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A B S T R A C T K E Y W O R D S 

Companies work in light of changes and environmental challenges 

represented by intense competition between various industrial companies, 

and the quality of products and services provided to customers is a basic 

issue that all companies focus on to ensure their success and continuity, in 

providing products to customers according to their desires, specifications 

and prices that they want to pay for their acquisition and to ensure their 

survival in market.  

This research aims to measure the impact of the application of the six 

sigma method in industrial companies and to indicate the extent of its 

contribution to reducing the costs of quality failure. Prepared by the 

researcher, as for the second axis, it included six sigma criteria as a major 

variable consisting of four sub-axes (commitment and support of senior 

management, continuous improvement, human resources, focus on 

customers), and the paragraphs were formulated based on the scale (Yang, 

2010). While the third axis included the costs of quality failure as a major 

variable consisting of four sub-axes (preventive costs, evaluation costs, 

internal failure costs, external failure costs) the paragraphs were 

formulated based on a scale (Hamouda, 2014). Departments of the lab, 

Diwaniyah tissue, the research sample, and only 50 forms were retrieved, 

and the descriptive analytical method was relied on in the research, in 

addition to conducting interviews with a number of department managers 

in the lab p soft search. For the purpose of analyzing the collected data, 

some statistical methods were used, such as the arithmetic mean, standard 

deviation, coefficient of variation, simple correlation coefficient and 

impact analysis. A set of conclusions has been reached, the most important 

of which is the presence of many difficulties that limit the ability to apply 

the six sigma method. 

six sigma, quality, 

quality failure costs 
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INTRODUCTION 

Quality is a key factor for the success of organizations because of its role in investing the available 

resources that leads to the development of work and improvement of performance in order to achieve 

an increase in the profitability of the organization, improvement of productivity and high quality of 

products, in addition to improving the reputation of the organization in the local and global markets, 

especially in light of the increase in the number of companies And the intensity of competition between 

them, Six sigma is one of the most important of these initiatives introduced by Motorola in the field of 

technical communications in the eighties of the last century. The concept of six sigma constitutes the 

backbone of the quality management strategy, and this research attempts to identify . 

The research includes four axes, the first is devoted to the research methodology, the second is to 

review the theoretical concepts of the concept of six sigma and quality costs, the third contains the 

practical aspect, and the fourth includes conclusions and recommendations. 

 

1.1 The research problem 

In light of contemporary changes and the many and increasing pressures, companies face in order to 

participate in global competition by providing national products of high quality at the lowest cost and 

in the fastest time, despite the tremendous progress in the majority of industrial companies as a result 

of the use of advanced technology in addition to the use of specialized experts who work on the 

application of management Quality in all processes, but there is still a need for a process of continuous 

improvement and reduce the errors of production and industrial processes, and this is reflected in the 

quality of products. The research problem is represented by answering the following questions: 

1- To what extent is six sigma used in the research sample factory? 

Is it possible to apply six sigma in industrial companies? 

3-What is the reality of applying Six Sigma (commitment and support of senior management, 

continuous improvement, human resources, focus on customer? 

4- To what extent does factory management apply quality costing systems? 

  

1.2 The Importance of the Research : The importance of the research is as follows: 

 1- The importance of six sigma standards in reducing quality costs by reducing defects to the lowest 

level. 

 2- Identifying concepts related to research variables (six sigma and quality costs) in a way that 

contributes to analyzing their benefits and importance. . 

 - Identifying the availability of the requirements for applying the six sigma method in the research 

sample factory.   

4- Informing industrial companies of the importance of quality costs, their size, methods of measuring 

them, the benefits of reducing them and their impact on the performance of these companies. 

 

1.3 Research Objectives: The research aims to achieve the following: 

 1- To identify the possibility of applying six sigma to reduce failure costs    

 2- Identify the six sigma and the costs of quality and its divisions 

 3- To identify the types of quality costs represented in the costs of internal and external failure, control 

costs and prevention costs. 
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 4- Identifying the extent to which employees are aware of the use of the six sigma method in reducing 

costs. 

 

1.4 Research Outline: Based on the current research problem, its importance and objectives, a 

hypothetical research model was designed 

 
Figure (1) The hypothesis research scheme 

Source: Prepared by the researcher 

 

1.5 Research hypotheses:  Based on the research problem and its objectives, two main hypotheses 

were formulated as follows: 

1- The first main hypothesis: “there is a significant and statistically significant correlation between 

each of the six sigma dimensions (commitment and support of senior management, continuous 

improvement, human resources, focus on customers) and quality costs   (prevention costs, evaluation 

costs, costs internal failure costs external failure.   

2-The second main hypothesis “there is a significant and statistically significant effect relationship 

between each of the six sigma dimensions (commitment and support of senior management, 

continuous improvement, human resources, focus on customers) and quality costs (prevention costs, 

evaluation costs, costs internal failure costs external failure. 

 

1.6 The Method of Research 

1-Theoretical aspect: It was relied on what was mentioned in the Arab and foreign sources related to 

the research literature. 

2-The practical aspect: a questionnaire was relied on to collect data, and the six sigma questions were 

developed with the help of a study (Yang, 2010). As for the questions related to quality costs, a study 

(Hamouda, 2014) was used. Table (1) shows the research variables and the sequences of the 

questionnaire items. It included two sections, the first dealt with paragraphs related to the general 

information of the research sample, while the second section was allocated to include the search 

variables, which numbered ( 40) paragraphs, and used a five-degree Likert scale, which is formed by 

(exactly agreed, agreed, neutral, disagree, I do not completely agree) to classify the answer scores, 

which range between (1-5) degrees, as well as interviews that allow the researcher to obtain 

information directly on the one hand, and clarify the paragraphs of the questionnaire, its content, and 
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inquiries about its statements if necessary, on the other hand, The researcher conducted a number of 

personal (unstructured) interviews, based on some questions from the questionnaire 

Table (1) The structure of the questionnaire and the sources of its measurements 

Source 
Paragraph numbers 

from to 

number of 

paragraphs 

The main variables of 

research 

Yang, 2010)  ) 

1-5  

6-10  

11-15  

16-20  

20 

1-Six sigma 

Senior management 

commitment and support 

continuous improvement 

Human Resources 

Focus on customers 

Hamouda, 2014 ) 

21-25  

26-30  

31-35  

36-40  

20 

2- Quality costs 

Preventive costs 

Evaluation costs 

The costs of internal failure 

External failure costs 

 40 Total 

Source: Prepared by the researcher based on the SPSS statistical program. 

 

1.7 The population of the Research sample 

The reality of choosing one of the formations of the Ministry of Industry and Minerals, Al-Diwaniyah 

textile factory, affiliated to the General Company for Rubber Industries as a whole. The research 

sample was represented by the number of workers in the factory, as the selection was made on persons 

with experience in the field of design or production in the quality and marketing department, in 

addition to workers in the administrative side. The heads of the departments and their assistants and 

some of the administrators working in stores, marketing and technicians were also selected. After 

distributing the questionnaire by (60) questionnaires, (50) questionnaires were retrieved, i.e. the 

retrieval rate (83%), and it is clear from Table (2) that the percentage (32%) of the research sample 

members are male, and that the percentage of (18%) of females. 

 The percentage below also shows that the sample members are holders of a bachelor’s degree, diploma 

and middle school, as the percentage of those who obtained a bachelor’s degree was 25%), which is 

the highest percentage of those who obtained a diploma, amounting to (15%). As the table below shows 

the number of years of service, the category ( 21- or more) got the highest percentage (30%), while the 

group from (11-15) got the lowest rate (22%). Table (2) shows the distribution of research sample 

members by gender, educational qualification, and number of years of service 

Table (2) Description of the research sample 

ratio The number Target groups Variables 

64 32 Male 
1-Sex 

36 18 females 

100 50  Total 

 25 Bachelor 

2- Qualification  15 diploma 

 10 middle school 
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 50  Total 

20%  10 5-1  

3- Total number of years of 

service 

30%  15 11-15  

30%  15 16-20  

20%  10 21-Over 

100%  50  Total 

 

1.8  Research limits 

1-Theoretical limits: The study was determined, theoretically and practically, with its variables 

represented by six sigma and quality costs. 

2-Time limits: The field effort covered the time period between (1/9/2022 until 30/4/2022) in preparing 

and distributing the questionnaire and analyzing its results. 

3-Spatial boundaries: - The spatial boundaries were extended for research at the Diwaniyah Textile 

Factory of the General Company for Rubber Industries in Iraq. 

 

1.9 The statistical methods used 

The research relied on a number of appropriate statistical methods in order to analyze the answers of 

the members of the research sample. The SPSS system was relied upon to show the statistical 

treatments: 

1-Arithmetic mean: used to determine the average responses of the sample members towards any of 

the study variables, that is, to measure the central tendency of their answers . 

2-Standard deviation: to find out the degree of dispersion of the values from their arithmetic mean. 

3-Pearson and Spearman correlation coefficient: to clarify the interrelationships between the sub-

variables on the one hand and the correlations between the independent variable and the dependent 

variable on the other hand. 

4-Simple regression analysis: to clarify the relationship of the significant effect of the independent 

variable on the dependent variable. 

 

2 .The theoretical side of the research 

2.1  Six Sigma 

      The word sigma expresses a letter belonging to the Greek language that was used statistically to 

express the measure of the extent of change or deviation in the implementation of a process from the 

standard of perfection in performance, and sigma is the eighteenth letter in the Greek alphabet and its 

symbol (Ơ). Statisticians have used this symbol to denote the deviation Standard (Al-Zahrani, 2010: 

21). 

Early efforts to implement Six Sigma appeared in the late seventies, when Motorola decided to take 

seriously the quality of its products, as the company's management realized that these products fail 

severely compared to the quality levels of similar institutions, which puts the company in a weak 

competitive position. Hence, there was an urgent need to study the relationship between high quality 

and lower costs, with a focus on knowing the defects and how to reduce them. In 1987, Motorola 

issued a long-term quality program, which it called “The Six Sigma Quality Program”, Which is 

credited with winning the company in 1987     

.(Malcolm, 2014, 1-2 )AD, the National Quality Award 
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1- Concept Six Sigma  

  Six Sigma Addressed from Different Views The term Six Sigma was introduced in the 1980s by 

Motorola in a revolutionary attempt to reduce defects to a level of just a few parts per million. Six 

Sigma gained popularity after it was adopted by General Electric in the mid-1990s (Pulakanam & 

Voges, 2010: 149). 

The world has seen wide applications of Six Sigma. Researchers who have studied the pace and 

direction of Six Sigma application Explanation of the wide applications of Six Sigma in different types 

of organizations to achieve objectives (Prabu et al., 2013: 388). 

 The concept of Six Sigma is one of the concepts of the world of total quality management. This 

concept appeared in 1987 when Motorola launched the Six Sigma quality program and applied its tools 

in the manufacturing sector first, followed by the services, financial and hospital sectors as well as its 

use in the field of construction (Garcia, 2014: 8    )  

  The goal of using Six Sigma is to remove variation from operations and strive to manufacture defect-

free products, as it is a business strategy that combines business and statistics methodologies that focus 

on continuous and advanced improvement to reduce manufacturing costs, improve customer 

satisfaction and produce world-class products and services (Rathilall, 2014: 18).   )  

Many researchers have mentioned concepts about six sigma, and Table (3) shows some of these 

concepts. 

Table (3) Some researchers' views of the concept of six sigma 

Concept Researcher 

It is an organized business strategy to improve 

profitability, reduce spoilage in production, reduce the 

cost of poor quality, and to improve efficiency and 

effectiveness of all operations in order to meet the needs 

and expectations of customers 

Banuelas & Antony, 2002: 27 

It is a more effective way to solve business problems and 

improve organizational performance. 

Al-Qazzaz, 2009: 16 

It is a strategy through which management seeks to 

improve the quality of outputs by removing defects and 

disparities in various processes 

Swink et.al,2014:182 

It is an integrated statistical method that uses a set of tools 

and methods that can be applied correctly that leads to 

improving the level of performance, which allows early 

detection of errors and early correction of them, thus 

reducing costs while controlling specifications to a degree 

not exceeding 3.4 errors per million production units, 

which raises the level of customer satisfaction and growth 

revenue to ensure its survival in the market 

Ben Aishawy, 2014: 122 

It is a statistical system used to reduce unwanted 

variations that lead to better performance 

Al Kunsol , 2015: 15 

It is a corporate management system that seeks to achieve 

lasting success by focusing on customer concerns in order 

to reduce errors / defects to 3.4 defects per million 

Hindawi, 2016: 9 
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opportunities, management and improvement of work 

mechanism, rational use of facts and data 

It is a comprehensive and flexible system that aims to 

maximize the success of the organization by reducing 

defects and disparities in operations and focusing on 

limiting the spread and centralization of the process. It 

focuses on targeted performance measures. 

Krajewski et al.,2016:121 

It is a statistical tool through which you can quantitatively 

measure performance and identify weaknesses and 

defects in procedures or goods, and strive to address them 

on an ongoing basis and try to reduce the percentage of 

errors to zero, and to maximize the value. 

Yassin, 2017: 13 

It is the ability to reduce cycle time, eliminate product 

defects, and dramatically increase customer engagement 

and satisfaction . 

Ahmed , 2019 :27 

It is an integrated management system with a high degree 

of accuracy to improve the various operations of the 

organization, providing leaders with the methods and 

analytical tools necessary to solve problems and reach the 

process to a level of quality. 

Ibrahim, 2019: 386 

Source: Prepared by the researcher according to the available sources. 

 The basic idea of Six Sigma: 

method is that if the company is able to measure the number of defects in its operations, it can work 

hard to try to get rid of these defects in order to get as close as possible to the concept of producing a 

service or product free of defects Zero Defects and this is achieved when the percentage of Free from 

defects to 99.99966% (Al-Rashidi, 2006: 294).   

Through the concepts presented in Table (3), six sigma can be described as a statistical tool that 

improves the performance of operations by diagnosing weaknesses in the procedures followed and 

working to remove defects from products in order to satisfy the customer. 

 

2.2 Characteristics or advantages of Six sigma  

There is a set of Six sigma advantages (Ahmed, 2019: 28): 

A- Reduce order fulfillment time: Through the application of Sig sigma, it is possible to analyze 

organizations’ order procedures and discover defect areas, to reduce process variances and wastage 

using Six Sigma DMAIC (identify - measure - analyze - improve - control) to increase scheduling of 

existing orders operations and create new ones With the application of DMAV methods. 

B- Create a new responsive supply chain management system: the organization's work process must 

be set up in such a way that any new changes in the market can be adapted quickly or in immediate 

response. Six Sigma defines a step-by-step analysis of the business process in the context of current 

market trends and designs the new business process accordingly. 

C- Reducing defects to zero: The successful work process of the supply chain system must be free 

from defects. The Six Sigma DMAIC process helps to reach the zero defects site. 
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D- Enhancing the fulfillment of the demand: The work order can be fulfilled, if it is executed efficiently 

without any problems. The Six Sigma DMAIC process helps discover problems or defects early in the 

business process, thereby enhancing order fulfillment. 

E- Minimize Wastage: A successful supply chain system can be referred when the cost of the business 

process is lower, and the output is high. Applying Six Sigma ensures that waste is minimized; 

Therefore, the cost is reduced. 

 

2.3 Basic Six Sigma Principles 

There is a set of basic principles upon which the Six Sigma is based (Pande & Holpp, 2002: 14-16):  

A - Focus on customers: includes customers and employees of the organization, and that the continuity 

and success of the organization depends on meeting the needs and expectations of customers. 

B - Decisions based on facts and data: It means that the organization obtains better data, as these 

organizations are in the process of evaluating performance by focusing on realistic and sufficient data, 

which reflects the requirements of customers and reduces defects. 

C- Focusing on internal processes: Six sigma constitutes a process in itself, whether it is designing 

products and services in comparison with performance, improving effectiveness, or satisfying 

customers. If the focus is on services provided, customer satisfaction, and continuous improvement.. 

D- Effective management based on prior planning: successful management seeks to address the 

problem before it occurs, meaning that there are administrative and technical measures that were taken 

before the problem occurred, so treating the problem before it occurs means setting goals and 

reviewing them. 

E - Unlimited cooperation: It is one of the vital elements that help to achieve success and improve 

teamwork at all administrative levels in the organization and with sales agents and customers. 

H- Continuous Improvement: Six Sigma emphasizes the importance of continuous improvement for 

organizations that have a desire for development. This principle is based on the premise that work is 

the fruit of a series of interrelated activities that lead to reaching the final outcome. 

 

2.4 The requirements for the success of the Six Sigma method 

In order for the company to successfully implement Six Sigma, many requirements must be met  

(Abdel-Gawad, 2013: 273): 

A - Focus on the customer The main objective of applying Six Sigma is to achieve customer 

requirements. 

B- Supporting senior management, in addition to their continuous endeavor to reach the stage of error-

free operations. 

C- Employees’ commitment and conviction to Six Sigma as a method of continuous improvement, and 

that they should bear in mind the obligation to perform the right work the first time. 

D- Existence of an effective measurement and information system to deliver information to the 

beneficiary in a timely manner. 

E- Operations analysis based on the current and future needs of customers, and based on it will be 

developed. 

H- Appropriate strategies to avoid differences in operations. 

 

 



American Journal of Research in Humanities and Social Sciences 
Volume 12, May, 2023 

 

P a g e  | 84  www.americanjournal.org 

2.5 The importance of Six Sigma method 

Its importance can be clarified through the following points (Al-Ta’if, 2011: 26-27): 

- Raising the level of productivity: The application of Six Sigma is linked to encouraging learning and 

training, clarifying the objectives of each employee, in addition to focusing on reducing defects and 

reducing quality costs, which leads to raising the level of productivity. 

-  - Continuous improvement: The goal of applying Six Sigma is to achieve zero errors by adopting the 

method of continuous development and improvement at accelerated rates, in addition to providing 

tools and methods to improve capabilities and reduce errors in any process. Relying on statistical 

methods to reduce errors and measure the quality of a process or product. 

- Achieving a competitive advantage: It helps companies to achieve a continuous competitive 

advantage in the international and local markets. Depends on improving the quality of production 

processes and setting targeted procedures that work to meet the customer's needs and satisfy his desires 

with the continuous improvement of these procedures. 

 

 

3. The quality 

Quality as a term Quality is a word derived from the Latin word Qualities, which means the nature of 

the thing and the degree of its suitability.From it, whether it is (the organization), the supplier, the 

customer, the community and so on (Mahfouz, 2004: 12). 

3.1 The concept of quality 

   Quality is defined as the liberation and disposal of defects and errors in the product or service that 

lead to rework, errors in operations, and a rise in customer complaints and dissatisfaction. In this 

direction, quality is directed towards reducing costs (Erekat, 2015: 11) 

There are reasons that lead to poor quality control within the organization are (Claver et al., 2003: 92): 

A - There are defects and differences in the specifications of the raw materials. 

B - Diversity of the supplied materials and the multiplicity of origins or sources of their processing. 

C- The presence of defects in the production stages for technological or human reasoned- Poor stock 

handling and transfer of the final product to customers. 

D- The low level of standardization in the different production stages. 

E - Low efficiency of employees in the quality control activity. 

H - Weakness of inspection procedures in the various production stages. 

G- Avoiding the use of international quality assurance standards and specifications. 

 

3.2 Quality costs 

     Juran, 1951, was the first to refer to the issue of quality costs in his book Quality Control. An article 

on the quality costs system was Masser, 1958, then it was addressed by Harold Freeman, 1960, and 

Feigenbaun, 1961 (Mahros, 2000: 14). Quality costs were used primarily in industrial companies, but 

now they have received great attention until they are used in public sectors and service organizations 

(European Commission, 2012: 5). 

When the concept of quality costs appeared in 1951, it included the economic costs borne by the 

company in Sibyl to achieve the level of quality in accordance with the specific technical specifications 

of the product, in addition to the economic costs that result from producing products that do not 

conform to specifications (Mustafa, 2013: 12). ) 
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All organizations begin to set up departments and units. They should prepare to bear the high numbers 

of costs that companies must spend in order to reach their goal. He defined (Al-Najjar, 2007: 10) costs 

as the sacrifice or amounts incurred by the company in order to obtain goods, services, or a benefit. Or 

achieving a specific goal, and it is measured in cash, transferred property, or services provided. 

A study of the National Association of Accountants presented a definition of quality costs as the costs 

that occur due to the possibility that production may be at a low quality level or that it has already 

appeared defective production, and this means that they are costs that include the costs incurred by the 

company in the event of non-conformities of products, as well as production costs The defect, with its 

various types of loss, loss, and the costs involved in re-repairing (Abdul Latif, 2013: 203). Table (4) 

shows the opinions of some researchers about the concept of quality costs. 

Table (4) The opinions of some researchers about the concept of quality costs 

Concept Researcher 

They are the costs of making sure that there are no errors 

and identifying quality errors 

Chiadamrong,2003:1000 

 

The sum of unnecessary costs when doing the work 

correctly 

Al-Khatib, 2008: 128 

They are the costs incurred by the organization in order 

to obtain high quality, the costs of quality assurance, the 

costs of inferior products, in addition to the costs of not 

conforming to specifications 

Krajewski et al.,2013:117 

Represents the amounts spent by the organization in 

order to obtain the benefits of quality, whether economic 

or non-economic 

Shibli, 2014: 57 

It is a measure of the cost associated with achieving or 

not achieving the quality of a product or service, and this 

includes all the requirements for products and services 

specified by the organization and the contracts concluded 

with its customers 

Bilal 2014: 28 

The costs incurred by the organization to ensure that the 

product is provided to the customer according to his 

needs and desires 

Al-Najjar and Jawad, 2017: 58 

 

Source: Prepared by the researcher according to the availability of sources. 

Through what was presented in Table (4), quality costs can be defined as all amounts paid by the 

organization to obtain the specifications required by the customer that meet his needs. 

 

3.3 The importance of quality costs 

   Quality costs are of great importance in companies, especially as they are considered an important 

and necessary tool in companies, as they affect the quality of the service provided that meets the needs 

and requirements of customers.. 

It can be said that the cost of quality lies in its importance through several points, the most important 

of which are (Ghanma, 2020: 17-18): ) 
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A- It is considered a necessary tool in the success or failure of companies because of its role in creating 

a competitive position for the company in the market, through several points, namely (gaining 

customer confidence, greater market share, loyalty of employees, and reducing costs). 

B- It helps in identifying errors and identifying the necessary means to improve the level of quality, 

and develop new products and services that satisfy customers and achieve higher profit rates that 

improve the ability of companies to face ,The pressures of fierce competition in the market and 

coexistence with the business environment, as well as improving the ability of The company increases 

the efficiency of its performance by detecting and addressing quality problems.. 

C- Reinforce the company's reputation through the level of quality of its services provided 

D- It includes the two elements (cost and quality), which are among the four main success factors (cost, 

quality, time, and innovation) for the company. 

E- Providing information that helps the administration at its various levels in making decisions, 

especially with regard to how to develop products and services with high quality. 

 

3.4Types of quality costs 

    Costs have different concepts and types that go back to the type of industry and define quality costs 

he divided (Garrison et al., 2010:77) the costs of quality into two parts 

First: the matching costs, which include: 

A- Prevention Costs 

B- Appraisal Costs 

 

Second: Non-conformity costs, which include: 

A- Internal Failure Costs 

B- External Failure Costs 

 

Prevention Costs: The costs incurred to ensure that companies produce products in accordance with 

international quality standards ISO 9001, and to avoid preventing defects before producing the product 

in its final form by designing good, defect-free products (Hendawy, 2016: 34). It includes several 

activities, such as (Ahmed, 2020: 39) 

- Identify potential problems and put in place correct processes before manufacturing errors (poor 

quality) occur. 

-Training and development of employees to perform their jobs in the best way 

- Design and improve the design of products, services and processes to reduce quality problems. 

- Process control through statistical monitoring of operations. 

This group includes (Erekat, 2015: 19-20): 

1- Quality planning costs: which are those costs that are directed to the processes of developing and 

implementing quality management. 

 2-Product design costs: These are costs that aim to achieve good design, free from defects and easy to 

use. 

 3-Operation costs: These are costs that aim to make the production activities conform to the quality 

specifications specified in advance . 

4-Training costs: These are costs that are directed towards spreading and deepening awareness in the 

field of quality, as well as preparing training programs for all employees 
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5-Information costs: These are costs that are directed towards increasing the activities necessary to 

develop quality performance reports and use them in the evaluation of the quality control system. 

Appraisal Costs- 

It includes all costs associated with studying, examining and evaluating the activities related to quality 

and verifying whether these activities have been performed correctly according to what is planned in 

the quality programs or not (Al-Kiji, 2018: 4.) 

  It includes several activities, such as (Ahmed, 2020: 39:) 

The time and quality required to examine the inputs, processes and outputs.- 

Obtain inspection, processing and test data. - 

Investigate quality problems and submit quality reports.- 

Conducting customer surveys and quality audits. - 

Internal Failure Costs - 

They are the costs incurred by the organization before delivering products to customers and include 

several activities (  Bass & Barbara, 2009: 3) )  

Costs of re-audit in the formulation of products - 

Bad marketing costs - 

Scrap costs - 

-The costs of activities that do not add value to a product 

External Failure Costs - 

The cost of external failure is defined as the costs that the company pays as a result of non-conformity 

of products 

or services to specifications and standards after they are delivered to customers, the consequences of 

which are often greater than the costs 

The cost of external failure with the loss of customer confidence, and the cost of external failure 

includes the following (Holotaa et al., 2016: 121):) 

Market loss - 

Transportation costs of inferior products. - 

Discounts on poor and low quality products. - 

The cost of returning and sending the product. - 

 3.5 Six sigma as a measure of  quality cost  

Practical experiences indicate that there is a relationship between the level of quality and quality costs, 

and the low level of quality leads to an increase in costs in general and quality costs (prevention, 

examination, external failure) in particular, which affects its operating revenues and thus its 

competitiveness, and research indicates that whenever The higher the level of sigma, the lower the 

quality cost, where the cost of quality at the level three sigma is between 49% - 25% of the total 

income, while at the level of six sigma it decreases to less than 1% of the total income of sales, as 

shown in Table (5). 

Table (5) Quality cost relationship to six sigma levels 

6 5 4 3 2 sigma level 

1%  from 5-15% from 15-25% from 25-40% more than 

40% 

cost ratio 
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Source: Al-Nuaimi, Mohamed Abdel-Al, (2007), Six Sigma, a modern approach to facing defects. 

The Scientific Conference  of Al-Zaytoonah University, Amman Arab University for Graduate 

Studies, Amman. Jordan, p. 21. 

4.  The field aspect of the research 

4.1  Describe the answers of the research sample to its variables within the framework of field results: 

1-Diagnosing the reality of the independent variable (six sigma)  

In order to achieve the objectives of the research by six sigma - for the opinions of a sample of workers 

in the Diwaniyah tire factory, it is necessary to diagnose the reality of its sub-components (commitment 

and support of senior management, continuous improvement, human resources, focus on customers.) 

A - Commitment and support of senior management: Table (6) shows the arithmetic means, standard 

deviations, and coefficient of variation for the answers of the research sample about the paragraphs 

related to the dimension of commitment and support of senior management. 

Table (6) Arithmetic means and standard deviations of the answers of the research sample to the 

paragraphs related to the commitment and support of senior management (N=50) 

Variation 

coefficient 

standard 

deviation 

Arithmetic 

mean 

paragraphs T 

21.0 0.79 3.75 

The management of the laboratory is 

working to develop a clear plan about 

commitment to quality 

1 

19.3 0.81 4.18 

The laboratory management encourages 

the suggestions raised by the quality 

department 

2 

24.5 0.88 3.58 

The management of the laboratory 

determines the responsibilities of each 

employee 

3 

27.0 1.00 3.50 

The management of the laboratory is 

concerned with building a vision that 

focuses on improving quality 

4 

19.7 0.77 3.90 

The factory management holds its 

employees responsible for providing high 

quality services 

5 

22.5 0.856 3.80 General Average 

Source: computer output 

By studying the data of the above table (6), it is clear that the arithmetic mean of paragraph (2) which 

states (the laboratory management encourages the proposals raised by the quality department) was 

4.18, while the standard deviation is 0.81 and the coefficient of variation is 19.3, while the arithmetic 

mean of paragraph (5) which states On (the management of the laboratory holds its workers responsible 

for providing high quality services), it was 3.90, with a standard deviation of 0.77. They were very 

agreeable, and this reflects the importance of the question in paragraph (2) to the sample, as it means 

that there is a general tendency among the sample, which is described as encouraging the laboratory 

management of the proposals raised by the Quality Department, according to the sample's conviction. 

As for the overall average of the middle of the circles for the total dimension of commitment and 

support of the senior management, it reached (3.8), which is higher than the hypothetical mean, which 
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indicates that the degree of agreement in the sample answers was good. While the mean value of the 

deviations was (0.85), which indicates a decrease in the dispersion in the sample answers to the scale 

statements and this confirms that the sample answers to the scale items were homogeneous and in good 

agreement, in addition to that the value of the mean of the differences coefficients amounted to (22.5), 

which confirms that the commitment and Senior management support is the basis for the rest of the 

other dimensions. 

B - Continuous improvement: Table (7) shows the arithmetic means, standard deviations, and 

coefficient of variation for the answers of the research sample about the paragraphs related to the 

continuous improvement dimension. 

Table (7) Arithmetic means and standard deviations of the answers of the research sample on the 

items related to continuous improvement (N=50) 

Variation 

coefficient 

standard 

deviation 

Arithmetic 

mean 

paragraphs T 

24.22 0.94 3.81 

The laboratory management is keen to 

follow up on recent developments in the 

practical field 

6 

26.95 1.00 3.98 

The laboratory defines methods for 

continuous improvement of its activities 

and processes to ensure that no errors 

occur 

7 

23.94 0.94  3.90 

The laboratory management seeks to 

acquire new knowledge and skills to 

reduce the error rate 

8 

30.65 1.22 3.77 

The management of the laboratory 

encourages employees to use various 

methods in order to permanently improve 

work performance 

9 

27.76 0.98 3.53 

The laboratory is always keen to provide 

an environment that supports continuous 

improvement and development 

10 

22.19 0.94 3.77 General Average 

Source: computer output. 

By studying the data in Table (7) above, it is clear that the arithmetic mean of paragraph (7) that (the 

laboratory determines methods for continuous improvement of activities and operations in it to ensure 

that no errors occur.) It reached 3.98, while the standard deviation is 1.00 and the coefficient of 

variation is 26.95, while the arithmetic mean Paragraph (8), which states (The laboratory management 

seeks to acquire new knowledge and skills to reduce the error rate.) It was 3.90 and standard deviation 

was 0.94. They were very agreed, and this reflects the importance of the question in paragraph (7) for 

the sample, as it means that there is a general trend in the sample that is described as the laboratory 

management determines the appropriate methods for the continuous improvement process to ensure 

that mistakes do not occur. 

As for the overall mean of the mean of the total after continuous improvement, it reached (3.77), which 

is higher than the hypothetical mean, which indicates that the degree of agreement in the sample 
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answers was good. While the mean value of the deviations reached (0.94), which indicates a decrease 

in the dispersion in the sample answers to the scale expressions, and this confirms that the sample 

answers to the scale items were homogeneous and well in agreement, in addition to the fact that the 

mean value of the difference coefficients was (22.19). 

C - Human resources: Table (8) shows the arithmetic means, standard deviations, and coefficient of 

variation for the answers of the research sample about the paragraphs related to the human resources 

dimension. 

Table (8) Arithmetic means and standard deviations of the answers of the research sample on the 

items related to human resources (N=50) 

Variation 

coefficient 

standard 

deviation 

Arithmetic 

mean 

paragraphs T 

17.25 0.83 4.09 

The management of the plant delegates 

the powers to increase the completion of 

work 

11 

21.02 0.95 3.98 
The lab encourages workers to complete 

their tasks through work teams 

12 

22.82 0.90 3.90 

The laboratory is keen to hold multiple 

training courses to develop the 

capabilities of the workers 

13 

26.35 0.97 3.65 

The lab is keen to give employees 

opportunities to express their opinions 

openly 

14 

25.00 0.85 3.88 

The laboratory stimulates the 

participation of employees in making 

decisions related to their work 

15 

21.78 0.853 3.915 General Average 

 Source: computer output. 

By studying the data of Table (8) above, it becomes clear that the arithmetic mean of paragraph (11) 

which states that (the management of the laboratory delegates the powers to increase work completion) 

was 4.09, while the standard deviation is 0.83 and the coefficient of variation is 17.25. As for the 

arithmetic mean of paragraph (12), which states that (The lab encourages workers to complete their 

tasks through work teams) It was 3.98 and a standard deviation of 21.02. They were very agreeable, 

and this reflects the importance of the question in paragraph (11) for the sample, as it means that there 

is a general trend in the sample that is described as the laboratory management delegating more powers 

to the workers to ensure the completion of work. 

As for the general average of the median of the total human resources dimension, it reached (3.915), 

which is higher than the hypothetical mean, which indicates that the degree of agreement in the sample 

answers was good. While the mean value of the deviations reached (0.853), which indicates a decrease 

in the dispersion in the sample answers to the scale expressions, and this confirms that the sample 

answers to the scale items were homogeneous and in good agreement, in addition to that the value of 

the mean of the differences coefficients was (21.78). 
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D- Focus on customers: Table (9) shows the arithmetic means, standard deviations, and coefficient of 

variation for the answers of the research sample about the paragraphs related to the dimension of focus 

on customers. 

Table (9) Arithmetic means and standard deviations of the answers of the research sample on the 

paragraphs related to the focus on customers (N=50) 

Variation 

coefficient 

standard 

deviation 

Arithmetic 

mean 

paragraphs T 

20.46 0.79  3.86  

The management of the laboratory works 

to solve the problems facing customers as 

quickly as possible 

16 

23.13 0.87 3.76  

Factory management focuses on customer 

satisfaction, a necessary requirement for 

success and survival in the market 

17 

21.00 0.84  4.00  

The management of the factory is keen on 

the speed of the worker's response to the 

demands of customers 

18 

22.50 0.88  3.51  
The management of the factory seeks to 

meet the needs of customers 

19 

18.13 0.70 3.95  

The laboratory takes complaints from 

customers seriously and follows up on 

them 

20 

23.29 0.72  3.84  General Average 

Source: computer output. 

By studying the data of Table (9), it is found that the arithmetic mean of paragraph (18) which states 

(the factory management is keen on the speed of the worker’s response to the demands of customers.) 

was 4.00, while the standard deviation is 0.84 and the coefficient of variation is 21.00, while the 

arithmetic mean of paragraph (20) Which states (The laboratory takes complaints from customers 

seriously and follows them up) it reached 3.95 with a standard deviation of 0.70. They were very 

agreeable, and this reflects the importance of the question in Paragraph (18) in the sample, as it means 

that there is a general tendency among the sample about paying attention to complaints received from 

customers. 

As for the mean of the means for the total after focusing on customers, it reached (3.84), which is 

higher than the hypothetical mean, which indicates that the degree of agreement in the sample answers 

was good. While the mean value of the deviations reached (0.72), which indicates a decrease in the 

dispersion in the sample’s answers to the scale expressions, and this confirms that the sample’s answers 

to the scale items were homogeneous and in good agreement, in addition to the fact that the mean value 

of the coefficients of variation was (29.23). 

4.2 Describe and evaluate the level of answers about the dependent variable (quality costs ) 

   This paragraph is concerned with describing the level of answers of the members of the research 

sample by extracting the arithmetic means and standard deviations for the paragraphs related to the 

dependent variable (quality costs), as the research questionnaire included (20) paragraphs related to 

this variable, consisting of (21-40): 
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A - Preventive costs: Table (10) shows the arithmetic means, standard deviations, and coefficient of 

variation for the answers of the research sample about the paragraphs related to the preventive costs 

dimension. 

Table (10) Arithmetic means and standard deviations of the answers of the research sample to the 

items related to preventive costs (N=50) 

Variation 

coefficient 

standard 

deviation 

Arithmetic 

mean 

paragraphs T 

19.82 0.84  4.28  
New product design costs must be accurately 

measured 

21 

22.82 0.92 4.03  

The costs of assessing the reliability of 

suppliers should be measured as necessary to 

avoid a sudden stop in supply 

22 

21.84 0.83  3.80 

The costs of the company holding training 

courses for employees should be measured on 

the grounds that this contributes to improving 

the performance and efficiency of employees 

23 

20.71 0.87  4.20 
The costs of planning and the costs of 

implementing these plans must be measured 

24 

27.98 1.10  3.93  
Prevention costs can be considered investment 

costs 

25 

21.35 0.85 3.98  General Average 

Source: computer output. 

By studying the data in Table (10), it appears that the arithmetic mean of paragraph (21) which states 

(the costs of designing new products must be accurately measured) was 4.28, while the standard 

deviation is 0.84 and the coefficient of variation is 19.82. As for the arithmetic mean of paragraph (24), 

which states On (the planning costs and the costs resulting from the implementation of these plans 

must be measured), it reached 4.20 and a standard deviation of 0.87 was very agreeable and this reflects 

the importance of the question in paragraph (21) for the sample, as it means that there is a general trend 

in the sample about measuring the planning costs related to the completion of work. 

As for the mean of the means for the sum of the preventive costs dimension, it reached (3.98), which 

is higher than the hypothetical mean, which indicates that the degree of agreement in the sample 

answers was good. While the mean value of the deviations reached (0.85), which indicates a decrease 

in the dispersion in the sample’s answers to the scale statements, and this confirms that the sample’s 

answers to the scale items were homogeneous and in good agreement, in addition to the fact that the 

mean value of the coefficients of difference reached (21.35) 

B - Evaluation costs: Table (11) shows the arithmetic means, standard deviations, and coefficient of 

variation for the answers of the research sample about the paragraphs related to the dimension of 

evaluation costs. 
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Table ( 11) Arithmetic means and standard deviations of the answers of the research sample to the 

items related to evaluation costs (N=50) 

Variation 

coefficient 

standard 

deviation 

Arithmetic 

mean 

paragraphs T 

16.36 0.64  3.92  

The costs of inspections of raw materials 

and semi-finished materials must be 

calculated to verify their compliance with 

specifications 

26 

16.86 0.70  4.15 

Specific criteria must be established by the 

laboratory to classify the product as good, 

defective or damaged. 

27 

19.94 0.78  3.91  

The cost of testing the new product must be 

calculated before it is put on the market, as 

it is necessary to ensure the success of the 

product. 

28 

18.43 0.74  4.01  

The costs of testing products must be 

calculated before they are delivered to the 

customer, to avoid discovery of product 

errors by the customer 

29 

22.82 0.89  3.88 
The costs of inspection and testing tools and 

equipment must be taken into account. 

30 

21.35 0.85 3.87  General Average 

Source: computer output. 

By studying the data in Table (11), it appears that the arithmetic mean of paragraph (27) which states 

(specific criteria must be set by the laboratory to classify the product as a good, defective or damaged 

product) was 4.15, while the standard deviation is 0.70 and the coefficient of variation is 16.86, while 

the mean The arithmetic for paragraph (29), which states (the costs of testing products must be 

calculated before they are delivered to the customer, to avoid discovering product errors by the 

customer), it reached 4.01 and a standard deviation of 0.74 was highly in agreement. This reflects the 

importance of the question in paragraph (27) for the sample, as it means that there are A general 

tendency among the sample about setting specific standards by the factory administration for the 

purposes of classifying products in terms of quality. 

 As for the mean of the sum total of the evaluation costs, it reached (3.87), which is higher than the 

hypothetical mean, which indicates that the degree of agreement in the sample answers was good. 

While the mean value of the deviations reached (0.85), which indicates a decrease in the dispersion in 

the sample’s answers to the scale statements, and this confirms that the sample’s answers to the scale 

items were homogeneous and in good agreement, in addition to the fact that the mean value of the 

coefficients of difference reached (21.35). 

C- Costs Internal Failure: Table (12) shows the arithmetic means, standard deviations, and coefficient 

of variation for the answers of the research sample about the paragraphs related to the dimension of 

preventive costs. 
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Table (12) Arithmetic means and standard deviations of the answers of the research sample to the 

items related to the costs of internal failure N = (50) 

Variation 

coefficient 

standard 

deviation 

Arithmetic 

mean 

paragraphs T 

20.00 0.79  3.95 

Costs or savings resulting from miscalculation 

of raw materials must be accurately and clearly 

calculated 

31 

24.06 0.97  4.03  
The losses resulting from the sudden stop of 

operations must be calculated accurately 

32 

24.46 0.92  3.76  

The costs of scheduling and redesigning 

production processes must be measured in ways 

that ensure that work does not stop suddenly 

33 

27.62 1.02  3.71  

The costs of redesigning products that did not 

pass the initial tests should be counted as a new 

product. 

34 

20.73 0.85  4.10 
Remanufacture costs for defective products 

must be calculated 

35 

22.56 0.88  3.91 General Average 

Source: computer output. 

By studying the data in Table (12), it becomes clear that the arithmetic mean of paragraph (35) that 

(the costs of re-manufacturing defective products must be calculated) amounted to 4.10, while the 

standard deviation is 0.85 and the coefficient of variation is 20.73, while the arithmetic mean of 

paragraph (32) which states that (The losses resulting from the sudden cessation of operations must be 

accurately calculated) It amounted to 4.03 and a standard deviation of 0.97 was highly in agreement 

and this reflects the importance of questioning in Paragraph (35) in the sample, as it means that there 

is a general trend in the sample about setting up a mechanism for calculating the costs of re-

manufacturing defective products. 

As for the mean of the sum total of the evaluation costs, it reached (3.91), which is higher than the 

hypothetical mean, which indicates that the degree of agreement in the sample answers was good. 

While the mean value of the deviations was (0.88), which indicates a decrease in the dispersion in the 

sample answers to the scale expressions, and this confirms that the sample answers to the scale items 

were homogeneous and in good agreement, in addition to the fact that the mean value of the 

coefficients of difference was (22.56). 

D- External failure costs: Table (13) shows the arithmetic means, standard deviations, and coefficient 

of variation for the answers of the research sample about the paragraphs related to the dimension of 

preventive costs. 
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Table ( 13) Arithmetic means and standard deviations of the answers of the research sample to the 

items related to the costs of external failure (N=50) 

Variation 

coefficient 

standard 

deviation 

Arithmetic 

mean 

paragraphs T 

0.14 0.632 3.448 

Losses resulting from loss of reputation 

must be estimated as a result of the 

company's failure to control the quality of 

its products 

36 

0.20 0.677 3.379 

The costs of dealing with customer 

complaints must be measured seriously 

and satisfied them as required 

37 

0.12 0.315 4.138 

The costs of lawsuits brought against the 

company as a result of harm to consumers 

or others must be measured 

38 

0.31 0.677 3.379 

The costs or losses of replacing defective 

and damaged products discovered by the 

customer shall be accounted for 

39 

0.12 0.529 3.828 

The difference between the decrease in 

sales volume compared to previous years 

must be calculated 

40 

3.234 0.766 0.222 General Average 

Source: computer output. 

By studying the data of Table (13), it becomes clear that the arithmetic mean of paragraph (38) which 

states (the costs of lawsuits filed against the company must be measured as a result of harm to 

consumers or others) amounted to 4.138, while the standard deviation is 0.315 and the coefficient of 

variation is 0.12, while the arithmetic mean Paragraph (39) which states (the difference between the 

decrease in sales volume compared to previous years must be calculated) was 3.828 and a standard 

deviation of 0.529 was highly in agreement Calculate the costs of remanufacturing defective products. 

  As for the mean of the total evaluation costs, it reached (0.222), which is higher than the hypothetical 

mean, which indicates that the degree of agreement in the sample answers was good. While the mean 

value of the deviations was (0.766), which indicates a decrease in the dispersion in the sample’s 

answers to the scale expressions, and this confirms that the sample’s answers to the scale items were 

homogeneous and in good agreement, in addition to the fact that the mean value of the coefficients  of 

difference was (3.234). 

) - Description and diagnosis of the two research variables (six sigma and quality costs 

   It is noticed from Table (14) that there is a great convergence in the averages of the sample answers 

about the two research variables, so that the differences are almost not clear as they are simple decimal 

values, and this confirms that there is great agreement in the intensity of the answer to the questions 

of the research variables, and as in the following table. 
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Table (14) The response level of the sample opinions to the research variables 

average coefficient 

of differences 

average 

deviations 

average 

averages 

 

The reality of the answer                       

 

Variable 

23.03 0.88 3.85 Six sigma 

22.30 0.86 3.93 Quality costs 

22.53 0.87 3.86 Total 

Source: computer output. 

Also, the average mean of the two research variables reached a value of (3.86), which is greater than 

the hypothetical mean of the research scale of (3), and this shows the severity of the agreement of the 

sample answers on the research scale, and it shows the average mean standard deviations, which 

amounted to (0.87), that there is no dispersion in the answers The sample revealed its hypothetical 

mean for all the research variables, meaning that the answers to the questions of the research scale 

were not dispersed. As for the average mean of the coefficients of variation, its value reached (22.53), 

which is a good value indicating that there is homogeneity and strong agreement in the sample answers 

about all the questions of the research scale This is a good indication that the scale has fulfilled the 

research requirements. 

 

4.3  Testing the research hypotheses 

1- Testing the correlation hypotheses 

   The first main hypothesis was reported (there is a significant correlation between six sigma and 

quality costs). 

   In order to accept the above statistical hypotheses or not, the simple correlation coefficients 

mentioned in Table (15) were tested using the (t) test to determine the significance of the relationship 

between the independent variable, which is six sigma, and the dependent variable with its dimensions, 

which is quality costs. It is clear from the results presented in the following table. 

 

Table (15) The relationship between six sigma and quality costs( N=50) 

p 

R  

The dependent      variable 

 

Independent variable 

Total 

quality 

costs 

External 

failure 

costs 

Internal 

failure 

costs 

Evaluation 

costs 

Preventive 

costs 

 

0.000 
0.86 ** 

 

0.82 ** 0.80 ** 0.87 ** 0.85 ** Six sigma 

0.000 12.29 

 

12.50 

 

10.66 14.07 15.52 The value of T calculated 

A- The presence of a positive, strong and significant connotation relationship at the level (0.01) 

between Six Sigma as a changing, independent, and quality cost as a comprehensive, approved 

changing, as the value of the simple correlation coefficient between them (0.86), which supports this 

positive link relationship that value ( T) The calculated reached 12.52), which is greater than the 

valuable (T) tabular value (4.45), so it indicates the acceptance of the first hypothesis, and this means 
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that there is a positive and moral correlation relationship between Six Sigma and quality costs, and 

thus confirms the validity of the hypothesis of existence. 

B- The results of the correlation of quality costs as sub-dimensions and individually with the Six Sigma 

variable indicate that all the relationships between them are positive, and what supports these positive 

relationships, is that the value of (T) calculated for all sub-dimensions is greater than the (T) tabular 

value and a significant significance and at a level (0.01), as shown in Table (15), and was the most 

powerful correlation coefficient with the total Six Sigma is the preventive costs as its value (0.87), and 

the lowest correlation coefficient that was for the service as its value (0.80). 

  Depending on the results of the statistical analysis, we find that all the links reached between the 

variable approved with its dimensions and the independent were positive and moral correlation 

relationships, which indicates the reliance of the authorized organization on the adoption of the Six 

Sigma style, which contributed to reducing quality costs. 

 

4.4 Impact hypothesis testing 

The second main hypothesis stated (there is a significant effect of six sigma on quality costs 

  The aforementioned sub-hypotheses, emanating from the second main hypothesis, will be tested 

using simple linear regression to show the amount of change and the type of effect between the 

independent variable (six sigma) and the dependent variable (quality costs), each separately, as well 

as clarifying the extent of the impact on quality costs. 

A- The first sub-hypothesis, which emanated from the second main hypothesis contained in the 

hypothesis of the research, indicated the existence of a significant effect between six sigma and 

preventive costs, and this effect will be tested using simple linear regression as follows: 

 Y1 = a+ bz1 

=2.32 + 0.19z1     

Since: 

Z1= six sigma 

Y1= Preventive costs 

A= The value of the regression constant coefficient 

B= coefficient value (beta)  

Looking at Table (16), we find that there is a positive effect between the two variables above, as the 

value of the coefficient (b) was (0.19) and the percentage of the coefficient of determination (R2) 

(0.06), and when conducting a test (f) it was found that the calculated (f) amounted to (23.27). It is 

more than its tabular value of (6.30) at the level of significance (0.05) and the degree of freedom (59) 

. 

Table (16) Simple six sigma linear regression on preventive costs 

effect type F R2 B . parameter 

value 

regression 

constant value 

(a) 

Dependent 

variable Y 

influential 23.27 0.06 0.19 2.32 Preventive 

costs 

 (f) tabular value (6.30) below the level of significant significance (0.05) with a degree of freedom (59) 

  B - The second sub-hypothesis, which emanated from the second main hypothesis contained in the 

hypothesis scheme of the research, indicated that there is a significant effect between the obstacles to 
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applying six sigma in evaluation costs, and this effect will be tested using simple linear regression as 

follows:  

Y2= a+ bZ1 

= 3.12 + 0.59 Z1 

Since: 

Z1= six sigma 

Y2= Evaluation costs 

A= The value of the regression constant coefficient 

B= coefficient value (beta) 

Looking at Table (17), it becomes clear that there is a positive effect between the two variables above, 

as the value of the coefficient (b) was (0.59) and the ratio of the coefficient of determination (R2) 

(0.112), and when conducting a test (f) it was found that the calculated (f) amounted to (8.64). ), which 

is more than its tabular value of (6.30) at the level of significant significance (0.05) and the degree of 

freedom (59). This confirms the validity of the hypothesis that states (there is a significant effect of six 

sigma on evaluation costs), as the result indicates a positive effect of six sigma on evaluation costs in 

the researched organization. 

The value of (R2) coefficient of determination indicates that there is a clear and significant six sigma 

role in explaining all the differences used in the evaluation costs, and this reinforces the acceptance of 

the second sub-hypothesis that (there is a significant relationship six sigma and evaluation costs). 

Table (17) Simple six sigma linear regression in appraisal costs 

effect type (f) computed 

value 

The value of 

the coefficient 

of 

determination 

(R2 ) ) 

B . parameter 

value 

regression 

constant value 

(a) 

Dependent 

variable Y 

influential 8.64 0.112 0.59 3.12  Evaluation 

costs 

 (f) tabular value (6.30) below the level of significant significance (0.05) with a degree of freedom (59) 

Source: computer output   C- The third hypothesis that emanated from the second main hypothesis 

contained in the hypothesis of the research indicated that there is a significant effect between six sigma 

in the costs of internal failure, and this effect will be tested as follows: 

Y3= a+ bZ1 

= 3.46+ 0.21Z1 

Since: 

Z1= six sigma 

Y3= The costs of internal failure 

A= The value of the regression constant coefficient 

B= coefficient value (beta) 

Looking at Table (18), we find that there is a positive effect between the two variables above, as the 

value of the coefficient (b) was (0.21) and the ratio of the coefficient of determination (R2) (0.093), 

and when conducting a test (f) it was found that the calculated (f) amounted to (8.89). ), which is more 

than its tabular value of (6.30) at the level of significant significance (0.05) and the degree of freedom 

(59). This confirms the validity of the hypothesis which he stated (there is a significant effect of six 
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sigma in the costs of internal failure), as the result indicates a positive effect of six sigma on the costs 

of internal failure. 

     The value of (R2) coefficient of determination indicates that there is a clear and significant role six 

sigma in explaining all the differences used in the costs of internal failure, and this reinforces the 

acceptance of the third sub-hypothesis that emanates from the first main hypothesis that. 

(There is a significant relationship between six sigma in the costs of internal failure 

Table (18) Simple six sigma linear regression in internal failure costs) 

effect type (f) computed 

value 

The value of 

the coefficient 

of 

determination 

(R2 ) ) 

B . parameter 

value 

regression 

constant value 

(a ) 

Dependent 

variable Y 

influential 8.89 0.093 0.21 3.46 internal failure 

costs 

 (f) tabular value (6.30) below the level of significant significance (0.05) with a degree of freedom (59) 

T- The fourth hypothesis emanating from the second main hypothesis contained in the hypothetical 

scheme of the research indicated the existence of a significant effect between six sigma in the costs of 

external failure, and this effect will be tested as follows: 

Y3= a+ bZ1 

= 3.46+ 0.21Z1 

Since: 

Z1= six sigma 

Y4= External failure costs 

A= The value of the regression constant coefficient 

B= coefficient value (beta) 

Looking at Table (19), we find that there is a positive effect between the two variables above, as the 

value of the coefficient (b) was (0.22) and the ratio of the coefficient of determination (R2) (0.094), 

and when conducting a test (f) it was found that the calculated (f) amounted to (8.95). ), which is more 

than its tabular value of (6.30) at the level of significant significance (0.05) and the degree of freedom 

(59). This confirms the validity of the hypothesis that states (there is a significant effect of six sigma 

in the costs of external failure), as the result indicates a positive effect of six sigma on the costs of 

external failure. 

The value of (R2) coefficient of determination indicates that there is a clear and significant six sigma 

role in the costs of external failure in explaining all the differences used in the service. In the costs of 

external failure. 

Table (19)  Simple six sigma linear regression in external failure costs 

effect type (f) computed 

value 

The value of 

the coefficient 

of 

determination 

R2 )) 

B . parameter 

value 

regression 

constant value 

(a ) 

Dependent 

variable Y 

influential 8.95 0.094  0.22 3.50  External 

failure costs 
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(f) tabular value (6.30) below the level of significant significance (0.05) with a degree of freedom (59) 

 5. Conclusions and recommendations 

5.1 Conclusions 

1- The concern of the top management in the laboratory in the issue of quality and its use to reduce 

internal failure rates and continuous improvement of production processes 

2-Six sigma is one of the important entrances that leads to reducing deviations, eliminating spoilage 

and improving the performance of production processes based on a set of statistical methods to 

measure quality and reduce defects 

3-There is an effect of six sigma standards in reducing quality costs of all kinds, which means the 

ability of six sigma standards to improve performance and develop work mechanisms that are reflected 

in reducing quality costs and able to attract many customers. 

4-The management of the laboratory is keen to analyze all costs related to material inspection 

operations in order to assess the level of quality and the extent of conformity with the required 

specifications. 

5- The management of the factory is keen to match its products according to the purpose for which 

they were designed, with the appropriate quality and cost. 

5.2  Recommendations 

1- The necessity of the senior management’s interest in the management of the plant to provide all the 

basic elements and ingredients for applying the standards of the six sigma method, both with regard to 

financial support, attracting specialized human resources and providing the appropriate environment. 

2-The necessity of conducting training courses for laboratory workers on how to apply six sigma. 

3-The need for the laboratory to adopt a quality cost accounting system, which enables it to measure 

and analyze the relationships between quality costs, which in turn leads to improving quality cost 

decisions. 

4-The necessity of conducting several studies that enhance the application of concepts related to quality 

costs 

5-The need for the factory management to seek to establish a culture of quality and do what is right 

from the beginning and focus on quality costs to avoid obtaining defective products. 
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