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Introduction 

The relevance of the topic of this paper is due to the fact that by creating 

conditions that make it possible within educational institutions to carry out the 

solution of special development problems, opportunities are provided for the 

formation of an independent person who will live in modern society.  There are sets 

of competencies in different types of education.  As a result, we will come to the 

preparation of competent graduates in the broad sense of this concept: a person who 

knows how, knows, is socially determined, active and self-sufficient.  The relevance 

of the research topic is also related to the requirements for improving the quality of 

education. The purpose of the paper is to analyze models and methods of knowledge 

control. 

 

1. Evolution of knowledge control 

With the development of information telecommunication and computer 

technology there are new possibilities in the field of educational technology [1, 2]. It 

is possible to allocate five stages of the evolution of knowledge control (KC), which 

reflect the forms of its organization and the role of the teacher in this process. 

First of all, there is the traditional approach based on lectures, laboratory works, 

practical works, etc. 

It is possible to use tests that are printed on paper and distributed to students. 

Tests can be carried out or on special technical devices or on computers.  



Training and knowledge testing can be conducted on the basis of application of 

network technologies 

Use in the educational processes of specific approaches depends on the technical 

and/or methodological support of educational institutions, as well as the possibility of 

using a teacher in his work of computer technology [3]. 

Compared to traditional forms of short circuit, computer control of knowledge, 

abilities and skills characterized by certain advantages: using the most modern 

methods of examination and evaluation of students ' knowledge, modern information 

technology, can be adapted to the individual characteristics of students.  

It is important to understand that the use of computer technology in the 

educational process requires a more clear and unambiguous definition of control 

objectives, selection of pedagogical material to assess knowledge and skills of 

students, with the goal of testing, as well as the development of model monitoring 

and evaluation of knowledge. 

With the advent of the Internet, obtaining information of any type has ceased to 

be a problem [4].   

But another arose - the provision of this information in an understandable and 

accessible way for the user.  Without a doubt, it’s good to have a whole library in 

your pocket, but as practice shows, this is not always convenient. 

 In this regard, it is necessary to create new types of information. 

 As you know, the best way to perceive information is visual.  Modern 

technologies allow you to create multimedia applications in which the material 

presented is supported by examples in the form of images or video clips. 

 This approach helps to quickly remember any information for a long time. 

 That is why in our time, automated training programs, tutorials, and 

presentations have begun to gain popularity. 

 As a result of this, a modern teacher must inevitably master new educational 

approaches based on the means and methods of individual computer training.  In the 

general case, the teacher gains access to computer facilities, the information 



environment, and software products designed to provide teaching activities.  All these 

tools form complexes of automated training systems. 

 

2. Aspects of computer knowledge control 

The problems of computer control of knowledge usually are analyzed in two 

aspects: methodological and technical [5]. 

Methodological aspects of the control of knowledge affect the decision of 

pedagogical and psychological issues, that is, the organization of the fault is 

considered from the point of view of didactics. Among the methodological 

characteristics we can specify: 

The definition of the types and difficulty of questions to test the knowledge, 

abilities and skills of students. Tasks of control are that it is important to assess the 

adequacy of preparedness of the trainee to some of the levels of assimilation of 

educational materials. Evaluation of quality of knowledge at each level (knowledge, 

abilities, skills) can be carried out through the use of different types of jobs.  

Planning of the control of knowledge. The educational process is widely viewed 

as distributed in time the process of formation of the required knowledge, skills and 

abilities. In this case, estimation occurs in stages and allows for quality and full 

control. Depending on the time of testing there are four types of control of 

knowledge: baseline (pre) control, current, landmark and final control. 

Definition of requirements regarding how a set of questions and tasks for the 

survey. Then is determined by the type and purpose of monitoring. 

There are different approaches on the formation of tasks for control: random 

sequence of questions and tasks, which have different complexity, difficulty and 

importance; a special set of tasks which have different complexity, created for 

specific checks or comprehensive level of training and placed in the specified 

sequence, etc. 

The technical aspect is concerned, first and foremost, the implementation of the 

planned control of knowledge [6, 7]. This selects the appropriate algorithm for the 

assessment tests. Among the technical characteristics are:  



The designation of a set of control tasks based on the selected approach. Given 

the purpose and type of the control is automatically task (or set of tasks) to control 

and issue it to the student, that is, the control is implemented by generating control 

tasks taking into account the different parameters of the control of knowledge. 

Selection and application of the control system parameters of KC. The control 

parameters can be divided into three groups: parameters characterizing the individual 

task and its execution; the parameters that characterize the work of the student with a 

set of control tasks; the parameters used to configure the algorithm (usually set by the 

teacher, but may have pre-set values). 

The holding of a choice of algorithm for the implementation of assessments of 

students' knowledge. In any algorithm of knowledge assessment provides for the 

collection, analysis or transformation of data obtained in the control process, and the 

formation of the assessment. Can be options, when considering the total score, rating, 

rank. Distinguish between algorithms that are used to provide a grade only after the 

completion of the control [8, 9]. We have analyzed the latest stage of the evaluation 

process. However, most of the algorithms used in parallel with the control of 

knowledge, when an assessment can be set for performance of individual tasks, 

control work or for the discipline as a whole, while the estimate must take into 

account in your method of conducting short circuit. 

 

3. Classification of control methods and knowledge assessment models 

In the process of control of knowledge it is possible to note three stages: 

1) formation of questions for the fault on the basis of control tasks stored in the 

database;  

2) the results of their student and receiving his answer, perhaps with feedback;  

3) estimation.  

The first two stages relate to the organization of process computer control at the 

third stage, on the basis of this algorithm, is calculated directly for control. 

Thus, to control knowledge you must have: 

- methods and models of organization (of) control; 



models identifying and assessing the knowledge and skills of the student by the 

execution of control tasks. 

Methods of knowledge control can be divided into three classes:  

- non-adaptive methods: 

o the use of strict sequence; 

o the use of random sampling;  

o the application of the combined method; 

- partially adaptive methods:  

o use random sampling when considering the individual parameters of the model 

student (MS); 

o conducting control on the basis of the answers of the student;  

o the control-based model of educational material (the EM);  

o module-rating method; 

- fully adaptive methods: 

o the control model of the student;  

o the control model of the student and educational material. 

Methods of assessment of knowledge can be divided into three main classes, 

each of which includes several models: 

- on the basis of quantitative criteria:  

o the simplest model; 

models that take into account the types of jobs; 

models that take into account the characteristics of the tasks; 

models that take into account the characteristics of the tasks and parameters of 

KC; 

- based on probabilistic criteria: 

models that take into account the probability of a correct response; 

models that take into account the uncertainty of the response; 

on the basis of classification criteria: 

o model-based systems;  

models based on fuzzy sets. 



It should be noted that no more than 10% of computer systems for educational 

purposes implement a truly adaptive approach to monitoring and evaluation of 

knowledge. 

 

4. Methods of knowledge control and types of short-circuit 

Table 1 gives key characteristics of the noted control methods. 

 Using strict consistency.  A set of tasks for control is prepared in advance and 

placed in the system database.  As a rule, this is the same sequence of questions for 

all students. 

 Using random sampling.  A set of tasks is formed immediately before control 

based on tasks stored in the database, i.e.  the test version is n randomly selected 

tasks. 

 Application of the combined method.  It is based on “Random Sampling” 

supplemented by “Strict Sequence”.  In such cases, the teacher asks one or more 

questions that must certainly be included in each version of the test.  The remaining 

tasks will be randomly generated [10]. 

Random sampling, taking into account individual parameters of a model student. 

Job set also formed immediately before the control, but while generating, use the 

parameters of the student model (e.g., readiness level, etc.). 

Control on the basis of the answers of the student. In this method the control is 

carried out according to a predetermined scenario, where as the parameter holding 

circuit, used student responses. 

Control based on the model of educational material. In this method, the 

formation of a set of tasks for short-circuit occurs on the basis of the model of 

educational material (course, subject, section, topic), i.e. the sequence of issuing 

assignments for the same sequence of learning material according to the model of the 

EM.  

The use of module-rating method. The training material is separated into its 

individual components – modules, each of which is prepared in advance a set of 

control tasks. In the process short circuit the student are asked questions from the first 



module, the second, etc. after each student's response is evaluated, its rating. The 

transition to the following questions of the module is when a certain, pre-set rating.  

 

 Table 1 

 Control Methods and Applicable Models 

 Control method  Method type 
Used models and 

parameters 

1 Strict sequence  Non-adaptive No 

2 Random sampling  Non-adaptive  No 

3 Combined method  Non-adaptive  No 

4 

Random sampling 

taking into account 

individual parameters 

of the MS  

Partially 

adaptive 

Student model: 

level of 

preparedness 

5 
Control based on 

student responses  

Partially 

adaptive 

MS: current 

responses 

6 
Control based on the 

EM model 

Partially 

adaptive 

EM, MS models: 

 level of 

preparedness 

7 
Modular Rating 

Method  

Partially 

adaptive  

MS: Student 

Rating 

8 MS Control  Adaptive MS 

9 
Control by MS and 

EM Adaptive  
Adaptive MS, EM Model 

 

Control model students. This method takes into account many parameters of the 

model student. The script control is formed dynamically short-circuit. 

Control model students and teaching materials. In this method, in the formation 

control tasks parameters are used as the model student, but the fault process is based 



on a model of educational material, given the relationship between the check 

concepts [11, 12]. 

The choice of method of conducting short circuit can be determined depending 

on: a) the completeness of information about the student and his work (the student 

model) used in the system; b) the planned type of control knowledge (source, current, 

mid-term, final). 

 

5. Problems of quantitative assessment of quality in higher education 

Indicators of the state accreditation in the Russian Federation is divided into two 

parts: 

1. The indicators that determine the status of the institution according to its type 

(higher educational institution). 

2. The indicators that are used to determine the type of a higher educational 

institution (Institute, Academy, University). 

Accreditation from the point of view of "higher education institutions" carried 

out by three indicators: 

1. The contents and level of preparation. 

2. The quality of training of graduates. 

3.Educational activities in educational institutions. 

In order to determine the type of the University, based on five indicators: 

1. Range of ongoing basic education programs. 

2. The possibility of continuing education in programs of postgraduate and 

additional professional education [13, 14]. 

3. Scientific-technical activity and its results. 

4. The presence of methodical work. 

5. Indicators of professional skill of pedagogical workers. 

Indicators of self-examination in the University is considered as for further 

expansion and deepening of the evaluation. It covers indicators of state certification 

and accreditation of the University. Provides selective control by the state 

Commission of the results of the introspection of the University. Moreover, there are 



the mandatory comprehensive assessment of the activities of the University, which is 

held by the state Commission once in five years, many universities are created 

private, in a continuous manner the current system of education quality assessment. 

When you create a system for evaluating the quality of education shouldn't be at 

that the world experience of quality management concentrated in the package of 

international standards of  ISO 9000 series. In accordance with the international 

standard IDFM (Integrated Definition Function Modeling) a model for assessing the 

quality of any object consists of indicators, grouped into functionally homogeneous 

groups. 

Not considering the descriptions of the models themselves, we present only the 

resulting recommendations for improving the system of measuring the quality of 

education [15, 16]. 

1. The system of indicators for assessing quality, both internal and external, 

should be considered as a single for all universities. 

 2. The whole set of quality indicators of higher education should be 

decomposed into separate functional groups according to their balance and 

homogeneity. 

 3. For each functional group, appropriate “reference” indicators should be 

introduced in the form of criteria values. 

 4. For each functional group, differential numerical estimates of their group 

level should be obtained based on a comparison of the real indicators of this group 

with the “reference” indicators. 

 5. The obtained numerical estimates of group levels should be ranked according 

to their significance and applied in the integral quality assessment. 

 6. When assessing both differential and integral quality levels, total estimates 

are unacceptable, which is universally accepted in modern practice. 

 We note that the implementation of the six formulated recommendations 

provides the following advantages: the leadership of universities - timely 

management decisions based on monitoring of quantitative assessments of the 

differential and integral levels of quality of university education for the selected 



period;  Ministry of Education - to monitor the quality of education in universities 

and its compliance with established criteria;  independent organizations - conduct an 

objective ranking of the quality of higher education in universities. 

The modern period  of  informatization [17] of education requires the 

development of methods of forming the scientific foundations of Informatics, 

information and communication technologies as a basic school subject. In the current 

environment, various types of intellectual and practical learning activities and 

educational work with use of means of information and communication technologies 

are certain methods, which are based on regularities of Informatics as fundamental 

science and presented its practical methods and tools, including search, simulation, 

visualization of the information about the study or the studied objects, phenomena of 

animate and inanimate nature, or about the different situations or literary materials, 

historical sources.  

The study of information technologies requires the development of a foreign 

language in a large number of cases this is English. This is because a large number of 

documents comes in the original, and you must be prepared for its development. 

Also, the original scientific publications, for example, telecommunications 

technologies are not always quickly enough translated into the Russian language, and 

it may take a year or two, until there are enthusiast who will translate them and 

spread on the Internet. On the other hand, original work fast enough to be available to 

all, and they can learn. At events, the information technology specialist may have the 

ability to not only domestic but also foreign developers using knowledge of the 

English language. 

 

Conclusion 

Prospects for further research can be considered in determining the capabilities 

of the considered models and methods in the development of self-esteem of students.  

Due to the fact that these methods are applied, attractiveness appears in classes.  They 

are one of the ways associated with the development of cognitive interests and 

creative abilities of students, their mental activity is intensified. 
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