Chapter Seven

Evaluation and Timeline

This chapter describes a number of tools that may be used to evaluate the Ring and Mosaic interfaces. These interfaces are design to address some specific limitations of global mode based interactions in a virtual design application. Another 

A plan for evaluating the Ring and Mosaic interfaces could include a number of HCI analysis methods. This section describes the potential uses for task analysis, cognitive factors analysis, and usability analysis methods in evaluating the interfaces.

Task Analysis

This type of analysis is useful in helping us understand a users interaction with a system. It also helps us understand how changing the system will impact the user’s interactions. Task analysis methods are integrated in to HCI core courses. This section will briefly summarize the analysis methods. It also indicates how the methods can be applied in studying users interactions with the ring and mosaic interfaces.

Main Principles

There are four primary principles to consider when performing a task analysis [Redish]. Those principles are given below:

· Task analysis is an integral part of a broader analysis that includes understanding users and their environments.

· Task analysis includes understanding users goals

· Task analysis is relevant at all stages of the design and development process

· The objectives of a task analysis depend on multiple factors.

Users and their Environments

The first principle of understanding the users and their environments is broken into sub categories. Some specific information about users might include user characteristics, their knowledge of the technology and domain, their motivations, and their mental models of the tasks. Questions about user’s environments include the physical situation of the activity, technology available to the user, and social cultural language considerations [Redish]. HCI literature provides information on the various technologies in virtual reality. The cultural and language considerations are of interest for the long-term, but not a primary focus for this study.

In this study I intend to collect information about users through surveys and cognitive tests. User characteristics of interest include, users education, vision, experience with VR systems, and their profession. The cognitive test will be used to study users tendencies for interaction and feature integration related tasks. 

User Goals

Representing the intentions of the user in an interaction task can be done by describing the users goals in an explicit framework, or by comparing the sequence of steps for representative sub-tasks. Donald Norman’s Action Cycle is one framework for studying users goals. The stages in an action cycle include:

1. Forming the Goal

2. Forming the Intention

3. Specifying an Action

4. Executing an Action

5. Perceiving the State of the World

6. Interpreting the State of the World

7. Evaluating the Outcome

A users design intention could be represented in a cycle. An example task might be to create a representation of a physical object in the virtual space. Given this high level request we can construct, perform, and refine each sub-task.

Sequence Diagrams

Another powerful analytical tool is to create and compare sequence diagrams for a task. These diagrams resemble flowcharts and indicate the steps required from an initial condition to a desired final state. Each stage in the diagram indicates the steps a user must perform. Multiple strategies can be represented as parallel pathways in the sequence diagram.

A sequence of operations could be generated for tasks with the ring and mosaic interface. This could be compared to the operations for the Virtual DEsign Tools [Chan] mode driven menus, or to the operations required for a tabled driven menu system [Hill’00]. Sequence diagrams could also be used to determine how to hierarchically arrange the interface portions.

Cognitive Factors Analysis

The Educational Testing Service publishes a suite of Factor-Referenced Cognitive Tests [Ekstrom]. This suite includes written tests on figural fluency, functional and ideational relationships, visual memory, perceptual speed, spatial scanning, visualization and flexibility of use for literal terms. These tests can be applied to understand the variations within our subjects. It is hoped that these tests will reveal some cognitive aptitudes of the users and to help us understand their influence on interfaces.

For example, a person scoring high on spatial scanning might quickly locate display items. A person with increased perceptual speed may be able to recognize faster interface changes. Functional and ideational relationships exist in the mappings between the virtual objects and the interface elements. Also visual memory has an impact on the person’s ability to locate and recall the locations of various interface elements.

Usability Analysis

User Based Analyses [Dumas] offer another means for measuring interface effectiveness. This dissertation seeks to predict the effectiveness of interfaces and to predict the effects of the interface on the users cognitive state.  Here we discuss some potential focuses for the usability study, describe the survey methods we wish to employ, and indicate some factors we might wish to measure.  Finally we list factors relevant to the experimental design and a short description of the scope and limitations of the results.

The usability experiments attempt to guage user’s perceptions on the effectiveness of the interfaces. We hope to predict the effectiveness of the interfaces for various design tasks. 

We hope to predict the effects of the interface on the users cognitive load. 

The methods we wish to employ include observation, recording user selections, and questionnaire survey. Users will be observed while performing design tasks. They will be instructed to speak their design intentions aloud. Users interactions will be recorded through the interface and compared to their design goals. 

A questionnaire survey will be conducted to identify users feelings about aspects of the system. The survey will feature Liekert-Scale questions and will cover the following topics: 

· Intuitiveness of the interfaces

· Users cognitive loads

· Accuracy of selection

· Users ability to recognize the interface affordances

· Users estimations of the steps required to perform operations

Experimental Design

The experimental design will require selecting subjects, identifying the cognitive factors tests, developing a task that exercises sufficient aspects of the ring and mosaic interfaces, and developing questionnaire, observation, and survey forms. The specifics of the experimental design will be discussed with the dissertation committee.

Inferences and Limitations of Results

The results gathered in this experiment will be very dependent on the task the users perform. It is important that the survey forms can distinguish between the users perception of the design tasks, and users perceptions of the interface task.
Timeline

January 
  
Preliminary Presentation

January-March  
Interface Development

March-May 
  
Experimental Design and Application Development

May-July 
  
Conduct First Round of User Test

Aug


Refine Interface

Sept-Nov

Conduct Second Round of User Test

This chapter has proposed a general plan for evaluating this Ring and Mosaic interfaces presented in this document. It has briefly introduced Task Analysis tools as a means for representing users environments, users goals and, solution steps. It describes Cognitive Factors Tests as a means of profiling users perceptual tendencies. Knowing these tendencies will allow us to better understand the users interactions with the virtual interfaces. Finally, user based methods are described including observation, survey forms, 
and automatic logging of user interactions. 

