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Introduction The goal of interaction design=designing for maximum usability Design rules restrict the space of the design options and help designing systems of increased usability. To be efficient, design rules should be applied as early as possible in the designing cycle, while the options space is still very large. Type of rules : ●



Principles of usability – general understanding



●



Standards and guidelines – direction for design



●



Design patterns – capture and reuse design knowledge



Interface homme-ordinateur



Page 2/7



Petre Dimo 2008



Rule properties



●



principles – abstract design rules – low authority – high generality



standards



●



guidelines – lower authority – more general application



in c r e a s in g g e n e r a lity



– specific design rules – high authority – limited application



increasing generality



●



G u id e lin e s



S ta n d a rd s



increasing authority in c r e a s in g a u th o r ity



Interface homme-ordinateur



Page 3/7



Petre Dimo 2008



Principles to support usability Learnability the ease with which new users can begin effective interaction and achieve maximal performance



Flexibility the multiplicity of ways the user and system exchange information



Robustness the level of support provided the user in determining successful achievement and assessment of goal-directed behaviour
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Principles of learnability (1) Predictability – determining effect of future actions based on past interaction history – operation visibility



Synthesizability – assessing the effect of past actions – immediate vs. eventual honesty
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Principles of learnability (2)



Familiarity – how prior knowledge applies to new system – guessability; affordance



Generalizability – extending specific interaction knowledge to new situations



Consistency – likeness in input/output behaviour arising from similar situations or task objectives
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Principles of flexibility (1)



Dialogue initiative – freedom from system imposed constraints on input dialogue – system vs. user preemptiveness



Multi-threading – ability of system to support user interaction for more than one task at a time (ex : chat wile maintenance) – concurrent vs. interleaving; multi-modality



Task migratability - passing responsibility for task execution between user and system (ex : text spelling)
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Principles of flexibility (2)



Substitutivity – allowing equivalent values of input and output to be substituted for each other (ex : printer page layout, use inch or cm) – representation multiplicity (graph, figure, ...); equal opportunity (input ~ output)



Customizability – modifiability of the user interface by user (adaptability) or system (adaptivity)
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Principles of robustness (1)



Observability – ability of user to evaluate the internal state of the system from its perceivable representation – browsability; defaults; reachability; persistence; operation visibility



Recoverability – ability of user to take corrective action once an error has been recognized – reachability; forward/backward recovery; commensurate effort
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Principles of robustness (2)



Responsiveness – how the user perceives the rate of communication with the system – Stability



Task conformance – degree to which system services support all of the user's tasks – task completeness; task adequacy
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Example : design of usability specifications ●



Let us consider acomputerized meetings calendar ; the users use it to keeep track of the future meetings. ● ● ● ● ●



● ● ● ● ●



Attribute to evaluate : guessability Measuring concept : ease of the first use of the system, without training Measuring method :time to create the first entry in diary Present level (on paper) : 30 secondes Objectives : ● Worst case : 1 minute ● Planned level : 45 seconds ● Best case : 30 seconds Attribute to evaluate : task migrability Measuring concept : scheduling a weekly meeting Measuring method : time it takes to enter a weekly meeting appointment Present level (on paper) : (time to enter 1 appointment) * (number of appointments) Objectives : ● Worst case : time to enter 2 appointments ● Planned level : 1.5 * (time to enter 1 appointment) ● Best case : (time to enter 1 appointment)
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Standards (1) ●



●



●



●



●



●



set by national or international bodies to ensure compliance by a large community of designers standards require sound underlying theory and slowly changing technology hardware standards, easier to define, difficult to change. More common than software standards Software standards, harder to define, easier to change high authority and low level of detail ISO 9241 defines usability as effectiveness, efficiency and satisfaction with which users accomplish tasks
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Standards (2) Organizations delivering standards : ISO = International Organisation for Standardization ANSI = American National Standards Institute BSI = British Standards AFNOR = Association Française pour le Normalisation



Example : german standard for man machine interfacing : ●



DIN 66234 (1984) says that to guarantee easy, fast and precise visual access to the display zone, the zone must be divided in 3 sub-zones : –



Input zone



–



Output zone



–



Message zone
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Example : ISO 9241-110 Revision 110 of the ISO 9241 specifies 7 principles to respect when designing an information presentation system. The seven principles are : (1) suitability for the task : the dialogue should be suitable for the user’s task and skill level (2) self-descriptiveness : the dialogue should make it clear what the user should do next (3) controllability : the user should be able to control the pace and sequence of the interaction (4) conformity with user expectations : it should be consistent (5) error tolerance : the dialogue should be forgiving (6) suitability for individualisation : the dialogue should be able to be customised to suit the user (7) suitability for learning : the dialogue should support learning.
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Guidelines (1)



● ●



●



●



●



Guidelines are more suggestive and general There are many textbooks and reports full of guidelines Abstract guidelines (principles) are applicable during early life cycle activities Detailed guidelines (style guides) are applicable during later life cycle activities Understanding justification for guidelines aids in resolving conflicts



Interface homme-ordinateur



Page 15/7



Petre Dimo 2008



Guidelines (2) ●



●



Guidelines are used to suggest the interface's style ; models are proposed for the different components : –



Question / answer



–



Forms



–



Menus



–



Function keys



–



Command language



–



Natural language



–



Graphic selection



The goal is to insure presentation as well as manipulation consistency.
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Golden rules and heuristics



●



“Broad brush” design rules



●



Useful check list for good design



●



Better design using these than using nothing!



●



Different collections e.g. – – –



Nielsen’s 10 Heuristics Shneiderman’s 8 Golden Rules Norman’s 7 Principles
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Example : Schneiderman's golden rules



1. Strive for consistency 2. Enable frequent users to use shortcuts 3. Offer informative feedback 4. Design dialogues to yield closure : the user should know when the task is completed 5. Offer error prevention and simple error handling 6. Permit easy reversal of actions 7. Support internal locus of control : the user always keeps the control 8 . Reduce short-term memory load
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The 7 Norman's principles to simplify complex tasks -1 ●



●



●



●



Use both knowledge in the world and knowledge in the head : people work better if they find information in the surrounding environment but they also need to build mental models Simplify the structure of tasks without taking control away from the user : –



Mental aids (like mnemonics)



–



Easy accessible information (like help on line)



–



Partial automation (like on line dynamic selection lists)



–



Modify the task...



Make things visible, avoid “black holes” while executing the task Get the mappings right (ex : small movements should have small effects)
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The 7 Norman's principles to simplify complex tasks -2 ●



●



●



Exploit the power of constraints to force the correct execution of tasks (ex : jigsaw puzzle) Design for error, provide error recovery procedures When all else fails, standardize. Standards facilitate learning of new tasks.
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HCI patterns (1) ●



●



●



●



A pattern is a generic description of the problem and of the way it can be solved. It is a synthesis of design experiences Pattern libraries contribute to effective interface design and development as well as to avoid common errors Patterns can be used to exchange useful ideas between professionals involved in similar projects without going into details. Research today is conducted towards developing a “pattern language”, to be used for system modelling but integrating the “time” component is difficult.



http://www.cs.kent.ac.uk/people/staff/saf/patterns/gallery.html http://ui-patterns.com/patterns Interface homme-ordinateur
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HCI patterns (2)



●



● ●



●



An approach to reusing knowledge about successful design solutions Originated in architecture: Christopher ALEXANDER A pattern is an invariant solution to a recurrent problem within a specific context. Examples – –



●



Light on Two Sides of Every Room (architecture) Go back to a safe place (HCI)



Patterns do not exist in isolation but are linked to other patterns in languages which enable complete designs to be generated



http://zeta.math.utsa.edu/~yxk833/Chris.text.html#COMPUTER
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Pattern example (1) ●



InputFeedback (http://ui-patterns.com/pattern/InputFeedback) –



The problem : the model suggests the design of feedback after inputting data



–



Example : input personal data for Linkedln
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Pattern example (2) –



–



–



–



Use of the model : ● Whenever the system should answer the user who inputted data ● Whenever the systems informs users about input errors ● Whenever the system informs user that everything went OK Solution : provide ● Content validation (presence, exclusion of prohibited values, value range, acceptance with checkbox, confirmation by retyping, format, length) ● Feedback on acceptance and on error (where, what, how to correct) Rationale : as people do not all think alike, they will try different ways to enter data ; the system must inform the user if he/she entered data which do not match the intended structure. Discussions et comments : is it better to prevent errors (before submission) or to give error messages (after submission) ?
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