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According to Richard Hamming, “The purpose of computing is insight, not numbers.” Regarding the history of interactive computer graphics, one could note the increasing “density” of information: from about one thousand of elementary vectors on a display to real-time generated photorealistic movies. Virtual reality has a special place among modern techniques of visualization.

By virtual reality we understand a computer-generated environment, creating an illusion of “being there”, inside the program-generated world. Virtual reality environment is understood as a cooperation of hardware and software means, that generate three-dimensional stereoscopic image, that a user can interact with. The main factor, distinguishing virtual reality from traditional three-dimensional computer graphics is the state of presence. It is described as a sense of being “in another world”, which differs from simply watching something on a traditional screen.

Scientific computing  involves an analysis of huge amounts of data, that result from calculations. The user needs to interact with the model, interpreting the abstract images during complex intellectual activity. Several questions arise from this fact. First of all, there are questions about the impact of presence on mental activity. Will presence distract the user from the actual task? We also need to know if the presence could be achieved at all when working with abstract data. Will the user be able to interact with the environment, if he doesn't have a subjective feeling of presence in it? Next, the question of interaction between presence and intellectual activity of interpretation arises. Can they flow at the same time? Will one of them have an impact on the other? Will presence  interfere with the ability to work? Also we pose a question about the influence of presence on intellectual activity itself. The answer will allow us to separate the influence of psychological factors from influence of hardware and technical means. Thus, we need to study both the presence and the influence of virtual reality on intellectual task solving.

According to these goals we have developed an experiment, in which the subjects were to solve tasks on spatial transformations. We used Kohs Block Design Test as a basis. It allows to test perception, motor skills, eye-hand coordination, spatial cognitions and heuristic abilities and to assess one's ability to perform such intellectual operations as comparison, analysis and synthesis. 74 subjects took part in this experiment, 42 female and 32 male. They were to solve ten tasks of composing an image with white-red colored cubes. The subjects from the control group passed the test on a traditional monitor. The experimental group passed the same task using stereoscopic HMD display. The tasks were exactly the same for both groups, also the display resolution was set to 800x600 to equalize the conditions.

Some of the participants had a sense of presence, but it didn't have any impact on their performance during the test. Hence, most probably the presence will not have an impact on performance when solving same or similar intellectual tasks, and will not be a factor when designing virtual environments for complex and abstract intellectual activity.

Virtual reality, being a different computer environment, is perceived differently, not as the traditional screen-based interface.  The interaction with it needs further study by psychologists, because it is quite likely, that psychological factors will influence the performance or the readiness to interact with it. The output interface affects the performance in  Kohs Block Design Test and, notably, not the solving time, but the ability to solve the complex task itself. This is mostly a result of HMD's imperfection, but it should be considered when designing the virtual environment-based systems. Also one should keep in mind, that there is a risk of so-called “cybersickness” and “hyperpresence”  for some users, and try to minimize it.

