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ABSTRACT  

 

The problem of acquisition of subjects under study by trainees is usually given for analysis to 

psychologists and educators, who have developed numerous approaches to this problem as well as various 

recommendations. Let us consider the approach to the problem from a different perspective. This review 

shows an attempt to find the desired patterns, using general principles characteristic to stochastic 

processes.  

It is obvious that this parameter shall be different for each student; however this difference is unlikely 

to be that significant, and thus, it can be considered equal for each student in the first approximation. 

The next group of questions, which are considered in this article, related to the analysis of the reverse 

situation of how the study material was acquired within self-studies.   
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1 GENERAL  

 

For this purpose, three control groups of 60 students were formed; students were selected into each group 

according to preceding test results, the purpose of which was to select students having an “equal” level of 

knowledge.  

Students selected into the first group had an “equal” level of the background knowledge in 

humanities; students selected into the second group – in mathematics; the third group – in general 

management.  

Students from each group were asked to study a large section of a new non-complicated material, 

corresponding to the group profile, after which students had to answer 20 questions.   

Each of the figures shows experimental histograms of the number of students according to the “level 

of knowledge” in each group after conduction of self-studies of a new material and approximating 

densities of probability distribution, which represent exponential law with different values of the 

determining parameter . 
 

  
FIGURE 1 BEFORE THE EXPERIMENT FIGURE 2 AFTER „SELF STUDIES” 
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The experimental histogram of the number of students according to the “knowledge level” before the 

beginning of the experiment (Fig.1) and its approximating density of probability distribution – 

exponential law, can be interpreted as a law of knowledge “loss”.   

Basing on the results from the previous experiment, there was another experiment conducted with the 

same groups of people. The aim of the experiment was following: A new discipline was studied. The 

audience was a group of students with different background knowledge.  

After some time, during which the students were “listening to new information” and doing self-

studies, their knowledge had been tested.  

Testing the “knowledge level” of these students leads to the density of probability distribution in 

terms of the Erlang law of the first order W (z)= zexp{-z}; and after a while within the studies of the 

discipline, the experiment led to the Erlang law of the second order  z
z

zw  exp
2

)(
2

. 

Upon completion of the first stage, the students were transferred to the “mode of self-studies and work 

on materials”, after which they were tested again, and on the basis of those corresponding histograms 

were drawn.  

Experimental histograms, which display the division of students into groups according to the 

knowledge level after self-studies (Fig.2), show a clear division into two groups – students with a good 

and bad level of acquisition.   

It can be concluded that in spite of an approximately equal level of background knowledge of the most 

students, the presence of such dichotomy suggests that not all students can effectively study material on 

their own. 

 

2 CONCLUSIONS 

 

1. The model of “knowledge acquisition” and “knowledge loss” can be seen as the density of 

probability distribution of knowledge level in terms of the exponential law.   

2. In order to construct the model of the “listening mode” with a periodic shift to the “self-study 

mode” it is possible to use a synthetic model based on the combination of the exponential law and 

the Erlang law. 

3. It is necessary to take into consideration the division of students according to their level of ability 

to conduct self-studies in the beginning of the studies, when it comes to division of students into 

groups, in order to achieve the equal level of utilization of students’ capabilities and effectively 

plan the study process.   
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