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“ T h e  S a i n t - P e t e r s b u r g  s t a t e  e l e c t r o t e c h n i c a l  u n i v e r s i t y  " L E T I " ” 

THE TECHNIQUES AND ALGORITHMS IN THE BASIS  

OF THE COGNITIVE MODELING TECHNOLOGY 

The cognitive modeling technology (CMT) was developed for the analysis 

and the improving in the efficiency of functioning of the information environment 

of the automated (remote) training system with the properties of adaptation 

based on the parametrical models (“The proceedings of "IHEAS"”, №3, 2006 y.) 

and is  represented the  i terat ive cycle ,  including the sequence of stages : 

the identification (the collection of primary presentations about the researched object 

or the changing of requirements, tasks and restrictions), the conceptualization 

(the development of the conceptual scheme of researched situation or the modification 

of a  set  of  concepts ,  describ ing the  object  of  research) ,  the  s t ructuring 

(the structured knowledge about the object of research or the modification of conceptual scheme), 

the formalization (the construction of the first and second levels of the structure of the cognitive model 

or  the  changing of  the  way of  i t s  presentat ion) ,  the  s t ructural  analys i s 

(the verification of the first level of the structure of the cognitive model), the parametrical analysis 

(the verification of the second level of the structure of the cognitive model), the realization 

( t he  p l a ce m en t  o f  t h e  ob t a in ed  m od e l  i n  t h e  b as i s  o f  t h e  au to m at e d 

educational environment and the revealing of discrepancies), the modeling 

( t h e  m o d e l i n g  b a s e d  o n  a  h o l i s t i c  a p p r o a c h , 

the elimination of the problems of measurement and accounting of the parameters), the analysis 

( the s tatist ical  processing of data, obtained using the cognitive model ) , 

the  subject  in terpreta t ion  ( the  in te rpreta t ion  of  obtained  dependencie s 

and  the  sc ien t i f ic  jus t i f i ca t ion  o f  the  ob ta ined  resu l t s ) ,  the  syn thes i s 

(the accumulation of acquired knowledge about the dynamics of development of the situation in the subject area 

or the addition of new aspects of consideration of the object  of research). 

T h e  c o g n i t i v e  m o d e l  ( C M )  r e f l e c t s  t h e  f e a t u r e s  o f  f u n c t i o n i n g 

o f  t h e  c o n s i d e r e d  o b j e c t  o f  r e s e a r c h  i n  a  c e r t a i n  s u b j e c t  a r e a , 

i s  r e p r e se n t ed  t h e  mod i f i ed  i n  w id t h  a nd  d ep th  tw o - l ev e l  r ep e r t o i r e 

o f  p a r a m e t e r s ,  e c h e l o n e d  i n t o  a  s e t  o f  p o r t r a i t s  ( ,   ,  … ,  ) 

according to a set of selected scientific aspects and stratified into a row of sets: 

the first level – a set of kinds of properties ( , , ..., ) and properties ( , , ..., ), 

t h e  s e con d  l ev e l  –  a  s e t  o f  t h e  ve c to r s  o f  p a r am et e r s  ( , . . . , ) 

a n d  t h e  e l e m e n t a r y  p a r a m e t e r s  ( , ,  . . . ,  ) . 
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CM of the subject of training contains a set of parameters, characterizing 

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

at the perception (the physiological aspect), processing (the psychological aspect) 

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

in the cycle of disciplines, at the same time includes (“The proceedings of "IHEAS"”, №3, 2006 y.): 

• the physiological portrait – the influence of the features of information perception 

b y  t h e  v i s u a l  a n d  a u d i t o r y  s e n s o r y  s y s t e m s : 

the presence / absence of anomalies of refraction, perception and color-perception; 

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

• the psychological portrait – the influence of the specifics of information processing: 

t h e  l e v e l  o f  d e v e l o p m e n t  o f  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 ,  c o g n i t i v e  s t y l e s ,  l e a r n i n g - a b i l i t y ; 

• the linguistic portrait – the influence of the features of understanding of the content 

of information fragments: the presence / absence of language problems 

(the level of proficiency in the language of statement of the material). 

CM of the means of training aggregates the parameters of visual and sound 

representation (the physiological portrait), the way and style of presentation 

(the psychological portrait), the linguistic aspects ( the linguistic portrait ) 

o f  genera t i on  o f  the  in forma t ion  f r agments  by  the  means  o f  t r a i n ing : 

• the physiological portrait – the influence of the features of representation 

of visual and sound information by the means of training: the parameters of background; 

t h e  p a r a m e t e r s  o f  f o n t ;  t h e  c o l o r  s c h e m e s ; 

t h e  p a r a m e t e r s  o f  p l a y b a c k  o f  t h e  a u d i o  s t r e a m ; 

• the psychological portrait – the influence of the features of the way and style 

of presentation of the information fragments: the kind of information; 

the  inclus ion of  addi t ional  capabi l i t ies ;  the  s ty le  of  presentat ion ; 

t h e  s p e e d  o f  p r e s e n t a t i o n  o f  t h e  i n f o r m a t i o n  f r a g m e n t s ; 

• the linguistic portrait – the influence of the features of statement of the material 

( t h e  c h o i c e  o f  l a n g u a g e  a n d  t h e  l e v e l  o f  s t a t e m e n t ) . 
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The techniques  and algor i thms  in  the  bas is  of  CMT on  the  var ious 

s t a g e s  r e a l i z e  t h e  s o l u t i o n  o f  a  r o w  o f  p r i v a t e  t a s k s . 

T h e  t e c h n i q u e  o f  u s i n g  o f  C M T  f o r m a l i z e s  t h e  s e q u e n c e 

of using of the stages of technology for the analysis and increase in the efficiency 

o f  f u n c t i o n i n g  o f  t h e  i n f o r m a t i o n  e n v i r o n m e n t  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  w i t h  t h e  p r o p e r t i e s  o f  a d a p t a t i o n  b a s e d  o n  C M . 

The algorithm of formation of the structure of CM allows to form the structure of CM 

by means  of the formal  (logical ,  graph  and theory of sets )  or  nonformal 

(the structural or conceptual scheme and ontology) model of presentation of data (knowledge). 

For the formalization of the structure of CM the two ways of representation are proposed: 

the formal  – the  oriented graph and nonformal  –  the  s t ructural  scheme, 

p r o v i d i n g  t h e  p o s s i b i l i t y  o f  e x p a n d i n g  a n d  m o d i f y i n g 

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  i n  w i d t h  a n d  d e p t h . 

The technique of research of the parameters of CM of the subject of training allows 

to  organize  and carry  out  the  automated d iagnost ics  of  the  parameters 

of CM of the subject of training by means of the applied diagnostic module. 

The algorithm of processing of a posteriori data of testing allows to form 

the interval scale of estimation and the function of estimation, to carry out the preparation 

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

(the level of residual knowledge and the individual features of personality of the examinees), 

a n d  a l s o  t o  p r o v i d e  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 

u s i ng  a  s e t  o f  coe f f i c i en t s :  t h e  co e f f i c i e n t  o f  d i f f i cu l t y  o f  t he  t a s k , 

t h e  s u m m a r y  r e s u l t  o f  e x e c u t i o n  o f  t h e  t a s k s  b y  t h e  i t h  t r a i n e e ; 

t h e  s u m m a r y  r e s u l t  o f  e x e c u t i o n  o f  j t h  t a s k  b y  a l l  t r a i n e e s ; 

the average level  of testing based on the results of  execution of  all  tasks; 

t h e  a v e r a g e  l e v e l  o f  e x e c u t i o n  o f  j t h  t a s k  b y  a l l  t r a i n e e s ; 

the dispersion of the summary points of examinee; the standard deviation 

of the summary points of trainees; the dispersion of the results of testing on jth task; 

t h e  s t a n d a r d  d e v i a t i o n  o f  t h e  r e s u l t s  o f  t e s t i n g  o n  j t h  t a s k ; 

the estimation of correlation of each jth task with the sum of points by the whole test; 

t h e  a v e r a g e  a r i t h m e t i c  m e a n  o f  e x p e r t  e s t i m a t e s ; 

the standard deviation of expert estimations; the coefficient  of correlation 

of the results of testing and independent expert estimations (the validity of test). 


