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The practical usage of the created complex of programs for the automation 

of research tasks of the adaptive information-educational environments 

“The Saint-Petersburg state electrotechnical university "LETI"” 

 

The intensification of growth the diverse sources of information in the environment of its consumption 

ac tua l i ze s  t he  p rob lem of  r a t i onal  o rgan iza t ion  o f  t he  informat ion  exchang e 

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

resources, products and services for the providing of the increasing of efficiency of the production 

an d  no np r od u c t i on  ac t i v i t y  o f  s c i en t i s t s ,  t r a in ee s  and  d i f f e r en t  s pec i a l i s t s . 

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  d u e  t o  t h e  i n d i r e c t i o n 

of information interaction between the subjects and components of the automated 

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

e x i s t i n g  r e m o t e  t r a i n i n g  s y s t e m ,  w h i c h  n e e d s  t o  b e  r e s e a r c h e d 

and technologically eliminated by means of introduction of the means of automation. 

The formal description of the automated training environment with the properties of adaptation 

based on the cognitive models allows to distinguish the trainee and training him system: 

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

the former of a portion of training influences generates the information fragments 

from the database based on the addresses and optimal parameters of displaying of the information 

for a certain trainee;  the algorithm of training calculates the optimal parameters 

of visual representation of the information based on the goals, tasks and requirements of the technological 

process of formation of knowledge and the parameters of the parametrical cognitive models block; 

t h e  f o rm er  o f  po r t io n  o f  t e s t  t a sk s  d i sp l ay s  t h e  qu es t i on -an s wer  s t ru c t u r e s 

from the database based on the addresses and links on the information fragments. 

The structure of the complex of programs for the automation of tasks of the system analysis 

and research of the information-educational environment on the basis of the developed 

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  i s  m a d e  b y  t h e  b l o c k - m o d u l a r  p r i n c i p l e , 

includes the adaptive electronic textbook, the basic and applied diagnostic modules. 

The components of the complex of programs provide the i terative three-step 

mode of authentication of the user: at the first step,- the choice of localization and the method 

of research (test); at the second step,- the primary registration of data of the account 

of new and the subsequent registration of the existing user in the system; at the third step,- 

the activation of the mode of functioning (the administrating of database with the parameters 

of the method of research and the accounts of users, the diagnostics, the training and the analysis). 

T h e  e l e c t r o n i c  t e x t b o o k  r e a l i z e s  t h e  i n d i v i d u a l l y - o r i en t e d  g en e r a t i o n 

o f  s equ en ce  o f  ed uca t i on a l  i n f l uen ces  b y  m eans  o f  t h e  i nn o va t iv e  ad ap t i v e 

representa t ion  of  informat ion  f ragments  processor ,  p roviding  the  ca lcu la t ion 

of optimal combination of the values of parameters of the displaying of information taking into account 

the individual features of personality of the contingent of trainees and the potential technical 

capabilities of the means of training based on the parametrical cognitive models block. 
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The semantic model of saving and extracting of information is based on the information 

model of the subject  of studying, which acts as the hierarchical structure of data 

and  includes  the  quant i f ied se t  of  sec t ions ,  subsect ions ,  paragraphs ,  modules 

an d  e l em en t a r y  i n fo r ma t i on  f ragm en t s ,  a nd  a l so  t h e  r e l a t ed  wi th  i t  con t r o l 

questions for the realization of monitoring in the course of the current and final testing. 

The parametrical cognitive models block contains the cognitive models of two types: 

the cognitive model of the subject of training – accumulates the parameters, reflecting 

the individual features of perception (the private physiology of sensory systems) , 

processing (cognitive psychology) and understanding (applied linguistics) of the content 

of information fragments by the trainee; the cognitive model of the means of training – 

concentrates the parameters of background and font, color scheme of compensation and substitution 

for  the complete and partial  dichromates,  characterizing the potential  technical 

capabilities of the means of training at the visual displaying of information fragments 

in the view of text, static and dynamic flat and volumetric schemes, video- and audio-stream. 

The basic diagnostic module realizes the automation of the process of estimation of the level 

of residual knowledge of trainees by means of a set of tests in the subjects of studying 

based on the rough scale taking into account the sum of correct answers on the questions and the exact scale 

taking into account the sum of scored points for the correct variants of answer on the question at the potential 

poss ib i l i t y  o f  cho ice  o f  t h e  s t and ard ly  s ing le  o r  s ever a l  va r i an t s  o f  answ er . 

T h e  a pp l i ed  d i agn os t i c  m od u l e  p ro v i de s  t h e  au t om at io n  o f  t h e  p r o ces s 

of diagnostics of the individual features of trainees by means of a set of applied 

methods of research of the parameters of the physiological (the monocular and binocular 

abnormalities of refraction, the perception of space and the color-perception of the visual sensory system, 

the absolute auditory sensitivity and the thresholds of auditory sensitivity of the auditory 

sensory system),  the psychological  ( the convergent  and divergent  intel lectua l 

abilities, the type of learning-ability and the cognitive styles) and the linguistic (the level of proficiency 

in the language of statement and the elements of interface) portraits of the cognitive model. 

The primary statistical analysis allows to reveal the non-significant emissions and artifacts, 

t o  ch eck  th e  com pl i an ce  t o  t h e  no rm a l  l aw  o f  d i s t r i bu t ion  o f  t he  s equ enc e 

o f  num b ers  i n  t h e  sam pl es  o f  d a t a  b a sed  on  a  p os t e r io r i  r e s u l t s  o f  t e s t i ng , 

and  the  secondary  mathemat i ca l  p rocess ing  o f  da t a  us ing  a  se t  o f  s t a t i s t i ca l 

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

to form the linear equation of multiple regression, to represent the position of the centroids 

of classes of the trainees in the system of canonical functions with very high informativity. 

Since 2003 y. in the course of the scientific-research work it was possible to independently create 

the methodical support of the discipline “Informatics”: the theoretical course of lectures, 

three methodical instructions to the laboratory works, the textbook “Informatics” 

(it was received the author's certificate in RAS). The practical use of the apparatus 

of the cognitive modeling technology and the complex of programs for the automation of the tasks 

of research has been carried out in the learning process of “SPbSETU "LETI"” since 2003 y. and “IBI” since 2004 y., 

and in the given scientific direction I personally prepared six and prepare two diploma-students. 


