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THE REALIZATION OF THE ADAPTIVE TRAINING IN THE AUTOMATED 

EDUCATIONAL ENVIRONMENT BASED ON THE COGNITIVE MODELS 

For the realization of adaptive training in the automated educational environment 

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  c o g n i t i v e  m o d e l i n g  t e c h n o l o g y ,  t h e  t e c h n i q u e  o f  i t s  u s e , 

the algorithm of formation of the structure of the cognitive model and the complex of programs are offered 

The information-educational environment, the automated (remote) training system,  

the cognitive model, the parametrical cognitive models block,  

the cognitive modeling technology, the algorithm of formation of the structure of the cognitive model 

In the light of the informatization of establishments in the sphere of science (SRI) and education (HEI) 

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

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  ( A R T )  s y s t e m 

acts as  the difficult  diverse scientific problem (the complex of scientific tasks), 

causing the creation of various approaches, methods, technologies and algorithms [1-5]. 

The individual orientation of technological process of the formation of knowledge of the trainee 

i n  t h e  a u t o m 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  e n v i r o n m e n t  ( I E E ) 

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

o f  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  ( a t  d i s t a n c e ) , 

i n i t i a t i ng  the  s igni f i can t  i n t e res t  t o  t he  new sci en t i f i c  aspec t s  ( approaches ) 

of research of the information interaction of the subjects of training and the means of training [6-10]: 

psycho-physiology of perception (V.F. Sazonov, Ch.A. Izmailov, V.M. Krol, A.V. Baru, G.V. Gershuni), 

cognitive psychology (I.P. Shkuratova, A.I. Rakitov, R.K. Potapova, V.N. Druzhinin, M.A. Kholodnaya) 

and cognitive linguistics (M.L. Gik, N.A. Kobrina, T.P. Zinchenko, V.V. Petrov) . 
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T h e  t r a i n i n g  ( a t  d i s t a n c e )  i s  co n s i d e r ed  a s  t h e  t e c h n o l o g i c a l  p r o c e s s 

of the controlled formation of knowledge of the trainee, including a row of stages of the processing of information: 

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

the formation of skills and aggregation of the obtained information into knowledge , 

therefore the level of residual knowledge of the trainee depends from the diverse features 

of sensory perception (the physiological aspect), processing (the psychological aspect) 

and understanding (the linguistic aspect)  of the content of information fragments 

by the psycho-physiological construct of the head brain of the organic individual (human). 

The approach proposed by the author involves the synthesis of the cognitive modeling technology (CMT) 

for the system analysis and the increasing in the efficiency of functioning of IEE of ART system [11-13], 

and also allows to realize the individually-oriented formation of knowledge of the trainee 

u s i n g  t h e  a d a p t i v e  g e n e r 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 

b a s e d  o n  t h e  i n n o v a t i v 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  d e v e l o p e d  i n n o v a t i v e  C M T  i n c l u d e s  t h e  t e c h n i q u e  o f  i t s  u s e 

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

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

b a s e d  o n  t w o  w a y s  o f  r e p r e s e n t a t i o n  [ 1 2 , 1 3 ] . 

The realization of the contour of adaptation based on the parametrical cognitive models block 

causes a row of modifications in the organization and technology of training (at distance) (pic. 1), 

and also involves the development of a new algorithms of functioning of the components of ART system, 

taking into account the diverse individual features of personality of the trainee (PCT) [12]. 
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T h e  g e n e r a l  s t r u c t u r e  o f  A R T  s y s t em  w i t h  t h e  e l em e n t s  o f  ad ap t a t i o n 

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  ( p i c .  2 ) 

r e p r e s e n t s  t h e  c l o s e d  c o n t o u r  ( w i t h  f e e d b a c k s ) , 

i n c l u d 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 

and the several channels of information exchange between the subjects and means of training. 
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The information interaction between the various categories of the subjects of training 

(the sources of information, the carriers of knowledge and the consumers of information and educational services) 

in the automated information-educational environment occurs by means of the means of training (pic. 2), 

t h e r e f o r e  i t  d i r e c t l y  h a s  t h e  s i g n i f i c a n t  o r g a n i z a t i o n a l  d r a w b a c k  – 

t h e  l i m i t a t i o n  o f  c o m m u n i c a t i v e  d u p l e x i t y  o f  t h e  v i r t u a l  d i a l o g u e , 

which need be researched from the point of view of the diverse scientific approaches: 

phys iology of  sensory  sys tems,  cogni t ive  psychology and  appl ied  l inguis t ics , 

a n d  t h e n  t h e  t e c h n o l o g i c a l l y  e l i m i n a t e d  u s i n g  t h e  m o d e r n  a c h i e v e m e n t s 

i n  t h e  f i e l d  o f  t h e  n e w  i n f o r m a t i o n  a n d  c o m m u n i c a t i o n  t e c h n o l o g i e s . 

The parametrical cognitive model (CM) acts as the repertoire of parameters, 

echeloned  on a  row of diverse  port rai ts  wi th a certain scien t i f ic  just i f icat ion , 

e a c h  o f  w h i c h  i s  d i r e c t l y  s t r a t i f i e d  o n  a  s e t  o f  m a t h e m a t i c a l  s e t s 

of the kinds of properties; the elementary properties, the vectors of parameters and elementary parameters, 

the nominal values of which serve as a basis for the carrying out of the system analysis 

of the efficiency of the controlled technological process of the formation of knowledge of the trainee 

an d  t h e  r ea l i z a t i o n  o f  t h e  i n d i v i d u a l l y - o r i en t ed  g en e r a t i o n  o f  t h e  d i v e r s e 

e d u c a t i o n a l  i n f l u e n c e s  b y  t h e  m e a n s  o f  t r a i n i n g  i n  t h e  a u t o m a t e d  I E E . 
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The parametrical CM of the subject of training characterizes a row of the individual features: 

t h e  an o m a l i e s  o f  s en s o r y  p e r c ep t i o n  o f  t h e  s t r u c t u r e d  d i v e r s e  i n f o r m a t i o n 

b y  t h e  v i s u a l  a n d  a u d i t o r y  a n a l y z e r s  ( t h e  p h y s i o l o g i c a l  p o r t r a i t ) , 

t h e  c o n v e r g e n t  a n d  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 , 

t h e  l e a r n i n g - a b i l i t y  a n d  t h e  c o g n i t i v e  s t y l e s  ( t h e  p s y c h o l o g i c a l  p o r t r a i t ) 

and the level of proficiency in the language of statement of the material and elements of interface of the means of training 

and the level of understanding of the key terms and definitions (the linguistic portrait). 

The parametrical CM of the means of training characterizes a row of technical capabilities: 

the features  of  visual  and sound representat ion of  the informat ion influences  – 

the parameters of background, font and color schemes of displaying of the structured information, 

volume, timbre, the type of audio stream and sound scheme (the physiological portrait), 

the way of representation of the educational influences – the kind of displayed information, 

the style and speed of presentation of the information fragments (the psychological portrait) 

and the level of statement of the material, the set  of used keywords and definitions 

and the set of elements of the interface of the adaptive means of training (the linguistic portrait). 

The principle of functioning of the adaptive means of training (the electronic textbook) 

with the support  of  the individual ly-oriented generat ion  of  t raining influences 

b a s e d  o n  t h e  i n n o v a t i v 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 

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

i n  a  c e r t a i n  w a y  i n  t h e  s t u d i e d  d i s c i p l i n e s  ( t h e  s u b j e c t s  o f  s t u d y i n g ) 

and the adaptive representation of a sequence of information fragments processor (pic. 3). 

The semantic model of saving, extracting and searching of the information provides 

the storage and extracting of a set of information fragments (the pieces of information), 

reflecting the content of the chapter, section, subsection, module and page of the studied discipline, 

and also direct ly  containing the blocks  of  control  quest ions for  the real izat ion 

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

T h e  m od e r n  A RT sy s t em s  a re  r e a l i z ed  by  t h e  b lo ck - mo du l a r  p r in c i p l e 

in the basis of a technologically expanded complex of programs (the educational portal), 

allowing to provide the quick modernization of their structure (at the level of components) 

and the expansion of a set of the provided educational services for the final consumers. 

The developed complex of programs (pic. 4) provides the automation of the main tasks of training 

(the filling and presentation to the trainee in the certain way of the structured information, 

characterizing the model of required knowledge and the subsequent diagnostics of the level of residual knowledge), 

a l l o w s  t o  r e s e a r ch  t h e  n o m i n a l  v a l u e s  o f  p a r am e t e r s  o f  C M  a n d  i n c l u d e s : 

the adaptive electronic textbook –  provides  the individually-oriented generation 

o f  t he  d iv e r s e  edu ca t i on a l  i n f lu en ces  b a s ed  o n  t h e  p a r ame t r i c a l  CM  b lo ck , 

t h e  b a s i c  d i a g n o s t i c  m o d u l e  –  r e a l i z e s  t h e  a u t o m a t e d  e s t i m a t i o n 

of the level of residual knowledge of the trainee in the studied disciplines (the subjects of studying) 

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

t h e  a p p l i e d  d i a g n o s t i c  m o d u l e  –  p r o v i d e s  t h e  a u t o m a t e d  r e s e a r c h 

of the parameters of CM of the subject of training, characterizing the individual features of the trainee. 
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The scientific-methodical research and experimental check of the eff iciency 

o f  fun c t ion ing  o f  I EE  o f  ART sys t em based  on  CM us ing  CMT a l lows  [13 ] : 

• to reveal the anomalies of sensory perception (the physiological portrait), understanding 

(the linguistic portrait) and subsequent processing (the psychological portrait) 

o f  t he  v a r i ou s  k i nds  o f  s t r u c tu r ed  i n fo r m at io n  ex p r es s ed  i n  t h e  d a t a , 

p r e s e n t e d  t o  t h e  c o n t i n g e n t  o f  t r a i n e e s  b y  m e a n s  o f  t h e  u s e 

o f  t h e  e l e c t r o n i c  ( c o m p u t e r )  ( a d a p t i v e )  e d u c a t i o n a l  m e a n s ; 

• to develop and integrate into the learning process of the adaptive means of training 

and the electronic learning-methodological complexes of a new generation, 

providing the individually-oriented generation of educational  influences; 

• the degree of influence of the parameters of CM on the efficiency of training (at distance) 

depends on  the cont ingent  of  t rainees  and has  the  individual  character , 

that initiates the carrying out of a series of the additional experimental researches; 

• the system analysis of the efficiency of training (at distance) based on CM 

using CMT is determined by the potential capabilities of the means of IEE, 

the content of the information fragments of the electronic textbook and the purposes of training, 

varied according to the program of studying of the discipline (the subject of studying). 
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А.Н. Ветров 

РЕАЛИЗАЦИЯ АДАПТИВНОГО ОБУЧЕНИЯ В АВТОМАТИЗИРОВАННОЙ 

ОБРАЗОВАТЕЛЬНОЙ СРЕДЕ НА ОСНОВЕ КОГНИТИВНЫХ МОДЕЛЕЙ 

Для реализации адаптивного обучения в автоматизированной образовательной среде 

на  о сно ве  бло ка  па р а метр и ческ и х  ко гни ти вных  мо делей  п р едла га ю тся 

техно ло ги я  ко гни ти вно го  мо дели р о ва ни я ,  мето ди ка  ее  и сп о льзо ва ни я , 

алгоритм формирования структуры когнитивной модели и комплекс програм м 

Информационно-образовательная среда, система автоматизированного (дистанционного) обучения,  

когнитивная модель, блок параметрических когнитивных моделей,  

технология когнитивного моделирования, алгоритм формирования структуры когнитивной модели 


