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Abstract. An adaptive learning system is a good addition to blended learning for
students. The system adapts to the student's level of preparation, which allows
the student to fill in the gaps and strengthen their knowledge. A brief analysis
of adaptive learning systems has been carried out, and the main problems in their
construction have been identified.

Direction learning (learning systems) is self-learning,
learning with a teacher, adaptation, self-organization, etc.,
therefore, when developing learning systems, models are
studied that demonstrate the ability to adapt to the
environment by accumulating information. Direction tutoring
(learning systems) 1s closely related to the gquestions of
“who to teach” (learner model), as well as “what to teach”
(learning model) and even “why to teach”, i.e. here models of
transfer of information and knowledge from the teacher with
the help of the computer are investigated. (Fig.1l) [1,2]

There are a fairly large number of student models, but
they poorly take into account the psychophysiological
characteristics and characteristics of the student and, as a
rule, are not used in the formation of the structure of
educational resources and their content, which reduces the
effectiveness of the use of computer training systems [3].

From this point of view, the model of the student and,
accordingly, the structure of these systems implemented on
the basis of the use of adaptation technologies, must take
into account the modality of the student; type of his
temperament; the current psycho-emotional state of the
student. Of particular interest is the determination of the
current psycho-emotional state of the student. In modern works
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on computer training systems, there are practically no studies
related to the formation of a student's competency model,
reflecting his ability to apply knowledge and personal
qualities for successful activity in a specific professional
area, which is a new process in the framework of the creation
and use of these systems. This model can be considered as a
new dynamic component of the student's model, closely related,
on the one hand, to the psychological portrait of the
personality, and, on the other hand, reflecting the results
of using specific teaching influences. To represent knowledge
in intelligent systems, there are various ways, the presence
of which is caused, first of all, by the desire to represent
knowledge related to various subject areas with the greatest
efficiency [4].

Intelligent computer learning systems
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Figure 1
Classification of intelligent computer learning systems

Model M1l includes the following components: 1in the
simplest case, accounting information about the student, and
in more complex cases, the psychological portrait of the
student's personality ( Ph ); the initial level of knowledge
and skills of the trainee ( MS5); the final level of knowledge
and skills of the trainee ( M Fg); algorithms for identifying
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the 1levels of knowledge and skills of the student (2);
psychological testing algorithms to identify personal
characteristics, on the basis of which a psychological
portrait of the student's personality ( APh ) is formed. To
implement the A and APh algorithms in the formation of the M;
model, the following set of student testing procedures was
used: the procedure for entering initial information (control
questions, the vector of correct answers and weight

coefficients for each question); the procedure for deriving
questions and answer options in the process of conducting
knowledge <control; evaluation procedure; procedure for

calculating the final grade. Model M1l contains information
about the state of knowledge of the student (models MSs M Fg,)
— Dboth general, integrated characteristics, and those that
reflect the assimilation of the current educational material
by him. [5]

In general, the student model is a finite directed graph,
which can be described as

M stugent = < V., U > , where V=< V1, V2> - g set of

vertices, which in  turn are i=(wwn) divided into
qu{ﬁv'wﬁ}— a set of studied concepts, n - the
number of studied concepts, element , i =1, ..., n , where
N is the concept under study; T = (0, 1), takes the
values v =hi...vv} knows/does not know; W = (0, vV
., 10) - vertex weight; 1is the set of skills related to
this model, m is the number of corresponding skills, element
, j =1, .., m , where N is the skill being studied; T = (O,
1), takes the values can/cannot; W = (0, ..., 10) - vertex

weight; U= { u 3} =< Vy,, V., R>, =1, ., mis the
set of connections between vertices, where V , is the parent
vertex; V ; - child node; R = { R ,} - connection type; z =
1, .., Z

The set-theoretic description of the adaptive model M2 is
a set of the form M2 = <M1, S, I , F >, where M1l = {M1l ,,
., M1 ,} is the set of current student models; S = { S 1, ..
S n} — set of learning strategies S ;, 1 =1, .., m , 1in the
form of ordered subsets of the set of learning influences for
one or another student model; I = { I 1, .., I .} is the set
of learning actions I ;, where I ;= { t 1 1} t x1is the type
of learning action, and i ; is the content of the action, j =
1, .., z; k=1, ., ¢; 1 =1, ., v; F - functions (algorithms)
for generating learning strategies depending on the input
model of the student, i.e. M2 =F (M; , M., I ), where M
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is the reference model of the course (discipline) specified
by the teacher.

In other words, we can say that for the successful
implementation and operation of a computer system for advanced
training of specialists, it 1is necessary that its model
includes the following functionality:

- building a model of the student (taking into account
the psychological portrait of the person, his educational
request and the level of initial knowledge) and the reference
model of the course;

— building a model of the learning process, the essence
of which is the dynamic modification of the learning strategy
in accordance with the current model of the student and the
subsequent generation of a set of learning influences that
are most effective at this stage of learning, taking into
account the psychological characteristics of the students;

— control of the student's activities and the generation
of control decisions for the appropriate adjustment of the
student's actions in order to achieve the set learning goals;

— construction of an explanation model for evaluating the
logic of decision-making, the results of calculations,
explaining the wrong alternative or the stage of solving the
problem.
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