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The advancement of contemporary society imposes new requirements on knowledge content and teaching methods. The contents and teaching method of discipline in traditional and distance education are changed having regard to the application of information technologies, individual abilities, and student demands.
The development of interactive-tutorial system (ITS) is in great request and fast progressing direction of modern education, when a lecturer gives way to students and their main task is to create the environment for their initiative. Compared to the traditional education, a lecturer abandons a role of original tutorial information “filter” and becomes the consultant of students as a supplementary source of information.

The necessity of creating such interactive environment is primarily caused by training specialists of a new generation.

The basic design techniques for interactive-tutorial systems have been developed at the Siberian State Academy of Geodesy (SSGA) on the Department of Cartography and Geoinformation. Attention was focused on the workflows, a structure, and ITS management that differ from conventional manuals and their teaching methodology. Furthermore, it was analyzed how new geoinformation technologies could be supported by recent achievements in education.

The interactive-tutorial system allows a student to learn the academic course individually, to become familiar with consequent software and, finally, to do practical exercises and to get a mark on the basis of self-taught knowledge and skills.
Besides, the interactive-tutorial system provides a student with instructions on a training course, prompts for test performing, and references to get the definitions.

The system includes of three guidelines: academic, training, and practical courses. 

The academic course consists of the subject matter of discipline to be studied, and in addition to the traditional descriptive matter it has new forms of information representation (video, sound, animation, and addresses for websites).
Furthermore, a student deals with the on-line interactive-tutorial system. It means that there is a dialogue between a program user by means of requests and answers. A student can return to the studied material, look through additional information or explanations presented in the form of hyperlinks, or find a required material. The interactivity in educative process allows the student to be more active, to get the best results, and gives a possibility to include additional and more complicated material in academic course. Therefore, a student can be given a test corresponding to one of the studied issues.

The training course is presented by a number of demonstration lessons on self-study training with software developed for a discipline. 

In root menu a student keeps the structured headings allowing him to follow the academic curriculum easily in required direction and to return freely to the position left in the previous session.

Toolbars, push buttons and primary program functions are outlined and shown here too. The training course includes not only a theory how to work with a program but also the procedure while performing the complicated but necessary operations. It provides to keep in mind the necessary information and to use the taught knowledge in practice.

The practical course includes the tests for self-study training and reinforcement of learning according to a program course. It also includes the sequence of test performing, examples, explanations and pictures by means of hyperlinks.

Working at the test mentioned in the program, a student can easily refer to the interactive-tutorial system and follow the job sequencing, and, if necessary, open a training course, look for respective instructions. 

The interactive-tutorial system is rather flexible and can be used in training both the students and employees having different qualification and abilities.

The system structure allows its further development, i.e. the content of courses can be added and changed.

Then the student’s knowledge and experience gained in the process of training are tested.  The testing program includes a number of questions according to the sections of studied discipline. After finishing the test, the program automatically makes its estimation (taking into account the elapsed time for each question and a quantity of trials. The whole statistical information is kept on the remote server, and a tutor can check it at a suitable time, make the analysis of student knowledge on a given subject, and advices what else should be learnt.

On the basis of studies performed and practical developments the methodological principles of the interactive-tutorial system were formulated and its advantages in comparison with the traditional teaching method have been defined.

As distinguished from the traditional cartographic and surveying education, academic and practical courses within the interactive-tutorial system are developed with an active participation of students having different level of training and abilities. Requiring high activities from a student, the system provides prompts to perform tests and references to get the definitions. Automatic and on-line search during the test combined with the hypertext form to go deeply into the knowledge domain allow the student to get more versatile and comprehensive information.

The studies carried and the developments have been implemented into the educative process at SSGA.  Nowadays the interactive-tutorial system is getting approval for the first-year and third-year students of surveying specialities on the following disciplines: topographic drawing, engineering graphics, and general cartography.

Nowadays we are busy with the development of interactive-tutorial system for such disciplines as: map delineation, cartography and engineering graphics for students of cartographic speciality, as well as land management and cadastre.

