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 
Abstract: The world is on the verge of technological revolution, 

which will fundamentally change the way of life, work and 
attitude towards each other [1]. We live in the era of the Third 
Industrial (or Digital) Revolution, but modern world leaders are 
already actively preparing for a new period - the Fourth Industrial 
Revolution or Industry 4.0. New forms of interaction open up 
opportunities in the organization of work and change 
requirements for employees. Business becomes digital, but the 
person stays. Employees will continue to remain crucial factors in 
innovation, continually developing products and services. The 
lack of talented and skilled personnel will be the main problem of 
the Fourth Industrial Revolution. Flexible production through 
FIR will require much more skills in all workflows for all 
employees. Skilled workers will be more in demand in the future 
for making decisions that can not be replaced by any algorithm. At 
the same time, employees must be trained and qualified for new 
jobs, so it is essential to review standards, for example, in 
education and training, and adapt them to new requirements. The 
implementation of interactive technologies in learning has 
become a necessity. One of the effective methods is business 
games: both independently and in combination with theoretical 
training. Precisely this combination (practice) is optimal for 
students to learn lecture material and acquire competencies. The 
article is devoted to the description of the technique of conducting 
risk management training. We described the technology of the 
training, dividing it into two parts. In the first part, the students 
are reminded of the risk management theory; in the second part, a 
business game is held - "Investment portfolio". In the article, we 
showed how it could be carried out with and without the use of 
gadgets/computers. As an example, we considered the most 
frequent mistake when conducting this game and gave a correct 
model. Besides, in the article, we gave formulas for automating 
the game of Excel. 

Index Terms: risk, probability, profitability, risk management.  
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I. INTRODUCTION 

The use of interactive technologies in teaching 
significantly contributes to better learning of the lecture 
material and the acquisition of essential students’ 

competences. One of the tools of interactive methods is 
business games. This business game is designed to secure 
such theoretical concepts among students:  

 risk,  
 probability of an event,  
 damage from a risk event,  
 investments,  
 profitability,  
 risk management. 

As a result of the game, students acquire the following 
competencies:  

 ability to characterize the need for risk 
management;  

 ability to justify risk management methods;  
 ability to identify the main elements of the risk 

management system;  
 ability to analyze risks;  
 ability to make decisions under uncertainty;  
 ability to use game theory methods in practice.  

The main task of higher education is to train fully qualified 
competent specialists [2-3]. Students are nowadays often 
inattentive with typical lecture-based approaches to courses 
[4]. Many scholars point out that interactive learning methods 
have many advantages over classic lectures: make learning 
more interesting [5-6], increases students [7], give more 
concentrated thinking than lots of new information [8], create 
more vibrant relationship between teachers and learners, 
increase the activity during the learning process, and provoke 
teacher-student collaboration questions [9-11]. Moreover, 
studies prove that most of the learners may experience deeper 
learning as a result of the discussions that follow 
interactively. 

II. METHODOLOGY  

The training consists of two parts: in the first part, the 
students are reminded of the risk management theory, and in 
the second part, a business game is held - "Investment 
portfolio". This first stage takes an average of 45 minutes. 
Further, the teacher proceeds directly to the business game.  
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After a theoretical excursion into risk management, the 
teacher gives all participants of the game four identical sheets 
of paper with a table (Table 1) and explains the rules. Four 
sheets assume that there will be four "game days", 
respectively, if more or fewer days are expected, the number 
of sheets can be reduced or increased. However, empirically, 
it was found that the optimal amount of game days is 3-5. If 
there are less than 3 of them, then students do not have time to 
master competencies until automatism, if more than 5, then 
students already start to get bored. 

 
Table 1. Handout for the business game "Investment 

portfolio" 

T
yp

e 
of

 
in

ve
st

m
en

t 

P
ro

ba
bi

li
ty

, %
 

P
ro

fi
ta

bi
li

ty
, %

 

In
v

es
tm

en
ts

, 
€

 

In
su

ra
n

ce
 f

ee
, 

€
 

G
am

e 
re

su
lt

 
{1

;0
} 

A
ct

iv
it

y 
re

su
lt

, 
€

 

I1 50 100     
I2 30 60     
I3 20 40     

Amount     
Balance     

Total 200 
€ 

  

Source: Bashynska et al. (2019). 
 
This game can also be performed using Excel (Figure 1), but 
in this case there will be no additional training for students' 
calculating abilities. 
 

 
Fig. 1.  Automate gameplay using Excel (source: 

Authors, 2019) 
 

In this case, students fill in only green cells, further the 
program counts automatically. 

III. RESULT 

A. Excursion into risk management theory (Stage 1) 

The game assumes the students have a general idea of risk 
management. However, the teacher briefly recalls the means 
and methods of risk management and focuses on the specific 
concepts of the game in more detail: 

High-risk investments (I1) –  capital investment in 
investment objects (instruments), the projected return on 
which has a high variation (the level of risk for which 
significantly exceeds the market average level). 

Medium-risk investments (I2). The risk level of the 
investment objects of this group corresponds approximately 
to the market average. 

Low-risk investment (I3). They characterize capital 

investments in investment objects, the risk for which is 
significantly lower than the market average, investment 
returns of them approximately correspond to average market 
returns., low-yield investments, the yield on which is less 
than the average profit in the investment market 

B. Game process (Stage 2). Game instructions 

You are an investor. At the start of the game, you have 200 
euros. You can invest them in any amount in 3 types of 
projects, the profitability and risk for which are different. 
You can also insure risks - the cost of insurance is equal to the 
probability of winning in this project, i.e. for medium-risk 
projects, the insurance fee will be 30%. In case of loss, you 
will return your investment. 

After the student has made a decision, the teacher 
determines whether this project has “played” on the current 

game day or not. 

C. An example of one "game day" 

The student decided to make investments in certain 
projects (Table 2) and at the same time, insure them all. The 
student chose to invest in all 3 projects and insure all of them 
(the amount of insurance payment is equal to the probability 
of risk, that is, for the first project insurance will cost 50% of 
the investment amount, for the second 30%, for the third - 
20%). However, in this case, it exceeds the initial budget (200 
euros), since it includes investments and their insurance.  

 
Table 2. Example of incorrect filling 
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I1 50 100 80 40   
I2 30 60 20 6   
I3 20 40 80 16   

Amount 180 62   
Balance 20 € - 42 €   

Total 200 €   
 
This situation is not allowed by the rules, so the student, in 

another way, redistributes finances (Table 3). He invested 
145 euros, the amount of insurance fee amounted to 51.5 
euros. The remaining amount of 6 euros goes to the next 
game day. 

 
Table 3. The correct filling (source: Authors, 2019) 
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I1 50 100 85 42,5   
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I2 30 60 30 9   
I3 20 40 30 –   

Amount 145 51,5   
Balance 55 € 6 €   

Total 200 €   
 

Further calculations will be shown by the example of an 
automated form in Excel (Fig. 2).  
 

 
Source: Bashynska et al. (2019). 

Fig 2. Example of the correct filling one gaming day 
using Excel 

 
The teacher, using the mobile application, announced the 
result of the "game" for all projects: only the first project 
played, the rest failed. Since the first project has a yield of 
100%, so the student receives 170 euros of income. The 
second and third projects failed, but the student insured the 
second project, respectively, he returned the amount of 
investment (30 euros). As a result, the total income at the end 
of the day was 200 euros plus four unused euros, so the 
student started the next game day with 204 euros. 
Winning in this game is determined by two categories: 

1. not go bankrupt, that is to participate in all game days; 
2. get the maximum profit. 

IV. CONCLUSION 

This training provides students with practical skills and 
competencies in risk management. After it, students 
distinguish the concepts of probability, profitability, study 
the mechanism of action of insurance. This type of interactive 
learning involves at least two classes - a full lecture on risk 
management and the second lesson - training - which consists 
of two parts: a brief reminder of the theory and the acquisition 
of practical skills. In this way, memorization of the theory 
and the acquisition of the competencies required by a 
specialist are greatly enhanced. 

RESULT 

This methodology was tested in aggregate 18 times (12 
times for masters of specialities Management, Management 
of Foreign Economic Activity, Management of Innovation 
Activity, Management of Financial and Economic Security, 
Economics of Enterprises and 6 times for students, raising 
their qualifications in the direction of "Risk Management"). 
Before and after the class, students answered analysis 
questions, and by self-analysis, such results were obtained 
(Fig. 3). 

 
Source: Bashynska et al. (2019). 

Fig. 3. Summary results of student self-analysis 

DISCUSSION 

The results of self-analysis show the effectiveness of the 
introduction of interactive methods in the learning process. 
The best results were achieved in the two most essential 
components of the learning process: learning lecture material 
and application of taught discipline in real life. The debatable 
question is, how appropriate is it to completely replace 
traditional lectures with training? We believe that training is 
more effective in acquiring competencies and should be 
applied in addition to the classical reading of theoretical 
material. 
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