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	Longlife education involves in its field adult students. There are different ways of adult students teaching in Russia. At the first decades of 20-th century adult teaching in the USSR was devoted to give engineering knowledge and State diploma to persons which occupied engineering positions but did not posses serious background and official diploma. 	That is why adult education was treated as additional part of common colleges' education.  The lessons for adult students  were usualy given in the evening time after finishing of official work. The second way of adult education was to give students necessary text-books for independent studies.  In this strategy there were two short additional vacation periods in which the students pathed their exames and made some training exercises. These vacational periods were paid by special State programms. Step by step some other new forms of adult education were offered in Russia.  These new forms did not permit to get official State diploma.  In these cases adult students studied history, theory of fine arts, foregin languages and so on. The main goal of students was in these cases to get


some positive knowledge in the field of their special interestes.  Nobody of them was really interested to get any profits of these studies.


	Last years new idea was offered in Russian adult education. It is the idea of second official diploma. Adult students which have any diploma can secondary study in the Universities and get second official diploma. In this case full education period is not so long as in the case of getting the first diploma.  The studens which are interested in second  official education have to pay some money for their education.  The lessons usualy are given in the evening time and at the Saturdays. Yet there are some Universities in which second education is given for students  free from occupation at official work. Inspite of paiment for some educational programms there are many free of charge educational programms for adult students. Russian State has a lot of expedintures to realise all these programms. That is why the study of optimisation of strategies of adult students education and checking different practical achievments of this process is very important.


	In our University we have created a small cheking group for testing the process of adult and common education. Our most interst was connected with adult education. We have engaged in our studies some teachers from different Universities and Academies of former USSR.  The starting statment of our investigations was the statment that adult students  have more serious motivation for learning than the young ones.  Adult students usualy good understand for what each teached subject is studied.  They have good practical experience in the field of their possible future work  and so on.  We also took in account the possible ways of getting new information by the students.  Except of information given in the auditorium students received it from external world. (See Fig. 1.) The flow of internal information affected on adult student  has more power than such flow affected on the young student. In the case of adult education this flow is better connected with the real engineering activities of the teached person.  As a result real enginering background of adult individual changes very hard from person to person.  That is why it is necessary to check this background all educational period and to search the methods which can effectively affect on it.  So we used the all possible special checking and testing procedures. Some of them were  offered by us for controlled affect on the teaching strategies (Nikitina,  Romanenko, 1992).


	All the checking procedures permit teachers' staff to study the optimal content of engineering background.  Periodical testings gives the teachers objective information about learning process efficiency.  Students interviews are the best known widely spreaded and effective method for receiving checking information. Nontheless this methods can not give all information the teachers need. Our goal here is to  describe some new methods of getting necessary information about teaching process.


	The first novelity we offer is the method of determining full enumeration of engineering and creative skills which each good engineer has to posses. These skills and abilities have interdisciplinary nature. They are produced by practical training in all theoretical and practical subjects. There is no sense  to have special lectures devoted to these skills and abilities theoretical foundation.  Yet these abilities and skills are usualy independenty created at the period of study  of the  traditional subjects.  That means that these skills and abilities  are produced in the  hidden processes (Romanenko, Nikitina, 1998).  These procecces are  under teachers control and constant checking of course.


	As the example of our strategy we describe here our investigations which were devoted to determination of the main creative and engineering skills which have to be produced at the two first education years in the hidden processes. We asked a large group of teachers, scientists and engineers to give us the full list of necessary skills.  We found in their answers all repeating skills and its enumeration was given to the second group of experts. We asked them if all skills enumerated in the given list were really interesteing for engineer.  We also asked them to make additions to this list if it was necessary by their opinion.  After this we studied recured answers once more. We have repeated this procedure for several times till new group of experts did not give the same answers as the previous one.  Two--three steps of this procedure were enough to find finall list of engineering skills and abilities which it is necessary to create in the hidden processes during the teaching period.  This list consists of 20 items. They are given in the Table I.   As a result of these investigations we have starting material for correct choice the studied material, practical exercices and theorectical teaching problems.


	Our second testing programm was to check real situation with cultivation of adult students knowledges. For this we studied the typical students' mistakes.  Students' mistakes in  training laboratories, exercises and examination works were our object in study. The teachers are marked these mistakes at all steps of the students' work. First of all we studied students' mistakes  in their laboratoty accounts. We studied this problem in 5 Universities of the former USSR. In all of them testing time was the same.  Testing time was determined as the time interval from the begining of studied subject teaching. All discovered types of mistakes were divided in some base classes. In one of the Universities we studied the time dependence of average amount of the students' mistakes from the begining of teaching period. So we could estimate efficiency of traditional education strategy.  We studied these dependences as for average amount of summarised mistakes of different classes so for each class separately too.  We have studied mistakes maden by students as at the practical exercices, so at the examinational discussion also.


	As a result of our studies we have found that there are some typical mistakes' classes uniform for different subjects. The main part of these mistakes  was connected with the methods of results computing, results treatment,  putting the results in order  and estimations of theoretical limitations of experimental and computing  mehtods.  Some of these mistakes we have found in diploma works, Ph.D thesises and in several articles published by Universities press. We compared these mistakes with the list of necessary skills obtained by mentioned above polling process an found that the most part of mistakes classes has similar position in the enumaration of engineering background skills. We explane the origin of these mistakes as a result of absent of some important skills and abilities which are not produced in common educational strategy.  This procedure gave us information about efficiency of educational process. It was very useful for observation the real backgrounds of students which have longtermal break in their education.


	Different testing procedures permited us also to find dinamics of changing and growing of adult students background. To study this process we used so called “mastering index” (Romanenko, Nikitina, Ovcharenko, 1996).  This index was determined by such a way.  We found the part of correct answers that have find the students in their discussions with the teachers. We divided this part on the whole amount of possible correct answeres. The last one was found by special teachers' group polling.  We studied the time dependence of these indexies. (See Fig. 2). At the same time we could compare the efficiency of different teaching srtategies too. On the base of informatisational learning theory it is possible to prove the time dependence of mastering index has to have S-form shape and may be described as logistical curve (Auers, 1969). Special experiments suggested that the curve on Fig. 2 was real logistical(Nikitina, Romanenko, 1992).


	Traditional form of Interviewes was used our group to study the character of internal informational flow to sudents. We asked students about different popular and scientifical journals they read, about educational TV-programms they listened and so on. In such a way it was possible to find some information which the students additional got from external enviroment. We have also studied materials in different Russian popular scientifical journals. For example we have studied information devoted to physics. We counted the whole number of pages in different popular journals which were dedicated to different part of physics and compared this information with the average number of students' mistakes connected with this part at the exams period.  The last information was given us by different teachers of this subject.  We found that there are some problems in physics which are usualy omited in traditional popular scintifical literature. So it would be useful to have a special grants for printing necessary scientifical materials for students, especialy for adult ones.


	The small checking group which was created in our University demonstrated large possibilities  given by these procedures in adult education. It is the main result of this presentation.  By our opinion such groups in different countries permit the teachers' community to receive in future  comparative data for different educatuional


strategies.  So collaboration in this field may be very useful and important indeed.








References





[1] Auers R.V. Technological Forecasting and Long--RRange Planning. Mc. Graw--       Hill Book Co. NY--  St. Lois --  San Francisco -- London-- Sydney, 1969.





[2] Nikitina G.V., Romanenko V.N. Cultivation of Creative Skills in the Process of Professional Education (In Russian) Edited by Saint-Petersburg University publishing house, 1992.





[3] Romanenko V., Nikitina G. In ``Abstracts of the 6-th International Conference on Experimental Learning'', 1998, Tamper, Finland, p. 73.





[4]Romanenko V., Nikitina G., Ovcharenko P. Physics in Higgher Education, Journal of the Moscow Physical Society, Seia B. V. 2, N 2. pp 75 -- 89.





�
Table 1


The main engineering skills and abilities which have to be  produced   in the hidden processes.








N�
Name�
N�
Name�
�
1�
Systematisation of results�
11�
To be familiar with PC�
�
2�
Streamkining of experimental datas�
12�
Statistical planning of experiments�
�
3�
Estimation of experimental datas statistical descriptions�
13�
Estimations of measuring equipment descriptions�
�
4�
Presentation of results and diagram forms�
14�
To make use of dimensions method �
�
5�
Optimal results presenting�
15�
To know literature  data search methods  �
�
6�
To know simple computing methods       �
16�
To know methods of literature data storage�
�
7�
To know methods of numerical and graphical problems solving�
17�
To know modern literatre data searching  methods �
�
8�
To use  nomogramms�
18�
To write short resume�
�
9�
To find jumping out results�
19�
To know the main library indexation systems�
�
10�
To be familiar with metods of graphical derivation�
20�
To formulate main results  of own work�
�
�
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Fig. 1  Informational flows in teaching process





Fig. 2  Experimental study of mastering index time deperndence in physical training  lab    





( —  experimental group,  ( —   checking group.
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