correct; incorrect answers should tell the user they are wrong. Concurrently, the incorrect user should be given the reason(s) why they are wrong, i.e. the feedback should be informative.

Appendix D

During the evaluation
Point your browser to: http://di.dental.pitt.edu/ir/
For each problem you find, copy this template and complete it:

	Number: 
	

	Name:
	

	Heuristic:
	

	Explanation:
	

	Severity:
	

	Possible solution:
	

	Relationships:
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