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Abstract 

Introduction: Given the goals and policies of human resources in the studied industrial unit concerning 
employee-performance evaluation (EPE), we tried to extract EPE criteria and formulate them in form of a 
checklist intra-organizationally using 360-degree method by relying on expert opinion - a combination of 
managers, consultants and experienced experts in the industry. Thus, the study dealt with providing a model in 
form of a checklist, periodically, for EPE. 

Methods: The study was analytical, survey and statistical. The tools required to identify the criteria and indices 
of EPE were formulated using the grounded concept based on the results of intra-organization indices from the 
backgrounds and previous studies. Then, the Fuzzy Delphi method was followed by a consensus and selection 
of final criteria. 

Results: The final checklist of performance evaluation was formulated in general and specialized sections with 
17 general criteria and 4 specialized criteria. Then, it was implemented for a sample of 164 employees, which 
had a good reliability with Cronbach's alpha coefficient 95.2% according to the statistical analyses. 

Keywords: Performance Evaluation, Grounded Theory, Fuzzy Delphi, Performance Measurement, Human 
Resource Efficiency 

1. Introduction 

The purpose of all organizations is to promote productivity in all organizational inputs. Enhancing productivity 
will also be realized due to the increased efficiency and effectiveness of the joint venture. 

The Organization for the Economic Co-operation and Development (OECD) has defined productivity as 
resource sharing. The European Productivity Agency (EPA) defines productivity in two ways: 

- Productivity is the maximum use of resources in production. 

- Productivity is a kind of thinking: we must believe that what can be done tomorrow may be done better today 
(Haghighatian and Ezati, 2015). 

According to Japan Productivity Center (JPC), productivity is a national priority and choice and any effort to 
increase productivity should lead toincreased social welfare, reduced poverty, and choose and perform the 
proper task. In other words, productivity means the scientific use of national resources like human resources and 
other factors of production in lowering prices, increasing market value, reducing unemployment, increasing real 
incomes, and increasing living standards of customers, managers and employees (Organization of Asian 
Productivity, 2004). 

Obviously, using valuable and proportional physical assets, mixed with efficient human resources will allow for 
the realization of planned organization goals and increased productivity. 
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Sometimes it is proven by experience and observation in various organizations that even the existence of great 
physical and capital assets, despite the valuable technical knowledge, has been devastated by inefficient, poorly 
functioning human resources and erosion of resources. 

In other words, the realization and reaching the maximum productivity of other organizational inputs does not 
significantly correlate with the performance of human resources and the type of employee exposure to these 
inputs and resources. 

Knowledge capital of the employees is one of the most significant components of organizational performance. 
However, for the proper functioning of the organization, the existence of knowledge is necessary and not 
enough - the human resources in an organization increase the use of tangible assets (tools and equipment) and 
use intangible assets (Fitz-enz, 2001). 

The above concept brings about an increase in productivity and the increase in productivity and human resource 
performance leads to increased satisfaction of corporate executives. This satisfaction can end in more facilities, 
more welfare facilities, and development of assets, wealth and savings. 

Accordingly, particular attention has been paid to the role of human resources in organizations compared to 
other sources of the company in recent years, and the researchers try to examine the factors and elements that 
increase the efficiency of human force. 

Managing an organization to create an effective and empowered organization is just possible through the focus 
on education, boost creativity and initiative, raise morale, motivation, employee personality development, and 
so on. In order to reach these goals, in the first stage, the performance of the employees should be properly 
evaluated and examined, and after identifying the strengths and weaknesses of the employees in the above areas, 
the weaknesses and strengths should be addressed (Morgan & Hunt, 2007). 

A performance evaluation system was initially introduced at the individual and organizational level since 1800 
by Robert Owen in Scotland in the textile industry. Thus, the products were graded using wood in different 
colors, and this was in fact a kind of quality evaluation or production of the organization (Housmand, 2012). 

EPEprocess was developed in the early 20th century in the United States along withthe development of large 
businesses. 

In Iran, the issue of performance evaluation dates back to the early seventh century AH. Khaje Rashid al-Din 
Fazlollah has been as the minister of Mogul government for more than 20 years and was the founder of the 
performance evaluation system in Iran in his innovative style in the classical form. However, later, the 
performance evaluation system appeared in government organizations in 1970. The pattern of this organization 
was similar to that of the army. In doing so, the Center for of the Evaluation of Governmental Organizations was 
established in Iran for the first time. 

2. Problem Statement 

Extracting a model as a checklist to evaluate and measure the employees periodically 

3. Literature review 

The start of this study, like most research studies, was with library studies and examining the scientific papers. 
A major part of the use of this section was to elaboratethe criteria for EPE. 

As the selection criteria for human resources and the evaluation of the human resources performance are 
remarkably similar, they were also studied in library studies on the selection criteria for employees. 

Using grounded theory, Dehkordi and Ebrahami (2016) analyzed the role of performance evaluation in 
organizational productivity. The study results showed that "Creativity, development of innovation and 
education, adherence to organizational commitments and principles, improvement of organizational 
communication, increase of rewards and benefits as the most significant components affecting performance 
evaluation, increase job satisfaction, attracting customers, employee survival, quality of service delivery and, 
finally, improvement of organizational efficiency.”  

Safari et al. (2016) examined the adequacy of employee selection and selective criteria in a study on 
organizational performance measurement. The study emphasized that human resources and employee 
competence are more important to the organization than other sources, and states that targeted employee 
selection is tangible in reducing, controlling the negative costs involved in obtaining wrong decisions, and 
training costs have a positive effect on increasing competitive ability and performance of the organization in the 
future. 
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In a study on the relationship between performance evaluation and productivity in the organization, 
Haghighatian and Ezati (2015) explained the variables with a direct and significant relationship with 
productivity as follows: 

The personal relationship of education, knowledge and skills, interests, wage and salary, work experience and 
willingness to work using proper methods of punishment and encouragement by managers, the participation rate 
in decision making, the existence of standard evaluation indices, intimate relationship of the managers, job 
security, freedom of action and independence 

By developing a model for selecting employees based on the Islamic model of progress, Poursaeidi and Ashouri 
(2014) have considered religious, political, family, ethical and specialized qualifications as essential. 

In examining the factors affecting the empowerment of employees for increasing organizational productivity, 
Aqdasi and Norouzzadeh (2013) considered the following factors as the most important and effective ones: 

Collaborative management, having transparent goals, data and information provision, access to resources, 
reward system, authority delegation and EPE 

By relying on two concepts of management and knowledge simultaneously, Agarwal (2013) described skills and 
technical knowledge, skills and knowledge of technology management, business skills and knowledge and 
managerial and inter-personal skills as the main criteria for selecting workforce. 

Bast et al. (2012) identified the characteristics and specifications of the needed human resources in the selection 
process, including the ability to provide quality services, teamwork, communication skills, learning ability, 
management skills and leadership, and supporting the organizational values and goals. 

Habibi and Zabeti (2011) examined and identified the factors affecting the improvement of human resources and 
the specific components of each of them, ending in the effect of performance evaluation on motivation, 
satisfaction, and willingness to educate and retain employees. 

Leen (2010) argues that professional skills, background and previous professional occupation, achievements, 
and personality and ultimate strength are the critical features for the selection of the workforce. 

Chitsaz et al. (2012) consider self-awareness, alertness, cultural entrepreneurship, communication, executive 
management, leadership, and Islamic values as the central determinants of recruitment. 

Saadat Khoshouei et al. (2012) identified the values of skills, analytical skills, decision-making skills, 
knowledge-orientation, compatibility and adaptability, performance competency, leadership competence, and 
communication as essential criteria. 

4. Methodology: 

The study was descriptive and statistical analysis using grounded concept, fuzzy Delphi method, and survey 
method. 

SPSS was used to analyze the statistical data. 

Cronbach's alpha coefficient was used to measure the reliability of the questionnaire. 

5. Extracting performance evaluation criteria: 

As stated in the previous sections, the grounded concept and fuzzy Delphi method were used to formulate a 
performance evaluation checklist. 

Firstly, using the grounded concept, the employees' performance measures criteria were collected and then by 
the fuzzy Delphi method, the final criteria agreed upon by the general experts were presented as the final 
checklist. 

Upon introducing and describing the two applied methods of grounded concept and fuzzy Delphi method, we 
mention how to use these two tools. 

5.1. The grounded concept: 

The grounded concept of conceptualization is a method aimed at understanding the experiences of individuals 
from events in a particular context. The grounded-concept conceptualization theory is an inductive method of 
discovery, allowing the researcher to develop a theoretical account of the general characteristics of the subject - 
while simultaneously consolidating the base of this report in empirical observations of data 
(Goldkuhl&Cronholm, 2010). 
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Grounded theory is an exploratory research method allowing the researcher to work on a new hypothesis in 
cases where it is impossible to formulate a hypothesis, instead of using its predefined hypotheses. In other 
words, the grounded theory is a method for gaining an understanding of the subject matter under study: a subject 
or subjects not thoroughly investigated before, and our knowledge is limited in this field (Ghaffarian and 
DehghaniPoudeh, 2006). 

According to the implementation process of the grounded theory (Dehkordi and Ebrahimi, 2016), the following 
process of extracting the criteria affecting the performance of employees was carried out: 

1- Starting the research by presenting a research question 

2- Collecting data with analysis until reaching saturation  

3- Analysis of the collected data 

4- Presenting the hypothesis 

-Data coding (Finding concepts) including open coding / axial coding / selective coding 

Main question: What are the factors affecting human resource performance ultimately causing relative 
individual, colleagues, clients, and ultimately the managers' satisfaction? 

The following resources were used for initial input for collecting the primary model of performance evaluation 
criteria: 

- Reasons for leaving job or dismissing the personnel during a one-year period 

According to the calculation of human resources indices, the information shows that over 70% of the workforce 
has fallen over a one-year period. In some key administrative-executive units, the average survival of the work 
force was estimated to be less than one month (about 20 days). 

- Previous studies and the ones conducted by researchers from the field of management and human resources 
over the past years in this regard, some of which explicitly referred to the criteria affecting human resources 
performance. 

- Reviewing the responsibilities of the various posts of the organization 

- Relative and approximate comparison of status of employees with job satisfaction 

- Studying EPE system in other units and organizations 

- Using the results of the staff performance ratings, conducted experimentally using the general 
VisekriterijumskaOptimizacijaKompromisnoResenje (VIKOR) and Elimination et Choice Translating Reality 
(ELECTRE) criteria during the pre-run period, the results were consistent with the general expectations of the 
organization. 

The results of the above axes, inputs for the foundation data approach, were used to extract the factors affecting 
human resource performance. 

According to the analysis of the results from the above-mentioned axes, the human resources performance was 
first categorized into two general and specialized sections. Four areas of ethics and professional behavior, the 
field of creative thinking, innovation and initiative, the field of education and knowledge management and 
experience, and ultimately the field of satisfaction and general motivationwere identified as the main axes 
affecting the general performance of a working person. 

These axes were given to 17 experts and after the agreement reached by 12 of them, their use was ensured. 
Other members of the experts who were invited to this process did not continue to participate. 

Through a general agreement, the specialized function was considered as the only factor affecting the 
performance of the individual in terms of the success of the individual in the performance of the duties and 
responsibilities of the occupation communicated to him by the workplace or the employer. 

In other words, these factors were seen as a response to the first stage of the question of this section of the study. 

Figure 1 shows this relationship schematically. 

 

ISSN (Print)    : 2319-8613 
ISSN (Online) : 0975-4024 Somayeh Sadat Mahmoudzadeh Bakhtabad et al. / International Journal of Engineering and Technology (IJET)

DOI: 10.21817/ijet/2019/v11i4/191104075 Vol 11 No 4 Aug-Sep 2019 937



 Èfiw¶fiv Ë‡ûÎfi ôûœ◊€Ω
 ‹ w⁄ üw•  ùô

 wz ¥ {Éû⁄  ’ ⁄ v·Ω
 ùwÑ≈ù ‡ «Ùóv ‚ü· ì

 Ëv „≈ûì

 wz ¥ {Éû⁄  ’ ⁄ v·Ω
 I„fiw…Ùó ûœ∆É ‚ü· ì

  ùwœÑzv ‡ Ëù‡j· fi

 wz ¥ {Éû⁄  ’ ⁄ v·Ω
 ‡ ß ü· ⁄ j  ‚ü· ì
 ‡ ® fivô ÇÍûÍö⁄

   „zûåÉ

 wz ¥ {Éû⁄  ’ ⁄ v·Ω
  È• wfl©ùwåfl‰ ‚ü· ì

  
 È⁄ · €Ω ôûœ◊€Ω

  ÈÆÆòÉ ôûœ◊€Ω

 ƒ Íw‡ í Î î ≠ ÿwåfiv
 „Œ ÈÍw‰ ÇÎ÷· u¶ ⁄  ‡
 ÈÆÆòÉ Åù· ≠ „z

 È◊¬© Ç¶ ~ ‹ j  ‚¢Í‡
 ‚ö© ‚ôûÄ•  ôû≈ „z

    Ç• v

 
Figure 1: Factors Affecting Human-Resources performance 

After that, the analysis was continued by interviews with experts. 
In this interview, the audience is asked to list and describe the factors that contribute to the improvement of 
human resource performance. 
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Table 1: Open Coding Questions 

Row 
Performance type 

The area of primary effective 
factors 

Question for open coding 

1 

Public performance 

 

The field of ethics and 
professional behavior 

 

What factors in the field of ethics 
and professional behavior you know 

that can affect the performance of 
the individual? 

2 

The field of creative and 
innovation and initiative thinking 

What factors in the field of creative 
thinking and innovation you know 
that can affect the performance of 

the individual? 

 

3 The field of training and 
managing knowledge and 

experience 

 

What factors in the field of 
education and knowledge 

management and experience you 
know that can affect the 

performance of the individual? 

4 

The field of semantics 

What factors in the field of 
semantics you know that can affect 
the performance of the individual? 

 

5 
Specialized 
performance 

Proper completion of the duties 
and responsibilities conveyed and 

the proper use of delegated 
authority 

What should be done by a person to 
conduct his duties and 

responsibilities in a manner that best 
suits his / her job position? 

After obtaining the results by extracting the evidences in each report and categorizing them, the above axes were 
extracted. 

The results of these questions make the base for open coding. In open coding, the selectable mode is not limited, 
and it is tried to assign the topics and related threads in a code. 

The results of open coding are presented below. 

General performance: 

1) The field of ethics and professional conduct: 

1.1. Commitment to the proper performance of duties, providing an effective response to assigned obligations 
and responsibilities, responsible for the proper implementation of assigned affairs, and monitoring the proper 
performance of the duties of subordinate staff, commitment to executive programs of the organization, not doing 
the task with commitment, and having conscientiousness. 

1.2. The ability to work in several occupations, agility and high understanding in job placement, multi-
dimensionality of worker character, succession power in the related colleagues tasks. 

1.3. Sufficient trust in the accuracy of their performance, positive fighter morale, insistence on their work 
positions, lack of retreat in negotiations and conflicts, self-confidence and optimal personality capacity, self-
confidence 

1.4. Self-reliance, the power to solve problems and making decisions independently, independence from 
manager decisions, independent decision-making insight, the power to manage their affairs without repeated 
referrals to related individuals, the ability to make quick decision-making in various situations  

1.5. Cooperation spirit, work partnership, disability, teamwork ability, having constructive engagement, 
teamwork flexibility, and coordinated movement in teamwork 
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1.6. A spirit of flexibility, lack of stress in the workplace, lack of superiority spirit, having a working 
environment, a spirit of healthy competition, consistent with colleagues, flexibility in labor relations and asking 
tasks from other employees 

2) The area of creative thinking, innovation, and initiative: 

2.1. The ability to prioritize, the power of staging different tasks and projects, the ability to recognize the 
importance of different stages of the work and the separation of its stages, so that the maximum efficiency is 
reached 

2.2. Management of tasks division, ability to distribute resources equitably, correct and scientific analysis of 
work in the most efficient way. 

2.3. Providing user suggestions, identifying improvement opportunities, having a critical thinking, having an 
audit view, introducing workplace productivity strategies, participating in a suggestion system, and presenting 
the application for continuous improvement. 

2.4. The desire to update, follow the new methods, daring to identify and navigate new solutions have new ideas 
and thoughts 

2.5. Identifying and discovering new tools at work, the lack of unwitting following from old solutions 

3) Field of management and knowledge 

3.1. The ability to teach occupational skills to others, including apprenticeship training, and the belief in the 
concept of learner organization 

3.2. Having enough knowledge, continuous knowledge enhancement, regular and effective attendance at 
announced courses, using the learning at work, caring about teaching, the belief in continuous education and 
gaining awareness 

3.3. Participation in educational design, such as precise need metrics, educational pamphlets, educational films, 
and so on, commitment to maintaining the learning in the organization and its use 

4) The field of semantics: 

4.1. Belief and respect for religious sanctities, observance of the principles of covering, observance of religious 
practices, enjoyment of dignity and privacy in the workplace 

4.2. Adherence to religious and Islamic considerations, observance of participation in religious programs, 
enjoyment of Islamic education at work, attending a company in accordance with the organization's work 
schedule, observing the principles of health and safety at work, observing the rules and regulations of the 
organization's rules, motivating colleagues, and sharing useful and targeted information with other colleagues. 

4.5. Timely attendance at meetings, timely performance of assigned tasks, such as managerial communications, 
approvals of meetings and so on, the power of reasoning and discussion, sharing thoughts and ideas, and 
working problems with other colleagues to explore solutions, explicit expressing of opinions, the power and 
ability of others to be fair and open, and having a critical attitude. 

6.4. Trust, secrecy and security of information, and commitment to maintain the company's intangible assets  

4.7. Respect for organizational hierarchy, sense of responsibility towards superiors, loyalty to the manager, 
having a sense of constructive and informed citizenship, adherence to and commitment to the objectives of the 
work unit, negotiation with unit management, commitment to promotion and enhancement of the indices of the 
job performance unit. 

4.8. The ability to analyze reports 

Specialized function: 

1) Relative domination of job-related software at least at the level of professional qualifications, mastery and 
knowledge of how tasks are done, having lateral information that performs tasks better and faster, awareness of 
the principles of proper work, high-level academic education or courses related to the job, full knowledge of the 
duties and responsibilities 

2) Effective experience in performing tasks, the ability to transform knowledge into objective performance, the 
power to implement the correct, safe and efficient working procedures announced 
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3) Creating a sense of relaxation and job satisfaction in self and colleagues, the spirit of healthy competition, the 
desire for improvement and career advancement, the avoidance of daily work in the workplace, having a culture 
of ethical protest and providing timely feedback on work the environment  

4) Transfer of empirical learning to other colleagues, recording new events in line with knowledge management, 
using past work record in solving problems of specialized areas, the ability to transfer and receive information 
quickly for optimal performance of tasks. 

5) The proper conducting of the subordinate forces, the ability to solve the crisis in the area of duties and 
powers, the power of aggregation of resources for discovering the path and new strategies for better 
performance of duties 

Axial coding is done after this stage. In axial coding, the process of assigning code to the concepts in the data is 
completely out of the open and takes the selective form. Indeed, after open coding, the researcher can identify 
the main axes in the dataset and do the next step in encoding around these axes (Mansourian, 2006). 

In the last coding stage, known as selective coding, regarding the codes and concepts identified in the two 
previous steps, the researcher encodes the coding process more robustly and stresses the parts that can have a 
significant role in compiling the theory help facilitate the next steps (Mansourian, 2006). 

In axial and selective coding, the relationships between the extracted themes are specified in the previous step. 
In the previous steps, each of the cases was analyzed separately and the related codes and themes were 
extracted. However, in this stage, the extracted codes and themes are examined simultaneously (Dehkordi and 
Ebrahimi, 2016). 

According to the axial coding, the following themes are extracted: 

 

Table 2: Issues extracted by axial coding, the field of ethics and professional behavior 

The field of ethics and professional behavior 

1 Responsibility 

2 Being multi task in the occupation and organization 

3 Having adequate and practical self-confidence 

4 Self-management and the power to manage business affairs 

5 Sense of partnership and belief in teamwork 

6 Suitable and logical adaptability and flexibility in the work environment 

 

 

Table 3: Extracted themes by axial coding – the field of innovative thinking, innovation, and initiative  

Innovative thinking, innovation, and initiative 

1 Planning and prioritizing affairs 

2 Breakdown and division of labor and resources 

3 Providing improving suggestions 

4 An innovative approach to problem solving 

5 Using new technologies / innovative techniques in performing tasks 
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Table 4: Themes Extracted using axial coding – the field of training and managing knowledge and experience 

The field of training and managing knowledge and experience 

1 Observing ethical and religious rituals and morals 

2 Faith and virtue 

3 Respect for career discipline, orderliness and adornment 

Table 5: Themes extracted using axial coding - the field of semantics 

The field of training and managing knowledge and experience 

1 Observing ethical and religious rituals and morals 

2 Faith and virtue 

3 Respect for career discipline, orderliness and adornment 

4 Collaboration with other colleagues 

5 The power of discourse, discussion and follow-up 

6 
Trust, Confidentiality and Commitment to Security of Property and Information and Organization 
Purposes 

7 Participation with the manager and the upstream boss 

8 Analytical and systemic thinking 

 

Table 6: Themes extracted using axial coding – specialized performance fields 

The field of expertise involves performing optimal tasks and the proper use of powers 

1 Knowledge 

2 Skill 

3 Motivation 

4 Transferring experience 

5 Leadership 

 

Hence, for the general part, 22 criteria and for the specialized part, 5 criteria for the primary model were 
collected and sent to the experts following the initial justification for consistency. 

The proposed framework of the factors affecting employee performance is shown in Figure 2 according to 
the tables above. 

Later on, using Fuzzy Delphi method, the extracted primary pattern was compared to the identification of the 
criteria selected by the consensus to develop EPEchecklist. 
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Chart 2: Sub-components of the factors affecting human resource performance 

5.2. Fuzzy Delphi Method: 

Fuzzy Delphi method was developed by Kaufman and Gupta in 1988 (Lew, 2002). 

Fuzzy Delphi method is a combination of the traditional Delphi method and Fuzzy theory and is a kind of 
generalization of the traditional Delphi method in management (Safari et al., 2015). In the Fuzzy Delphi 
method, the necessary information is gained in the natural language of the experts and analyzed in a fuzzy 
manner (Kafashpour& Alizadeh Zovarm, 2012). 
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In his book, Multifactor Decision Making,Ataei (2009) describes the purpose of Fuzzy Delphi method: access to 
the most reliable collective agreement of the experts on a particular topic, done using the questionnaire for 
frequent surveying expert opinion, according to the feedback from them. In Fuzzy Management Science, Azar 
and Faraji (2002) believe that this method completely examines the opinions of the experts, with three main 
characteristics: 

- Unbiased answer to questions (questionnaire) 

- Repeating the number of the times asking questions (questionnaires) and receiving feedback from them 

- Statistical analysis of the answers to the questions as group 

The feature of this method is providing a flexible framework able to cover a wide range of inaccuracies and 
openness barriers. Many of the problems in decision-making are related to incomplete and inaccurate 
information. Moreover, the decisions made by the experts are based on their personal taste and are highly 
subjective. Hence, it is better to show data with fuzzy numbers instead of absolute numbers and be used in fuzzy 
sets to analyze experts' opinions (Tavakoli et al., 2013). 

In Fuzzy Delphi method, the experts’ team, first, identifies individuals and experts aware of the research subject 
matter. 

Then, the research subject is explained to the team of experts and the necessary justifications are made in this 
regard. 

The questionnaire or basic research questions are sent to experts in line with Delphi conditions and their views 
are taken in the form of qualitative concepts and quantitatively using fuzzy numbers. 

According to the quantitative numbers assignments, averaging is done and the difference in the number of 
people is estimated with the calculated average separately. 

The calculated difference with the average is sent to each expert for new ideas, and each expert will record and 
re-submit his new comments according to the results from the previous stage. 

The average calculation and estimation of the average difference between each stage of the interview with the 
next stage is repeated and the process continues until the average of the fuzzy numbers is sufficiently stable. In 
other words, the average of opinions at each stage is with a low and acceptable difference compared to the 
average of the previous step. 

In some studies, a limit is considered for each question to be accepted or not. In this study, the limit 0.8 was 
considered as the acceptable limit for the initial selection of each criterion at each stage of the interview. This 
means that at each stage of the interview, after calculating the definite numbers (deffuzified), the corresponding 
criterion is accepted at the first time stage to enter the next round of the interview if the definite number is equal 
to or greater than 0.75. In fact, the coverage of the condition set means that the opinion of the majority of 
experts is to maintain that option or criterion in the questionnaire (Clemence &Ascona, 2010). 

Moreover, one can use a higher level for the desirable options / criteria and excellent levels. 

If the definite (deffuzified) number is less than the acceptable limit, the questionnaire will be deleted and the 
corrected and screened questionnaire will be repeated in the next round of interview for the experts, along 
announcing the difference of points with the average of the previous stage will be sent to adopt a new opinion 
and consultation. 

Additionally, the limit 0.2 is specified as the maximum acceptable value for comparing the mean difference in 
expert opinion in the various stages of the interview. In other words, if the difference in the mean score of a 
criterion or option in two successive stages of the interview is less than 0.2, that criterion is acceptable. Thus, 
the repetition of the interviews by the experts is done as long as this mean difference for all options or criteria is 
all less than 0.2. In such a case, where the ideas of the experts have consensus: 
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In Delphi method, the predictions presented by experts are stated in the form of definite numbers, but using 
definite numbers for long-term predictions distances the predictive outcome from reality. Moreover, expert 
people use their mental capabilities to predict, showing that the uncertainty governing these conditions is 
possible rather than probable. The uncertainty being possible is compatible with fuzzy sets and it is better to use 
long-term prediction and real-world decision making using fuzzy sets (using fuzzy numbers) (Ataei, 2009). 

In other words, sometimes using explicit numbers in decision making for such cases is so tough and impractical, 
so fuzzy numbers are used (Ahadi and Ghazanfarizadeh, 2011). Reviewing the previous studies shows that 
fuzzy numbers are efficient and useful tools for modeling a system in conditions of uncertainty and lack of trust 
in the accuracy of data. 

5.2.1 Fuzzy numbers: 

At this stage, fuzzy numbers can be calculated according to different membership functions like triangular or 
trapezoid methods. Finally, it is determined based on the linguistic word of the experts. 

Calculating triangular fuzzy numbers is shown in Figure 4. In this mode, a triangular fuzzy number is calculated 
using the following equations (Liu & Chen, 2007): 

The study used the geometric mean (Yuan, Claire, 1995) to find the idea of experts on a criterion. It is assumed 
that the value of the evaluation of criterion j from the iexpert's view from among n expert is Wij = (aij, bij, cij), 
where j is equal to j = 1, 2, 3, 4, ..., m and i is equal to i = 1, 2, 3, 4, ..., n. Therefore, the fuzzy value of the 
criterion j is calculated from Equations 1 to 3: 

Equation (1) aj=Min{aij} 

Equation (2) bj=1/n{∑bij } 

Equation (3) cj=Max{cij} 

 

Selecting the experts and explaining the problem to them 

Preparing and sending the questionnaire to the experts 

Receiving the views of the experts and analyzing them (fuzzy 
calculations)

Classification of the responses and stating the final agreements 

Preparing a report o the Delphi process and sending it to the experts 

No Yes  

Has consensus been 
proper? 
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We use Equation 4 for the defuzzification. 

 Equation  4: 

Sj=(aj+4bj+cj)/6    j=1, 2, 3, 4, …, m 

Finally, we consider a limit for extracting the desired criterion, and consider its being accepted or not at each 
stage. To accept the criterion remaining, the numbered phase must be equal to or greater than that limit. 

α ≥Sj: The criterion is accepted 
α <Sj: the criterion is eliminated 

 

Figure 4: Triangular membership function in fuzzy Delphi method 

5.2.2. Selecting the experts: 

One has to consider some criteria for selecting the right people and the right number in selecting the experts. As 
one of the prominent scholars in methodology, Grisham (2009) says, “What is significant in selecting 
individuals is answering the questions without bias, their interest in the topic or title, and more important is their 
sufficient knowledge about the subject.” 

In some studies, a maximum of 60 people, and in others, minimum of 15 are considered as the experts (Grisham, 
2009). 

In the present study, 17 people were selected as experts according to the conditions. The initial model of 
performance measurement criteria; i.e., the first questionnaire, was sent to selected experts. They were asked to 
rate the significance of each criterion in the form of a Likert spectrum - as very low, low, average, important, 
and very important - and return their ideas. Out of this number, 12 respondents completed their questionnaires 
and returned them in the first round. Thus, continuing the routine was with 12 experts. 

In this study, triangular fuzzy numbers were used given their extensive use and ease of calculating this method. 
Fuzzy numbers were assigned to the quantitative values for the conversion of qualitative options as follows: 

Row Description Triangular  fuzzy numbers 

1 Very important (1, 1, 0.75) 

2 Important (1, 0.75, 0.5) 

3 Average importance (0.75, 0.5, 0.25) 

4 Low importance (0.5, 0.25, 0) 

5 Very low importance (0.25, 0, 0) 

According to the results of deffuzified numbers, each criterion does not cover the specified parameters below 
0.8 or 80% for retention in the questionnaire. 
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Table 7: Deleted criteria in the first period of the performance evaluation questionnaire 

Row 
Criterion 

Definitive number 
(Deffuzified) 

3 Having enough and practical self-confidence 0.48 
16 Faith and virtue 0.45 
18 Collaboration with other colleagues 0.41 
27 Leadership 0.56 

Thus, the second phase of examining the questionnaire will continue with the remaining criteria. The results of 
the first stage are sent separately to each of the experts and getting the points is done again. 

In collecting the second round of the results of the questionnaire, criteria 5 and 19 of the general checklist lack 
the required criteria, given the smaller definitive number (deffuzified), relative to the acceptable level (0.8 to 
80%) and are eliminated. 

As the difference in the average opinions of the experts in this period and the previous period was less than the 
limit set at 0.2, the experts have reached a consensus and the process of the survey of experts’ stops at the same 
stage and residual criteria are considered as the final criterion applicable to the performance evaluation 
checklist. 

6. Results: 

Thus, the final checklist of performance evaluation is used with holding training sessions in general and 
specialized sections and each section, with 17 and 4 criteria for streamlining in the compiling system and used 
for 164 employees in a controlled manner. 

The reliability and validity of the questionnaire according to Cronbach's alpha coefficient was 95.2%, which 
showed the validity and adequacy of the questionnaire. 

Given the case study, stating the performance evaluation using a 360-degree method, efforts were made to use 
the measurable criteria from the main audience and recipients of the services. 

7. Conclusion 

One can monitor the level of employee performance using periodic implementation of human resources’ 
performance evaluation checklist. Using the monitoring results, the extraction of the reasons for the loss of 
performance or the identification ways to enhance the level of performance, was possible. Thus, with the 
continuation of this process, one can anticipate that human resource productivity will be studied and controlled 
as well. 

Given the need to respect Delphi principles regarding privacy and facilitating the provision of comments by the 
experts, implementing it required considerable time. Nonetheless, according to the consensus of experts in the 
sample, a combination of managers, industry experts and consultants, one can state that a large part of the key 
criteria has covered the managers and employees of an industrial unit. 

Inthe next studies, one can evaluate and validate the criteria extracted from grounded theory using factor 
analysis and examine and compare the questionnaire extracted from the factor analysis with the present 
questionnaire during the implementation. 
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