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Abstract  
This article focuses on the study of models for assessing the acquisition of knowledge from the 
curriculum presented to students in higher education institutions in Bulgaria. It is clear that with the rapid 
penetration of information technology into the learning process, many innovations are needed, both in 
teaching methods and in the methodologies for assessing students's competencies. The target groups 
surveyed in the report are students and lecturers from two established Bulgarian universities. The main 
objective of the report is to make a comparative analysis between the traditional algorithm for evaluating 
the learning of the students of the lectured material, ie. lecture - exercise - test - this method is well 
established and popular in the educational circles with the innovative methodology, lecture - verifying 
the perception of the lectured material during the lecture - exercise - test. The task of the report is to 
select an optimal model for assessing knowledge in the process of acquiring competencies. The 
proposed new methodology for assessing the learning outcomes of the students gives:  

1 Opportunely evaluation of learners;  
2 Achieve greater success in preparing for the final test (exam).  

The proposed methodology is detailed and explored in my monographic study entitled "Modeling in 
Education".  

The methodology used for analysis is implemented through a theoretical-applied approach and 
statistical processing of collected survey results. The research of the data obtained from the empirical 
studies is a prerequisite for making decisions about choosing the best model for an effective evaluation 
from the proposed ones.  
Keywords: Competencies, Educational process, Effective evaluation, IT.  

1 INTRODUCTION   
With development of the educational process, different approaches are used to assess the learners. 
Since ancient times have established themselves the exams as a means of evaluation of the training in 
various disciplines (military activities, physics, later - astronomy, geometry, arithmetic, architecture, 
medicine). An important condition for the apparition of schools is the appearance of the literacy. 
Theretofore the fairy tales, the myths, the testimonies, the accumulated experience has been transmitted 
orally from person to person. With the appearance of the literacy, it became possible to gather this 
knowledge, unite and arrange it from one person or a group of people.  

Nowadays, the skill for preparing and carrying out an assessment of the acquired competences by the 
learners have a great variety. Traditional methods for examinations are still used today, but they have a 
different shape. Therefore, with the penetration of information media, the computerization and 
digitization of the training materials become a prerequisite for changing and introducing innovations in 
the training process. The need for greater knowledge is an important element in the training of those in 
middle, upper, post-graduate education and lifelong learning.  

2 ANALYSIS OF EDUCATIONAL MODELS TO ASSESS THE COMPETENCE 
OF LEARNERS  

In the higher education institutions, the surrender of knowledge from the trainers to the students is done 
with different methods. The traditional model for teaching the lecture material is in the form of lectures 
and exercises. Another model for teaching is introduce through presenting multimedia presentations 
(lectures, exercises). In the school room the teaching through interactive boards [2] and tablets is 
becoming more and more popular. The model for teaching through learning management systems also 
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known through implement Moodle, ILIAS, Coursera, Google classroom. This model began to unfold 
when remote learning was inculcated.  

It is necessary to test, monitor and evaluate learners after their learning - what they have learned, how 
much of the material they did digested, how they can apply accumulated knowledge into practice, in 
their daily lives or in their professional growth. The traditional model [7] for student assessment is done 
by conducting oral and written tests for which the learner gives his assessment [1,3,4,6], executed by 
the presented block diagram:  

 
Fig. 1. Model for competence assessment.  

The tests conducted are necessary for the trainer to find out how much the learner has acquired the 
presented teaching material and whether it can express itself and defend its position. At the different 
levels of education, different models for knowledge verification are preferred. The discipline studied also 
has a bearing on the model used to test the knowledge [6]. Each model of learning has its advantages 
and disadvantages.  

This report presents a probabilistic model for evaluation of the lectures delivered by the lecturer where 
is illustrated way at evaluating the new material and his cognitions from the trainees. The presented 
innovative test and evaluation model gives a probability assessment obtained learning of the lectured 
material by the learners and provides information on how much the learner perceives the new material 
and how well the lecturer has presented it in a way can be readily understand it of students.  

2.1 Evaluation of the quality of the learning process in case of checking the 
level of acquisition of the learning material in the course of the lecture  

Let’s assume that teaching a particular subject happens by delivering an n number of lectures. The 
lecture delivery time without assessing the degree of material acquisition is Q. 

In the course of a particular lecture at random moments of its delivery the check of the level of acquisition 
is carried out [3,5]. The number of such checks is a random value defined by Poisson's ratio with a 
parameter of λс. The duration of each check is a random value with an exponential law of distribution 
with a parameter of μс. Each and every check Rc1 stands for the degree of learning material acquisition 
and teaching of the unacquired part of it. 

Under the given conditions, time for successful teaching and learning of a subject should be determined, 
where: 

Q – pure lecture time; 

М[Тл] – expected value of the real lecturing time taking into account the degree of material acquisition. 

The expected value is visually expressed as: 

 
Fig. 1. Time for successful teaching and acquiring a particular subject. 

LECTION   EXAM (TEST)   EXERCISE   
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Here Q=1,2…n – pure lecture time  

λc – continuous assessment of the knowledge acquired after lecture has been delivered  

The real duration of a lecture will be defined by taking into account the time of checking the degree of 
acquisition. For this purpose, a relative expected value will be defined :  

,  

 is a Laplace transform of   

   

 

,  

 

   (1)  

3 RESULTS  
In order to perform a comparative analysis of the two test models, a survey was conducted among of 
the two types of target groups. On the one hand, the group of lecturers who have the best insight into 
the ways of testing and assessing the material being taught and on second hand of the learners as an 
object that will have to defend their knowledge. For this purpose, is choice the tool for manipulating the 
data and making a statistical analysis in a graphical environment is selected the SPSS program for 
Windows. The survey is conducted among 15 lecturers from two well-established universities in 
Bulgaria. Various questions were asked to evaluate the test methodologies used and assessing how 
likely they were to would be change their use.  

Table 1. How often supervise exported material?  
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Fig. 3. How often supervise exported material?  

Once the data from the empirical study with SPSS has been collected and analyzed, it is found that 
teachers tested the learners twice during the study process. And that are 66.7% of the respondents. On 
table 1 is illustrated frequency analyse of the question: How often the teacher supervise exported 
material? And on fig. 3. is demonstrate pie chart.   

In table 2 was made the same analyse with set other question. Here dominated the answer: “Only when 
the majority of students have uniform question” – 46,7 % of the respondents.  

Table 2. Do you have to re-teach an already lectured lecture?  

  
Fig. 4. Do you have to re-teach an already lectured lecture?  

At the question of which it "Teaching methodology do you use" the results shows that the majority has 
chosen the answer to a multimedia presentation. The lecturers from surveyed the universities gave their 
answers indicating that the methodology used was teaching through a multimedia presentation and from 
the research done, it follows that this answer is of the highest rank - 46.7%.  
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Table 3. What methodology do you use in teaching?  

 

To the question asked: How do you check knowledge of learners? Of the interviewed 15 teachers 33,3% 
or five of them ware applied with the open / closed question test method. A test with a written question 
and an oral test takes second place in the sample - 20%. And the percentage of teachers using the 
methods a coursework / course project and a combination of open, combined, closed questions + end-
of-study testing is lower occupy - 6.7%  

Table 4. How do you check knowledge of learners?  

 

The analysis and of the second target group (learners') what is the interest in learning at the university 
from students - were put the following questions:  

1 Do you attend the lections at the university where you are train?  
2 Do you consider it a good alternative, after each lecture, lector to make a check-up how you are 

perceived of the new material from the learners?  
3 Would you ask the lecturer to clarify questions raised during the teaching of the new material?  
4 If you do not understand the lecture already delivered, would you ask the lecturer to exported 

same lecture again next time?  

Here would be present test results with some frequency tables:  

Table 5. Do you attend the lections at the university where you are train?  
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Table 6. Do you consider it a good alternative, after each lecture, lector to make a check-up  
how you are perceived of the new material from the learners?  

  

Table 7. If you do not understand the lecture already delivered, would you ask  
the lecturer to return it again next time?  

  

A student analysing show that they are agree with check-up after the lections - 32.6% but are absolutely 
opposed to listening a lecture already delivered a second time - 32,6%.  

On the basis of placed questions, it can be argued that teachers are reluctant to change the way they 
teach, as well as to change the way the evaluation of the acquired skills and knowledge by learners. 
And the students didn’t adopted the new technique for evaluate.  

4 CONCLUSIONS  
The studies are original and have high value collected during the research on the subject is a 
prerequisite for making effective judgments on the models under consideration. After conducting the 
research on using the traditional model for teaching lecture material and teaching using the probability 
model, it was found that the innovative model didn't apply. But this is because this original model is not 
popular and has not yet been proved its efficiency.  This methodology has been extensively studied in 
the monographic work from author "Modeling in Education" [5].  
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