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 Abstract: Nowadays companies are facing problem of hindering of their 

innovation activity because of the lack of qualified staff. Thus, providing an effective employees learning is becoming highly important. However, obtaining 
of high-level results from training activity is impossible without proper 
evaluation of their effectiveness. That is why, the main training evaluation models are considered in the article, viz. Kirpatrick's model, Phillips model, 
CIPP model, V model, CIRO model and Kearns applied theory. The VIKOR 
multi-criteria analysis method is used to select one of them according to the criterial system developed by author. The choice of the training evaluation 
model developed by Kirpatrick is justified as the most appropriate one. 
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 INTRODUCTION 

Under strengthening of the competition and an external environment 
instability, the main driver of the business is an innovative activity and ability to produce new ideas for the maintenance of competitive advantages by the 
companies. Every fifth company identifies the lack of qualified personnel 
among the factors hindering the implementation of innovative activities 
(Guk, Lebid, & Samulyak, 2010). Under such conditions, staff training is becoming increasingly important in ensuring a high level of innovation 
activity due to the timely updating knowledge and skills of employees, which 
later become the main source of an emergence and implementation of new ideas. However, in order to achieve the maximum effect from the training, it 
is necessary to evaluate its effectiveness on a regular basis. Despite the 
existence of a significant number of models designed to solve this problem, 
in local companies this process is often poorly developed. The aim of the article is identifying the most appropriate model for training 
effectiveness. The main tasks for research are as following: (1) to identify 
the most widespread training effectiveness evaluation models; (2) to assess them with method of multi-criteria analysis of alternatives VIKOR and 
choose the most appropriate one. 
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MATERIALS AND METHODS There are many different methods and models used by companies to measure the employees' effectiveness. Besides, they are constantly evolving 
and expanding from the simple questionnaires to use of complex statistics 
procedures, even though it is quite hard to gathered data for quantitative 
indicators. Researchers have proposed different evaluating models for the training effectiveness; each of them has pros and cons (Table 1). 

Therefore, to make a reasonable choice of one of abovementioned 
models, author uses the method of multi-criteria alternatives analysis of VIKOR. 

This method is quite popular due to the simple implementation, 
calculation and accuracy of the obtained solution. According to Prasenjit, & Shankar (2016), this method is based on ranking alternatives and choosing 
the best among them; it provides a significant number of conflicting criteria. 
It is used to facilitate decision-making. 

 Table 1 Training evaluation models Model Stages/levels Features Disadvantages Kirpatrick's model 1) reaction reflects emotions of employees in the events; 2) learning assesses the level of knowledge before and after the training; 3) behavior is observed in the process of further work; 4) results are analyzed after the personnel activity 

The levels suggested in the model explain the way the knowledge gained by the staff, and the way this knowledge is used to perform direct job responsibilities 

Lack of a mechanism to analyze the impact on the results of the company, which is a key factor of overall training effectiveness impacting success of 
the company 

Phillips model 1) reaction; 2) learning; 3) behavior; 4) result; 5) return on investment (ROI) 

The model proves that the company's growth and profitability depend on employee training directly. This model is depicted as a pyramid 

The difficulty to define the main indicators depending on the staff training and establishing its impact level of on their change CIPP model 1) context determines the aim of training and the needs to be met; 2) input defines resources, alternative strategies and the easiest way to meet needs; 3) process evaluates how well the developed plan works; 4) product level estimates obtained results via goals achievement and adjustment 

The logical structure of CIPP model allows to plan and to organize training events taking into account all the elements of its shape 

There is no means of employees' behavior assessment and skills before the training; thus, it is impossible to calculate ROI 
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Table 1: continued Model V Three levels on the left: 1) business needs; 2) software requirements; 3) efficiency requirements for the employees; Three levels on the right: 1) ROI (business results); 2) software conditions; 3) human factor influence 

The left level of the model provides an analysis and design, and right – the scores and evaluation. Usage of the model is provided from the top to the bottom 

This model can be applied only after the employees training; it does not predict ROI 

Bird Model CIRO 1) context determines the content of training events; 2) input defines resources 
needed to employ; 3) reaction studies employees impressions from the event; 4) outcome is the result of learning outcomes in terms of organizational analysis 

It is the symbiosis of Kirkpatrick's & CIPP models, puts emphasis to the organizational behavior of personnel, i.e. employees reaction to the activities 

The disadvantage of this model is the lack of recommendations for the use of all its components 

Applied Kearns theory 
1) intuition indicates a sense 
of the need for learning and development; 2) knowledge level shows the general current level of employees knowledge; 3) principle level indicates the basic job principles; 4) application is an ability 
to use knowledge in practice; 5) additional principles; 6) adaptivity; 7) innovativeness is an ability to make decisions in the new way 

The knowledge level and understanding of employees before and after training is assessed. A few suggested levels are related to the staff organizational behavior 

The disadvantage of this model is its simplicity that makes complicated ROI estimation 

Source: compiled by author based on (Choudhury, & Sharma, 2019; Chumachenko, & Filchak, 2012; Kirkpatrick, 2009; Paull, Whitsed, & Girardi, 2016; Udovydchenko, & Kyreev, 2014; Vynnychuk, & Kosmyna, 2014)  Therefore, to make a reasonable choice one of abovementioned models, author uses the method of multi-criteria analysis of alternatives VIKOR. This 
method is quite popular due to the simple implementation, calculation and 
accuracy of the obtained solution. According to Prasenjit, & Shankar (2016), this method is based on ranking 
alternatives and choosing the best among them; it provides a significant 
number of conflicting criteria. It is used to facilitate decision-making.  
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RESULTS There are six models were selected for analysis, viz. Kirpatrick's model, Phillips model, CIPP model, V model, CIRO model and Kearns theory. Author 
has selected criteria, according to which the expert method has been used to 
evaluate alternatives. The criteria are as following (1) simplicity of use; (2) 
availability of input data for analysis; (3) model complexity; (4) results objectivity; (5) resource costs and economically justification. Each 
alternative was evaluated on a 10-point scale for each of the criteria, and the 
respective weights of each were determined. As a result, a decision matrix containing estimates of alternatives was obtained (Table 2). 

 Table 2 
Decision matrix Models Ease use Availability of data for analysis Complexity Results objectivity Resource costs Weight 0,15 0,25 0,2 0,25 0,15 Kirpatrick's model 5 7 9 8 8 Phillips model 4 6 9 8 8 CIPP model 7 8 5 6 9 V model 5 6 8 9 7 CIRO model 5 7 9 8 7 Kearns theory 9 8 6 6 8 Source: developed by author  However, further application of the method requires normalization 

procedure. To do this, was found the normalized value for each criterion by 
the formula (1). Step-by-step procedure looks as following: 

(1) it is needed to divide the normalized value by the value of the criterion. 
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 (2) a normalized decision matrix was obtained (Table 3). 
(3) finding a perfectly positive and a perfectly negative value for each of 

the criteria. As estimates were made by means of the expert method, all functions are monotonically increasing. 
(4) calculation a number of indicators for each alternative, where Si shows 

the proximity of the alternative to the best point, Ri shows its maximum distance from the best point, Qi is a generalized indicator of advantage (Guk, 
Lebid, & Samulyak, 2010). These indicators are calculated by formulas (2-4): 
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Table 3 
Normalized decision matrix  Ease use Availability of data for analysis Complexity Results objectivity Resource costs 

Weight 0,15 0,25 0,20 0,25 0,15 
Kirpatrick's model 0,34 0,41 0,47 0,43 0,42 
Phillips model 0,27 0,35 0,47 0,43 0,42 
CIPP model 0,47 0,46 0,26 0,32 0,47 
V model 0,34 0,35 0,42 0,48 0,36 
CIRO model 0,34 0,41 0,47 0,43 0,36 
Kearns theory 0,61 0,46 0,31 0,32 0,42 А+ 0,61 0,46 0,47 0,48 0,47 А- 0,27 0,35 0,26 0,32 0,36 Source: developed by author 
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 The coefficient ʋ determines the possibility of involving more of the criteria 

in the decision-making, if it is necessary to focus on one criterion, than less value of it is taken. The ordering of alternatives is based on the indicator Q, 
the smaller its value, the more valuable the alternative (Table 4). 

For ʋ=0,3: А1→А5→А6→А3→А2→А4 
For ʋ=0,5: А1→А5→А6→А3→А2→А4 For ʋ=0,7: А1→А5→А6→А3→А2→А4 
The rating of alternatives is insensitive to change of ʋ, because when it 

changes, the order of alternatives remains the same. 
Table 4 

Calculation results        
S 0,403 0,558 0,510 0,570 0,478 0,475 
R 0,125 0,250 0,250 0,250 0,125 0,250 
S+ 0,403 S- 0,558 R+ 0,125 R - 0,250 Q (ʋ=0,3) 0,300 2,000 1,688 2,075 0,784 1,462 Q (ʋ=0,5) 0,500 2,000 1,688 2,075 0,984 1,462 Q (ʋ=0,7) 0,700 2,000 1,688 2,075 1,184 1,462 Source: calculated by author 
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It is found that Kirpatrick's model is the most appropriate model for the 
companies to assess the effectiveness of employees training. This model involves estimating by four levels using various methods (Figure 1). 

 
 
  
 
  
 
  
 
  

Figure 1: Methods for assessing the effectiveness of training by levels 
in accordance with the Kirpatrik's model Source: compiled by author based on Paull, Whitsed, & Girardi, 2016 

 It is advisable to use a questionnaire for the assessment on the first reaction level. This activity is necessary to get feedback and a better 
understanding of the employees' needs and interests. According to Matushko 
(2010), it is very important for participants of the training event to respond 
positively, because the next time they will be better motivated. However, the results of such assessment are not convincing for management quite often. 
Therefore, the analysis continues on the learning level. The information has 
been assimilated can be verified by testing. Tests must be designed according to the materials presented during the training activities and cover its various 
aspects. However, sometimes it is not enough for a comprehensive test of 
knowledge. In this case, it is necessary to determine the ability to act in a particular situational case. The behavior level allows identifying the changes 
in employees behavior after the training; it takes some time to consolidate 
the knowledge gained and use them systematically. Behavior evaluation is 
performed through observations. Both superiors and subordinates (self-monitoring) can carry it out. The results level is the most difficult to assess, 
as it is impossible to measure the direct impact of the staff training on the 
enterprise performance. Mostly, it can be calculated only after the training. One of the most important quantitative indicators is ROI (return on 
investment). The training impact is measured in monetary terms (as an 
increase in company income and value), which is further compared with the 

Reaction Letters of reaction Interview Focus group  

Learning  Testing Situational tasks  

Results Calculation and analysis of quantitative and qualitative indicators 
Behavior Observation Case  
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cost of training activities. However, it is difficult to obtain its quantitative 
value for the programs focused on relationship development rather than on acquiring specific knowledge and skills. 

 
CONCLUSIONS Thus, the most applicable model to measure training performance is Kirpatrick's model, the implementation of which will improve the evaluation 

of employees' training and stimulate further development of their growth 
activities. Maintaining the high quality of learning will allow the company to improve employees' qualification for enhancing innovative activity. 

Nevertheless, it should be noted that for the correct application of such 
training evaluation model, that the mix of evaluation methods for all levels of assessment must be carefully designed, especially quantitative indicators. 
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