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1. Comprehension-Based Approach to HCI for Designing Interaction in Information Space
· The purpose of my talk is to argue that traditional view of HCI is not appropriate for information-centric HCI, like search for information using a browser,

· And to suggest that comprehension process is critical for considering information-centric HCI,
· And derive design questions that would be useful for designers to check the validity of the interface to information space.
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2. Outline

· I organize my talk as follows.

· I start by describing a comparison of traditional task-centric HCI with information-centric HCI, focusing on how they look like and how their cognitive processes are modeled.

· Then I will show two models that are relevant to modeling information-centric HCI.

· One is LICAI which models performing by exploration.

· And the other is CoLiDeS which models user’s web navigation process.
· I will conclude my talk by suggesting design questions to be considered for designing interface in information space.
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3. Traditional HCI
· This shows a typical task in traditional HCI.
· The task is to hide the legend of the chart created by Excel.

· The task has the following features:

· The domain of task, that is graphing, is familiar to the user.

· In addition, the interface style and the interface controls are familiar to the user, too.
· Given these background, the task can be accomplished by several ways by applying a suitable procedure for the selected interaction style.
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4. Modeling for Traditional HCI
· The process of task execution is best viewed as the Norman’s action cycle model.

· It consists of the execution stage where the user’s intention is translated into language of the computer,
· And the evaluation stage where the user interprets the computer’s response in terms of how successful he was in achieving his goal.

· GOMS is an engineering model for predicting performance of traditional HCI tasks.

· It has been proved to be a useful task analysis method for traditional HCI and has been successfully applied to practical problems.

· GOMS claims that Goals, Operators, Methods, and Selection Rules are knowledge elements necessary for performing routine tasks.

· These four elements are assumed to be present in the users’ head
· And action sequences are determined by the structure of task and the current state of the interface.

· In other words, the task environment does not affect the course of action considerably.

· However, this feature is not appropriate for modeling information-centric HCI as I will describe next.
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5. Interacting with Information
· Here’s a typical example of the task in information space.

· The user is searching for information about Hodgkin’s disease at the medical site using a typical browser.

· The interaction has the following features:

· As to interaction style, it is not interacting with applications on a computer via menu, tools, etc., but directly interacting with information
· The interaction can be through various kinds of browsers, or devices, including desktop computers and PDA’s.

· The big difference from traditional HCI is the amount and nature of the information provided by the interface.

· The interpretation of the provided information could vary depending on the user’s search goal and background knowledge.

· From these features, it results that physical action sequences would not be consistent even if the search goal is the same.
· And thus, the GOMS-like modeling would not work for information-centric interaction processes.
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6. Comprehension is the Key
· In task-centric HCI, the user has to translate intention to a series of physical actions.

· In this process, the user uses procedural knowledge.

· And then interpret the consequence of the action in the light of intention, which requires little knowledge.

· On the other hand, in information-centric HCI, the user has to comprehend information provided by the interface by using factual and semantic knowledge.
· The user selects a hyperlink which is most similar to the current goal, which is different from traditional one which selects one of predetermined rules.
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7. Designing for Information-Centric HCI
· Given these considerations, we can derive critical factors for successful interaction in information space.

· From the user’s point of view, adequate comprehension of information in the environment is critical.
· From the interface design’s point of view, provision of appropriate information to every user is critical.
· The information here includes not only the one for navigation but the one about contents.
· However, the fact that the interaction is based on the users’ comprehension of the information on the display would cause design challenges because the same information might be comprehended differently due to the variability in users’ information needs and the diversity in users’ background knowledge.
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8. Comprehension-Based Models for Information-Centric HCI
· My colleagues and I have developed a series of cognitive models based on Kintsch’s construction-integration theory of text comprehension.

· In the rest of my talk, I will briefly describe two models that are used to model interaction processes in information space, and show how they can be used for designing interaction for information space.

· The first model is the LICAI model for performing by exploration.

· This model deals with the situation where the user is performing a non-routine task.

· And thus he has to integrate factual and semantic knowledge relevant to the information displayed on the screen when selecting next action.
· The second model is the CoLiDeS model for web navigation.

· This is different from the previous one in terms of the change rate of information displayed on the screen.
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9. Performing by Exploration
· Imagine the situation where you have to buy a train ticket in the country you have never visited.

· You know the subtasks, as shown on the slide, but do not know how to order them.

· You need to appropriately order them by comprehending the situation.

· After selecting a subgoal, you have to search for the correct control to accomplish it.

· To do this, you have to comprehend what the control is by integrating information associated with the control.
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10. Comprehension-Based Model –  Performing by Exploration
· This shows the three processes involved in performing by exploration.
· The first process is the goal formation process, in which the user comprehends the task for the purpose of transforming it into workable subtasks.
· The next process is the goal selection process, in which the user comprehends the interface to order the subtasks properly.
· The last process is the action selection process, in which the user selects an object-action pair to execute, which is further decomposed into object selection process and action selection process.

· There are three selections.

· Each selection is done through comprehension of the information on the display in the light of the goal, using massive amount of knowledge stored in long-term memory.
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11. Web Navigation
· In the previous case, the information on the display does not change much as the interaction progresses.

· However, in the case of information-centric interaction like web navigation, the contents on the display change dynamically.

· In fact, each time a hyperlink is selected, a new page is loaded and the contents on the display change entirely.
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12. Comprehension-Based Model – Web Navigation
· A process is added to the model of performing by exploration in order to deal with information rich and dynamic environment.

· More specifically, we assume a process called attention process before selecting action.

· In the attention process, a new page is parsed into several subregions and the subregion most relevant to the current task is selected,

· And next action will be considered for the restricted set of information in the selected subregion.
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13. Example -1
· I will show a simple example to demonstrate how users’ hyperlink selection process is simulated by the Web navigation model.

· The website shown on the slide is an informational website specialized in trails and hikes.

· Suppose that a user visits this site with the goal of making a travel to Japan and wanting to know about details.
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14. Example - 2

· First, it is assumed that the user parses the page.

· CLICK

· Then, comprehend the meaning of subregion.
· CLICK

· Then, select one subregion that is estimated as most similar to the current goal.
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15. Example - 3

· The next step is to parse the attended-to region.
· CLICK

· Then, comprehend the subregions in the light of the goal.

· CLICK

· And select one subregion closest to the current goal.
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16. Example - 4

· The next step is to comprehend the attended-to subregion and select one link most similar to the current goal.
· CLICK

· In this case, the user would select Asia because he knows Japan is part of Asia.
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17. Designing Usable Interface for Information Space
· Based on the web navigation model, I suggest design questions that must be answered affirmatively in order for the interface design to successfully navigate the user in the information space.
· Here are the cognitive processes that I have explained so far.
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18. Designing Usable Interface for Information Space
· For the goal formation stage, the question is, …
· Is the task representation appropriate for activating critical knowledge?

· For the goal selection stage, the question is, …
· Is the interface representation appropriate for activating the right subgoal?

· And for the action selection stage, the questions are, …
· Is the interface representation appropriate for activating critical knowledge for parsing the interface?

· Is the interface representation of the object appropriate for activating knowledge necessary to relate it with the current subgoal?

· Is the representation of the interface object appropriate for activating eligible action for the current subgoal?
NEXT SLIDE

19. Conclusion

· In my talk, I described the differences between traditional task-centric HCI and information-centric HCI.

· In the information-centric HCI, I suggest that comprehension is the key cognitive skill.
· And for successful interaction, users have to comprehend the information on the screen appropriately and designs have to provide appropriate information.
· I described two comprehension-based models, LICAI and CoLiDeS, and derived suggestions for design.

· My colleague and I have developed a usability tool for evaluating web pages in terms of navigability, which is called Cognitive Walkthrough for the Web.

· For those interested in this tool, please visit my home page for more information.
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