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THE APPLICATION OF THE EXPERT TRAINING SYSTEMS FOR THE AUTOMATION  

OF CONTROL OF THE LEVEL OF KNOWLEDGE BY THE SUBJECT AREAS 
 

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

I n  t h e  p r e s e n t  t i m e  t e a c h e r s  a c t i v e l y  u s e  s u c h  t r a d i t i o n a l 
methods of estimation of knowledge as tests, examinations, colloquiums, independent 
a n d  c o n t r o l  w o r k s ,  c o m p l e t i n g  e a c h  f r o m  t h e  p a s s e d  s e c t i o n s  ( t h e m e s ) . 
This approach requires the significant expenditure of time, but does not always provide the adequate estimation of knowledge, 
as it depends from the experience of the teacher and the principles, which he guide 
at the making of marks, and also from such objective factors, as the impossibility to devote 
enough time to all students, the imperfection of the techniques (tests) themselves and etc. 

T h e  i n f o r m a t i o n  t e c h n o l o g i e s  a l l o w  t o  o p t i m i z e  a n d  a u t o m a t e 
t h e  v a r i o u s  i n f o r m a t i o n  p r o c e s s e s ,  w h i c h  i n  r e c e n t  y e a r s  o c c u p y 
the increasing place in relation to the various areas of social activity of the society, 
and  t he i r  m ode r n  s c i e n t i f i c - t ec h n i c a l  l e v e l  i s  s uc h ,  t ha t  t hey  c an  be  us e d 
for the reducing of the routine component of many processes of the processing of learning information. 
T h e  u s e  o f  i n f o r m a t i o n  t e c h n o l o g i e s  i n  t h e  e d u c a t i o n  i s  t h e  r a t i o n a l 
and promising response to the chal lenges of the XXIs t  century, since it  al lows: 
to significantly increase the efficiency of works in all kinds of educational activity, 
to receive the significant benefit at the same cost  with the traditional approaches . 

The cont ro l l ing  programs are  des igned for  the cont ro l  of  the  cer ta in  leve l 
of knowledge and skills of the examinee. It is known, that the control of the knowledge of trainees 
is one of the most important, and, at the same time, by the nature of organization and the level 
o f  t heore t i ca l  research,  one f rom the  weakest  l inks  in  t he  learn ing  process . 
T h e  m a i n  d i s a d v a n t a g e  o f  t h e  e x i s t i n g  f o r m s  a n d  m e t ho d s  o f  c o n t r o l  i s , 
t h a t  i n  m o s t  c a s e s  t h e y  d o  n o t  y e t  p r o v i d e  t h e  n e c e s s a r y  s u s t a i n a b i l i t y 
and invariance of the estimation of the quality of assimilation of the learning information, 

and also the necessary adequacy of this estimation to the actual level of knowledge. 
T h e  i m p r o v i n g  o f  t h e  c o n t r o l  f o r  t h e  c o u r s e  o f  l e a r n i n g  s h o u l d 
f o c u s  a r o u n d  t h e  n e x u s  p r o b l e m  –  t h e  p r o b l e m  o f  i m p r o v i n g 
of the reliability of the estimation of the formed knowledge, skills and generated-skills. 
Th i s  p r o b l em  c a n  be  c o ns i de r e d  i n  t he  3 - a r y  as pec t  ( i n  a  n a r r ow  s ens e ) : 
f i r s t l y ,  a s  t h e  i n c r e a s e  o f  t h e  d e g r e e  o f  c o m p l i a n c e  o f  t h e  p e d a g o g i c a l 
e s t i m a t i o n  w i t h  t h e  a c t u a l  l e v e l  o f  k n o w l e d g e  o f  t h e  t r a i n e e s ; 
secondly, as the creation and real izat ion of such methodical methods of control , 
that would ensure the independence of estimations from the random factors and subjective attitudes of the teacher; 
thirdly, the psychophysiological condition of the examinee cannot be ruled out . 
T h e  u s e  o f  t h e  a p p r o p r i a t e  p a c k a g e s  o f  c o n t r o l l i n g  p r o g r a m s 
for  t he  cu r rent  and f i na l  d iagnos t ics  wi l l  i nc rease the e f f ic iency  o f  t ra in ing 

and the productivity of work of the teacher, give to the control the required stability, 
the invar iance and independence from the subject ive at t i tudes  of  the teacher . 

To the new tools of computer support of the learning process include the expert 
training systems (ETS), developed for the concrete subject areas (SW) of training. 
The mass development and implementation of ETS in the learning process is constrained due to 
t h e  l a c k  o f  a  w i d e  s e l e c t i o n  o f  t o o l  m e a n s , 
p r o v i d i n g  t h e  a u t o m a t i o n  o f  d e s i g n i n g  o f  t h e  m a i n  s u b s y s t e m s  o f  E T S . 
T h e  i n t e l l i g e n t  t r a i n i n g  s y s t e m s  a l l o w  t o  a c c u m u l a t e  t h e  s t a t i s t i c a l 
informat ion  by the several parameters and to analyze the performance of each 
student in  dynamics;  to improve the ef fect iveness of  t ra in ing,  in  dependence  
from the initial level of knowledge of the trainee, to identify the difficulties and to investigate the volume 
of the presented material, to evaluate the time, spent on the working out of the theme and etc. 
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For  the  bu i ld ing  o f  t he  d iagnos t ic  sys tem we  or ien t ed on the  techno log y 
o f  r a p i d  p r o t o t y p i n g  ( T R P ) , -  i t s  i t e r a t i v e  s e q u e n c e  e n s u r e s 
t h e  p a r a l l e l  o f  p r o c e s s e s  o f  t h e  d e v e l o p i n g  o f  s o f t w a r e  t o o l s  
and the formalizing of universal structures of knowledge bases taking into account the specifics of SW. 
At the stage of realization (within the context of TRP) the object-oriented paradigm was used 
in RAD environment of programming Bor land C++ Bui lder  in the language C++,- 

th is  env ironment  of  p rogramming a l lows to  ach ieve the h igh speed  o f  v isua l 
dev e lopm e n t  o f  t he  s o f t wa r e  p r oduc t  due  t o  a  w id e  r ang e  o f  i n s t r um en t a l 

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

the work of  the user (not  special ist  in the area of  IT)  at  the level of  performing 
of any permissible act ion,  up to the choice of  language (Russian and Engl ish) . 

A f t e r  launch ing o f  the  deve loped sof tware  d iagnost ic  means  to  t he  user 
i s  ask ed  to  d o  3  s teps  ( eac h  s tep  i s  i l l u s t ra t ed  by  t he  f l i c ke r i ng  banner s ) : 
t o  s e l e c t  t h e  k n o w l e d g e  b a s e  c o r r e s p o n d i n g  t o  t h e  c e r t a i n  S W ; 

t o  pas s  t he  p r oc edu r e  o f  au then t i c a t ion ;  t o  s e lec t  t he  mode o f  oper a t i ng . 
T h e  d e v e l o p e d  p r o g r a m  c a n  b e  u s e d  i n  t w o  m a i n  m o d e s : 

the mode of  designing of  the sequence of  quest ion-answers  dialog structures , 

and also the additional parameters of diagnostics and the mode of diagnostics of the examinee. 
The mode of designing is intended for the specifying of the textual content of the question; 

the variants of answers (the choice of the quantity of the variants of answer  is provided: 2-6); 
the graphic files (2-6); the type of selector: (1:N, N:M); the explanations (it is permissible to activate 
the given subsystem on the display in the case of incorrect answer of the examinee); 
t h e  t i m e  l i m i t  o n  t h e  c u r r e n t  q u e s t i o n  ( s e t  i n  s e c o n d s  a t  t h e  d i s c r e t i o n 
of the teacher, for example, taking into account the complexity of the task and the level of training of the group); 
t h e  p l a y b a c k  o f  m u l t i m e d i a  f i l e  ( f o r  t h e  s u b s e q u e n t  p l a y b a c k 
a t  t h e  r e p r e s e n t a t i o n  o f  g i v e n  q u e s t i o n  i n  t h e  p r o c e s s  o f  d i a g n o s t i c s ) ; 

t h e  s e t t i n g  o f  w e i g h t i n g  c o e f f i c i e n t s  ( f o r  t h e  s u p p o r t  o f  u s e  o f  t h e  s c o r e 
methods of est imation, for example, in the psychological techniques of test ing). 

I n  o r de r ,  t ha t  t he  con t ro l  t o  be  e f f ec t i v e ,  i t  m us t  p rov ide  t he  ob jec t i v e 
i n t e g r a t e d  e s t i m a t i o n  o f  k n o w l e d g e  a t  t h e  m i n i m a l  e x p e n s e s  o f  t i m e . 
The completeness and objectivity of this estimation determine the correctness of the making of decision about the possibility 
of studying of the new material or about the need of repeated consideration of the passed material. 
There fore  in  t he  sys tem p rov ides  t he  fo rmat ion  ( f i l l i ng)  o f  two  independen t 
modifiable scales of estimation: coarse (based on the quantity of correct answers) 
and weight (based on the sum of scored points by the user), the quantity of levels 
and the i r  names ,  the  coef f ic ien ts  o f  sens i t i v i t y  ( respect i ve ly  to  each leve l ) . 

In the process of forming of the algorithm of diagnostics, also it is possible the access 
to the results of diagnostics (the viewing of the quantity of correct, incorrect answers, 
scores, penalties, the names of values of estimations for each of the used scales). 

The interface window in the mode of diagnosing is the intentionally not loaded 
at the element level, in the given mode the decisive device realizes the algorithm 
of diagnostic taking into account all the specified parameters of the mode of designing of the test. 
The appointment of all elements is intuitive understandable and it is possible to observe 
i n  t h e  s t a t u s  w i n d o w  t h e  r e s u l t s  o f  d i a g n o s t i c s  i n  t h e  r e a l - t i m e . 
After the displaying of the textual content of the question and variants of answer, 
t he  g raph ic  f i l es  and  mu l t imed ia  suppor t ,  t he  ana lyz i ng  o f  t h i s  in f o rmat i o n 
by the subject and the forming by him of the answer, it becomes active the button of confirmation of the answer 
(the effect of “sticking” of the keys is eliminated, for example, due to the accidental ingress 
o f  fore ign ob jects  on the  dev ices  o f  input ) .  The documentat ion  of  the resu l ts 
o f  d i a g n o s t i c s  i s  c a r r i e d  o u t  c o n t i n u o u s l y  i n  t h e  s p e c i a l  d a t a b a s e . 

T h e  o b t a i n e d  s o f t w a r e  p r o d u c t  i s  o n l y  t h e  t o o l  w i t h  a  c e r t a i n  a m o u n t 
of intelligence, and the quality of the test is determined by the selection of questions 
and, accordingly, the object iv ity of est imation,  obtained at the use of such test , 
largely depends on the experience of the teacher , compiled the scenario of testing. 
In addition, it should be noted that this work is very labor intensive, since the development 
of technique of the compiling of comprehensive tests for the obtaining of comprehensive estimation of knowledge 
o f  t he  s tuden ts  i s  the  t ask ,  does  no t  hav ing  a  de f in i t i ve -un ive rsa l  so lu t ion . 


