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ABSTRACT 

The main reason for the success of an organization depends on the amount of improvement of the ability 

of its staff to perform duties and optimizing job responsibilities, which has made considering training and 

development of human resources as a long-term, strategic and key educational funding in development of 

individual, group and organization, very necessary. This study aimed to assess the effectiveness of 

employee training programs through four levels of "reaction", "learning", "behavior" and "results". The 

target population in this study includes all employees of oil and gas Exploitation Company of Aghajari. 

The sample size in this study was 173 people who were randomly selected and data collection was 

conducted through a questionnaire. For analysis and data reduction, rough set theory is used. Therefore, 

after the formation of a standardized decision tables, adaptive and maladaptive factors were determined at 

a later stage, and then the reduced table was formed. The results showed that, overall components of the 

evaluation in educational programs would increase the effectiveness of their staff training. 
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INTRODUCTION 

Hasty changes of the 21st century have made organization faced with complexity. The successful 

organization in today's world is an organization that can adapt to the conditions. In fact the top 

organization is the top organization in changing. A developed organization is an organization that 

developed people work in it and undoubtedly, development of people depends on the level of their 

gaining knowledge and skills. And training courses is one of the strategies that strengthen and improve 

the knowledge, skills and attitudes of people in general and specialized areas (Ghaedi et al., 2005). The 

organizational learning is not just an ancillary task or action, but is considered the most sensitive and 

effective activities in the organization. In fact, along with the increasing role of knowledge in creating and 

sustaining competitive advantage in production companies and service firms, organizational learning and 

also the importance and dignity of the educational process is privileged (Ghahremani, 2009). 

One of the most important, most widely used and most popular patterns of evaluation is Kirkpatrick's 

model which is the model of proprietary research. This model examines the effectiveness of teaching in 

four levels of "reaction", "learning", "behavior" and "results". 

Research Literature 

Staff Training 

Nowadays in service training in various media, including public and private, is considered as one of the 

main and undeniable tasks of managers. Successful and competitive organizations will take a step on the 

path of development when they have skilled personal and qualified and perspective managers. Therefore, 

the need for continuing education, targeted, planned and in line with developments in science and 

technology should be considered in managing. And the costs of the educational component should not be 

taken into account as expenditures, but should be considered as investment costs for the future because 

the results are determined in the long run (Khorasani, 2006). Training is an attempt to use the prepared 

programs in order to strengthen the scientific optimal individuals with the knowledge, skills and 

capabilities necessary for them, this leads to increased job performance and satisfaction and improves the 
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efficiency and effectiveness of them. In short, "education is a process, to strengthen scientific, 

professional and empirical levels of individuals to improve the quality of their work." and the purpose of 

work in this definition is not only job of the person in the organization but in general encompasses all his 

activities (Singer, 1990). In-service training refers to short-term courses to increase the knowledge and 

skills of colleagues in an office and does not include long-term courses (Jagger and Park, 2009). The need 

for continuing targeted, planned education and in line with advances in science and technology should be 

specially considered in managing. Also the costs of the educational component should not be taken into 

account as expenditures, but should be considered as investment costs for the future because the results 

are determined in the long run (Abtahi, 2002). Service training is the kind of education that without 

formal aspects a person can learn from experienced partners and individuals who are in the higher classes. 

The necessity of this type of training is that it should be offered during work at a desk, or for example, in 

the workplace or anywhere else that trainee will be start working (Filippo, 1998). According to the 

researchers service training is the most effective type of training, especially because it occurs in an 

environment that individual job or task happens. However Most of the time its value is reduced because 

of the lack of proper preparation by trainers and appropriate structure techniques. These workshops 

provide the tools and techniques necessary to ensure that their teaching is done perfectly (Asger and 

Richard, 2009). 

Kirkpatrick Model 

Undoubtedly the most famous training courses evaluation model is Kirkpatrick's four-level model. This 

model first introduced preliminary in 1959 and then complete in 1976. It is heartening to say all the 

training valuation models that have been introduced after this date, are mainly inspired and influenced by 

it. Kirkpatrick in his valuable book "transferring learning to behavior" (2005), re-raised and completed his 

pattern (Ghahremani, 2009). 

Kirkpatrick Model Has Four Levels 

A) First level is reaction: in this level reaction of the students to education offered is evaluated. 

B) The second level is learning: at this level of increase in learning of students in the three domains of 

knowledge, attitude and skills are evaluated. 

C) The third level is behavior: at this level the level of increase of behavior of students in the workplace is 

assessed. 

D) The fourth level is results: at this level, the benefits of training are assessed. 

According to Kirkpatrick the four levels of his model, provide a logical framework for the evaluation he 

stated this model in a pyramid pattern so that all the four levels are important and should not be 

overlooked because by measuring the results of each level we can obtain certain interpretation of other 

levels.  

 

 
Figure 1: Conceptual model 
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In this model evaluation in the progressive upward i.e. movement of the reaction to the results will be 

more difficult, in addition, higher levels of this model provide more valuable information. And the first 

level of evaluation is done within the educational environment, while the final two levels are measured in 

the workplace (Kirkpatrick and Kaiser, 2009: 8). In Kirkpatrick's model point of the effectiveness is the 

degree to which students have shown positive response to training courses, and reviewed educated 

knowledge, behavior and learning results (Moghni zadeh, quotes by Darabi, 2006). 

Research Question 

What is the level of effectiveness of the training of employees in the oil and gas exploitation company of 

Aghajari? 

 

MATERIALS AND METHODS 

Research Method 

Rough set theory can be a basis for detailed reasoning with uncertain information (Pawlak, 1997). One of 

the most complex applications of rough is in matters of classification and categorization. The main 

purpose of Rough set analysis to obtain approximate concepts of acquired data and it provide ways to 

eliminate additional information. Rough set can be used in solving the fundamental issues in the field of 

data analysis, including: Identifying a set of objects based on the values of the properties, finding 

dependencies between features, eliminating (cut or reduction) surplus properties (data), finding the most 

important characteristics of decision rules. Rough set theory method, is the first step for the analysis of 

incomplete, vague and imprecise data. It only uses input information (provided and available) and like 

other the methods such as fuzzy and probabilistic models, does not need to consider the additional 

assumptions in the model. In other words, this theory instead of using parameters and additional 

variables, conducts its analysis only based on the available information. Rough set theory can identify and 

interpret and relations with existing structures, and the main factors influencing the data. Rough set 

philosophy is based on the assumption that every object in the world can be used as information (data, 

knowledge). Objects described by information are unrecognizable from the standpoint of information 

available about them. Indiscernible relation (cause-effect relation) obtained in this way is based on rough 

set theory mathematics. Each set of indistinguishable objects are called a fundamental set and the form of 

a major component (atom) is of knowledge about the world. Human knowledge is based on human 

experiences of phenomena and his samples and findings. This information is stored in a general system 

that is called the system. 

The system includes information on specific topics discussed (subjects, observations, samples, examples, 

results, events, etc.) and the influencing factors (features, specifications, variables, symbols). The 

complex features are divided into two categories. A bunch of them that we have estimated through results 

of the test and measurement or observation data, are called characteristics (properties) of condition, and 

the second group related to the decision-making of experts, or the result of events and identifying and 

evaluating the results are done with respect to these properties, are called features or characteristics of the 

decision. With these qualities, any incident or any issue and phenomenon can be defined by two 

categories of properties. One group of features are the features and specifications of phenomena and other 

categories of properties actually are properties in the decision (evaluation). Thus, according to the second 

category of these features and seeing different classifications of them in different topics (samples) we can 

study on the properties of the samples (Arabani and Amani, 2007). In this study, two types of decision 

variables and conditional variables are taken into account. In Rough, condition variables, are based on 

four levels of "reaction", "learning", "behavior" and "results" and variable is the effectiveness of training 

the employees. The target population in this study includes all employees in the oil and gas exploration 

company of Aghajari. The sample size in this study was 173 people who were randomly selected and data 

collection was conducted through a questionnaire. 

For assessment of these factors 4-point Likert range was used. Then by designing a fundamental question 

that "What is the level of effectiveness of the training of employees in the oil and gas exploitation 

company of Aghajari?" information was collected about the decision variable. 56 items measure and 
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evaluate the effectiveness of training course. Valuation is based on the 4-point Likert scale so the least 

score of a responsive is min =56 and the maximum point of responsive is max =224. 

 

Table 1: Classification of properties (a ε A) 

Code or numeric value Verbal value Scores range row 

1 Low 56≤ a (x)≤112 1 

2 Average 113≤ a (x)≤169 2 

3 High 170≤ a (x)≤224 3 

 

Quality of decision-making and its Categories is given in the table below: 

 

Table 2: Features of decision making and its theological value 

Quality of decision Possible scenarios 

The effectiveness of staff training High Average Low 

 

Two types of rules in each table are applicable: 

1. The principles that are incompatible (inconsistent): rule that features the same position but with 

different characteristics of decisions making. 

2. Rules that are compatible (identical) rules that feature a different position and have various decision 

characteristics. 

Based on these 2 principles we can write equivalence classes and position and the reduction matrix can be 

deduced. 

 

RESULTS AND DISCUSSION 

Result of Rough Set Theory 

With regard to the effectiveness of staff training in the column d as feature of decision making and taking 

into account the characteristics of different positions in the column of a1 through a4, data analysis was 

performed. Instead of numbers listed in the table (1) we replaced the codes and in other words we 

standard them. Information system is shown in Table 3: 

 

Table 3: Table of decision 

N The effectiveness of 

training =d 

a4=Results  a3= 

Behavior 

a2=Learning a1= 

Reaction 

U 

6 1 1 1 2 1 X1 

9 2 3 2 1 3 X2 

 8 3 3 3 3 3 X3 

12 2 3 3 1 2 X4 

5 2 2 2 1 1 X5 

6 3 3 3 3 2 X6 

15  2 2 2 2  3 X7 

11 3 1 2 3 2 X8 

17 1 3 1 1 1 X9 

21 2 3 1 3 3 X10 

4 2 2 2 2 2 X11 

11 3 3 3 2 1 X12 

12 3 2 2 2 2 X13 

21 1 3 3 2 1 X14 

15 3 3 1 3 3 X15 
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Table 4: Inconsistent Components of decision table 

The effectiveness of training 

=d 

a4=Result

s  

a3= 

Behavior 

a2=Learning a1= Reaction U 

2 3 1 3 3 X10 

3 3 1 3 3 X15 

2 2 2 2 2 X11 

3 2 2 2 2 X13 

3 3 3 2 1 X12 

1 3 3 2 1 X14 

 

Table 5: Consistent components of decision table 

The 

effectiveness of 

training =d 

a4=Results  a3= Behavior a2=Learning a1= Reaction U 

1 1 1 2 1 X1 

2 3 2 1 3 X2 

3 3 3 3 3 X3 

2 3 3 1 2 X4 

2 2 2 1 1 X5 

3 3 3 3 2 X6 

 2 2 2 2  3 X7 

3 1 2 3 2 X8 

1 3 1 1 1 X9 

 

In the decision tables we consider rules that are compatible. For this reason, we put aside the components 

of the table (4) and then consider Table 5. Equivalence set. If P⊆ R and p subscription is not equal to null 

set, all equivalent relationships of p are also equivalent relations. So U / IND (P) or the abbreviation U / P 

refers to the science that deals with equivalence family in p, which basic knowledge of p in relation with u 

is called dependency system. 

A={a1,a2,a3,a4 } 

Values decision range V(d)={1,2,3} 

D1={ x∈U:d(x)}=3={x3,x6,x8} 

D2={ x∈U:d(x)}=2={x2,x4,x5,x7} 

D3={ x∈U:d(x)}=1={x1,x9} 

U/D[{x3,x6,x8},{x2,x4,x5,x7},{ x1,x9}] Set of equivalence classes 

A Minimal Set of Features 

Since the decision variable (d) has 3 status (high, medium and low), so according to table (5) we can crate 

minimal sets that respondents with score 1 to decision variable are placed in one set, respondents with 

score 2 to decision variable in one set, and respondents with score 3 to decision variable are placed in 

another set. The 3 sets created are called equivalence decision classes. 
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1 { ( ) 1} { 1, 9}

2 { ( ) 2} { 2, 4, 5, 7}

3 { ( ) 3} { 3, 6, 8}

X X U d X X X

X X U d X X X X X

X X U d X X X X

   

   

   
 

On the basis of three sets X1, X2 and X3 we obtain the low and high approximation for all three sets. It 

should be noted that A is defined as the following set. 

 1 2 3 4, , , }A a a a a  

Table 6: Approximation of four conceptual sets X1, X2, X3 

X1 X2 X3 

   1 1
A

X X     2 2
A

X X     3 3
A

X X  

   9 9
A

X X   4 { 4}
A

X X     6 6
A

X X  

    5 5
A

X X     8 8
A

X X  

    7 7
A

X X
 

 

 

{{ 1},{ 2},{ 3},{ 4},{ 5},{ 6},{ 7},{ 8},

{ 9}}

U U
X X X X X X X X

IA A

X

 

 

 

 

1

2

3

{ 1, 9}

{ 2, 4, 5, 7}

{ 3, 6, 8}

AX X X

AX X X X X

AX X X X






 

The accuracy of Rough set can be determined based on the following factors: 

 

 

{ [ ] }A

X
AX X U X X

A
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Table 7: Matrix resolution 
x9 x8 x7 x6 x5  x4 x3 x2 x1 U 

         X1 

        a1,a2,a3,a4 X2 

       a2,a3 a1,a2,a3,a4 X3 

      a1,a2 λ a1,a2,a3,a4 X4 

     λ a1,a2,a3,a4 λ a2,a3,a4 X5 

    a1,a2,a3,a4 a2 λ a1,a2,a3 a1,a2,a3,a4 X6 

   a1,a2,a3,a4 λ a1,a2,a3,a4 a2,a3,a4 λ a1,,a3,a4 X7 

  a1,a2, a4 λ a1,a2,a4 a2,a3,a4 λ a1,a2,a4 a1,a2,a3 X8 

 a1,a2,a3,a4 a1,a2,a3 a1,a2,a3 a3,a4 a1,a3 a1,a2,a3 a2,a4 λ X9 

 

Conclusion 

1. According to the 1XA  set it can be concluded that the respondents listed in this collection are sure that 

the effectiveness of training employees in their organization is low-level and the evaluation components 

in their organization is at a low level. Also, it can be stated with regard to 1XA  set among the respondents 

listed in this category are those who might suggest that the effectiveness of training in their organization 

is at low level and the evaluation components in their organization is probably at a low level. 

2. According to the 2XA  set it can be concluded that the respondents listed in this collection are sure that 

the effectiveness of training employees in their organization is average level and the evaluation 

components in their organization is at a average level. Also, it can be stated with regard to 2XA  set 

among the respondents listed in this category are those who might suggest that the effectiveness of 

training in their organization is at average level and the evaluation components in their organization is 

probably at average level. 

3. According to the 3XA  set it can be concluded that the respondents listed in this collection are sure that 

the effectiveness of training employees in their organization is high level and the evaluation components 

in their organization is at high level. Also, it can be stated with regard to 3XA  set among the respondents 

listed in this category are those who might suggest that the effectiveness of training in their organization 

is at high level and the evaluation components in their organization is probably at high level. 

Decision Rules 

 

Table 8: Decision rules 

IF a1=1,a2=2,a3=1,a4=1 THEN Result=1 

IF a1=1,a2=1,a3=1,a4=3 THEN Result=1 

IF a1=3,a2=1,a3=2,a4=3 THEN Result=2 

IF a1=2,a2=1,a3=3,a4=3 THEN Result=2 

IF a1=1,a2=1,a3=2,a4=2 THEN Result=2 

IF a1=3,a2=2,a3=2,a4=2 THEN Result=2 

IF a1=3,a2=3,a3=3,a4=3 THEN Result=3 

IF a1=2,a2=3,a3=3,a4=3 THEN Result=3 

IF a1=2,a2=3,a3=2,a4=1 THEN Result=3 
 

According to data reduction and also reduction table we can describe the d = 3 by indicating a 2 = 3 

which is called the reduction value. 

IF a2=3 THEN Result=3  

So if educational components are at high level then the effectiveness of the training the employees will be 

in high-level. Using similar reasoning the 9 princes above can be summarized as follows: 

IF a1=1, a3=1 THEN Result=1 

IF a2=1, a4=3 THEN Result=2 

IF a2=3, a4=3 THEN Result=3 
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The second method in how to act with intransigence is removal of objects which have a lower accuracy 

coefficient. 

According to Table 3, this time we have: 

D1={ x1,x9,x14} 

D2={x2,x4,x5,x7,x10,x11} 

D3={x3,x6,x8,x12,x13,x15} 

In addition to the equivalence classes set of the features provided in A, namely U
I

 we have: 

     

{{ 1},{ 2},{ 3},{ 4},{ 5},{ 6},{ 7},{ 8},

{ 9}, 10, 15 , 11, 13 , 12, 14 }

U U
x x x x x x x x

IA A

x x x x x x x

 
 

As well as to approximate the low and high each of conceptual and preliminary sets iD  according to the 

feature set provided in A, for 1, 2,3i  we have: 

{ }i i
UAD U Y Y D

A
    

{ }i i
UAD U Y Y D

A
     

And thus: 

1

1

1, 9

1, 9, 1

}

4, 12

{

{ }

AD

و

x x

x xAD x x





  

2

2

2, 4, 5, 7

2, 4, 5, 7

{

, 10, 15, 11

}

},{ 13

AD

و

x x x x

x x x x x x xA xD





 

   
  

 

 

 

 

Using images below we show equivalence classes. 
 

 
Figure 2: Equivalence class 
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As noted incompatible elements with lower accuracy index are eliminated. 

 

Table 9: Table of computational accuracy factor 

( )iD  ( )iD  ( )iD  
i iAD and AD  iD  Row 

2
4

 4
15

 2
15

 { 1, 9}x x , 1, 9, 1 }2{ 4, 1x x x x  {x1,x9,x14} 1 

4
8

 8
15

 4
15

 2, 4, 5,{ 7}x x x x ,

2, 4, 5, 7, 10,

15, 11, 13

{

}

x x x x x

x x x
 

{x2,x4,x5,x7,x10,x11} 2 

3
9

 9
15

 3
15

 
3, 6 }8{ ,x x x ,

3, 6, 8, 12, 14, 13, 11

, 15, 10}

{x x x x x x x

x x
 

{x3,x6,x8,x12,x13,x15} 3 

 

So x13, x11, x10, x12 and x15 are deleted. 

Suggestions 

Continuing, targeted, planned education and in line with advances in science and technology should be 

considered in managing. Also in this regard, using the opinions of senior managers and executives in 

regard of benefits of training courses in the organization and reduction costs through education for 

organization should be considered.  

Although, based on educational standards, needs assessment process is one of the pillars of service 

training, therefore, it is recommended that this job which is an essential tasks for education, be assigned to 

the Department of Education. This issue is important because some of the courses that the Department of 

Education is required to hold are not compatible with one's job and his job requirements. 

It is recommended to observe behavior changes trained personnel in the workplace, a committee with the 

Secretary of the Department of Education and a member of several other experts, including the Office, be 

formed. The committee will also examine behavioral changes that are so important at work, for up to 

three to six months after the end of the training course. And report the results to the relevant departments. 
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