Chapter Five

Towards a Philosophy of Interaction

This chapter moves towards a philosophy of interaction. The key points noted in the previous chapters are categorized and summarized. This summary is then considered in relation to the interface needs for the hypothetical conceptual design tool proposed in the chapter on interdisciplinary design.  

The comparison process identifies a set of open research questions. These questions ask which interface observations can be used to address the needs of multi-disciplinary virtual design applications.

This chapter concludes with a statement of research objectives. Proving these objectives will serve to validate the techniques proposed in this chapter. Conversely invalidations will disprove the techniques.

Summary of Research

Here we review the various concepts presented in the background research, experiences, and interdisciplinary design. The key points discovered in the background research and experiences in HCI chapters are integrated with the desired feature list for the conceptual design tool. The first section, interface issues describes paradigm changes that would improve interfaces as a whole. The second presents some applications of hierarchies in applications. Finally, a number of user issues are presented. Specifically the user issues pertain to user’s awareness, tasks, perceptions, cognitive load, and capabilities..

Interface Issues

Interface related issues are listed below:

· Adaptation: Interfaces can adapt to the task, data, location, order of operations, or users capabilities.

· Reconfigurable: Interfaces should enable the user to customize settings, and placement of controls. 

· Basic Operations vs. Specific Operations: Some interface tasks are low-level requiring perhaps a single button press. Other operations may require exploring more deeply into menus, or performing multiple steps.

· Direct vs. Indirect Operations: Interaction techniques vary in intuitiveness. Some operations can be mapped directly to an intuitive physical movement (translate, rotate, scale). Other operations must be performed through user interface elements or other non-directly mapped modalities.

· Visual Icons/Controls/Affordances: Visual Icons communicate information about the virtual controls to the user, to indicate the presence of controls, and to indicate virtual objects affordances.

·  Transferable Paradigms: Operating an interface paradigm on multiple interactive platforms (tablet, immersive, augmented, desktop) enables training transfer.

· Circular Layouts: Ring menus offer compact and intuitive layout possibilities for desktop and virtual environments.

Applications for Hierarchies in HCI

· Hierarchies can be applied to interfaces to arrange data items, application features, and operations. Hierarchies can be expanded or collapsed to support drill down or a high level view of the features.

User Issues

User issues are arranged into the following categories; awareness, tasks, perception, cognitive load and capabilities. Each category is defined and discussed below.

Awareness – pertaining to the users attentiveness

· Multiple Views: Provide with user with multiple simultaneous methods for viewing their dataset. This will enable users to perform comparative analyses.

· Integrated Views: Combine several parameters of virtual objects into an easy to scan interface. Present users with a complete picture of their current task.

· Track Objects: Enable users to identify and monitor parts of the virtual scene in real-time dynamic interfaces.

· Indicate the Users Relation to the Dataset: Show the user where they are in relation to items of interest in the virtual space. 


Tasks – which require support in virtual design applications

· Query and Exploration: Enable users to ask questions of the virtual space. These questions might pertain to visual or non-visual object attributes.

· Analysis, Review, Evaluation: Enable users to use the application in all design stages. Analyzing current designs, reviewing alternatives, and evaluating options are critical design steps the interfaces should support.

· Computer An Intelligent Assistant: The application could monitor and alert users about conditions in the virtual space. The application could enable users to indicate certain alarms or alert conditions based on the tasks at hand.

Perception – issues impacting visual processing

· Shape Features: Theories indicate that users perceive shapes at varying levels of detail (2D, 2.5D, 3D, Geons). Users should be able to create and edit shapes based on these levels of detail.

· Combinations of Shapes: Complicated shapes can be perceived as combinations of simpler designs. Similarly, users should be able to assemble simple objects into complex shapes.

· Interacting with Object Precepts: Since users integrate percepts of an object to recognize it. Users may benefit from percept-based menus instead of function-based menus. This may also reduce the procedural knowledge the user needs to store when interacting with menus.

Cognitive Load

· Reduce Cognitive Load: Enable the user to create user-prioritized views of the data space. Simplify the users process of performing operations.

Capabilities

· Support Users Levels of Expertise: provide support for expert and novice users. Distinguish basic or simple operations as well complex operations.


Open Questions For Research in Virtual Design

A number of guidelines from the proceeding section apply directly to the task of virtual design. This section lists questions about the applicability and effectiveness of the points listed above. These questions are listed in the same categories as above: interface, hierarchies, and user issues.

Interfaces ---------------

· How can adaptive and reconfigurable interface concepts improve virtual design interactions?

· Can we improve out interface design process by sorting operations according to their complexity, directness, and/or the user’s level of expertise?

Hierarchies -----------

· Can we use hierarchies of operations and affordances to make more intuitive interfaces? 

· Are these hierarchies well suited for combination with visual icons in circular menus?

User Awareness ----------------

· Is it possible to create a paradigm for virtual interaction that is suitable to multiple platforms?

· Will the integration use of multiple views, integrated views, object tracking, and users tracking improve awareness for a virtual designer?

User Tasks -------------------

· Can an interface be designed to support user-driven query, exploration, and design review operations?

· How much aid could an intelligent agent provide in the design process if it were able to monitor the users tasks, and alert users to changing conditions?

User Perception ------------------

· Can users perceptions of shapes be used to improve the process of creating virtual geometry?

· Will users interact directly with percept-based menus?

Cognitive Load ---------------------

· Is user cognitive load reduced when users interact with precept menus? When they can create their own views of the virtual data?


Statement of Research Objectives

The research questions identified above provide us with a number of potential areas for study. In the next chapter, a user interface system is presented which utilizes a number of the interface. This section offers a preview of the objectives I wish to demonstrate with this research.

Objective #1. Design an interface system that incorporates a number of the characteristics listed above including, but not limited to, hierarchical organization of data and tasks, integrated displays, dynamically sorted map displays and shape perception, visual affordances, feature integration theory, and circular menus. 

Objective #2. Illustrate this interface’s potential for supporting adaptive and reconfigurable interface concepts, design review, and design query and exploration,

Objective #3. Study the impact of this interface paradigm on the user’s design related tasks.  This study should consider the effects of increasing user awareness through the interface systems. Further, this study should study the cognitive load associated with these tasks.

Objective #4. Evaluate the interface system to determine its usability in relationship to previous virtual design interfaces. This task analysis should consider the users background and cognitive thought processes. 

Summary

This chapter has presented the first steps in developing an integrated philosophy of interaction. To this point we have considered the background research, applications experiences, and conceptual design study. The key points from those areas have been summarized in this chapter. Those ideas were considered in the context of virtual design. The consideration of these ideas yielded a number of open research questions. The open research questions have been combined and extracted into four primary research objectives. 

The first research objective involves designing an interface to integrate a number of the summarized principles. The second, to demonstrate the interfaces’ potential for supporting advanced interface topics and for supporting advanced design process steps. The third objective is to study the impact of the interface on virtual design tasks. And, the final objective is to study the interface’s usability.

The next chapter presents a prototype interface system which satisfies a number of the objectives and guidelines listed above.
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