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Abstract: This work proves the applicability of development of multiagent intelligent teaching systems. It 

shows the necessity of teaching systems development that allow to adopt the teaching process to trainees’ 

cognitive-psychological makers from the first minutes of working with system. There was designed the conceptual 

modal of adaptable control on teaching system showed in weighted graph. It was developed the algorithm of 

individual teaching path building on the base of Mamdani fuzzy inference. It was made the approbation and testing 

of software with this developed algorithm. 
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Introduction 

For the moment in education system there is the 

mainstreaming and usage of information and 

communication technologies in teaching process. 

Intelligent teaching systems (ITS) [1] that allow 

adopting the teaching process to trainees’ cognitive-

psychological makers from the first minutes of 

working with system become popular [2]. Much 

prominence is given to ITS keeping the technologies 

of on-line learning. The number of users of such 

systems is increasing. That’s why the impacts on 

hardware and computer network is growing, work 

stability is decreasing and development of ITS 

becomes more complicated. Therefore multiagent 

ITS become popular.  

Multiagent ITS have a variety of advantages 

comparing with ITS developed on the base of 

another approaches (object-oriented, event-driven 

and others). Main advantages are: 

- decreasing of impacts on hardware and 

computer network; 

- system flexibility by addition of new agents to 

existing architecture without any change in the whole 

operation algorithm [3]; 

- opportunity to solve hard formalized problems 

where the defining algorithm of system functioning 

is unknown. 

 

Materials and Methods 

Essential concept of multiagent approach is the 

definition of an «agent». M. Wooldridge and N. 

Jennings in their work [4] give the following 

definition of an agent: an agent is the computation 

system placed in outdoor environment and 

interacting with it making independent reasonable 

actions for achieving the goal by that.  

For graphical representation of adaptable 

control on teaching process in multiagent ITS they 

used the method of model designing of Bolotova 

(Zagadskaya) L.S. topical area [5]. As the result it 

was built the conceptual model of adoptable controle 

on teaching process showed as weighted graph 

(picture 1). 

http://s-o-i.org/1.1/tas
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Picture 1 – Conceptual model of adoptable control on teaching process. 

 

In this case Xas – ITS, Xa – action «select the 

individual teaching path», Xaс1 – agent of formation 

of individual teaching path (ITP), Xaс2 – correcting 

agent ITP, Xaо – teaching path, Xaо1, … , Xaо2 – 

possible teaching paths, ras – relation between ITS 

and action «select the individual teaching path», raс1, 

raс2 – relation between the action and the 

corresponding agent, raо – relation between the 

action and the ITP, rсо1, rсо2 – the relation between 

the corresponding agent and the ITP, rаа1, … , rаа4 – 

structural relation between the teaching path with 

each of potential paths, rоо1, … , rоо10 – possible 

transitions between ITPs. 

The formation of ITP is made by the formation 

agent of ITP. ITP is defined as the combination of 

following dimensions: the choice of teaching 

sequence pV , the chance to finish topic studying zV , 

and is expressed as:  

 

),( zpao VVX   

 

Consequently ITP can be expressed as one of 

the following pairs: 

- («absence of choice», «after completing the 

beginning level of difficulty exercises») – «I path»; 

- («absence of choice», «after completing the 

beginning and intermediate level of difficulty 

exercises») – «II path»;  

- («partitive choice», «after completing the 

beginning and intermediate level of difficulty 

exercises») – «III path»;  

- («full choice», «after completing all level of 

difficulty exercises») – «IV path». 

The algorithm of ITP building is realized on the 

base of Mandani fuzzy inference. The review and 

explanations of choice of mathematical method and 

multiagent ITS for realization of adaptable control on 

teaching process are presented in work [6]. 

«Motivation level» and «rudiment level» were 

chosen as input linguistic variables and «individual 

teaching path» as output linguistic variable. 

Knowledge base on the base of productive model [7] 

was designed for software implementation of 

developed ITP formation algorithm: 

IF (x1 - «low») AND (x2 - «insufficient») THEN 

y = «I path»; 

IF (x1 - «high») AND (x2 - «insufficient») 

THEN y = «II path»; 

IF (x1 - «low»)  AND (x2 - «sufficient») THEN 

y = «III path»; 

IF (x1 - «high») AND (x2 - «sufficient») THEN 

y = «IV path». 

In this case: x1 – motivation level; x2 – beginner 

level; y – teaching path. 

The realization of fussy inference algorithm 

was made in the following sequence of operating 

actions [8]: 

1. The identification of supposition truth degree 

for each rule. Gauss function was chosen for each 

term of membership function: 
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2. Aggregation of truth degree based on min-
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3. Identification of truth degrees of conclusion 

on each of the rules based on operations min-

activisation:  
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. Accumulation of received on previous stage 

conclusions with max-disjunction: 
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5. Reducing to precision by centroid method 

(discrete version): 
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6. The definition of term of output variable 

«individual teaching path» with the maximum 

membership function value from calculated numeric 

value on the previous level: 

)}'(max{'' yy
iB , 5,1i  

The scheme of developed algorithm is shown 

on picture 2. 

 

 
Picture 2 – Algorithm of individual teaching path building. 

 

The developed algorithm of adoptable control 

on teaching process is realized in the software «The 

program of modeling of adoptable control on 

teaching process» (pictures 3, 4), registered in 

Russian Federal Agency for intellectual Property, 

Patents and Trademarks [9]. 

 

 
Picture 3 – Membership function parameter setting in program of modeling of adoptable control on teaching 

process. 
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Picture 4 – The results of work program in modeling of adoptable control on teaching process. 

 

 

Conclusion 

The results of approbation and testing of 

software prove the high effectiveness of developed 

algorithm work. 

Hereafter it is planned to develop a multiagent 

ITS on the base of previously developed program in 

discipline «Fundamentals of Management Theory» 

[10], in which offered formation and correcting ITS 

algorithms will be realized. 
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