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 قال تعالى:

وَتَرَي الْجِبَالَ تَحْسَبُهَا جَامِدَةً وَهِيَ تَمُرُّ مَرَّ السَّحَابِ ۚ )

 (خَبِيرٌ بِمَا تَفْعَلُىنَصُىْعَ اللَّهِ الَّذِي أَتْقَهَ كُلَّ شَيْءٍ ۚ إِوَّهُ 
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Abstract 

This a descriptive case study aimed to assess the impact of the internal audit 

on improvement of the quality system regarding ISO 17025. The study was 

conducted at National Leather Technology Center and Sudanese Standards 

and Metrology Organization in Khartoum State- Sudan, during the period 

from August 2018 to August 2019. A questionnaire was used as data 

collection tool. Thirty questionnaires were distributed to all laboratories  in 

the study area, 26 of the laboratories technicians were  respond with 

percentage of (87%) and 4 were  not respond. The data were analyzed using 

the statistical package for the social sciences (SPSS); the methodology used 

was the descriptive correlation analysis. The study showed that (65.9%) 

respondents were strongly agreed that there was a relationship between 

implementation of internal audit methodology and implementation of 

the quality system according to requirements for performance 

competence of calibration and testing laboratories ISO/IEC 17025:2005. 

Also, the study reflected that (56%) respondents were strongly agreed 

that there was a relationship between implementation of internal audit 

methodology and number of cases of non-conformity of the quality 

system according to requirements for performance competence of 

calibration and testing laboratories ISO/IEC 17025:2005. In addition to, 

(54.6%) of them strongly agreed that there was a relationship between 

implementation of the internal audit methodology and the continuous 

improvement of the quality system and increased customer satisfaction. 

The study indicated that implementation of the internal audit methodology 
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have impact on the improvement of the quality system according to the 

requirements of ISO/IEC 17025:2005 in the study area.  
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Chapter 1 

Introduction, research problem, rationale, objectives and hypotheses  

1.1 Introduction 

International organization for standardization/international electro technical 

commission (ISO/IEC) 17025 is the global quality standard for testing and 

calibration laboratories, it is the basis for accreditation from an accreditation 

body. Laboratories that are accredited to this international standard have 

demonstrated that they are technically competent and able to produce precise 

and accurate test and\ or calibration data, located anywhere in the world. 

Accreditation is an objective way to assure customers that technical 

competence has been fully implemented to provide reliable and accurate test 

or calibration results (Borsting et al., 2009). ISO/IEC 17025 is an ideal 

management system model for laboratories because it aims to control quality 

costs, improve measurement accuracy and guarantee consistency of results. 

It is also customer-driven when implemented correctly. Furthermore, when 

your company achieves ISO/IEC 17025 accreditation, you will be presented 

with a certificate of accreditation. This certificate can be used in advertising, 

promotional literature and stationary to show current and potential customers 

that your laboratory is committed to quality and has demonstrated technical 

competency to perform calibration or testing services (Metha, 2013). There 

are two main clauses in ISO/ IEC 17025:2005: management requirements 

and technical requirements. Management requirements are specializes in the 

operations, activities and the effectiveness of the quality system in the 

laboratory. And it has requirements similar to the standard requirements of 

ISO 9001. Technical requirements address the competence of staff, testing, 

methodology, equipments and reporting of test and calibration results. In the 

10
th
 items of the standard of ISO/IEC 17025:2005 improvement was 

https://www.limswiki.org/index.php/International_Organization_for_Standardization
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achieved as a basic requirement by improving the effectiveness of the 

quality system continuously by focusing on quality policy, quality 

objectives, internal audit results, data analysis, corrective actions, preventive 

actions  and management review (Huber, 2007). Auditing is defined as the 

on-site verification activity, such as inspection or examination, of a 

process or quality system, to ensure compliance to requirements. An audit 

can apply to an entire organization or might be specific to a function, 

process, or production step. Some audits have special administrative 

purposes, such as auditing documents, risk, or performance, or following up 

on completed corrective actions. Some audits are named according to their 

purpose or scope. The scope of a department or function audit is a particular 

department or function. The purpose of a management audit relates to 

management interests, such as assessment of area performance or efficiency. 

An audit may also be classified as internal or external, depending on the 

interrelationships among participants. Internal audits are performed by 

employees of your organization. External audits are performed by an outside 

agent. Internal audits are often referred to as first-party audits, while external 

audits can be either second-party or third-party (ASQ, 2019).  Internal audit 

is one of the most important requirements of the system of organizations that 

adopt ISO/IEC 17025:2005 which is one of the most important which is 

mediated by examines and evaluates the activities within the organization 

which have been established in the form of producers and work instructions 

to ascertain their compliance with requirements of standard 17025. 

Implement the producers established by them and ensure their effectiveness 

and seek to improve all their activities to increase their effectiveness (ASQ, 

2019).   

 

http://asq.org/quality-progress/2006/06/standards-outlook/process-auditing-and-techniques.html
https://asq.org/quality-resources/iso-19011
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1.2 Research problem: 

The lack of full implementation of internal audit within the laboratories is 

the most important reasons that lead to inaccurate and retesting results. So, 

this study tried to answer the following questions: 

What is the impact of implementation of internal audit on implementation of 

the quality system according to requirements of ISO/IEC17025:2005 in the 

study area? 

What is the impact of implementation of internal audit on the number of 

cases of non-conformity of the quality system according to requirements of 

ISO/IEC17025:2005 in the study area? 

What is the impact of implementation of internal audit on continuous 

improvement of the quality system and increased customer satisfaction 

according to requirements of ISO/IEC17025:2005 in the study area? 
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1.3 Rationale: 

Nowadays, quality is important in business and industries world. Many of 

the customers require high quality product and service. In order to fulfill the 

requirements of the customers, the company must have a quality system to 

ensure that their product or service that provided has high quality to fulfill 

the customer requirement. For a laboratory that only provide testing and 

calibration to the customer, it should have a quality system that to ensure the 

testing and calibration result has high quality that fulfill the requirement of 

the customers. If the laboratory has been accredited with this standard, the 

testing and calibration results are being recognize internationally. So, this 

study will be beneficial to the laboratory community and it enhances the 

importance of implementation of the internal audit on improvement of 

quality system according to ISO/IEC 17025 for the economic and social 

development of the country. In addition to helpful to assess the views of 

employees involved in the management system based on ISO/IEC 17025. 

Therefore, findings are expected to contribute towards improving staff 

motivation and the management system. 
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1.4 Objectives: 

General objective: 

To assess the impact of internal audit on improvement of quality system 

according to requirements for performance competence of calibration and 

testing laboratories ISO/IEC 17025:2005 in National Leather Technology 

Center and Sudanese Standards and Metrology Organization, Khartoum 

State- Sudan. 

Specific objectives: 

- To identify the relationship between implementation of internal audit and 

implementation of the quality system according to requirements of ISO/IEC 

17025:2005 in the study area. 

- To identify the relationship between implementation of internal audit and 

the number of cases of non-conformity of the quality system according to 

requirements of ISO/IEC 17025:2005. 

- To identify the relationship between implementation of internal audit and 

continuous improvement of the quality system and increased customer 

satisfaction according to requirements of ISO/IEC 17025:2005. 
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1.5 Research hypotheses: 

- There is a statistically significant relationship between implementation of 

internal audit and implementation of the quality system according to 

requirements of ISO/IEC17025:2005 in the study area. 

- There is a statistically significant relationship between implementation of 

internal audit and the number of cases of non-conformity of the quality 

system according to requirements of ISO/IEC17025:2005 in the study area. 

- There is a statistically significant relationship between implementation of 

internal audit and continuous improvement of the quality system and 

increased customer satisfaction according to requirements of 

ISO/IEC17025:2005 in the study area. 
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Chapter 2 

Literature review 

2.1 The quality:  

It is an undeniable fact that, in our contemporary world, being competitive is 

the key to success for any company. Competitiveness involves delighting the 

customer and exceeding his expectations and to achieve these goals, there is 

a need for quality. The benefit attached to the quality of products is the 

reputation it brings to company. In addition, the search for quality drives 

companies towards continual improvement of their management system and 

development of efficient ways to meet customer satisfaction (Khodabocus, 

2011).    

2.1.1 Definition of quality:  

Quality is defined as the essential character of something, an inherent or 

distinguishing character, degree or grade of excellence (Lewis and 

Veerapillai, 2004). Quality satisfies the (expressed needs) customers, 

delights them by fulfilling their unstated or implied needs, and as per current 

trend, quality is to enchant the customers (Naagarazan and Arivalagar, 

2006). 

2.1.2 Quality concept and perspectives: 

Quality has been a common concept in history, and has been one of the most 

controversial concepts. It is because of the variation of human perception in 

the world, as well as the difference in culture, that make the concept of 

quality and quality assurances vary from place to place. As there are 

different ways to understand and interpret the concept of quality, there is 

also neither way to define quality simply with a single perspective. 

Therefore, quality is not just characteristic of a product used daily, but also 

applied to a process or system. In modern business context, the concept of 

https://www.google.com/search?sa=N&hl=en&biw=1024&bih=664&tbm=bks&tbm=bks&q=inauthor:%22William+E.+Lewis%22&ved=2ahUKEwiQ4e2Bu43lAhVQhqQKHSupAz84ChD0CDAAegQIARAE
https://www.google.com/search?sa=N&hl=en&biw=1024&bih=664&tbm=bks&tbm=bks&q=inauthor:%22Gunasekaran+Veerapillai%22&ved=2ahUKEwiQ4e2Bu43lAhVQhqQKHSupAz84ChD0CDAAegQIARAF
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quality expands to processes, organization, responsibilities, work 

instructions and resources to meet normal ISO standards (Hoyle, 2007). It is 

an essential approach and a tool for all business looking for sustainable 

development. This could be simply explained in a way that, when a business 

implements quality into all the process, improvement of business 

performance can always be created and renewed. After all, quality has 

become a necessary factor for a successful business (Bui, 2017). 

2.1.3 Quality in laboratories: 

From several definitions that quality could be understood, there is one that 

more notice able and suitable in laboratorial work, known as freedom from 

defects, imperfections or contamination (Hoyle, 2007). Laboratories 

generally have a slightly different approach towards quality and customers. 

It has become crucial to determine the validity and to improve the results 

delivered. Even if a laboratory is operated as a private business, the 

accuracy, quality and validity of results are still more important than 

customers’ opinions. Thus, it turns into a questionable matter if assessing 

quality shall be done on the single point of view of the users or customers. 

Quality in laboratories can be considered as work to be done in order to 

conform to requirements and guidelines from standardized and accredited 

organizations. Under business angle, it is an act to be accepted by the 

customers (Bui, 2017). 

2.2 Quality management system (QMS):  

A quality management system (QMS) is formed by a series of coordinated 

activities that are carried out on a set of elements to achieve the quality of 

the products or services offered to the customer or user. In the case of 

laboratory, the accuracy, reliability and timeliness of the analytical results 

reported defined its quality, and all aspects of analytical. The QMS plans, 
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controls, shares, and improves the elements that influence the fulfillment of 

user requirements and satisfaction as well. An alternative definition of a 

QMS is through the meaning of each word separately, according to the ISO 

9000:2015 quality management system fundamentals and vocabulary: 

- System: a set of interrelated or interaction elements. 

- Management: coordinated activities to direct and control an organization. 

- Quality: degree in which a set of inherent characteristics of an object 

(product, service process, person, resource, etc.) meet the requirements 

(established need or expectation, generally implicit or mandatory). 

The business, planning, and control activities performed on a set of elements 

to achieve quality represent a QMS (Valdivies-Gomez and Aguilar-Quesada, 

2018).  

2.2.1 The purpose of a QMS in a testing laboratory:  

A QMS in attesting laboratory is a way of showing that the quality of the 

final test results can be relied upon. The presence of quality assurance, 

through the use of appropriate procedures and management methods, 

guarantees clients that errors, in test results, are minimized. The QMS 

provides the laboratory with measurement traceability, the opportunity of 

error prevention by the use of preventive actions and the possibility of 

initiating corrective action when errors are detected (Khodabocus, 2011).         

2.2.2 Elements of quality management system: 

Quality management system is built up with quality documentation and 

quality system records. They are different documents and records, organized 

a hierarchical level. The top level includes business strategic document, 

quality policy. Quality policy expresses the top management objectives and 

commitment to business quality. The central of quality documentation is 

quality manual which must have strongest authority within the system and 
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also shows commitment from top management level to the quality system. 

The next level of quality includes standard operation procedures (SOPs). 

Standard operation procedures are more specified documents created for 

each section of the quality management system. Following SOPs are step-by 

step operating procedures and work instructions, as well as any other 

necessary external guidelines. In the bottom of the documentation system are 

check lists, forms, records resulted from the quality management system 

(Bui, 2017).           

2.2.3 Quality management system audit: 

Is one of the quality tools to assist organization to improve quality 

performance. They are commonly used in the effort to diagnose, maintain, 

and improve quality management system. The need to improve organization 

performance has been a major discussion issues due to competitive pressure 

in manufacturing industries. In order to achieve the higher competitiveness 

level, these organizations must be able to identify the current quality 

performance and realign their strategies, operations and process to improve 

the quality performance. Audit is one of the many tools that have been found 

useful to identify the current quality performance by diagnosing the 

opportunities for improvement and plan for improvement action (Hepner et 

al., 2004). Purpose of the audit can be divided into compliance audit and 

management audit. Compliance audit look for conformance to the audit 

criteria, while management audit look for conformance to the audit criteria 

and the effectiveness of the process and opportunities for improvement in 

achieving organization goals. Example of conformance audit includes 

financial audit, tax audit, and regulatory audit. The management audits 

include manufacturing audit, product and process audit and improvement 

audit (Hepner et al., 2004). 
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2.3 Terms and definitions: 

Audit: Systematic, independent and documented process for obtaining audit 

evidence and evaluating it objectively to determine the extent to which the 

audit criteria are fulfilled (ISO 19011, 2011).  

Audit criteria: Set of policies, procedures, or requirements used as a 

reference against which audit evidence is compared (ISO 19011, 2011). 

Audit evidence: Records, statements of fact or other information which are 

relevant to the audit criteria and verifiable (ISO 19011, 2011). 

Audit findings: Results of the evaluation of the collected audit evidence 

against audit criteria (ISO 19011, 2011). Audit findings indicate conformity 

or non conformity and can lead to the identification of opportunities for 

improvement or recording good practices. 

Audit conclusion: Outcome of an audit, after consideration of the audit 

objectives and all audit findings (ISO 19011, 2011). 

Audit client: Organization or person requesting an audit (ISO19011, 2011). 

Auditee: Organization being audited (ISO 19011, 2011). 

Auditor: Person who conducts an audit (ISO 19011, 2011). 

Audit team: One or more auditors conducting an audit, supported if needed 

by technical experts (ISO 19011, 2011). 

Technical expert: Person who provides specific knowledge or expertise to 

the audit team. Specific knowledge or expertise is that which relates to the 

organization, the process or activity to be audited or language or culture, he 

does not act as an auditor in the audit team (ISO 19011, 2011). 

Observer: Person who accompanies the audit team but does not audit, he is 

not part of the audit team and does not influence or interfere with the 

conduct of the audit. An observer can be from the auditee, a regulator or 

other interested party who witness the audit (ISO 19011, 2011). 
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Guide: Person appointed by the auditee to assist the audit team (ISO 19011, 

2011). 

Audit programme: Arrangements for a set of one or more audits planned 

(ISO 19011, 2011). For specific time frame and directed towards a specific 

purpose.  

Audit scope: Extent and boundaries of an audit (ISO 19011, 2011). 

Audit plan: Description of the activities and arrangements for an audit (ISO 

19011, 2011). 

Risk: Effect of uncertainty on objectives (ISO 19011, 2011). 

Competence: Ability to apply knowledge and skills to achieve intended 

results. Ability implies the appropriate application of personal behavior 

during the audit process (ISO 19011, 2011). 

Conformity: Fulfillment of requirement (ISO 19011, 2011). 

Nonconformity: Non-fulfillment of a requirement (ISO 19011, 2011). 

2.4 International organization for standardization/international electro 

technical commission (ISO/IEC 17025): 

2.4.1 Background: 

ISO is based global consortium in Geneva and has a membership of more 

than 90 national standardization body, was shortened (ISO) based on the 

Greek word "ISOS" which means "Equal". ISO creates documents that 

provide requirement, specification, guidelines or characteristics that can be 

used consistently to ensure that materials, product processes and services are 

fit for their purpose. It covers almost every industry, from technology to 

food safety, to agriculture and healthcare. It is an international organization 

for standardization (ISO) and the international electro technical commission 

(IEC) standard used by testing and calibration laboratories to provide a basis 

for accreditation of laboratory quality systems (Hahn and Christian, 2016).  

https://www.limswiki.org/index.php/International_Organization_for_Standardization
https://www.limswiki.org/index.php/International_Organization_for_Standardization
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2.4.2 ISO/IEC 17025:2005 competence of calibration and testing 

laboratories: 

ISO 17025 establishes a set of requirements that must be met by entities 

performing tests and/ or calibrations, including sampling. This standard is 

used by laboratories that want to develop and implement a quality 

management system for their services and to achieve laboratory 

accreditation. It establishes a model for the evaluation of the technical 

competence of the laboratory through a third- party audit. ISO17025 applies 

to all laboratories, regardless of the number of employees or extent of the 

scope of testing or calibration activities and either for other organization. It 

covers tests based on standardized, none standardized or laboratory 

developed methods (Valdivies-Gomez and Aguilar-Quesada, 2018). ISO 

17025 is formed by two groups of requirements: 

- Management requirements: very similar to ISO 9001, they are related with 

the quality management of the laboratory (Valdivies-Gomez and Aguilar-

Quesada, 2018).   

- Technical requirements: a spec that influence directly on the results of 

laboratory testing and calibration activities (Valdivies-Gomez and Aguilar-

Quesada, 2018).  . 

Comparing ISO 9001 and ISO/IEC 17025 requires that; technical 

requirements processes are documented. In other words, those factors that 

contribute to the accuracy, reliability and validity of tests and calibrations, 

such as the staff, environmental conditions, equipment, or samples, resource 

management specifically in terms of qualification and competence or 

infrastructure (to guarantee test conditions) are due to test and calibration 

specificity and sensitivity (Valdivies-Gomez and Aguilar-Quesada, 2018).  
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The two main sections of ISO 17025 are clause 4 and 5 which cover the two 

types of requirements (Valdivies-Gomez and Aguilar-Quesada, 2018).  . 

2.4.3 Management requirements: 

2.4.3.1 Organization: 

It is legal identify that satisfies needs of the customer, protection of 

customers' information, electronic storage and transmission of data. Also 

responsibilities of key of organization that influence testing activities in 

addition personnel awareness of their duties and contribution to achievement 

of management system objectives appropriate communication process by top 

management regarding the effectiveness of management system (NQI, 

2014). 

2.4.3.2 Management system: 

In management system there should be quality manual which contains 

policy, system programs, procedures and instructions communicated. The 

quality policy Issued by top management and includes defined objectives, 

commitment to comply with the standard and continual improvement. Role 

and responsibilities of technical manager and quality manager are defined in 

the quality manual (NQI, 2016). 

2.4.3.3 Document control:  

Procedure for controlling all documents (internal and external) authorized 

editions are available at location needed (right document at the right place). 

Invalid or absolute documents removed or assured against unintended use. 

The periodic review and revision should be identified. Changes to 

documents on computerized system are also controlled (NQI, 2016). 

2.4.3.4 Review of requests, tenders and contracts:  
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Procedures for review the requirements including the method are defend and 

documented capacity and resource to meet the requirements and appropriate 

test method is selected meeting the customer's requirements (Gardner, 2017). 

2.4.3.5 Subcontracting of test and calibration:  

Means to commission the order including responsibilities for the work 

accepted by the laboratory to another laboratory establish procedure to 

demarcate the result of tests done by the laboratory and the result of test 

done by subcontractors (VLAC-VR 101, 2011). 

2.4.3.6 Purchasing service and supplies: 

Policy and procedure for choosing and buying service and supplies that 

when used. May affect the quality of tests and calibration (Gardner, 2017). 

2.4.3.7 Service to customer: 

Good communication and co-operation with customer refer to 

confidentiality agreement with customer and for clarification of support 

service preparation and packing of test items by customer are included. 

Allow the customer or their representatives to enter related place for the 

purpose of witnessing of tests. Inform the customer of any identified 

departure from policies and procedures on testing (VALC-VR 101, 2011). 

2.4.3.8 Complaints:  

Include policy and procedure for complaints, record complaints at the time 

of incoming and personnel responsible for investigation and resolution 

(VLAC-VR101, 2011). 

2.4.3.9 Control of nonconforming testing and/or calibration work: 

Nonconformity is defined as non fulfillment of requirements. Procedure 

what to do if an aspect test/calibration or result does not conform with 

procedure, the responsibilities for management of nonconforming work 

could reoccur corrective action procedure shall be followed (NQI, 2016). 
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2.4.3.10 Improvement: 

Continual improving the quality management system by using the quality 

policy, quality objectives, audit results, analysis of data, corrective and 

preventive actions and management review (ISO/IEC 17025:2005). 

2.4.3.11 Corrective action: 

Corrective action is defined as action to eliminate the cause of detected 

nonconformity. Procedure for corrective actions when nonconforming work 

or deviations have been identified. Corrective action process starts with 

investigation of root cause of the nonconformity. Selection and 

implementation of the corrective actions to preventive recurrence (NQI, 

2016). 

2.4.3.12 Preventive action: 

Is defined as action to eliminate the cause of potential non conformity. The 

preventive action can include risk analysis in the laboratory activities, 

observations for improvement in internal audit and customer suggestion in 

customer feedback. The combination of corrective and preventive action 

documented procedure into single QMS document is acceptable (NQI, 

2016). 

2.4.3.13 Control of records: 

Procedure for controlling records through identification, access collection, 

indexing storage and disposal of quality and technical records (Gardner, 

2017). 

2.4.3.14 Internal auditing:  

It covers policy and procedure for conducting internal audits for the 

activities to verify that operations continue to comply with requirements of 

management system. The internal audit program shall address all elements 
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of management system, including the technical procedures and proficiency 

test item preparation, storage, distribution and reporting activities. It is 

responsibility of quality manager to plan and organize audits (ILAC, 2007). 

2.4.3.15 Management review:  

The provider's top management shall periodically a review of the provider's 

management system. The review shall take the suitability of policies and 

procedures, report from management and personnel, outcome of internal 

audits, corrective and preventive action, assessment by external bodies, 

customer feedback, complaints and recommendations for improvement 

(ILAC, 2007). 

2.4.4 Technical requirements: 

2.4.4.1 General: 

Many factors determine the validity and reliability of laboratory's calibration 

and testing (ISO/IEC 17025:2005). 

2.4.4.2 Personnel: 

Competence of all who operate specific equipment, perform tests/calibration, 

evaluate results sign reports/certificate. Qualified on basis of appropriate 

education, education, training, experience, skill, appropriate supervision of 

trainees (SANAS, 2015). 

2.4.4.3 Accommodation and environmental condition: 

Accommodation and environment to suitable testing/calibration control and 

record environmental conditions, effective separation between incompatible 

activities prevent cross contamination good housekeeping (NQI, 2014). 

2.4.4.4 Test and calibration methods and method validation:  

The laboratory uses appropriate methods and procedures for all 

tests/calibrations within its scope. Uses appropriate methods to meet 

customer needs prefer international, regional, or national standards. Agree 
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with customer on the use of non-standard methods, the method is validated 

before use uncertainty procedure for testing/calibration. Identification of the 

all components of uncertainty and reasonable estimation is attempted (NQI, 

2016). 

2.4.4.5 Equipment: 

All required equipment and its software capable of achieving accuracy 

required. Calibrated/checked before use operated by authorized personnel, 

up to date instructions use, maintenance readily available (SANAS, 2015). 

2.4.4.6 Measurement traceability: 

Calibration laboratories, program to ensure traceability to international 

system of units (SI). Calibration providing confidence in measurement by 

establishing traceability to standard such as certified reference materials 

provided by competent supplier (SANAS, 2015). 

2.4.4.7 Sampling: 

Sampling plan and procedures, available at the location where sampling 

under taken customer required deviation, recorded in detail sampling data, 

results, communicated to all staff (SANAS, 2015). 

2.4.4.8 Handling of test and calibration items: 

Procedure for transport, receipt, handling, protection, storage, retention and 

disposal. Avoid loose/damage/storage, handling, preparation follow 

instruction, environmental conditions maintained, monitored and recorded 

(SANAS, 2015).  

2.4.4.9 Assuring the quality of test/calibration results: 

Procedures for quality control to monitor validity or results, data recorded; 

replicate test or calibrations using the same or different methods 

retesting/recalibration of retained items (NQI, 2016). 
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2.4.4.10 Reporting the results:  

Reports shall be dearly, unambiguously in accordance with any specific 

instructions in the test or calibration method. Reporting shall include all 

information about customer, laboratory test/ calibration item. Such as 

name/address of laboratory and customer, report title, unambiguous 

identification, dates, method use, test results/units of measurement, page 

identification and authorizing signature (NQI, 2016). 

2.4.5 Main benefits of ISO 17025 accreditation:  

Benefits of ISO 17025 accreditation can be summarized as a systematic 

approach to control all its processes and well defined procedures and 

supporting documentation. Achieve international recognition of its technical 

competence, gain the confidence of customers and interested parties, as well 

as open doors to new market both locally and international.  Greater quality 

awareness amongst employees and reduced defects, scraps, rework failures 

and service recovery. Have a better corporate image in the eyes of 

regulators, customers, employees as well as the society at large. Potential 

increase in business due to enhanced customer confidence and satisfaction. 

Saving in items of time and money due to reduction or elimination of the 

need for retesting of products. Better control of laboratory operations and 

feedback to laboratory as whether they have quality assurance system and 

are technically competent. Control laboratory methods validation. Increase 

of confidence in testing/calibration data and personnel performing work. 

Validity and appropriateness of test methods. Traceability of measurements 

and calibrations to national standards. Suitability, calibration, maintenance 

of test equipment and testing environment. Sampling, handling, 
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transportation of test items, quality assurance of test and calibration data 

(Consultant ISO 17025, 2017). 

2.4.5.1 Accreditation bodies: 

Behind all of the different standards that are available, there are the different 

industries that utilize them. There are establishments of both large and small, 

private and public, and universities/academic institutions that have achieved 

ISO/IEC accreditation for various processes and procedures. Accrediting 

institutions such as the international laboratory accreditation cooperation 

(ILAC) certifies accreditation bodies such as the American association for 

Laboratory Accreditation (A2LA), American National Standard Institute- 

National Accreditation Board (ANAB), Perry Jonson Laboratory 

Accreditation, Inc. (PJLA), and the National Voluntary Laboratory 

Accreditation Program (NVLAP) to name a few (ANSI, 2018). These 

accreditation bodies audit and accredit businesses and academic institutions 

under ISO guidelines and standards. The American National Standards 

Institute (ANSI) stated that accreditation is the process of evaluating the 

competence of a conformity assessment body, indicate that all ISO 

accredited laboratories and business establishments have demonstrated that 

the services they provide, management systems they have within their 

establishments, or products that they produce meet specified requirements 

(Oliver, 2018).    

2.5 Auditing: 

2.5.1 What is auditing? 

Auditing is defined as one site verification activity, such as inspection or 

examination, of a process or quality system, to ensure compliance to 

requirements. As defined in ISO 19011:2011-guide lines for auditing 

management system, an audit is systematic, independent and documented 
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process for obtaining audit evidence (records, statements of fact or other 

information which are relevant verifiable) and evaluating it objectively to 

determine the extent to which the audit criteria (set of policies, procedures or 

requirements) are fulfilled. Several audit methods may be employed to 

achieve the audit purpose. There are three different types of audits: process, 

product, and system. However, other methods such as a desk or document 

review audit may be employed independently or in support of the three 

general types of audits (ASQ, 2019). 

2.5.2 Product audit: 

This type of audit is an examination of particular product or service, such as 

hardware, processed material, or software, to evaluate whether it conforms 

to requirements (i-e specifications, performance standards and customer 

requirements) (ASQ, 2019).  

2.5.3 Process audit: 

This type of audit verifies that processes are working within established 

limits. It evaluates an operation or method against predetermined 

instructions or standards to measure conformance to these standards and 

effectiveness of the instructions. A process audit may: check conformance to 

defined requirements such as time, accuracy, temperature, pressure, 

composition responsiveness amperage and component mixture, examine the 

resources (equipments, materials, people) applied to transform the inputs 

into outputs, the environment, the methods (procedures, instructions) 

followed, and the measures collected to determine process performance and 

check the adequacy and effectiveness of the process controls established by 

procedures, work instructions, flowcharts, and training and process 

specifications (ASQ, 2019). 
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2.5.4 System audit: 

An audit conducted on a management system. It can be described as a 

documented activity performed to verify, by examination and evaluation of 

objective evidence that applicable elements of the system are appropriate 

and effective, and have been developed, documented, and implemented in 

accordance and in conjunction with specified requirements. A quality 

management system audit evaluates an existing quality management 

program to determine its conformance to company policies, contract 

commitments, and regularity requirements. Similarly, an environmental 

system audit examines an environmental management system, a food safety 

system audit examines a food safety management system, and safety system 

audits examine the safety management system. Some audits are named 

according to their purpose or scope (the scope of a department of function). 

The purpose of a management audit relates to management interests such as 

assessment of area performance or efficiency. An audit may also be 

classified as internal or external, depending on the inter relationships among 

participates. Internal audits are performed by employees of the organization. 

External audits are performed by an outside agent. Internal audits are often 

referred to as first-party audits, while external audits can be either second-

party or third-party (ASQ, 2019). 

2.5.5 A first-party audit (internal audits): 

Internal audits should verify that the laboratory complies with 

ISO/IEC17025 and with internal technical and quality procedures. Internal 

audits are also an excellent preparation for external assessments and can help 

to continually improve the quality system (Lab Compliance, 2019). 
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2.5.6 A second-party audit: 

Is an external audit performed on a supplier by a customer or by a contracted 

organization on behalf of a customer. Second-party audits tend to be more 

formal than first-party audits, because audit results could influence the 

customer's purchasing (ASQ, 2019). 

2.5.7 A third-party audit: 

Is performed by an audit organization independent of customer supplier 

relationship, and is free of any conflict of interest. Independence of the audit 

organization is a key component of a third-party audit. Third-party audits 

may result in certification, registration, recognition, an award, license, 

approval a citation, a fine, a penalty issued by the third-party organization or 

an interested party (ASQ, 2019). 

2.5.8 Why audit? 

Possible reasons to audit: ensure compliance with ISO 17025, ensure 

compliance with organizational requirements, ensure compliance with 

regulatory requirements, ensure the quality management system is 

effectively implemented and maintained, auditing for improve performance, 

look for opportunities for improvement, look for best practices that could be 

applied in other areas, look for preventive action and look for outstanding 

emphasis on customer satisfaction (Cianfrani and West, 2013). 

2.5.9 Performance audits versus compliance and conformance audits: 

Value-added assessments, management audits, added value auditing and 

continual improvement assessment are terms used to describe an audit 

purpose beyond compliance and conformance. The purpose of these audits 

are relates to organization performance. Audits that determine compliance 

and conformance are no focused on good or poor performance, yet. 

Performance is an important concern for most organizations. Key difference 
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between compliance audits, conformance audits is the collection of evidence 

related to organization performance versus evidence to verify conformance 

or compliance to a standard or procedure. An organization may conform to 

its procedures for taking orders, but if every order is subsequently changed 

two or three times, management may have cause for concern and want to 

rectify the inefficiency (ASQ, 2019). 

2.5.10 What are the four phases of an audit cycle? 

1- Audit planning and preparation: audit preparation consists of planning 

everything that is done in advanced by interested parties, such as the auditor, 

the lead auditor, the client, the audit program manager, to ensure that the 

complies with the client's objectives. This stage of an audit begins with the 

decision to conduct the audit and ends when the audit itself begins.  

2- Audit execution: the execution phase of an audit is often called the 

fieldwork. It is the data-gathering portion the audit and covers the time 

period from arrival at the audit location up to the exit meeting. It consists of 

multiple activities including on-site audit management, meeting with the 

auiditee, understanding the process and system controls and verifying that 

these controls work, communicating among team members, and 

communicating with the auditee. 

3- Audit reporting: the purpose of the audit report is to communicate the 

results of the investigation. The report should provide correct and clear data 

that will be effective as a management aid in addressing important 

organizational issues. The audit process may end when the report is issued 

by the lead auditor or after follow-up actions are completed. 

4- Audit follow-up and closure: according to ISO 19011, cluse 6.6,"the audit 

is completed when all the planned audit activities have been carried out or 

otherwise agreed with the audit client". Clause 6.7 of ISO 19011 continues 
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by stating that verification of follow-up actions may be part of a subsequent 

audit (ASQ, 2019).  

 

Figure (2.1): The four phases of an audit cycle (Grant, 2015) 

2.5.11 Follow-up audits:  

A product, process, or system audit may have findings that require 

correction and corrective action. Since most corrective cannot be performed 

at the time of the audit, the audit program manger may require a follow-up 

audit to verify that corrections were made and corrective actions were taken. 

Due to the high cost of a single-purpose follow-up audit, it is normally 

combined with the next schedule audit of the area. However, this decision 

should be based on the importance and risk of the finding. An organization 

may also conduct follow-up audits to verify preventive actions were taken as 

a result of performance issues that may be reported as opportunities for 

improvement. Other times organizations may forward identify performance 

issues to management for follow-up (ASQ, 2019). 
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2.6 Previous studies: 

Fadul (2014) studied the impact of implementing ISO/IEC 17025 in the 

quality of Sudanese laboratories services and the services reflect in the total 

quality of products and services in many sectors in Sudan, the study found 

that the services provided by national public health laboratory (NPHL) was 

low quality; there was no clear management system with unknown 

responsibilities inside NPHL, there was defect on the training method in side 

NPHL, and working environment inside NPHL was not suitable and not 

helped in correct testing results.  

Another study done by Hamza (2015) in the impact of implementing 

ISO/IEC 17025-2005 standard and its role in improving the performance of 

the laboratories of Sudanese standards and metrology organization (SSMO), 

the study found that the awareness and perception of top managers of ISO 

helped them in the process of evaluation and measuring the system as well 

achieving intended results, work environment inside the laboratory was 

suitable and helped in correct testing results and provided implementing ISO 

system enhanced the performance and the quality of the laboratory of 

SSMO, there was a system to identify training needs and staff training, and 

the research was convinced that the (SSMO) was working to educate all 

employees and their knowledge of procedures for the application of ISO 

17025-2005, the (SSMO)  was maintained improvement measurement 

accuracy and ensuring the consistency of the results and ensuring that 

customer's needs were met in high level of quality.  

A study done by Mohamed (2016) in the impact of implementation of ISO 

17025 in chemical laboratories and aimed to detect the laboratories 
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performance before and after implementation of the ISO 17025, the study 

found that the effect of the ISO 17025 was clearly visible, the systems have 

been improved to the best. 

Another study done by Bui (2017) in the implementation of quality 

management system to test laboratory in compliance with ISO/IEC 

17025:2005 standard, the study aimed to serve the purpose of its 

commissioned company, to have a quality management system ready for 

accreditation. As the commissioned company was laboratorial based with 

different services of digital television testing services, it was required to 

follow ISO/IEC 17025:2005 standard. Therefore, the thesis objectives were 

how to successfully implement quality management system in conformance 

with the standard, set in the beginning of the project were achieved; the 

ISO/IEC 17025:2005 was fully examined.  

2.7 Comparison between the present study and previous studies:  

The present study agreed with the previous studies in that; they all dealt with 

the impact of implementation of ISO/IEC 17025:2005 on the quality of 

services and products provided.  

In addition to the above, the present study focused on impact of internal 

audit on improving quality system according to general requirements of 

ISO/IEC 17025:2005. 

The previous studies dealt with the implementation of ISO/IEC 17025:2005 

in general, while the present study dealt with clauses ten and fourteen in 

some details.     
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Chapter 3 

Materials and methods 

3.1 Study design: 

It is a descriptive case study. 

3.2 Study area: 

The study was conducted at National Leather Technology Center (NLTC) 

and Sudanese Standards and Metrology Organization (SSMO), Khartoum 

State- Sudan.  

3.2.1 National Leather Technology Center (NLTC): 

NLTC   was establishing in 1963 with technical assistance from food and 

agriculture organization (FAO) and United Nations Development Program 

(UNDP) under ministry of Animal resources. In 1993 the center was 

attached to Industrial Research and Consultancy Center (IRCC) under the 

Ministry of Industry as National Leather Technology Center (NLTC, 2016). 

The national leather technology center select some chemical test for 

accredited by Egyptian accreditation (EGAC) then the equipment and 

apparatus was calibrated from national institute of standards (NIS) and 

participation the proficiency testing. Accreditation body sends team to 

applicable the system and makes all the documents according to 

requirements of ISO 17025. The accreditation process of the quality control 

and assurance laboratory has been completed in 2015. The main objectives 

of NLTC are: training and consulting in all areas of manufacturing and 

design, applied research and development, technical, economic and 

environmental feasibility studies, provide consulting, technical and advisory 

service and quality control and assurance laboratory carries chemical and 

physical tests for all types of leather beside water and waste water produced 

within the processes also chemical tests for the tanning materials. The 
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national leather technology center select some chemical test                                                                            

for accredited by Egyptian accreditation (EGAC) then the equipment and 

apparatus was calibrated from national institute of standards (NIS) and 

participation the proficiency testing (NLTC, 2016).  

3.2.2 Sudanese Standards and Metrology Organization (SSMO): 

In 1992-1993 Sudanese standards and metrology organization (SSMO) law 

was approved, to avoid duplication and enhance an efficient startup, in 

October 1994 a ministerial resolution has shifted department of weights and 

measures gold testing and hall-marking and quality control to SSMO. In 

2007 the foundation orders the Sudanese standards and metrology 

organization (SSMO) and law was approved, in 2008 the new law of 

standards and specification was approved and came into enforcement by the 

approval of the executive regulations in 2009. In 2009 the law of import and 

export inspection for the services, products conformities and the marketing 

of products and service was approved and came into enforcement by the 

SSMO board, according to all the above mention regulation and laws, the 

laboratories have entity that can be held legally responsible and the 

laboratories have been formally established, the SSMO is the sole 

autonomous authority for all standardization activities in the Sudan. The 

Main objectives of SSMO and SSMO testing laboratories are: protection and 

awareness of consumers, strengthening national economy, improve of 

national products and services, adoption of philosophy of quality assurance 

and enforce implementation, standardization of commodities, monitoring 

quality of imports and exports, satisfaction of customers, who are concerned 

with laboratories testing, and or SSMO services, achievement of quality 

work within testing (Mohamed, 2016). 
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3.3 Study population:  

The study was conducted on laboratory employees at National Leather 

Technology Center and Sudanese Standards and Metrology Organization.  

3.4 Sample size:  

The targeted sample of this research was the total population of the 

laboratories employees (30), (15) from SSMO and (15) from NLTC but the 

actual sample number was 26 (13 from each) who had respond to the 

questionnaire.    

3.5 Study period: 

The study was conducted during the interval from August 2018 to August 

2019. 

3.6 Data collection tools: 

In general, the procedures used for collecting the data and all the needed 

information in this study, were the observations, that were get it from 

questionnaire, so, a questionnaire (appendix) was used as the basic tool. The 

quantitative survey consisted of questionnaire contain three hypothesis that 

cover the research questions which distributed for laboratories employees. 

The study depends on the questionnaire as a key to offer gathering 

information from the study population.                                                                          

3.7 Data analysis: 

The data obtained were analyzed using the Statistical Package for Social 

Sciences (SPSS).  To achieve the objectives of the study, statistical methods 

were used the frequency distribution of the answers, the percentages, Person 

correlation coefficient, Spearman-Brown equation for calculating reliability 

coefficient, median and Chi-square test for the significance of differences 

between the test results considering all other variables. Then data were 

presented in tables.      
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3.8 Ethical consideration:  

Study permissions were obtained from College of Graduate Studies- Sudan 

University of Science and Technology, then from Management of National 

Leather Technology Center (NLTC) and Sudanese Standards and Metrology 

Organization (SSMO) to carrying out the study in their laboratories. Also, 

permission was taken from all individuals before being included in the 

study. Each individual was informed on the nature of the study. 
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Chapter 4 

Results 

4.1 General characteristics of study population: 

The study was conducted on 26 study subjects, 12 (46.2%) were males and 

14 (53.8%) were females. The age ranged between 20-50 years old. 

Regarding the occupation of study subjects, 8 (30.8%) were technicians. 

Regarding the academic qualification, 13 (50.0%) were having M.Sc. 

Regarding the years of experience, 9 (34.6%) were having experience less 

than 5 years. Regarding the training on the standard of efficiency of the 

performance of calibration and testing laboratories ISO/IEC 17025:2005, 10 

(38.5%) were very good.  

4.2 The statistical reliability and validity of the pre-test sample about 

the study questionnaire: 

The results showed that all reliability and validity coefficients for pre-test 

sample individuals about each questionnaire's hypothesis and for overall 

questionnaire were greater than (50%) and some of them were nearest to 

one. This indicated that the high validity and reliability of the answers, so, 

the study questionnaire was valid and reliable and that gave correct and 

acceptable statistical analysis (table 4.1). 

Table (4.1): The statistical reliability and validity of the pre-test sample 

about the study questionnaire 

Hypotheses Reliability Validity 

First hypothesis 0.75       0.87 

Second hypothesis 0.75 0.87 

Third hypothesis 0.72 0.85 

Overall 0.83 0.91 
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4.3 The results of the first hypothesis (There is a statistically significant 

relationship between implementation of the internal audit methodology 

and implementation of the quality system according to the requirements 

of the standard for the efficiency of the performance of the calibration 

and testing laboratories ISO/IEC 17025:2005):  

4.3.1 The frequency distribution for the respondents’ answers about the 

questions of the first hypothesis: 

The results indicated that the most frequency distribution for the 

respondents’ answers about the questions of the first hypothesis was (22) for 

strongly agree for the statement (The internal audit methodology contributes 

to ensuring the effectiveness of the quality system) (table 4.2).                        

Table (4.2): The frequency distribution for the respondents’ answers 

about the questions of the first hypothesis 

No. Statement Strongly 

Agree 

Agree Neutral Disagree Strongly 

disagree 

1 The internal audit methodology 

contributes to the identification 

of deficiencies in the quality 

system.    

20 5 1 0 0 

2 The internal audit methodology 

contributes the difficulty of 
implementing  certain points in 

the procedures. 

15 10 1 0 0 

3 The internal audit methodology 

benefits from the view of the 

beneficiary of 

implementation procedures. 

13 9 1 3 0 

4 The implementation of the 

internal audit methodology 

leads to easy understanding 

and application of procedures 

and work instructions. 

18 7 1 0 0 

5 The internal audit methodology 

contributes to increasing the 

efficiency of procedures and 

work instructions. 

17 8 1 0 0 
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6 The internal audit methodology 

contributes to ensuring the 

effectiveness of the quality 

system.      

22 3 1 0 0 

7 The internal audit methodology 

contributes to increasing the 

effectiveness of the procedures 

and work    instructions.         

15 10 1 0 0 

 

4.3.2 The median of respondents’ answers about the questions of the 

first hypothesis:  

The results showed  the calculated value of the median for all respondent's 

answers, of the 1
st
 question was (5), this value means that, most of the 

respondents were strongly agreed with that “The internal audit methodology 

contributes to the identification of deficiencies in the quality system”. For 

the 2
nd

 question was (5), this value means that, most of the respondents were 

strongly agreed with that “The internal audit methodology contributes the 

difficulty of implementing certain points in the procedures”. For the 3
rd

 

question was (4), this value means that, most of the respondents were agreed 

with that “The internal audit methodology benefits from the view of the 

beneficiary of implementation procedures”. For the 4
th

 question was (5), this 

value means that, most of the respondents were strongly agreed with that 

“The implementation of the internal audit methodology leads to easy 

understanding and application of procedures and work instructions”. For the 

5
th

 question was (5), this value means that, most of the respondents were 

strongly agreed with that “The internal audit methodology contributes to 

increasing the efficiency of procedures and work instructions”. For the 6
th

 

question was (5), this value means that, most of the respondents were 

strongly agreed with that “The internal audit methodology contributes to 

ensuring the effectiveness of the quality system”. And for the 7
th

 question 
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was (5), this value means that, most of the respondents were strongly agreed 

with that “The internal audit methodology contributes to increasing the 

effectiveness of the procedures and work instructions” (table 4.3). 

Table (4.3): The median of respondents’ answers about the questions of 

the first hypothesis                                  

Result Median Statement No. 

Strongly 

agree 

5 The internal audit methodology contributes to the 

identification of deficiencies in the quality system. 

1 

Strongly 

agree 

5 The internal audit methodology contributes the difficulty 

of implementing certain points in the procedures. 

2 

Agree 4 The internal audit methodology benefits from the view of 

the beneficiary of implementation procedures. 

3 

Strongly 

agree 

5 The implementation of the internal audit methodology 

leads to easy understanding and application of procedures 

and work instructions. 

4 

Strongly 

agree 

5 The internal audit methodology contributes to increasing 

the efficiency of procedures and work instructions. 

5 

Strongly 

agree 

5 The internal audit methodology contributes to ensuring 

the effectiveness of the quality system. 

6 

Strongly 

agree 

5 The internal audit methodology contributes to increasing 

the effectiveness of the procedures and work    

instructions. 

7 

Strongly 

agree 

5 Overall  

   

4.3.3 Chi-square test results for respondents’ answers about the 

questions of the first hypothesis: 

The calculated value of Chi-square for the significance of the differences for 

the respondents' answers in the 1
st
 question was (19.92) which was greater 

than the tabulated value of Chi-square at the degree of freedom (2) and the 

significant value level (1%) which was (9.21), this indicated that, there were 

statistically significant differences at the level (1%) among the answers of 

the respondents, which supported the respondents who had strongly agreed 

with that “The internal audit methodology contributes to the identification of 
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deficiencies in the quality system”. In the 2
nd

 question was (10.69) which 

was greater than the tabulated value of Chi-square at the degree of freedom 

(2) and the significant value level (1%) which was (9.21), this indicated that, 

there were statistically significant differences at the level (1%) among the 

answers of the respondents, which supported the respondents who had 

strongly agreed with that “The internal audit methodology contributes the 

difficulty of implementing certain points in the procedures”. In the 3
rd

 

question was (13.08) which was greater than the tabulated value of Chi-

square at the degree of freedom (3) and the significant value level (1%) 

which was (11.35), this indicated that, there were statistically significant 

differences at the level (1%) among the answers of the respondents, which 

supported the respondents who had strongly agreed with that “The internal 

audit methodology benefits from the view of the beneficiary of 

implementation procedures”. In the 4
th

 question was (14.85) which was 

greater than the tabulated value of Chi-square at the degree of freedom (2) 

and the significant value level (1%) which was (9.21), this indicated that, 

there were statistically significant differences at the level (1%) among the 

answers of the respondents, which supported the respondents who had 

strongly agreed with that “The implementation of the internal audit 

methodology leads to easy understanding and application of procedures and 

work instructions”.  In the 5
th

 question was (13.00) which was greater than 

the tabulated value of Chi-square at the degree of freedom (2) and the 

significant value level (1%) which was (9.21), this indicated that, there were 

statistically significant differences at the level (1%) among the answers of 

the respondents, which supported the respondents who had strongly agreed 

with that “The internal audit methodology contributes to increasing the 

efficiency of procedures and work instructions”. In the 6
th

 question was 
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(26.85) which was greater than the tabulated value of Chi-square at the 

degree of freedom (2) and the significant value level (1%) which was (9.21), 

this indicated that, there were statistically significant differences at the level 

(1%) among the answers of the respondents, which supported the 

respondents who had strongly agreed with that “The internal audit 

methodology contributes to ensuring the effectiveness of the quality 

system”. In the 7
th

 question was (10.69) which was greater than the tabulated 

value of Chi-square at the degree of freedom (2) and the significant value 

level (1%) which was (9.21), this indicated that, there were statistically 

significant differences at the level (1%) among the answers of the 

respondents, which supported the respondents who had strongly agreed with 

that “The internal audit methodology contributes to increasing the 

effectiveness of the procedures and work instructions” (table 4.4).                              

Table (4.4): Chi-square test results for respondents’ answers about the 

questions of the first hypothesis 

No

. 

Statement Degree 

of 

freedom 

Chi-

square 

value 

1 The internal audit methodology contributes to the 

identification of deficiencies in the quality system.    

2 19.92 

2 The internal audit methodology contributes the 

difficulty of implementing certain points in the 

procedures. 

2 10.69 

3 The internal audit methodology benefits from the view 

of the beneficiary of implementation procedures. 

3 13.08 

4 The implementation of the internal audit methodology 

leads to easy understanding and application of 

procedures and work instructions. 

2 14.85 

5 The internal audit methodology contributes to increasing 

the efficiency of procedures and work instructions. 

2 13.00 

6 The internal audit methodology contributes to ensuring 

the effectiveness of the quality system.    

2 26.85 

7 The internal audit methodology contributes to increasing 

the effectiveness of the procedures and work    

instructions.         

2 10.69 
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4.3.4 The frequency distribution for the respondents’ answers about all 

questions of the first hypothesis: 

The study showed that there were 120 (65.9%) answers were strongly agreed 

about all questions that related to the first hypothesis, 52 (28.6%) answers 

were agreed on that, 7(3.8%) answers were neutrally about that, while 3 

(1.6%) answers were disagreed about that (table 4.5). The value of Chi-

square test for the significant differences among these answers was (195.19) 

which was greater than the tabulated value of Chi-square at the degree of 

freedom (3) and the significant value level (1%) which was (11.35), this 

indicated that, there were statistically significant differences at the level 

(1%) among the answers of the respondents, which supported the 

respondents who had strongly agreed with the first hypothesis. The results 

showed that the first hypothesis was fulfilled. 

Table (4.5): The frequency distribution for the respondents’ answers 

about all questions of the first hypothesis 

Answer Number Percentage (%) 

Strongly agree 120 65.9 

Agree 52 28.6 

Neutral 7 3.8 

Disagree 3 1.6 

Total 182 100.0 
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4.4 The results of the second hypothesis (There is a statistically 

significant relationship between implementation of the internal audit 

methodology and the number of cases of non-conformity of the quality 

system according to the requirements of the standard for the efficiency 

of performance of the calibration and testing laboratories 

ISO/IEC17025:2005 and readiness for accreditation):  

4.4.1 The frequency distribution for the respondents’ answers about the 

questions of the second hypothesis: 

The results showed that the most frequency distribution for the respondents’ 

answers about the questions of the second hypothesis were (19) for strongly 

agree for the statement (The implementation of internal audit methodology 

leads to the reduction of errors and diffraction in the quality system) (table 

4.6).                      

Table (4.6): The frequency distribution for the respondents’ answers 

about the questions of the second hypothesis 

No

. 

Statement Strongly 

Agree 

Agree Neutral Disagree Strongly 

disagree 

1 There is a procedure for 

adjusting and 

implementing the internal 

audit of the quality system.                     

16 8 2 0 0 

2 The internal audit 

procedure is 

understandable and easy to 

implement.  

9 15 1 1 0 

3 The quality manger 

reviews the management 

procedures to ensure that 

they comply with the 

requirements of the 

standard for the efficiency 

of calibration and testing 

laboratories 

ISO/IEC17025:2005. 

15 10 1 0 0 

4 The technical manager 12 13 1 0 0 
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reviews technical 

procedures to ensure that 

they comply with 

requirements of standard 

for the efficiency of 

calibration and testing 

laboratories 

ISO/IEC17025:2005.  

5 The implementation of 

internal audit methodology 

leads to the reduction of 

errors and diffraction in 

the quality system.          

19 6 1 0 0 

6 The implementation of 

internal audit methodology 

leads to the reduction of 

cases of non-conformity 

by the accreditation body.    

17 8 1 0 0 

7 The implementation of the 

internal audit methodology 

contributes to the follow-

up of the diffraction that 

may appear in the 

procedures and work 

instructions.  

14 11 1 0 0 

     

4.4.2 The median of respondents’ answers about the questions of the 

second hypothesis: 

The calculated value of the median for the respondents’ answers of the 1
st
 

question was (5); this value means that, most of the respondents were 

strongly agreed with that “There is a procedure for adjusting and 

implementing the internal audit of the quality system”. For the 2
nd

 question 

was (4), this value means that, most of the respondents were agreed with that 

“The internal audit procedure is understandable and easy to implement”. For 

the 3
rd

 question was (5), this value means that, most of the respondents were 

strongly agreed with that “The quality manger reviews the management 

procedures to ensure that they comply with the requirements of the standard 
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for the efficiency of calibration and testing laboratories 

ISO/IEC17025:2005”. For the 4
th

 question was (4), this value means that, 

most of the respondents were agreed with that “The technical manager 

reviews technical procedures to ensure that they comply with requirements 

of standard for the efficiency of calibration and testing laboratories 

ISO/IEC17025:2005”. For the 5
th

 question was (5), this value means that, 

most of the respondents were strongly agreed with that “The implementation 

of internal audit methodology leads to the reduction of errors and diffraction 

in the quality system”. For the 6
th

 question was (5), this value means that, 

most of the respondents were strongly agreed with that “The implementation 

of internal audit methodology leads to the reduction of cases of non-

conformity by the accreditation body”. For the 7
th

 question was (5), this 

value means that, most of the respondents were strongly agreed with that 

“The implementation of the internal audit methodology contributes to the 

follow-up of the diffraction that may appear in the procedures and work 

instructions” (table 4.7). 

Table (4.7): The median of respondents’ answers about the questions of 

the second hypothesis 

Result Median Statement No. 

Strongly 

Agree 

5 There is a procedure for adjusting and implementing the 

internal audit of the quality system.                     

1 

Agree 4 The internal audit procedure is understandable and easy 

to implement.   

2 

Strongly 

Agree 

5 The quality manger reviews the management procedures 

to ensure that they comply with the requirements of the 

standard for the efficiency of calibration and testing 

laboratories ISO/IEC 17025:2005.  

3 

Agree 4 The technical manager  reviews technical procedures to 

ensure that they comply with requirements of standard for 

the efficiency of calibration and testing laboratories 

ISO/IEC 17025:2005.  

4 

Strongly 

Agreed 

5 The implementation of internal audit methodology leads 

to the reduction of errors and diffraction in the quality 

5 
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system.          

Strongly 

Agree 

5 The implementation of internal  audit methodology leads 

to the reduction of cases of non-conformity by the 

accreditation body.    

6 

Strongly 

Agree 

5 The implementation of the internal audit methodology 

contributes to the follow-up of the diffraction that may 

appear in the procedures and work instructions.  

7 

Strongly 

Agree 

5 Overall  

   

4.4.3 Chi-square test results for respondents’ answers about the 

questions of the second hypothesis: 

The calculated value of Chi-square for the significance of the differences for 

the respondents’ answers in the 1
st
 question was (11.38) which was greater 

than the tabulated value of Chi-square at the degree of freedom (2) and the 

significant value level (1%) which was (9.21), this indicated that, there were 

statistically significant differences at the level (1%) among the answers of 

the respondents, which supported the respondents who had strongly agreed 

with that “There is a procedure for adjusting and implementing the internal 

audit of the quality system”. In the 2
nd

 question was (21.38) which was 

greater than the tabulated value of Chi-square at the degree of freedom (3) 

and the significant value level (1%) which was (11.35), this indicated that, 

there were statistically significant differences at the level (1%) among the 

answers of the respondents, which supported the respondents who had 

agreed with that “The internal audit procedure is understandable and easy to 

implement”. In the 3
rd

 question was (11.62) which was greater than the 

tabulated value of Chi-square at the degree of freedom (2) and the significant 

value level (1%) which was (9.21), this indicated that, there were statistically 

significant differences at the level (1%) among the answers of the 

respondents, which supported the respondents who have strongly agreed 
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with that “The  quality manger reviews the management procedures to 

ensure that they comply with the requirements of the standard for the 

efficiency of calibration and testing laboratories ISO/IEC17025:2005”. In 

the 4
th

 question was (10.23) which was greater than the tabulated value of 

Chi-square at the degree of freedom (2) and the significant value level (1%) 

which was (9.21), this indicated that, there were statistically significant 

differences at the level (1%) among the answers of the respondents, which 

supported the respondents who  had agreed with that “The technical manager 

reviews technical procedures to ensure that they comply with requirements 

of standard for the efficiency of calibration and testing laboratories 

ISO/IEC17025:2005”. In the 5
th

 question was (19.92) which was greater 

than the tabulated value of Chi-square at the degree of freedom (2) and the 

significant value level (1%) which was (9.21), this indicated that, there were 

statistically significant differences at the level (1%) among the answers of 

the respondents, which supported the respondents who had strongly agreed 

with that “The implementation of internal audit methodology leads to the 

reduction of errors and diffraction in the quality system”. In the 6
th

 question 

was (14.85) which was greater than the tabulated value of Chi-square at the 

degree of freedom (2) and the significant value level (1%) which was (9.21), 

this indicated that, there were statistically significant differences at the level 

(1%) among the answers of the respondents, which supported the 

respondents who had strongly agreed with that “The implementation of 

internal audit methodology leads to the reduction of cases of non-conformity 

by the accreditation body”.  In the 7
th

 question was (10.69) which was 

greater than the tabulated value of Chi-square at the degree of freedom (2) 

and the significant value level (1%) which was (9.21), this indicated that, 

there were statistically significant differences at the level (1%) among the 
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answers of the respondents, which supported the respondents who had 

strongly agreed with that “The implementation of the internal audit 

methodology contributes to the follow-up of the diffraction that may appear 

in the procedures and work instructions” (table 4.8). 

Table (4.8): Chi-square test results for respondents’ answers about the 

questions of the second hypothesis 

No. Statement Degree of 

freedom 

Chi-square 

value 

1 There is a procedure for adjusting and implementing 

the internal audit of the quality system.                     

2 11.38 

2 The internal audit procedure is understandable and 

easy to implement.   

3 21.38 

3 The quality manger reviews the management 

procedures to ensure that they comply with the 

requirements of the standard for the efficiency of 

calibration and testing laboratories ISO/IEC 

17025:2005.  

2 11.62 

4 The technical manager  reviews technical procedures 

to ensure that they comply with requirements of 

standard for the efficiency of calibration and testing 

laboratories ISO/IEC 17025:2005.  

2 10.23 

5 The implementation of internal audit methodology 

leads to the reduction of errors and diffraction in the 

quality system.          

2 19.92 

6 The implementation of internal audit methodology 

leads to the reduction of cases of non-conformity by 

the accreditation body.    

2 14.85 

7 The implementation of the internal audit methodology 

contributes to the follow-up of the diffraction that 

may appear in the procedures and work instructions.  

2 10.69 

 

4.4.4 The frequency distribution for the respondents’ answers about all 

questions of the second hypothesis: 

The results showed that there were 102 (56.0%) were strongly agreed about 

all questions that related to the second hypothesis, 71 (39.0%) answers were 

agreed on that, 8 (4.4%) answers were neutrally about that, while 1(0.5%) 

answer was disagreed about that (table 4.9). The value of Chi-square test for 
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the significant differences among these answers was (158.88) which was 

greater than the tabulated value of Chi-square at the degree of freedom (3) 

and the significant value level (1%) which was (11.35), this indicated that, 

there were statistically significant differences at the level (1%) among the 

answers of the respondents, which supported the respondents who had 

strongly agreed with the second hypothesis. The results showed that the 

second hypothesis was fulfilled.  

Table (4.9): The frequency distribution for the respondents’ answers 

about all questions of the second hypothesis 

Answer Number Percentage (%) 

Strongly agree 102 56.0 

Agree 71 39.0 

Neutral 8 4.4 

Disagree 1 0.5 

Total 182 100.0 

    

4.5 The results of the third hypothesis (There is a statistically significant 

relationship between implementation of the internal audit methodology 

and the continuous improvement of the quality system and increased 

customer satisfaction):  

4.5.1 The frequency distribution for the respondents’ answers about the 

questions of the third hypothesis: 

The results showed that the most frequency distribution for the respondents’ 

answers about the questions of the third hypothesis were (18) for strongly 

agree for the statement (Internal audit leads to improves performance) (table 

4.10).   
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Table (4.10): The frequency distribution for the respondents’ answers 

about the questions of the third hypothesis                            

No. Statement Strongly 

Agree 

Agree Neutral Disagree Strongly 

disagree 

1 Internal audit contributes to 

the detection of diffraction 

before it affects the quality 

operations. 

12 11 2 0 1 

2 Internal audit enables 

opportunities for continuous 

improvement.  

14 11 1 0 0 

3 Internal audit helps identify 

best practices.                

12 13 1 0 0 

4 Internal audit leads to 

improves performance.        

18 7 1 0 0 

5 Internal audit contributes to 

focus on customer     

satisfaction.           

15 9 2 0 0 

 

4.5.2 The median of respondents’ answers about the questions of the 

third hypothesis: 

The calculated value of the median for the respondents’ answers of the 1
st
 

question was (4); this value means that, most of the respondents were agreed 

with that “Internal audit contributes to the detection of diffraction before it 

affects the quality operations”. For the 2
nd

 question was (5), this value means 

that, most of the respondents’ were strongly agreed with that “Internal audit 

enables opportunities for continuous improvement”. For the 3
rd

 question was 

(4), this value means that, most of the respondents were agreed with that 

“Internal audit helps identify best practices”. For the 4
th

 question was (5), 

this value means that, most of the respondents’ were strongly agreed with 

that “Internal audit leads to improves performance”. For the 5
th

 question was 

(5), this value means that, most of the respondents’ were strongly agreed 
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with that “Internal audit contributes to focus on customer satisfaction” (table 

4.11).                                        

Table (4.11): The median of respondents’ answers about the questions 

of the third hypothesis 

Result Median Statement No. 

Agree 4 Internal audit contributes to the detection of diffraction 

before it affects the quality operations 

1 

Strongly 

Agree 

5 Internal audit enables opportunities for continuous 

improvement 

2 

Agree 4 Internal audit helps identify best practices 3 

Strongly 

Agree 

5 Internal audit leads to improves performance 4 

Strongly 

Agree 

5 Internal audit contributes to focus on  customer     

satisfaction 

5 

Strongly 

Agree 

5 Overall  

 

4.5.3 Chi-square test results for respondents’ answers about the 

questions of the third hypothesis: 

The calculated value of Chi-square for the significance of the differences for 

the respondents’ answers in the 1
st
 question was (15.54) which was greater 

than the tabulated value of Chi-square at the degree of freedom (3) and the 

significant value level (1%) which was (11.35), this indicated that, there 

were statistically significant differences at the level (1%) among the answers 

of the respondents, which supported the respondents who had strongly 

agreed with that “Internal audit contributes to the detection of diffraction 

before it affects the quality operations”. In the 2
nd

 question was (10.69) 

which was greater than the tabulated value of Chi-square at the degree of 

freedom (2) and the significant value level (1%) which was (9.21), this 

indicated that, there were statistically significant differences at the level 

(1%) among the answers of the respondents, which supported the 
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respondents who had strongly agreed with that “Internal audit enables 

opportunities for continuous improvement”. In the 3
rd

 question was (10.23) 

which was greater than the tabulated value of Chi-square at the degree of 

freedom (2) and the significant value level (1%) which was (9.21), this 

indicated that, there were statistically significant differences at the level 

(1%) among the answers of the respondents, which supported the 

respondents who had agreed with that “Internal audit helps identify best 

practices”. In the 4
th

 question was (17.15) which was greater than the 

tabulated value of Chi-square at the degree of freedom (2) and the significant 

value level (1%) which was (9.21), this indicated that, there were statistically 

significant differences at the level (1%) among the answers of the 

respondents, which supported the respondents who had strongly agreed with 

that “Internal audit leads to improves performance”. In the 5
th

 question was 

(9.77) which was greater than the tabulated value of Chi-square at the degree 

of freedom (2) and the significant value level (1%) which was (9.21), this 

indicated that, there were statistically significant differences at the level 

(1%) among the answers of the respondents, which supported the 

respondents who have strongly agreed with that “Internal audit contributes 

to focus on customer satisfaction" (table 4.12). 
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Table (4.12): Chi-square test results for respondents’ answers about the 

questions of the third hypothesis 

No. Statement Degree of 

freedom 

Chi-

square 

value 

1 Internal audit contributes to the detection of diffraction 

before it affects the quality operations. 

3 15.54 

2 Internal audit enables opportunities for continuous 

improvement.  

2 10.69 

3 Internal audit helps identify best practices.                2 10.23 

4 Internal audit leads to improves performance.        2 17.15 

5 Internal audit contributes to focus on customer 

satisfaction.           

2 9.77 

 

4.5.4 The frequency distribution for the respondents’ answers about all 

questions of the third hypothesis: 

The results showed that there were 71 (54.6%) answers were strongly agreed 

about all questions that related to the third hypothesis, 51 (39.2%) answers 

were agreed on that, 7 (5.4%) answers were neutrally about that, while 1  

(0.8%)  answer was strongly disagreed about that (table 4.13). The value of 

Chi-square test for the significant differences among these answers was 

(106.68) which was greater than the tabulated value of Chi-square at the 

degree of freedom (3) and the significant value level (1%) which was 

(11.35), this indicated that, there were statistically significant differences at 

the level (1%) among the answers of the respondents, which supported the 

respondents who had strongly agreed with the third hypothesis. The results 

showed that the third hypothesis was fulfilled. 
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Table (4.13): The frequency distribution for the respondents’ answers 

about all questions of the third hypothesis 

Answer Number Percentage (%) 

Strongly agree 71 54.6 

Agree 51 39.2 

Neutral 7 5.4 

Strongly disagree 1 0.8 

Total 130 100.00 

 

4.6 Summary of Chi-square test for the respondents’ answers about all 

hypotheses: 

According to the values of Chi-square test, the results showed that the first 

hypothesis was fulfilled with first order according to the first largest value of 

Chi-square (195.19). The second hypothesis was fulfilled with second order 

according to the second largest value of Chi-square (158.88). Lastly, the 

third hypothesis was fulfilled with third order according to third largest 

value of Chi-square (106.68) (table 4.14).        

Table (4.14): Summary of Chi-square test for the respondents’ answers 

about all hypotheses 

No. Hypothesis Chi-square 

value 

1 There is a statistically significant relationship between implementation 

of internal audit methodology and implementation of quality system 

according to requirements of standard for efficiency of performance of 

calibration and testing laboratories ISO/IEC 17025:2005. 

195.19 

2 There is a statistically significant relationship between implementation 

of the internal audit methodology and the number of cases of non-

conformity of the quality system according to the requirements of the 

standard for the efficiency of performance of the calibration and testing 

laboratories ISO/IEC 17025:2005,and readiness for accreditation. 

158.88 

3 There is a statistically significant relationship between implementation 

of the internal audit methodology and the continuous improvement of 

the quality system and increased customer satisfaction. 

106.68 
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Chapter 5 

Discussion, conclusion and recommendations 

5.1 Discussion: 

The present study showed that the most frequency distribution for the 

respondents’ answers about the questions of the first hypothesis was (22) for 

strongly agree for the statement (The internal audit methodology contributes 

to ensure the effectiveness of the quality system). Also, the present study 

showed that the value of the median for the respondents' answers about the 

all questions that related to the first hypothesis was (5). This value, in 

general, means that most of the respondents have strongly agree with all 

what mentioned about the first hypothesis. The results reflected that the most 

frequency distribution for the respondents’ answers about the questions of 

the second hypothesis were (19) for strongly agree for the statement (The 

application of internal audit methodology leads to the reduction of errors and 

diffraction in the quality system). The value of the median for the 

respondents' answers about the all questions that related to the second 

hypothesis was (5). This value, in general, means that most of the 

respondents have strongly agree with all what mentioned about the second 

hypothesis. The present study showed that the most frequency distribution 

for the respondents’ answers about the questions of the third hypothesis were 

(18) for strongly agree for the statement (Internal audit leads to improves 

performance). The value of the median for the respondents' answers about 

the all questions that related to the third hypothesis was (4). This value, in 

general, means that most of the respondents have agree with all what 

mentioned about the third hypothesis. The findings from the present study 

were in disagreement with findings obtained by Fadul (2014) who found that 

the services provided by national public health laboratory (NPHL) was low 
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quality; there was no clear management system with unknown 

responsibilities inside NPHL, but the findings of the present study were in 

agreement with the findings of Hamza (2015) who found that the awareness 

and perception of top managers of ISO helped them in the process of 

evaluation and measuring the system as well achieving intended results, 

work environment inside the laboratory was suitable and helped in correct 

testing results and provided implementing ISO system enhanced the 

performance and the quality of the laboratory. Also, the results obtained 

from the present study were in agreement with results obtained by Mohamed 

(2016) who found that the effect of the ISO 17025 was clearly visible; the 

systems have been improved to the best.  
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5.2 Conclusion:  

The study concluded that implementation of the internal audit methodology 

have impact on the improvement of the quality system and increased 

customer satisfaction according to the requirements of ISO/IEC17025:2005 

in the study areas.  

5.3 Recommendations:                                                                           

Based on the results of the study recommended that:  

- The internal audit methodology should be benefited from the view of the 

beneficiary of the application procedures. 

- The internal audit procedure should be understandable and easy to 

implement. 

- Internal audit should be contributed to the detection of diffraction before it 

affects the quality operations. 

 

                          

 

 

 

 

 

 

 

 

 

 

 

 



54 
 

 

 

 

 

 

 

 

 

 

 

REFRERENCES  

 

 

 

 

 

 

 

 

 

 

 



58 
 

References 

American National Standards Institute (ANSI) (2018). U. S. accreditation 

bodies directory. Available at:   

https://www.standardsportal.org/usa.../USaccreditation_bodies.aspx. 

American Society for Quality (ASQ) (2019). The ASQ Auditing 

Handbook, 4
th

 edition, ASQ Quality Press.  

Borsting, C., Rockenbauer, E. and Morling, N., (2009). Validation of a 

single nucleotide polymorphism (SNP) typing assay with 49 SNPs for 

forensic genetic testing in a laboratory accredited according to the ISO 

17025 standard. Forensic Science International: Genetics, 4(1):34-42. 

Bui, N. (2017). Implementation of quality management system to testing 

laboratory in compliance with ISO/IEC 17025:2005 standard. International 

business- management consulting. pp. 25-26. Available at: 

https://www.theseus.fi. 

Cianfrani, C. and West, J. (2013). Auditing process-based quality 

management systems-second. Available at: www.asq.org. 

Consultant ISO 17025 (2017). What are the benefits of ISO 17025 

accreditation. Available at: www.consultantiso17025.com. 

Fadul, S. M. (2014). Impact of implementing ISO/IEC 17025 in the quality 

of Sudanese laboratories Service. M.Sc. thesis in Total Quality Management 

and Excellence. Sudan University of Science and Technology. Available at: 

http://repository.sustech.edu. 

Gardner, M. (2017). ISO/IEC 17025: Explained management and technical 

requirements. Available at: https://quality.eqms.co.uk.  

Grant, T. (2015). Internal auditing. North Carolina department of 

agriculture customer services. Available at: www.aafco.org. 

https://www.google.com/url?client=internal-uds-cse&cx=016411134356970301196:ufdyk3moz48&q=https://www.standardsportal.org/usa_en/resources/USaccreditation_bodies.aspx&sa=U&ved=2ahUKEwjg4ZybnpXlAhUzDmMBHUt-BhAQFjAAegQIAxAB&usg=AOvVaw2J91h9OgQVJ0VIqko_IzHN
https://www.google.com/url?client=internal-uds-cse&cx=016411134356970301196:ufdyk3moz48&q=https://www.standardsportal.org/usa_en/resources/USaccreditation_bodies.aspx&sa=U&ved=2ahUKEwjg4ZybnpXlAhUzDmMBHUt-BhAQFjAAegQIAxAB&usg=AOvVaw2J91h9OgQVJ0VIqko_IzHN
https://asq.org/quality-press/display-item?item=H1435
https://asq.org/quality-press/display-item?item=H1435
https://www.theseus.fi/
http://www.asq.org/
http://www.consultantiso17025.com/
http://repository.sustech.edu/


59 
 

Hahn, R., and Christian, W. (2016). Definition of ISO, international 

organization of standardization. Business and Society, 55 (1):90-129. 

Hamza, L. K. (2015). Impact of implementing ISO/IEC 17025 and its role 

in improving performance of laboratories of Sudanese Standards and 

Metrology Organization. M.Sc. thesis in Total Quality Management and 

Excellence. Sudan University of Science and Technology. Available at: 

http://repository.sustech.edu. 

Hepner, I., Wilcock, A. and Aung, M. (2004). Auditing and continual 

improvement in the meat industry in Canada. British Food Journal, 106 

(7):553-568.  

Hoyle, D. (2007). Quality management essentials.1
st
 edition. Published by 

Elsevier Limited, UK. 

Huber, L. (2007). Understanding and implementing ISO/IEC 17025. pp. 8. 

International Laboratory Accreditation Cooperation (ILAC) (2007). 

ILAC guidelines for the requirements for the competence of providers of 

proficiency testing schemes. Available at: www.google.com. 

International Organization for Standardization (ISO 17025) (2005). 

General requirements for the competence of testing and calibration 

laboratories. Available at: https://www.iso.org 

International Organization of Standardization (ISO 19011) (2011). 

Guideline for auditing management system. Available at: 

http://www.iso.org. 

Khodabocus, F. (2011). Implementation practical benefits of 

ISO/IEC1725:2005 in a testing laboratory. University of Mauritius Research 

Journal, 17. Available at: www.ajol.info. 

http://repository.sustech.edu/
https://www.emerald.com/insight/search?q=Ingrid%20Hepner
https://www.emerald.com/insight/search?q=Anne%20Wilcock
https://www.emerald.com/insight/search?q=May%20Aung
https://www.emerald.com/insight/publication/issn/0007-070X
https://www.iso.org/
http://www.iso.org/
http://www.ajol.info/


60 
 

Laboratory Compliance (Lab compliance) (2019). ISO/IEC 17025 in 

Laboratories, internal and external audits. Available at: www.lab 

compliance.com.  

Lewis, W. E. and Veerapillai, G. (2004). Software testing and continuous 

quality improvement. pp. 5. Available at: https://books.google.com/books?. 

Metha, B. B. (2013). Implementing ISO/IEC 17025:2005. A practical guide, 

Kindle Edition. ASQ Quality Press. 

Mohamed, E. S. (2016). Impact of implementation of ISO 17025 in 

chemical laboratories and aimed to detect the laboratories performance 

before and after implementation of the ISO 17025. M.Sc. thesis in Total 

Quality Management and Excellence. Sudan University of Science and 

Technology. Available at: http://repository.sustech.edu. 

Naagarazan, R. S. and Arivalagar, A. A. (2006). Total quality 

management. 2
nd

 edition. 

National Leather Technology Center (NLTC) (2016). NLTC report. 

National Quality Institute (NQI) (2014). Annual progress report to 

congress: national strategy for quality improvement in health care. Agency 

for healthcare research and quality. Submitted by the U.S. Department of 

Health and Human Services. Available at:  

https://www.ahrq.gov/workingforquality/reports/2014-annual-report.html. 

National Quality Institute (NQI) (2016). National healthcare quality and 

disparities report. Agency for healthcare research and quality. AHRQ Pub. 

No.17-0001. Available at: 

https://www.ahrq.gov/research/findings/nhqrdr/index.html. 

Oliver, E. L. (2018). Implementation of ISO/IEC17025:2005 practices in 

small and academic laboratories. A dissertation submitted in partial 

fulfillment of requirements for the degree of Doctor of Philosophy in Food 

https://www.google.com/search?sa=N&hl=en&biw=1024&bih=664&tbm=bks&tbm=bks&q=inauthor:%22William+E.+Lewis%22&ved=2ahUKEwiQ4e2Bu43lAhVQhqQKHSupAz84ChD0CDAAegQIARAE
https://www.google.com/search?sa=N&hl=en&biw=1024&bih=664&tbm=bks&tbm=bks&q=inauthor:%22Gunasekaran+Veerapillai%22&ved=2ahUKEwiQ4e2Bu43lAhVQhqQKHSupAz84ChD0CDAAegQIARAF
New%20folder/Software%20testing%20and%20continuous%20quality%20improvement.%20pp.%205.%20Available%20at:%20https:/books.google.com/books?.
New%20folder/Software%20testing%20and%20continuous%20quality%20improvement.%20pp.%205.%20Available%20at:%20https:/books.google.com/books?.
http://repository.sustech.edu/
https://www.ahrq.gov/workingforquality/reports/2014-annual-report.html


61 
 

Science and Technology, University of Nebraska. Available at: 

https://pdfs.semanticscholar.org. 

South African National Accreditation System (SANAS) (2015). Available 

at: https://www.sanas.co.za. 

Valdiveso-Gomez, V. and Aguilar-Quesada, R. (2018). Quality 

management system for laboratory and external quality assurance programs.  

Available at: www.intechopen.com. 

Voluntary Laboratory Accreditation Center (VLAC-VR101) (2011).  

Available at: https://www.vlac.co.jp. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

https://pdfs.semanticscholar.org/
https://www.sanas.co.za/
https://www.vlac.co.jp/


62 
 

 

 

 

 

 

 

 

 

 

 

APPENDICES 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



54 
 

Appendices 

Appendix (1): 



55 
 

√

                                                           

 

 



56 
 

 

√



57 
 



58 
 

 

 

 

 

 



59 
 

 

 

 

 

Appendix (2): 

 

 

Sudan University of Science and Technology 

College of Graduate Studies 

 

 

Mr./Mrs. …………………………………………………. 

 

The subject: Questionnaire 

 

The researcher prepares scientific research as one of the requirements for 

obtaining a master's degree in Total Quality Management and Excellence 

entitled: 

The Impact of Internal Audit on Improvement of Quality System 

Regarding ISO 17025 in National Leather Technology Center and 

Sudanese Standards and Metrology Organization, Khartoum State- 

Sudan 

 

Please note that the data obtained will be used for the purpose of scientific 

research only and will be treated with strict confidentiality 
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Researcher: Rabab Mustafa Tallha 

 

  

 

Firstly: Personal information 

Please put (√) in the appropriate answer square which suit for you: 

1. Gender: 

a. Male                                          b. Female 

2. Age (years): 

a. Less than 30                               c. 41 to 50 

b. 30 to 40                         d. More than 50                

3. Academic qualification:  

a. Bachelors           c. Master          

b. Higher diploma                    d. Doctorate                                             

4. Years of experience: 

a. Less than 5 years               c. 10 and less than 15 year  

b. 5 and less than 10 years                d. 15 years and more            

5. The extent of your training on the standard of efficiency of the 

performance of calibration and testing laboratories ISO/IEC 17025:2005: 

a. Average    c. Very good          

b. Good                                    d. Excellent                       

6. Job title:  

a. Technician                            c. Director of department  

b. Engineer                    d. Head of department             

e. Else ………………………….  
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Secondly: Measuring the study variables  

Please put (√) mark in the answer square that suits your opinion: 

The first hypothesis: 

There is a statistically significant relationship between implementation of the 

internal audit methodology and implementation of the quality system 

according to the general requirements of the standard for the efficiency of 

the performance of the calibration and testing laboratories ISO/IEC 

17025:2005  

Strongly 

disagree 

Disagree Neutral Agree Strongly  

Agree  

Statement  No.  

     The internal audit 

methodology 

contributes to the 

identification of 

deficiencies in the 

quality system    

1 

     The internal audit 

methodology 

contributes the 

difficulty of 

implementing 

certain points in 

the procedures 

2 

     The internal audit 

methodology 

benefits from the 

view of the 

beneficiary of the 

implementation 

procedures 

3 

     The application of 

the internal audit 

methodology leads 

to easy 

understanding and 

implementation of 

4 
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procedures and 

work instructions 

 

 

 

    The internal audit 

methodology 

contributes to 

increasing the 

efficiency of 

procedures and 

work instructions 

5 

     The internal audit 

methodology 

contributes to 

ensuring the 

effectiveness of the 

quality system   

6 

     The internal audit 

methodology 

contributes to 

increasing the 

effectiveness of the 

procedures and 

work    instructions         

7 
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The second hypothesis: 

There is a statistically significant relationship between implementation of the 

internal audit methodology and the number of cases of non-conformity of 

the quality system according to the efficiency of performance of the 

calibration and testing laboratories ISO/IEC17025:2005 and readiness for 

accreditation.   

Strongly 

disagree 

Disagree  Neutral  Agree  Strongly 

agree 

Statement   No.  

     There is a procedure 

for adjusting and 

implementing the 

internal audit of the 

quality system                     

1 

     The internal audit 

procedure is 

understandable and 

easy to implement   

2 

     The  quality manger 

reviews the 

management 

procedures to ensure 

that they comply 

with the 

requirements of the 

standard for the 

efficiency of 

calibration and 

testing laboratories 

IO/IEC17025:2005  

3 

     The technical 

manager  reviews 

technical procedures 

to ensure that they 

comply with 

requirements of 

standard for the 

efficiency of 

4 
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calibration and 

testing laboratories 

ISO/IEC17025:2005  

     The implementation 

of internal audit 

methodology leads 

to the reduction of 

errors and 

diffraction in the 

quality system          

5 

     The implementation 

of internal  audit 

methodology leads 

to the reduction of 

cases of non-

conformity by the 

accreditation body    

6 

     The implementation 

of the internal audit 

methodology 

contributes to the 

follow-up of the 

diffraction that may 

appear in the 

procedures and 

work instructions  

7 
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The third hypothesis:            

There is a statistically significant relationship between implementation of the 

internal audit methodology and the continuous improvement of the quality 

system and increased customer satisfaction.                    

Strongly 

disagree  

Disagree  Neutral  Agree  Strongly 

agree  

Statement No.  

     Internal audit 

contributes to the 

detection of 

diffraction before 

it affects the 

quality operations 

1 

     Internal audit 

enables 

opportunities for 

continuous 

improvement  

2 

     Internal audit 

helps identify best 

practices                

3 

     Internal audit 

leads to improves 

performance        

4 

     Internal audit 

contributes to 

focus on  

customer     

satisfaction           

5 

 

 

 

 

 

 

                              


