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In the post-industrial society the high rates of scientific-technical progress
and the exponential growth of diverse flows of information as a antiderivative of the aggregate
of knowledge on a wide spectrum of subject areas actualize the development of approaches,
methods and technologies of the increase of efficiency of the creation, distribution and use
of the products of information industry among the participants of information process.

The informatization of educational establishments accents the attention
on the considerationa of a wide spectrum of scientific aspects: regional, economic,
organizational, technical, implementation, pedagogical, methodical,
ergonomic, psychological, physiological and linguistic.

The state and international bodies, regulating the politics in the sphere of education,
are interested in the problematics of individual-oriented and adaptive education,
and also the introduction of the means of training, allowing to take into account
the individual features of personality of trainees.

The traditional information and educational environments (IEE)
of the automated (remote) training systems practically do not take into account
the individual features (characteristics) of the personality of the subject of training,
which significantly affects on the level of quality of the (re)training of specialists.

The individual orientation of information interaction between the subjects
and means of training in the automated IEE is achieved by means of the use
of a row of technologies: the technology of individual training —
realizes the scheme “subject — means of training or teacher”;
the technology of individualized training — allows to take into account the individual
features of personality of the subjects of training in the educational process;
the technology of adaptive training — the generation of educational
influences i1s carried out on the basis of an invariant model.

The development and introduction of the technologies of personal-oriented training initiates
the consideration of personal characteristics (features) of subjects of training (PChT):
physiological, psychological, linguistic and etc.

The adaptive generation of information-educational influences according to PChT
the environment of automated (remote) training (ART) is realized
on the basis of the cognitive model (CM), to the structure of which is presented a row of requirements:
the relevance — to form the model with a set of personal characteristics of the subject,
taken into account by the means of IEE and essential for the achieving of the purposes of training;
the adequacy — the compliance of the received model to the original,
the validity — the support by the means of IEE of the quasi-dynamic analysis and updating
of the parameters of model due to the systematic accumulation of data about the condition of subject.

The organization of IEE of adaptive training based on the block of CM
has a row of specific features (pic. 1):
the regular units of the information centre of educational establishment
need to support the preparation of tests of PChT and to conduct the testing of PChT,
and to the trainee it is needed to perform the tests of PChT and tasks, developing of PChT (at necessary).
The innovative modifications at the creation of adaptive IEE reflect also
on the structure of training as a technological process of the formation of knowledge
of a trainee (pic. 2), having a row of gaps (stages and phases):
the planning, preparation of training-methodological complex (TMC), the phase of training, analysis and control.

Page 1 from 5 pages
(was submitted in “SPbSETU "LETI"” on the int. conf. “CIT” of “RAS”, on the 10™-12" of October 2006 y.)



E The information ' The terminal
centre of RT of trainee

| T™MD ¥ 4 [] |
: The approval The library E E ) i
i . h The trainee !
i of training plans . i i
: v The electronic ' !
: literature :: "[ The working with MB (ETMM) ] '
i The deanery ' !
E : E "[ The execution of AT ] E
' The development i i
i of training schedules y E E "[ The performance of CW ] ;
E The chair :E !
i L E i "[ The receiving of consultations ] E
E The teacher The preparation N :
: prep " "[ The passing of attestation ] i
1 . of TMC ) 1
: The consultation > and the development | :
i p traininp h "[ The execution of tests PChT ] !
' "[ The control of training ] © hedul 8 n E
E scheduies 0 "[ The development of PChT l 1
' "[ The add. training ] s oY E
i L] The preparation |:: :
i "[The estimation of knowledge] of the tests of PChT|: E E
; "[ The examination ] i E E
E "[ The formation of MB ] The centre i i The remote i
| of remote ¥ terminal i
E "[ The testing of PChT ] training in HEI 1! of user |

____________________________________________________________________________________________

Pic. 1. The features of the information environment at the organization of adaptive training
based on the parametric cognitive models
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Pic. 2. The technological features at the organization of automated
(remote) training based on the parametrical cognitive models
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At the stage of the preparation of TMC it is necessary to prepare the tests of PChT,
at the stage of the analysis and control to test PChT,
and then to reveal the recommended style of the presentation of information, the reasons of difficulties
of the trainee in the process of training and to record the results into the electronic record book (ERB).

The structure of the system of ART with the elements of adaptation based on the block of CM (pic. 3)
is present inside a closed loop, including the two levels of information interaction:
the first level is represented by the channel of encapsulation of knowledge and the channel of the analysis of condition,
the second level contains the channel of the representation of knowledge and the channel of identification of condition of trainee.
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Pic. 3. The structure of the automated (remote) training system with the elements
of adaptation based on the parametrical cognitive models block

In relation to the process of formation of knowledge the subjects of IEE of ART system are differentiated
the level of access, acting in the various roles: the proficit units (P.U.) —
an administrator, an author, a tutor; the deficit units (D.E.) — a guest, an entrant and student.
The virtual dialogue between the subjects is carried out by means of the means of IEE of ART system
and therefore has the significant drawback — the limitation of communication
interaction (in a wide sense), which need to be technologically eliminated.

The training (pic. 4, above) is considered as the process of controlled transfer
of subject knowledge into the consciousness of trainee and includes a sequence of stages
of the processing of information (the visual representation, perception, understanding, formation of skills,
the aggregation of received information into the knowledge), therefore the level of the residual knowledge
of trainee depends on the quality of perception and understanding of information fragments.

The control by the displaying of information fragments
(electronic book, section, chapter and paragraph) by the various ways realizes
the linguistic processor of electronic textbook (pic 4, below)
based on the structural (semantic) meta-model of subject and the parametrical CM block.
The structural (semantic) meta-model of subject is necessary and sufficient
for the filling by the subject content on the cycle of disciplines.

The diagnostic module of ART system is intended for the initial,
intermediate and final control testing of the level of residual knowledge of trainee,
also realizes the initial and quasi-dynamic research of the parameters of PChT
for the filling of CM of the subject of training.
For the automation of research of the level of residual knowledge, the program tool has been developed,
allowing to carry out the estimation on the basis of two scales:
“the rough” — the calculation of the sum of correct answers on the questions;
the extended — based on the sum of scored points on each variant of answer on the question.

Page 3 from 5 pages
(was submitted in “SPbSETU "LETI"” on the int. conf. “CIT” of “RAS”, on the 10™-12" of October 2006 y.)



|
16 The tree of the PUFDOSES h The tasks of IEE : | The tasks of PECM !
I 1c purp (the diagnostic module Ly of trainee |
I of training | |
14 ) of ART system) | | (the training |
: Y | | terminal) :
1 ) ( N I |
| The model The block of tests for |I | |
: of required knowledge the identification of PChT I : :
| o / . J | | |
| * . * N |
: The algorithms of making : | The representation :
: of the training tasks - The task ' | ,'r of task |
| and clarifications and explanation | : to the trainee :
| o A I |
| ! § f | ! |
I The model of the current The operations of tutor : : The operations of trainee :
: condition of knowledge = on the performance : | on the performance :
: of trainee ) of task : : of task :
|
| |
: N — ——
B | |
: The cognitive The reference result : | The result |
| model (the subject of the performance | : of the performance I
: and means of training) of task I I of task :
| J |\ RN |
: Ve 4 ~ * : I :
|
: The personal i The control | | !
: characteristics (testing) J|= T |
| of trainee (PChT) . = and the identification of PChT | | :
pe——————————————— - ——————————-—= s _____
iy
1 . N ( o |
| The methodical manuals, The methods The cognitive model |
: instructions and the algorithms of intensivity of the means of training :
: of the formation of MRT of the training process :
> f 2 The cognitive model '
| : L |
e ] ] ) of the subject of training ||
I | The information as the aggregate |
: of subject knowledge L | ! |
: A i ’ The algorithm :
: s ) The algorithm MRK of representation :
| The filling of formation [ of training information |
: of the content of ET and input of MRK / i j :
I p |
1 ( ] ) A . I
| The displaying The tasks of IEE block ofnt. || block ofinf. | |
: of warnings (the electronic textbook [ ’ ' :
| h ] of ART system) Y Y |
: The algorithm The displaying The fprqcessmg Ef operations :
: of control of clarifications o tralqee n t‘ € procqss :
| of studying of information |
s ]

Pic. 4. The general scheme of training as a controlled process with the adaptation
based on the parametrical cognitive models block:

the principle of functioning of the diagnostic module and electronic textbook
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For the processing of a posteriori results of research the technique of estimation of the level
of knowledge of trainee and the analysis of the quality of test (pic. 5) is proposed.

The current technique allows to form the interval scale of estimation and the function of estimation,
to perform the testing on its basis (the technique is realized in the basis of program toolkit),
and then to carry out the analysis of the condition of examinee and to estimate the quality of test

jﬁ

At the preliminary In the result of the analysis of the question-answers structures of test {bo =0;

) the indicators, necessary for the carrying out of testing are calculated: b —n

stage . : . .
g the interval scale and the function of estimation are formed max

The maximum and minimum possible number [by = 0] — the_mark(nominal) = 1;
of valid answers is determined for the procedure [by,b,] — the_mark(nominal) = 2;
of estimation and the formation of the function of estimation -

On the first
step
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On the second

step X X L
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On the third based on the sums of correct answers (points) 290 S X <015
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of results allowing to carry out the analysis and to formulate the conclusions about the current condition
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Pic. 5. The technique of estimation of the level of knowledge of examinee
and the analysis of the quality of test based on a posteriori results of testing
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