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In the light of the globalization of the information environment of a post-industrial society, 
t h e r e  i s  a n  e x p o n e n t i a l  i n c r e a s e  i n  t h e  d i v e r s e  f l o w s  o f  i n f o r m a t i o n 
as an antiderivative of the aggregate of knowledge in a wide spectrum of subject areas, 
therefore the cognitive load on the subjects of educational process is significantly increasing. 

At the modern stage of the development of science and technics there is an evolution of priorities 
f r o m th e  s i d e  o f  t h e  s t a t e  an d  i n t e rn a t i o n a l  b o d i e s ,  r eg u l a t i n g  t h e  p o l i t i c s 
in the sphere of education and the informatization of information-educational environments (IEE): 
t he  r equ i remen t s  to  the  qua l i ty  o f  ( r e ) t ra in ing  o f  spec ia l i s t s  a r e  expand in g 
and the interest  to the capabil i t ies of individual-oriented training is  increased. 

The informatization of IEE of educational establishments accents the attention 
on the consideration of a wide spectrum of scientif ic aspects:  regional ,  social-
e c o n o m i c ,  o r g a n i z a t i o n a l ,  p e d a g o g i c a l ,  e r g o n o m i c ,  i n t r o d u c t i o n , 
t e c h n i c a l ,  p r o g r a m ,  p h y s i o l o g i c a l ,  p s y c h o l o g i c a l  a n d  l i n g u i s t i c  [ 1 ] . 

In the light of the personal-oriented and adaptive training the interest is presented [2, 3, 4]: 
psychophysiology of perception (V.F. Sazonov, Ch.A. Izmaylov, V.M. Crol’, A.F. Korniyenko, 
L.I. Leushin, A.V. Baru, G.V. Gershuni, A.L. Krylova, D.I. Feldstein, V.M. Smirnov and others), 
p sy ch o lo g y  o f  p e r c e p t i o n  ( V . I .  A r sh in o v ,  A . I .  R ak i t o v ,  V . A .  L ab u n sk a y a , 
V .M.  Kro l ,  R .K .  Po tapova ,  V.N.  Druzh in in ,  M.A.  Kholodnaya  and  o ther s ) , 
c o g n i t i v e  l i n g u i s t i c s  ( M . L .  G e e k ,  N . A .  K o b r i n a ,  V . V .  P e t r o v , 
R.K. Potapova, R.G. Bukharaev, P.P. Zinchenko, A.A. Koverin, L.L. Nelyubin and others). 

The individual orientation of information interaction between the subjects 
and means of training in IEE is achieved by the using of a row of technologies: 
t h e  i n d i v i d u a l ,  i n d i v i d u a l i z e d  a n d  a d a p t i v e  t r a i n i n g  [ 5 ,  6 ] .  

T h e  r e a l i z a t i o n  o f  p e r s o n a l - o r i e n t e d  t r a i n i n g  i s  b a s e d 
on the taking into account of the personal characteristics (features) of the subjects of training (PChT): 
p h y s i o l o g i c a l ,  p s y c h o l o g i c a l  a n d  l i n g u i s t i c . 

The proposed approach is oriented on the improving of quality of the functioning of IEE 
o f  t h e  a u t o m a t e d  ( r e m o t e )  t r a i n i n g  s y s t e m  ( A R T )  b y  m e a n s  o f  t h e  u s i n g 
of the individually-oriented principle of knowledge formation with the elements of adaptation 
b a s e d  o n  t h e  p a r a m e t r i c a l  c o g n i t i v e  m o d e l s  ( C M )  b l o c k , 
c o n t a i n i n g  C M  o f  t h e  s u b j e c t  ( t h e  p a r a m e t e r s ,  c h a r a c t e r i z i n g  P C h T ) 
and CM of the means of training (the parameters, characterizing the potential possible 
t y p e s  a n d  k i n d s  o f  g e n e r a t e d  i n f o r m a t i o n - e d u c a t i o n a l  i n f l u e n c e s ) . 
T h e  c o n t o u r  o f  a d a p t a t i o n  b a s e d  o n  C M  i s  t e c h n o l o g i c a l l y  r e a l i z e d 
a t  t h e  p o s s i b i l i t y  o f  g e n e r a t i o n  o f  t h e  t r a i n i n g  i n f l u e n c e s 
on the basis of CM of the means of training in coordination with PChT, contained in CM of the subject of training. 

For the complex solution of the problem of creation and subsequent analysis of IEE 
wi th  the  e lemen t s  o f  adap ta t ion  based  on  CM b lock  the  cogn i t ive  mode l in g 
technology (CMT), the technique of using of CMT and the algorithm of formation of CM. 

C M T  i s  a c t i n g  a s  t h e  u n i v e r s a l  i n  r e l a t i o n  t o  t h e  o b j e c t  o f  r e s e a r c h 
a n d  i s  t h e  i t e r a t i v e  c y c l e ,  i n c l u d i n g  a  s e q u e n c e  o f  s t a g e s : 
the identification, the conceptualization, the structuring, the formalization, the structural analysis, 
the parametrical analysis, the realization, the modeling, the analysis, the subject interpretation and the synthesis. 
For the difficult  objects  of research of CMT allows the inviting of consultants : 
an expert in the subject area, a knowledge engineer, a system analyst and a programmer. 
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The technique of using the technology and the algorithm of formation of CM are designed 
for the formalization of a sequence of using of CMT with the purpose of formation of CM. 

The s t ruc ture  of  CM is  presen t  ins ide  the  cons t ruc t ,  echeloned  on  a  se t 
of portraits, each from which is stratified on a set of the kind of properties, properties, 
the vectors  of parameters and elementary parameters, related to the object of research. 

CM can be presented by: the formal (theory of sets and the theory of graphs) 
a n d  n o n f o r m a l  m e t h o d s  ( t h e  s t r u c t u r a l  s c h e m e ,  c o n c e p t u a l  s c h e m e 
a n d  t h e  o n t o l o g y  o f  t h e  o b j e c t  o f  r e s e a r c h  i n  t h e  s u b j e c t  a r e a ) . 

CM of the subject of training is presented inside the parameterized repertoire, 
e c h e l o n e d  o n  a  s e t  o f  p o r t r a i t s :  p h y s i o l o g i c a l 
(the features of sensory perception of information by the visual and auditory analyzers), 
p s y c h o l o g i c a l  ( t h e  c o n v e r g e n t ,  d i v e r g e n t  i n t e l l e c t u a l  a b i l i t i e s , 
l e a r n i n g - a b i l i t y  a n d  c o g n i t i v e  s t y l e s  o f  s u b j e c t ) 
a n d  l i n g u i s t i c  ( t h e  n a t u r a l - l a n g u a g e  a s p e c t s  o f  v i r t u a l  c o m m u n i c a t i o n ) . 

CM of  the  means  of  t ra in ing  inc ludes  a  row of  por t ra i t s :  phys io logica l 
(the features of sound and visual representation: volume, timbre, type of stream, 
sound scheme,  parameters  of  background ,  fon t ,  co lor  schemes  of  d isp lay ing 
a n d  r e p r o d u c t i o n  o f  i n f o r m a t i o n  f r a g m e n t s ) ,  p s y c h o l o g i c a l  
(the way of representation of information-educational influences: the kind of displayed 
in fo rmat ion ,  the  s ty le  and  speed  o f  p resen ta t ion  o f  i n fo rmat ion  f r agments ) 
a n d  l i n g u i s t i c  ( l a n g u a g e  a s p e c t s :  t h e  l e v e l  o f  s t a t e m e n t , 
a  s e t  o f  k e y w o r d s  a n d  a  s e t  o f  i n t e r f a c e  e l e m e n t s ) . 

The training as a technological process (pic. 1) includes a row of phases: the planning, 
preparation of the training-methodological complex, the phase of training, the stage of the analysis and control [7]. 

 
The planning The preparation of TMC The phase of CRT The analysis and control 
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Pic. 1. The technological features at the organization of automated  

(remote) training based on the parametrical cognitive models 
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The creation of the contour of adaptation based on the parametrical cognitive 
models in IEE of ART entails the several organizational and technological modifications. 

The regular  uni ts  of  the information center  of  educat ional  es tabl ishment 
s h o u l d  e n s u r e  t h e  p r e p a r a t i o n  o f  t h e  t e s t s  o f  P C h T 
( t h e  d e a n e r y  o r  c h a i r  o n  t h e  s t a g e  o f  p r e p a r a t i o n  o f  L M C ) , 
a n d  a l s o  t o  c o n d u c t  t h e  i n i t i a l  a n d  q u a s i - d y n a m i c  t e s t i n g  o f  P C h T 
( a  t e a c h e r  a t  t h e  s t a g e  o f  t h e  a n a l y s i s  a n d  c o n t r o l ) .  
T o  t h e  t r a i n e e  a c c o r d i n g l y  r e q u i r e s  t o  p e r f o r m  t h e  t e s t s  o f  
P C h T  a n d  t h e  t a s k s ,  d e v e l o p i n g  P C h T  ( a t  n e c e s s a r y ) . 

The modern systems of ART are realized in the basis of a technologically expanded 
educational portal , that allows to introduce quickly the innovative modifications. 
At the same time the structure of ART system with the elements of adaptation based on 
t h e  c o g n i t i v e  m o d e l s  b l o c k  i s  a  c l o s e d  c o n t o u r  ( p i c .  2 ) , 
c o m p r i s i n g  t h e  t w o  l e v e l s  o f  i n f o r m a t i o n  i n t e r a c t i o n : 
the first – is represented by the channels of filling by the subject content and the analysis of condition; 
t h e  s e c o n d  –  c o n t a i n s  t h e  c h a n n e l s  o f  r e p r e s e n t a t i o n  o f  e d u c a t i o n a l 
i n f l u e n c e s  a n d  t h e  i d e n t i f i c a t i o n  o f  t h e  c o n d i t i o n  o f  t r a i n e e . 
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P.U. – the proficit unit; D.U. – the deficit unit  
Pic. 2. The structure of the automated (remote) training system with the elements of adaptation  

based on the parametrical cognitive models block 
The subjects of IEE of ART system are differentiated by the level of access, 

acting in the various roles: administrator, author and tutor; guest, entrant and trainee. 
The  in fo rmat ion  in te rac t ion  (d i a logue )  o f  sub jec t s  i s  ca r r i ed  ou t  i nd i rec t l y 
by means of the means of training (diagnostic module and electronic textbook) . 

The training acts as the controlled process of transferring of the structured knowledge 
in  a  cer ta in  way in  the  subjec t  o f  s tudy ing  in to  the  consciousness  of  t ra inee , 
i n c l u d i n g  a  s e q u e n c e  o f  t h e  p h a s e s  ( s t a g e s )  o f  i n f o r m a t i o n  p r o c e s s i n g : 
the visual  representat ion,  percept ion ,  understanding,  the formation of  sk i l ls , 
t h e  a g g r e g a t i o n  o f  o b t a i n e d  i n f o r m a t i o n  i n t o  t h e  k n o w l e d g e . 
At this the level  of residual knowledge of the trainee depends from the quali ty 
o f  p e r c e p t i o n  a n d  p r o c e s s i n g  o f  i n f o r m a t i o n  f r a g m e n t s  [ 8 ] . 

The realization  of the process of training with the elements  of adaptation 
based on the parametrical CM block is reflected on the principle of functioning 
of the diagnostic module and electronic textbook (not  presented in the article) . 

T h e  l i n g u i s t i c  p r o c e s s o r  o f  t h e  e l e c t r o n i c  t e x t b o o k  p r o v i d e s 
t h e  c o n t r o l  b y  t h e  d i s p l a y i n g  o f  i n f o r m a t i o n  f r a g m e n t s  i n  v a r i o u s  w a y s 
b a s e d  o n  t h e  p a r a m e t r i c a l  c o g n i t i v e  m o d e l s  b l o c k . 
T h e  t e s t i n g  o f  t h e  l e v e l  o f  r e s i d u a l  k n o w l e d g e  o f  t r a i n e e 
a n d  P C h T  p e r f o r m s  t h e  d i a g n o s t i c  m o d u l e  [ 9 ] . 
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For the carrying out of testing and processing of a posteriori data the technique, allowing 

t o  f o r m  t h e  i n t e r v a l  s c a l e  a n d  t h e  f u n c t i o n  o f  e s t i m a t i o n , 

to carry out the procedure of testing on their basis (realized programmatically) , 

and then to carry out the analysis of the condition of examinee and to estimate the quality of test itself [10]. 

The estimation of the efficiency of introduction of the results of research was carried out 

w i t h  t h e  u s a g e  o f  c o m m o n l y - a c c e p t e d  i n d i c a t o r s  o f  e f f i c i e n c y : 

𝐾 = {𝑘1; 𝑘2; 𝑘3} = {𝑌2 − 𝑌1;
𝑌2
𝑌1
;
𝑌2 − 𝑌1
𝑌1

100%} 

T h e  c o e f f i c i e n t s  r e s p e c t i v e l y  d e n o t e  t h e  a b s o l u t e , 

c o m p a r a t i v e  a n d  r e l a t i v e  i n d i c a t o r s  o f  e f f i c i e n c y , 

a n d  t h e  r e s u l t s  o f  t h e  s t a t i s t i c a l  p r o c e s s i n g  o f  a  p o s t e r i o r i 

d a t a  o f  a  s e r i e s  o f  e x p e r i m e n t s  a r e  s u m m a r i z e d  i n  t h e  t a b l e  1 . 

Table 1. 

The results of statistical processing of the data of experiment 

The name  

of indicators 
The number of the experimental group of examinees 

 1 2 3 4 5 6 7 8 

The experiment №1 (without the using of technology) 

Average  poinit  

Y1 
3,850 3,414 3,224 3,678 4,036 3,643 3,790 3,645 

AQD of av. point 0,867 0,178 1,958 0,879 0,577 0,783 1,679 1,047 

The experiment №2 (with the using of technology, personal adaptation) 

Average point  

Y2 
4,041 3,674 3,357 3,786 4,157 3,853 3,821 3,743 

AQD of av. point 0,723 0,127 1,743 0,743 0,446 0,654 1,538 0,986 

The summary results of research 

k1 0,191 0,26 0,133 0,108 0,121 0,21 0,031 0,098 

k2 1,049 1,076 1,041 1,029 1,029 1,057 1,008 1,026 

k3 0,049 0,076 0,041 0,029 0,029 0,057 0,008 0,027 

Change of AQD -0,144 -0,051 -0,215 -0,136 -0,131 -0,129 -0,141 -0,061 

The proposed approach allows to realize the additional contour of adaptation 

b a s e d  o n  t h e  p a r a m e t r i c a l  C M  b l o c k , 

and also to conduct the analysis of  the efficiency of functioning of IEE of ART. 
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  K =  {   k 1 ;   k 2 ;   k 3 } =  {   Y 2 −   Y 1 ;     Y 2    Y 1 ;     Y 2 −   Y 1    Y 1 100 % }

