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Abstract  
 
Internal audits have become one of the key practices for organizations to control the adherence of their 
processes with standard procedures and regulations. The benefits of conducting internal audits are well 
acknowledged in the literature. However, it is difficult for organizations to assess how effective the 
conducted internal audits are. The ability to measure the effectiveness of internal audits and identify 
factors that may influence this effectiveness can help organizations to understand their current condition 
and ultimately improve their performance in the future. Therefore, this research study investigates the 
factors that may influence the effectiveness of internal audits. We performed a systematic literature 
review to identify the indicators that are used to quantify the effectiveness of internal audits, and the 
factors that are considered to influence the internal audit effectiveness as studied in the existing 
literature. Next, we performed an empirical study and conducted a survey with an online questionnaire 
in a multinational company that produces medical devices. Applying PLS-SEM technique to 42 
observations received from the questionnaire reveals that the competence of internal audit department, 
information and communication before and during internal audit, and an effective quality management 
system have significant influence on the internal audit effectiveness as perceived by the employees. The 
results also indicate that the effective quality management system influences effectiveness as measured 
using the audit findings and recommendations density, and the time required to complete internal audit 
document. Thus, the findings signify the importance of effective quality management system as the key 
factor influencing the internal audit effectiveness both as perceived by the stakeholders and as quantified 
using objectively measured indicators.  
 
Keywords: quality management system, internal audit, effectiveness, perceived, objectively measured, 
factors, influence, empirical study. 
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Management Summary 
 
Introduction 
In the current market conditions where there is a high competition among organizations, improving 
organization’s performance plays an important role in ensuring that the organization stays competitive 
(Ramly, Ramly, & Yusof, 2008). Quality Management System (QMS) are considered as an important 
approach that can be adopted by organizations to improve their performance and product quality 
(Kafetzopoulus, Psomas, & Gotzamani, 2015). Internal audit is required as a periodic evaluation of QMS 
to verify its implementation and improvement (Arter, Cianfrani, & (Jack) West, 2013). Despite the 
presumption that conducting internal audits bring benefits, it is challenging for organizations to assess 
how effective the internal audit activities are. An effective audit is expected to produce the intended 
results to enable the organization to improve its performance (Ramly et al., 2008). The ability to measure 
as well as identify factors that may influence the effectiveness of internal audits can help organizations to 
understand their current condition and ultimately improve their performance in the future. Therefore, 
the objective of this thesis is to investigate the influence of a set of factors on the effectiveness of internal 
audits.  
 
Structured Literature Review 
A structured literature review was performed focusing on the way that the effectiveness of internal audits 
is operationalized, and the factors that potentially influence the effectiveness of internal audits as 
investigated in the existing literature. Internal audit is seen as a multi-faceted concept, and thus multiple 
factors may influence it (Lenz & Hahn, 2015). Based on a structured literature review, several factors have 
been identified in existing studies that are considered to influence the effectiveness of internal audits. 
The literature also suggests a set of indicators used to operationalize internal audit effectiveness, that can 
be categorized into objectively measured and subjectively measured ones. The literature review results 
in the framework depicted in Figure 1. 

 
Figure 1 Integrated framework for internal audit effectiveness 
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Research Model and Hypotheses  
In order to investigate the influential factors of internal audit effectiveness, we designed an empirical 
research that involves a survey with practitioners. Considering the setting in which we conducted our 
survey, we selected a set of potentially influencing factors and indicators of internal audit effectiveness 
from the framework resulted from our SLR (Figure 1). Accordingly, we designed a research model as 
depicted in Figure 2. Based on this research model, we derived a set of hypotheses  
 

 
Figure 2 Research model: influence of internal audit factors to internal audit effectiveness 

 
Empirical Research Methods 
For this thesis research, the data was acquired from two different sources. The first data source was online 
questionnaire aimed to collect data for hypotheses testing. The survey was conducted in a large 
multinational manufacturer that produces medical devices in The Netherlands. The survey target was both 
auditors and auditees involved in internal audits conducted in 2017. The questionnaire used the validated 
measurement model from existing studies. In addition, multi-item scales were also developed in 
collaboration with the domain expert for the measurement models that are not available in the existing 
studies (quality of audit work, scope limitation, organizational setting). In order to gather data for the 
objectively measured indicators of effectiveness, we resorted to the document control system and 
corresponding audit plan and report documents. In total, there were 49 people participated in this survey 
for the 15 internal audits conducted in 2017, which eventually became 42 observations for main analysis 
due to data preprocessing. Furthermore, we did not distinguish the data received from the auditors and 
auditees in the survey. Although literature suggest that the perception of these parties might be different, 
the content experts in the company indicated that there is no significant sign of a difference in the 
company between auditor and auditees that would invalidate the results obtained from the analysis of 
the data of the combined set.  Figure 3 depicts the summary of data sources used in this thesis research 
and sample size used for the analysis. For statistical analysis, partial least squares structural equation 
modeling was used with additional testing of Mahalanobis Distance for outlier checking and skewness and 
kurtosis parameters for normality checking. 
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Figure 3 Data collection method 

Results and Conclusion 
Table 1 shows the hypotheses testing results. The empirical research results support competence of 
internal audit department, information and communication, and effective QMS factor have an influence 
on perceived internal audit effectiveness. In regards to objectively measured internal audit effectiveness, 
the empirical study results show that the quality of audit work factor positively influences audit finding 
and recommendation density while effective QMS negatively influences audit finding and 
recommendation density. Moreover, effective QMS also negatively influences time required to complete 
audit document which, in this case, is the audit plan document. Therefore, it can be concluded that 
effective QMS is the prominent factor that influences internal audit effectiveness. 
 

Table 1 Hypotheses testing results 

No Hypotheses Result 
H1 Competence of internal audit department has a significant influence on perceived 

internal audit effectiveness. 
Supported 

H2 Competence of internal audit department has a significant influence on objectively 
measured internal audit effectiveness (as measured using “Internal audit findings 
and recommendations density” and “Time required to complete internal audit 
document”). 

Not 
Supported 

H3 Internal audit independence has a significant influence on perceived internal audit 
effectiveness. 

Not 
Supported 

H4 Internal audit independence has a significant influence on objectively measured 
internal audit effectiveness (as measured using “Internal audit findings and 
recommendations density” and “Time required to complete internal audit 
document”). 

Not 
Supported 

H5 Auditee’s attitude has a significant influence on perceived internal audit 
effectiveness. 

Not 
Supported 

H6 Auditee’s attitude has a significant influence on objectively measured internal audit 
effectiveness (as measured using “Internal audit findings and recommendations 
density” and “Time required to complete internal audit document”). 

Not 
Supported 

H7 Internal audit objectivity has a significant influence on perceived internal audit 
effectiveness. 

Not 
Supported 

H8 Internal audit objectivity has a significant influence on objectively measured internal 
audit effectiveness (as measured using “Internal audit findings and 
recommendations density” and “Time required to complete internal audit 
document”). 

Not 
Supported 

H9 Information and communication has a significant influence on perceived internal 
audit effectiveness. 

Supported 

H10 Information and communication has a significant influence on objectively measured 
internal audit effectiveness (as measured using “Internal audit findings and 

Not 
Supported 
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recommendations density” and “Time required to complete internal audit 
document”). 

H11 Conduct risk consulting has a significant influence on perceived internal audit 
effectiveness. 

Not 
Supported 

H12 Conduct risk consulting has a significant influence on objectively measured internal 
audit effectiveness (as measured using “Internal audit findings and 
recommendations density” and “Time required to complete internal audit 
document”). 

Not 
Supported 

H13 Innovation and technology has a significant influence on perceived internal audit 
effectiveness. 

Not 
Supported 

H14 Innovation and technology has a significant influence on objectively measured 
internal audit effectiveness (as measured using “Internal audit findings and 
recommendations density” and “Time required to complete internal audit 
document”). 

Not 
Supported 

H15 Quality of audit work has a significant influence on perceived internal audit 
effectiveness. 

Not 
Supported 

H16 Quality of audit work has a significant influence on objectively measured internal 
audit effectiveness as measured using: 

Partially 
Supported 

H16a Internal audit findings and recommendations density Supported 
H16b Time required to complete internal audit document Not 

Supported 
H17 Scope limitation has a significant influence on perceived internal audit effectiveness. Not 

Supported 
H18 Scope limitation has a significant influence on objectively measured internal audit 

effectiveness (as measured using “Internal audit findings and recommendations 
density” and “Time required to complete internal audit document”). 

Not 
Supported 

H19 Effective QMS has a significant influence on perceived internal audit effectiveness. Supported 
H20 Effective QMS has a significant influence on objectively measured internal audit 

effectiveness (as measured using “Internal audit findings and recommendations 
density” and “Time required to complete internal audit document”) 

Supported 

H21 Organizational setting has a significant influence on perceived internal audit 
effectiveness. 

Not 
Supported 

H22 Organizational setting has a significant influence on objectively measured internal 
audit effectiveness (as measured using “Internal audit findings and 
recommendations density” and “Time required to complete internal audit 
document”). 

Not 
Supported 

H23 Management support has a significant influence on perceived internal audit 
effectiveness. 

Not 
Supported 

H24 Management support has a significant influence on objectively measured internal 
audit effectiveness (as measured using “Internal audit findings and 
recommendations density” and “Time required to complete internal audit 
document”). 

Not 
Supported 

 
Practical Implication and Contribution 
The research findings will be useful for practitioners aiming to improve the effectiveness of internal audits 
conducted in their organizations. The indicators can be used not only in assessing and monitoring the 
effectiveness of their audits, but also in understanding and improving the factors that contribute in 
achieving organization’s objectives. Accordingly, two key actions that can be taken by the organizations 
for this purpose include ‘facilitating training regarding internal audits to improve employee’s 
competencies and communication skills - both verbal and written’, and maintaining the QMS to keep it 
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up-to-date with the new regulations and standards. This research also contributes to the current state of 
research by providing new evidence on the internal audit factors that have significant influence on the 
internal audit effectiveness - both as perceived by the stakeholders and as objectively measured. 
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1. Introduction 
 
“If you can't measure it, you can't improve it.” The quote from Peter Drucker, the man who invented 
modern business management, suits perfectly the challenge faced by organizations nowadays. In the 
current situation where there is a high competition among organizations, improving organization 
performance plays an important role to ensure that the organization stays competitive (Ramly et al., 
2008). However, the organizations need capabilities to measure their performance. Natarajan (2017) 
argues that organizations’ objective is to satisfy their customers and other related parties through their 
quality. Hence, organizations must be able to measure their current quality and adjust their operations 
for continuous performance improvement (Ramly et al., 2008). As a consequence, most of the 
organizations focus on quality and improvement by reviewing the processes thoroughly as well as 
measuring their performance (Gasston & Rout, 1994). One of the approaches that can be adopted by 
organizations to improve their product/service quality and performance is the Quality Management 
System (QMS) (Kafetzopoulus et al., 2015). In a QMS, the processes within organizations are documented 
in procedures to help guarantee the  desired product/service quality and fulfil the demands of both 
internal and external customers (Natarajan, 2017).  
 
Not only adopting QMS, but periodic evaluation of QMS is also critical to verify the implementation and 
improvement of the QMS itself (Arter et al., 2013). One of the most commonly applied techniques to 
evaluate QMS is the internal audit (Arter et al., 2013). Internal audit can be defined as “a process in which 
an objective and impartial evaluation is made of all or part of a quality management system’s 
implementation against agreed-upon criteria” (Arter et al., 2013). Internal audit is usually used in the 
attempt to analyze, manage, and improve the QMS (Ramly et al., 2008). On top of this, internal audits are 
required to comply with majority of company-wide international quality standards, including for instance 
the ISO standards (Nichols, 2014). The extent of value that an internal audit can bring to the organization 
depends on how effectively the internal audit operates in the organization (Dittenhofer, 2001; Getie 
Mihret & Wondim Yismaw, 2007). Given its importance, it is crucial to measure and ultimately improve 
the effectiveness of an internal audit.  
 
Effectiveness is defined as “doing the right thing” while efficiency means “doing them well” and Bednarek 
(2018) argued that this definition implies that effectiveness is more important characteristic of an internal 
audit than efficiency. An effective audit meets the defined objectives including satisfying the customer 
(Karapetrovic & Willborn, 2000) and improving organization’s performance (Ramly et al., 2008). In 
addition, the effective internal audit will greatly contribute to the effectiveness of each auditee in 
particular and the organization as a whole (Dittenhofer (2001)). Figure 4 below exhibits the overview of 
internal audit effectiveness as part of a QMS improvement process. The effectiveness of internal audit - 
as a part of the QMS- needs to be monitored and measured for continuous improvement. 
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Figure 4: QMS internal audit (Ramly et al., 2008) 

 
Despite the benefits of internal audit effectiveness, it is difficult to assess the effectiveness of internal 
audits (Hill et al., 2009). Moreover, insufficient attention has been given to the internal audit compared 
to the external audit (Arena & Azzone, 2009). There is limited information in the existing studies about 
how the effectiveness of internal audits can be measured, whereas measurement of effectiveness is a key 
aspect in understanding the drivers of internal audit quality (Alzeban & Gwilliam, 2014; Beckmerhagen, 
Berg, Karapetrovic, & Willborn, 2004; Cohen & Sayag, 2010; Dittenhofer, 2001).  
 
The existing studies indicate several factors considered to influence the effectiveness of internal audits. 
The works that study these factors, however, do not necessarily converge into an agreed-upon conclusion 
regarding the impact of these factors. There are several researchers and practitioners investigating this 
topic, and new findings are constantly being incorporated to the existing research (Gasston & Rout, 1994). 
Therefore, there is a need to understand the state of the research on the effectiveness of internal audits 
and identify the factors that influence the internal audit effectiveness. 
 

1.1. Research Motivation and Objective 
Reports indicate that almost half of the big multinational companies do not track the value of their internal 
audit function to the organization (Bota-Avram, Popa, & Stefanescu, 2010). However, there is a growing 
interest in measuring and evaluating the internal audit effectiveness, which will consequently help us to 
understand how it can be quantified and what influential factors exist (Bota-Avram et al., 2010).  
 
Quantifying internal audit effectiveness is challenging as there are various factors and stakeholders that 
have to be considered (Bender, 2006). One of the examples to describe this problem is relating internal 
audit effectiveness with the underlying problem as shown in Figure 5. Quadrant 1 shows the worst 
situation where the internal audit fails to identify the underlying problem that potentially has serious 
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impact on organizations. Quadrants 2 and 3 show no issue to the organization since there is no underlying 
problem. Nonetheless, there are two problems in this situation. First problem related to the ability to 
determine whether the audit is effective or not because there is no direct evidence. Likewise, the second 
problem refers to the difficulty in determining whether there are underlying problems or not in reality. 
Only in Quadrant 4 shows the ideal situation where the organizations can see direct evidence of internal 
audit effectiveness due to the internal audit can detect the underlying problem. Nonetheless, there is still 
no guarantee that all underlying problems have been identified. Given the dilemma and difficulty as 
presented in Figure 5 to detect the underlying problem and determine whether the internal audit is 
effective or not, it is important to examine the factors considered to influence the internal audit 
effectiveness (Bender, 2006).  
 

 
Figure 5 Audit effectiveness in the presence or absence of underlying problems (Bender, 2006) 

 
With this background, the objective of this thesis is to investigate the influence of a set of factors on the 
effectiveness of internal audits.  To this end, first, we conducted a systematic literature review to study 
how the effectiveness of internal audits is operationalized/measured in the existing literature, and the 
factors that are considered to influence this effectiveness. Next, we designed and conducted an empirical 
study that involved a survey with practitioners to investigate the influential factors. A set of potential 
factors and indicators were selected (from the set that we have synthesized from the existing literature) 
based on the setting in which we conducted our survey. The results from the empirical study provide 
evidence for the factors that have significant influence on the internal audit effectiveness. 
 

1.2. Report Outline 
The remainder of this thesis report is organized as follow: Chapter 2 provides an overview of the 
theoretical background and related work. Chapter 3 describes the research design followed in this thesis. 
The hypotheses used in the empirical study are also argued in this section. Chapter 4 presents the 
reliability and validity check and the structural result of the empirical study that we performed. 
Subsequently, in Chapter 5 findings from the empirical study are discussed. Finally, the conclusion, 
limitation, future research, followed by practical implications are presented in Chapter 6. 
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2. Background and Related Work 
This section explains the background and related work related to internal audit effectiveness. First, QMS, 
internal audit, audit effectiveness and related concepts are introduced. Next, the findings from the 
structured literature review on the indicators of internal audit effectiveness and the factors that 
potentially influence the internal audit effectiveness are presented. 
 

2.1. Quality Management System (QMS) 
Quality can be defined as “the degree to which a set of inherent characteristics fulfills requirements” 
(Kramme, Hoffmann, & Pozos, 2011). In the same vein, Quality Management System (QMS) can be 
defined as “a management system to direct and control an organization with regard to quality” (Kramme 
et al., 2011). The implementation of QMS  represents the basic precondition of organizations to improve 
their customer satisfaction (Kafetzopoulus et al., 2015; Ramly et al., 2008). The intrinsic motivation to 
implement QMS in an organization is to increase the competitiveness through fulfilling customer 
requirements with minimal time and cost, while the extrinsic motivation is to stay compliant with 
numerous regulatory requirements (Kramme et al., 2011). Certain regulatory and international standards 
force organizations to adopt QMS and plan, manage, implement, and maintain their processes (The 
International Organization for Standardization, 2016).  
 

2.2. Internal Audit 
As a part of the QMS, the internal audit is one of the quality tools to assist organizations to improve quality 
and performance (Ramly et al., 2008). The Institute of Internal Auditors (IIA) has elaborated a definition 
of the internal audit as follows: “an independent, objective assurance and consulting activity designed to 
add value and improve an organization’s operations. It helps an organization accomplish its objectives by 
bringing a systematic, disciplined approach to evaluate and improve the effectiveness of risk management, 
control, and governance processes” (Institute of Internal Auditors (IIA), 2012). The International 
Organization for Standardization (ISO) defines the internal audit as the “systematic, independent and 
documented process for obtaining audit evidence and evaluating it objectively to determine the extent to 
which the audit criteria are fulfilled” (The International Organization for Standardization, 2011). Table 2 
shows related terms to internal audit activity according to the ISO. 
 

Table 2: Audit related term and definition (The International Organization for Standardization, 2011) 

Audit Term Definition 

Audit Criteria Set of policies, procedures or requirements used as a reference against 
which audit evidence is compared 

Audit Evidence Records, statements of fact or other information, which are relevant to the 
audit criteria and verifiable 

Audit finding Results of the evaluation of the collected audit evidence against audit 
criteria 

 
The definition of internal audit according to the Institute of Internal Audits (IIA) and ISO (ISO 9001) can be 
overlapped and contradicted to each other, but there is a clear boundary between these two (Gutbrod & 
Wiele, 2012). On the one hand, ISO audits are part of an established QMS with the purpose to improve 
quality performance and ensure the adherence to the defined quality management program (Gutbrod & 
Wiele, 2012). On the other hand, internal audits (as defined by IIA) are usually done by an independent 
department to help organizations achieve their goals by providing a structured approach to evaluate and 
improve the effectiveness of “risk management, control and governance process” (Gutbrod & Wiele, 
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2012). Furthermore, the main aspects of internal audit according to IIA are: “reliability of financial 
reporting, effectiveness and efficiency of operations, and compliance with applicable laws and 
regulations” (Gutbrod & Wiele, 2012).  
 
Based on the organization who performs audit activities, an audit can be categorized into two forms: 
internal audit and external audit. Internal audits, sometimes called first-party audits, are performed by 
the organization itself, or on its behalf and the purpose usually for management review and other internal 
purposes (The International Organization for Standardization, 2011). On the other hand, external audits 
include second and third-party audits. Second party audits are performed by parties who are related to 
the organization, for example customers or suppliers. Third party audits are performed by independent 
audit institutions, such as regulators or institutions that provide certification (The International 
Organization for Standardization, 2011).  
 
Another notion that appears similar to audit is assessment. Different with an audit which has a "standard" 
and a guideline or procedure of how a process should be performed, there is no "standard" in an 
assessment (EFQM, 2013).  Assessment is defined as a “formalized and standardized evaluation of the 
processes of an organizational unit against a reference model” (Mildner, 2017). Typically, this reference 
model describes the advisable outcomes but not specific ways how to achieve that outcome and thus it is 
up to the organization to manage (EFQM, 2013). Furthermore, the assessment highly depends on the 
assessor’s experience and the situation (Mildner, 2017). Audit tends to be fully objective due to it is bound 
to a certain standard or regulation while assessment cannot be fully objective which cause assessment to 
have a certain rating scheme (e.g., “none-partially-mostly-fully”) (Mildner, 2017).  
 
This thesis adopts the notion of audit (instead of the assessment), which emphasizes on the compliance 
with certain laws, regulations, and standards. The focus of the audit is on the internal audit to emphasize 
that the audit is performed by the organization itself. Moreover, audit definition from ISO is selected 
because it is more relevant to the context.  
 
The key requirement of internal audit is for compliance to the QMS by verifying the effective 
implementation and maintaining of QMS (Natarajan, 2017). Moreover, the main task of an internal audit 
is to provide an objective evaluation of the implementation of QMS, minimize the risk, and provide 
recommendations to improve the audited process (Maruszewska & Bialy, 2013). The internal audit can be 
divided into the following components: input, management, resources, and audit output (Cianfrani & 
West, 2013). The audit input consists of policy, documents, audit planning, customer feedback while 
management provides resources and review results. The resources of the audit are the trained personnel 
to conduct the internal audit activities and the audit output is related to the audit report, findings, 
recommendation, etc. The overview of internal audit as part of QMS can be found in Figure 6. 
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Figure 6 Internal audit overview (Arter et al., 2013) 

 
By implementing QMS, traditionally the organizations conduct an internal audit by checking particular 
unit or department against certain QMS requirement (Islamova & Volkova, 2017). Islamova & Volkova 
(2017) in their paper argue that this approach imposed some drawbacks due to the limited information 
that is available and processes may interrelate among several business units. Furthermore, many 
standards and regulatory requirements are organized by process and thus encourage organizations to 
conduct audits based on process, not department or unit (Russel, 2006). Hence, this is in-line with the 
internal audit as by nature internal audit related to QMS is validating the process that has been effectively 
implemented (Arter et al., 2013).  
 
There is another common type of audit that is used to be associated with QMS: product audit. Product 
audit is “audit to determine whether product verification requirements are being met or not” (Arter et al., 
2013). Product audits are usually conducted on finished, packed product against the relevant product-
related specifications (Nichols, 2014). In this thesis research, this product audit is out of scope and the 
effectiveness of internal audit will be measured for process audits but not for product audits. 
 

2.3. Internal Audit Effectiveness 
A typical evaluation of internal audit performance is a comparison of the actual performance with the 
predefined objectives, including the measurement of the achieved effectiveness and efficiency 
(Beckmerhagen et al., 2004). The word “effectiveness” has been defined by Arena & Azzone (2009) as “the 
capacity to obtain results that are consistent with targets objective”. Dittenhofer (2001), however, defined 
the term as “the achievement of a desired condition, the outcome a result” although this condition is often 
not well defined but can be measured in degrees. On the other hand, Dittenhofer (2001) defined the 
efficiency as “the output per unit of input or how well the organization has utilized its resources in 
producing measurable outputs.” Aligned with the common understanding of the terms, Chambers (1992) 
defines effectiveness as “doing the right thing”, and efficiency as “doing them well”. 
 
Beckmerhagen et al. (2004) argue that the effectiveness and efficiency have to be measured separately, 
as there is a possibility that the audit is effective but not efficient and vice versa. For instance, all objectives 
have been achieved but with a great amount of expense. In contrast, it is possible that the audit is efficient 
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and the auditors spend little time on audit activities, but the objectives are not achieved. Bednarek (2018) 
also argues that the effectiveness is more important aspect than efficiency because if the internal audit is 
not effective, it is worthless regardless of how efficient the internal audit is.  
 
From the definition of effectiveness and efficiency given above, the definition of internal audit 
effectiveness can be derived. Effective audit means “the audit will produce the intended result and 
organization able to improve their performance” (Ramly et al., 2008). Another definition of effective 
internal audit as presented by Dittenhofer (2001) is “the achievement of objectives and goals of the 
internal audit function”. Institute Internal Audit (IIA) defined internal audit effectiveness as “the degree 
(including quality) to which established objectives are achieved” (The Institute of Internal Auditors, 2010). 
Dittenhofer (2001) observed that if the internal audit quality is maintained, it will contribute to the 
adherence of the process and operations to the regulation or standard, and thus internal audit contributes 
to the effectiveness of the auditee in particular and the organization as a whole.  
 

2.4. Structured Literature Review on the Factors of Internal Audit Effectiveness 
There are several factors considered in the existing literature to influence the effectiveness of internal 
audits. The works that study these factors, however, do not necessarily converge into an agreed-upon 
conclusion regarding the impact of these factors. Therefore, to address our research objective, there is a 
need to understand the state of the research on the effectiveness of internal audits, examine the 
indicators or metrics used for operationalizing/quantifying the effectiveness of internal audits, and 
understand the factors that influence the internal audit effectiveness. We performed a structured 
literature review (SLR) to address this need.  
 
For our SLR, we formulated the following questions: 

Q1: What indicators do the studies in the existing literature use to operationalize the effectiveness 
of an internal audit? 
Q2: What factors are considered in the literature to influence the effectiveness of an internal audit? 

 

2.4.1. SLR Design 
In conducting our SLR, the guideline provided by (Kitchenham & Charters, 2007) was followed. The 
literature search was performed for the studies published in the academic journals and conference 
proceedings between the years 2000 and 2018 (January). The steps shown in Figure 9 were derived from 
the guidelines for performing SLRs (Kitchenham & Charters, 2007) and applied as a procedure in 
systematically searching and selecting relevant studies. 
  
In step 1 and step2, the research problem and questions for the SLR were defined (as discussed above), 
respectively. In step 3, pilot searches were conducted to review the scope and refine the search string to 
be used for the subsequent comprehensive searches. 
 
Based on the results of prior steps, in step 4, the search string was derived. Accordingly, the following 
string was used for the retrieval from the data sources (electronic libraries):  
 

((effectiveness) AND ("internal audit"))  
 
In step 5, the following major electronic libraries were identified as the data sources of relevant studies: 
Scopus, ScienceDirect, ACM Digital Library, Web of Science, IEEE Xplore, SpringerLink, Emerald Insight. 
These libraries cover a broad range of relevant accessible publishers (Kitchenham & Charters, 2007).  
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In step 6, the inclusion and exclusion criteria, which are to be applied on the resulting publications to 
identify those that are relevant to the primary research, were defined. These criteria were aligned with 
the research objective and questions, and defined as follows:  
Inclusion Criteria:  

 Inc1 - Publications that are published in English language. 

 Inc2- Publications that are published between 2000 and 2018 (January). 

 Inc3- Publications related to the topic of (internal) process audit. 

 Inc4- Publications that present quantitative analyses with measurements or indicators regarding 
the effectiveness of (internal) process audits. 

 Inc5- Publications that present qualitative analyses including factors that influence the 
effectiveness of (internal) process audits. 

Exclusion Criteria: 

 Exc1- Publications in the grey literature; e.g. papers without bibliographic information (such as 
publication date/type, volume and issue numbers), working papers, white papers, or report 
published by audit firms or internal audit related organizations. 

 Exc2- Publications that do not explicitly relate to process audits or internal audits. 

 Exc3- Publications that study specific sub-topics regarding financial or accounting audits. 

 Exc4- Publications that investigate measures, indicators, analyses, or evaluations on (internal) 
process audits’ efficiency (instead of effectiveness). 

 Exc5- Publications that have enhanced, more complete, and recent versions that offer a larger 
extent of contribution of the original paper. 
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Figure 7: SLR steps and resulting number of publications 

In step 7, we performed the main search in electronic libraries. As each library provides slightly different 
search features, specific query strings and strategy were developed for each library taking the main search 
string formulated in step 4 as the basis. As a general rule, the query strings were applied to the title, 
keywords, and abstracts of the publications residing in the libraries. This is with the exception of Springer 
Link, which supports searching only full-texts and titles. The search result in this online library resulted 
1997 publications, which were sorted by relevance. The first 80 publications were considered relevant, as 
further examination of publications between 80 and 100 did not identify any additional relevant work. In 
total, 3097 publications were initially retrieved.  
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Before applying the inclusion and exclusion criteria, in step 8, duplicate entries resulting from the search 
of multiple electronic libraries were removed to generate a list of unique publications. After a careful 
review of 3097 publications, 1410 were marked as duplicate, leading to 1687 (unique) publications. In 
step 9, each publication was reviewed based on the information provided in the title, abstract and 
keywords. Inclusion and exclusion criteria were applied in this step for selecting relevant publications. As 
a result, 19 (out of 1687) publications were identified for thorough investigation (Table 3). 
 

Table 3: Number of studies initially retrieved and selected in the electronic libraries 

Digital library # Initially Retrieved # Initially Selected 
Scopus 182 8 
ScienceDirect 1167 2 
ACM 216 1 
Web Science 87 2 
IEEE 269 1 
Springer 80 1 
Emerald 1096 4 
TOTAL 3097 19 

 
In step 10, the full-texts of 19 publications were read. Re-applying the inclusion and exclusion criteria to 
these publications led to a refined list of 15 publications. The references of these publications are also 
analyzed and identified 13 additional literatures following a snowballing approach proposed in (Wohlin, 
2014) that were missing in the initial master list. This step led to a final list of 28 primary studies. Accepting 
a publication as a primary study meant that it would be used as a source to be used to answer the research 
questions in this SLR. 
 
In step 11, first, a data extraction form was constructed to help analyze and synthesize the key findings to 
be collected from each publication. This involves the information about the research methods that were 
used in the study reported in the publication, the dependent and independent factors that are 
investigated, the way these factors are operationalized and the metrics used to indicate these factors 
including the audit effectiveness, and the results of the experiment that are reported. For each 
independent factor that is investigated in the study, the relation/correlation with the dependent variable 
– i.e., audit effectiveness- is recorded (in terms of ‘no effect’, ‘partially supported effect’, or ‘significant 
effect’).  
 
The next sub-sections present the findings related to the indicators/measures of internal audit (IA) 
effectiveness (Section 2.4.2) and the influential factors of IA effectiveness (Section 2.4.3).  
 

2.4.2. Indicators for Internal Audit Effectiveness 
Given the limited extent of academic work on the effectiveness of internal audits, only a few indicators 
are proposed in the literature, that are validated and tested for their reliability (Cohen & Sayag, 2010). As 
a consequence, majority of the studies observed the factors that influenced the internal audit 
effectiveness but do not present the actual metrics used to quantify internal audit effectiveness. Only a 
few studies explicitly describe the indicators that were used. In addition, the existing studies have not 
converged into a set of commonly accepted indicators that can be used to quantify the effectiveness of 
internal audits. This section synthesizes the indicators used in the primary studies. 
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Table 4 shows the indicators used for the operationalization of internal audit effectiveness and the list of 
existing studies that use them. These indicators can be distinguished into the objectively measured 
indicators and those that represent the subjective opinions of various stakeholders (i.e., the effectiveness 
as perceived by them).  
 

Table 4 Internal audit effectiveness measurement 

No Internal Audit Effectiveness 
Indicator  

# of 
Studies 

References 

OBJECTIVELY MEASURED EFFECTIVENESS 

IAEM 1 Fulfillment Degree of Internal 
Audit Plan 

3 (Bota-Avram et al., 2010; Bota-Avram & 
Stefanescu, 2009; Soh & Martinov‐Bennie, 
2011) 

IAEM 2 Time Required to Complete 
Audit Plan 

2 (Bota-Avram et al., 2010; Soh & Martinov‐
Bennie, 2011) 

IAEM 3 Recommendation 
Implementation Rate 

6 (Arena & Azzone, 2009; Bednarek, 2018; Bota-
Avram et al., 2010; Coetzee & Erasmus, 2017; 
Mizrahi & Ness-Weisman, 2007; Soh & 
Martinov‐Bennie, 2011) 

IAEM 4 Time to Issue Internal Audit 
Report 

2 (Bota-Avram et al., 2010; Bota-Avram & 
Stefanescu, 2009) 

IAEM 5 Time to Solve Internal Audit 
Findings 

3 (Bota-Avram et al., 2010; Bota-Avram & 
Stefanescu, 2009; Soh & Martinov‐Bennie, 
2011) 

IAEM 6 Time Management  1 (Bota-Avram & Stefanescu, 2009) 

IAEM 7 Number of Audit Findings 3 (Beckmerhagen et al., 2004; Bota-Avram et al., 
2010; D’Onza, Selim, Melville, & Allegrini, 
2015) 

IAEM 8 Audit Value 5 (Al-Twaijry, Brierley, & Gwilliam, 2003; Bota-
Avram et al., 2010; Coetzee & Erasmus, 2017; 
Shu, Li, Wang, & Zhang, 2010; Soh & Martinov‐
Bennie, 2011) 

PERCEIVED (SUBJECTIVELY MEASURED) EFFECTIVENESS 

IAEM 9 Perceived Internal Audit 
Effectiveness  

12 (Ahmad, Othman, Othman, & Jusoff, 2012; Al-
Twaijry et al., 2003; Alshbiel, 2017; Alzeban & 
Gwilliam, 2014; M. azu S. Badara & Saidin, 
2014; Dejnaronk, Little, Mujtaba, & 
McClelland, 2015; Dellai, Ali, & Omri, 2016; 
Endaya & Hanefah, 2013; Getie Mihret & 
Wondim Yismaw, 2007; Lenz, Sarens, & Hoos, 
2017; Rupsys & Boguslauskas, 2007; Tackie, 
Marfo-Yiadom, & Oduro Achina, 2016) 

IAEM 10 Stakeholder’s satisfaction 3 (Bota-Avram et al., 2010; Cohen & Sayag, 2010; 
L. J. Erasmus & Coetzee, 2018) 

IAEM 11 Perceived Added Value to 
Organization 

3 (Cohen & Sayag, 2010; D’Onza et al., 2015; L. J. 
Erasmus & Coetzee, 2018) 

 
Below is a brief description of each internal audit effectiveness indicator. 
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IAEM1. Fulfillment Degree of Internal Audit Plan 
Bednarek (2018) in his paper defined the fulfillment degree of internal audit plan as the ratio of internal 
audit activities that are performed according to internal audit plan in a certain period to those that are 
planned. This indicator can be measured by counting the number of realized activities at a certain period 
and compare them against the initial plan.  
IAEM2. Time Required to Complete Audit Plan 
This metric refers to the necessary time required to fulfill the audit plan as other instruments to measure 
the internal audit effectiveness (Soh & Martinov‐Bennie, 2011). However, there is no further explanation 
of how the time required to complete the audit plan can be measured in the existing studies. 
IAEM3. Recommendation Implementation Rate 
This indicator specifies the ratio between the number of audit recommendations that are approved or 
agreed by the auditees or management and that have been implemented, and the total number of 
recommendations proposed by the internal auditor (Bednarek, 2018). As discussed previously, internal 
audit role is expanding to provide value added to the organization. Recommendation from the internal 
auditor is seen as one of the value added to organizations since the recommendation may contain the 
best practices or process improvement. 
IAEM4. Time to Issue Internal Audit Report 
This metric refers to the time required to issue an internal audit report for the last day of fieldwork (Bota-
Avram et al., 2010). Surveys conducted by Ernst & Young in 2007 and 2008 revealed that the time to issue 
internal audit report becomes the second most used metrics for measuring internal audit effectiveness 
(Bota-Avram & Stefanescu, 2009). 
IAEM5. Time to Solve Internal Audit Findings 
This metric indicates the time required by auditees to solve the internal audit findings start from verifying 
the audit finding until solving the audit finding (Bota-Avram et al., 2010). 
IAEM6. Time Management 
This metric distinguished the time required to perform main internal audit activities and the time required 
to do other activities, for example administrative activities (Bota-Avram et al., 2010). 
IAEM7. Number of Audit Findings 
Audit findings indicate the conformity or nonconformity to the established procedure and can lead to the 
identification of improvement recommendation (The International Organization for Standardization, 
2011). There are various debates in existing studies related this indicator to measure internal audit 
effectiveness due to this indicator can be misleading because some internal auditors may feel pressure to 
find audit findings instead of analyzing the process to find improvement (Beckmerhagen et al., 2004). 
IAEM8. Audit value 
Audit value is defined as cost saving and revenue enhancement due to internal audit activities (Al-Twaijry 
et al., 2003; Soh & Martinov‐Bennie, 2011). Apart from this, the impact of the implementation of audit 
findings or recommendation can also be used to measure the effectiveness of internal audit. 
IAEM9. Perceived Internal Audit Effectiveness 
Perceived effectiveness of internal audit is defined as the degree to which predefined objectives are 
achieved by performing an internal audit (Tackie et al., 2016). Dittenhofer (2001) also added the perceived 
effectiveness of internal audit is achieved if there is no underlying issues are revealed after the audit 
activities. 
IAEM10. Stakeholder’s Satisfaction 
Various existing studies used satisfaction of internal audit to quantify the internal audit effectiveness (M. 
S. Badara & Saidin, 2013; Bota-Avram & Stefanescu, 2009). The main objective of this metric is to find out 
the overall satisfaction rate of the internal audit stakeholders with internal audit activities and identify 
the potential cause of the dissatisfaction (Bota-Avram et al., 2010).  
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IAEM11. Perceived Added Value to Organization 
Based on the official definition of internal audit, the ultimate goal of the internal audit function is the 
creation of value added to the organization (Dellai et al., 2016). An internal audit is effective when it 
contributes to create added value to the organization (Getie Mihret & Wondim Yismaw, 2007). 
 

2.4.3. Factors of Internal Audit Effectiveness  
This section presents the details of the factors that are considered to influence the effective internal audits 
as studied in the existing literature. The literature accepts that an effective internal audit brings value to 
the organization by ensuring the adherence to the established procedure or regulation and provide 
opportunities to improve the audited process (Yee, Sujan, James, & Leung, 2008). However, the studies 
also pinpoint a widening gap between the expectations of internal audit stakeholders (L. J. Erasmus & 
Coetzee, 2018). Accordingly, the underlying problems are often detected after the internal audits, which 
cause difficulty in determining whether the audit was effective or not (Bender, 2006). Furthermore, it was 
suggested that quantifying the effectiveness of internal audit might be proxied by examining the factors 
that may influence the effectiveness of internal audit (Bender, 2006). Table 5 below list-down all the 
factors considered to influence internal audit effectiveness in the existing studies. 
 

Table 5: Factors considered influence to internal audit effectiveness  

No Internal Audit Effectiveness 
Factors 

References 

IAEF 1 Competence of Internal 
Audit Department 

(Ahmad et al., 2012; Al-Twaijry et al., 2003; Alshbiel, 2017; Alzeban 
& Gwilliam, 2014; Arena & Azzone, 2009; M. azu S. Badara & Saidin, 
2014; Bednarek, 2018; Cohen & Sayag, 2010; Dellai et al., 2016; 
Endaya & Hanefah, 2013; L. J. Erasmus & Coetzee, 2018; Feizizadeh, 
2012; Getie Mihret & Wondim Yismaw, 2007; Lenz & Hahn, 2015; 
Lenz et al., 2017; Rupsys & Boguslauskas, 2007; Soh & Martinov‐
Bennie, 2011; Tackie et al., 2016) 

IAEF 2 Size of Internal Audit 
Department 

(Ahmad et al., 2012; Alzeban & Gwilliam, 2014; Arena & Azzone, 
2009; Bednarek, 2018; D’Onza et al., 2015; L. J. Erasmus & 
Coetzee, 2018) 

IAEF 3 Organizational Setting (D’Onza et al., 2015; Getie Mihret & Wondim Yismaw, 2007; 
Karagiorgos, Drogalas, & Giovanis, 2011; Lenz & Hahn, 2015; Lenz 
et al., 2017) 

IAEF 4 Scope Limitation (Al-Twaijry et al., 2003; L. J. Erasmus & Coetzee, 2018; Lenz & 
Hahn, 2015) 

IAEF 5 Compliance With Applicable 
Standard 

(D’Onza et al., 2015; Dejnaronk et al., 2015; Feizizadeh, 2012) 

IAEF 6 Management Training 
Ground 

(Cohen & Sayag, 2010; Dellai et al., 2016; Tackie et al., 2016) 

IAEF 7 Auditee’s Attitude (Getie Mihret & Wondim Yismaw, 2007) 

IAEF 8 Internal Audit 
Independence 

(Al-Twaijry et al., 2003; Alzeban & Gwilliam, 2014; Bednarek, 2018; 
Cohen & Sayag, 2010; D’Onza et al., 2015; Dejnaronk et al., 2015; 
Dellai et al., 2016; L. J. Erasmus & Coetzee, 2018; Lenz & Hahn, 
2015; Lenz et al., 2017; Tackie et al., 2016) 

IAEF 9 Internal Audit Objectivity (D’Onza et al., 2015; Dejnaronk et al., 2015; Dellai et al., 2016; 
Endaya & Hanefah, 2013) 

IAEF 10 Conduct Risk Consulting (Arena & Azzone, 2009; M. azu S. Badara & Saidin, 2014; 
Dejnaronk et al., 2015; L. J. Erasmus & Coetzee, 2018; Karagiorgos 
et al., 2011; Lenz & Hahn, 2015) 
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No Internal Audit Effectiveness 
Factors 

References 

IAEF 11 Innovation and Technology (D’Onza et al., 2015) 

IAEF 12 Quality of Audit Work (Al-Twaijry et al., 2003; Alshbiel, 2017; Bednarek, 2018; Bota-
Avram et al., 2010; Bota-Avram & Stefanescu, 2009; Cohen & 
Sayag, 2010; Dejnaronk et al., 2015; Endaya & Hanefah, 2013; L. J. 
Erasmus & Coetzee, 2018; Rupsys & Boguslauskas, 2007; Tackie et 
al., 2016) 

IAEF 13 Effective Internal Control 
System 

(M. azu S. Badara & Saidin, 2014; Karagiorgos et al., 2011) 

IAEF 14 Management Support for 
Internal Audit 

(Ahmad et al., 2012; Al-Twaijry et al., 2003; Alshbiel, 2017; Alzeban 
& Gwilliam, 2014; Cohen & Sayag, 2010; Dejnaronk et al., 2015; 
Dellai et al., 2016; Getie Mihret & Wondim Yismaw, 2007; Lenz & 
Hahn, 2015; Lenz et al., 2017; Soh & Martinov‐Bennie, 2011; 
Tackie et al., 2016)  

IAEF 15 Interaction Between 
Internal and External Audit 

(Al-Twaijry et al., 2003; Alzeban & Gwilliam, 2014; M. azu S. Badara 
& Saidin, 2014; Bota-Avram & Stefanescu, 2009; L. J. Erasmus & 
Coetzee, 2018; Lenz & Hahn, 2015) 

IAEF 16 Cooperation with Audit 
Committee 

(Ahmad et al., 2012; Alshbiel, 2017; Arena & Azzone, 2009; 
Bednarek, 2018; D’Onza et al., 2015; Lenz & Hahn, 2015) 

IAEF 17 Information and 
Communication  

(Dejnaronk et al., 2015; Karagiorgos et al., 2011) 

 
A brief description of each factor is presented below: 
IAEF1. Competence of Internal Audit Department 
This factor refers to the proficiency and professional care of the internal audit department, as represented 
by the internal auditor. According to IIA, ‘the internal auditors must possess the knowledge, skills, and 
other competencies needed to perform their individual responsibilities’, which is referred to as proficiency. 
Similarly,  ‘the internal auditors must apply the care and skill expected of a reasonably prudent and 
competent internal auditor’, which is referred to as professional care (Institute of Internal Auditors (IIA), 
2012).  
IAEF2. Size of Internal Audit Department 
Bednarek (2018) argues that one of the obligatory conditions to be met to allow an internal auditor to 
conduct effective internal audits is the availability of an adequate number of qualified experts. Similarly, 
Arena & Azzone (2009) argue that larger internal audit departments would allow internal auditors to do 
rotations, ultimately leading to a more objective internal audit. Hence, the size of the internal audit 
department is considered as an important factor that potentially influences the internal audit 
effectiveness. 
IAEF3. Organizational Setting 
Organizational setting is not only related to organizational policy and procedures to guide the internal 
audit operation but also covers the organizational profile, internal organization role and position in the 
whole organizational setting (Getie Mihret & Wondim Yismaw, 2007). Clear policy and procedure aligned 
with the organization practices are crucial and may influence the internal audit effectiveness (Getie Mihret 
& Wondim Yismaw, 2007).   
IAEF4. Scope Limitation 
Scope limitation is the “extent and boundaries of an audit” (The International Organization for 
Standardization, 2011). By defining the correct scope, internal auditor is able to identify potential process 
improvement or detect non-conformance. 
 



15 
 

IAEF5. Compliance with Applicable Standard 
An effective internal auditor will operate in adherence to professional standards (Feizizadeh, 2012). One 
of the standards that can be adopted is ISO standard, for example ISO 19011 as a standard guideline 
performing audit activities (Beckmerhagen et al., 2004). 
IAEF6. Management Training Ground 
Dellai et al. (2016) argue that the management training ground improves the internal audit effectiveness 
since the internal audit activities can be used to train potential managers. By conducting internal audit 
activities, internal auditor will have a better understanding of the process as well as internal control and 
a wide variety of knowledge. 
IAEF7. Auditee’s Attitude 
According to ISO 19011:2016, auditee is “organization being audit” (The International Organization for 
Standardization, 2011). In this context, the auditee refers to the people in the organization who are being 
audited. Getie Mihret & Wondim Yismaw (2007) defined auditee attributes as proficiency of the auditee, 
auditee attitude, and level of cooperation with the auditor. These attributes also relate to the capability 
of auditees to meet their objectives and affect the audit effectiveness.  
IAEF8. Internal Audit Independence 
Independence of internal audit is deemed as a key driver for internal audit effectiveness (Alzeban & 
Gwilliam, 2014). Independence is defined as “the freedom from conditions that threaten the ability of the 
internal audit activity to carry out internal audit responsibilities in an unbiased manner” (Dejnaronk et al., 
2015). 
IAEF9. Internal Audit Objectivity 
Objectivity is defined as “an unbiased mental attitude that allows internal auditors to perform 
engagements in such a manner that they believe in their work product and that no quality compromises 
are made” (Dejnaronk et al., 2015). In regards to internal audit, objectivity requires that internal auditors 
judgement based on the evidence obtained during audit activities (Dejnaronk et al., 2015).  
IAEF10. Conduct Risk Consulting 
In the last few years, internal audit perspective has been changed from a traditional focus on the 
compliance and monitoring against certain standards/regulatory requirements into a new perspective 
that endorses focusing and offering recommendations for improving organization’s performance (Arena 
& Azzone, 2009). Risk-based auditing is considered as a new perspective that helps organizations 
understand the risk which could hinder them from reaching their objectives (Arena & Azzone, 2009).  
IAEF11. Innovation and Technology 
Internal audit is believed performing well if the internal audit can leverage auditing technology effectively 
(PWC, 2014). There are wide range of tools that can be used to assist internal audit such as electronic 
communication, statistical sampling, electronic working papers, etc (D’Onza et al., 2015). Due to the value 
provided by auditing technology and data analysis techniques, internal audit has now the capability to 
examine vast amounts of data, identify potential issues, provide recommendations which would influence 
the effectiveness of internal audit itself (Bota-Avram et al., 2010). 
IAEF12. Quality of Audit Work 
The quality of internal auditing refers to how the internal auditors conduct their activities and evaluate 
processes according to procedure or standard (Cohen & Sayag, 2010). Quality of audit work also refers to 
“the planning and supervision, fieldwork, recording, reporting, findings, recommendations, and follow up 
activities of internal audit” (Endaya & Hanefah, 2013).  
IAEF13. Effective Internal Control System 
An effective internal control system ensures that “effective control measures are established by an 
organization with the aim of safeguarding their assets, ensuring the reliability of records both financial 
and non-financial, as well as ensuring compliance with relevant policies and procedures” (M. azu S. Badara 
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& Saidin, 2014). The components of the control system, such as policies and procedures, are used to 
evaluate the effectiveness of control systems (Karagiorgos et al., 2011).  
IAEF14.Management Support for Internal Audit 
Management support becomes critical to facilitate the internal auditors in conducting their duties. Similar 
to the in any substantial undertaking in an organization, the support and commitment of the top 
management for internal auditing play an important role, - particularly in the implementation of the audit 
recommendations (Al-Twaijry et al., 2003; Alzeban & Gwilliam, 2014; Cohen & Sayag, 2010) 
IAEF15. Interaction between Internal and External Audit 
The literature report on the positive influence of increased interaction (in the form of joint planning, 
information and report exchange, etc.) between internal and external audit actions (Alzeban & Gwilliam, 
2014; M. azu S. Badara & Saidin, 2014). 
IAEF16. Cooperation with Audit Committee 
The internal audit and audit committee are two different control bodies: internal audit operates within 
the organization, while the audit committee is established from the members of Board of Directors for 
monitoring and evaluation (Arena & Azzone, 2009). The cooperation between the internal audit and the 
audit committee is important for both parties as it is considered to have an impact on the effectiveness 
of the internal audit activities through information and data sharing (Bednarek, 2018).  
IAEF17. Information and Communication 
Information and communication factor refers to the identification, understanding, and exchange of 
information in an appropriate form and timeframe to accomplish the internal audit objectives 
(Karagiorgos et al., 2011). 
 
Beside factors mentioned above, there are also some other factors that have been investigated in a limited 
number of studies for their influence to the internal audit effectiveness such as organization sector (public 
or private sector) and outsourcing internal audit. Despite limited assessment, these factors potentially can 
be further investigated.  
 

2.4.4. Conclusions from the Structured Literature Review 
The following sub-section contains the most relevant findings and conclusions from the literature analysis, 
subsequently their implications to the empirical study conducted. Figure 8 presents an integrated 
framework of the internal audit effectiveness that is synthesized from the existing literature. The 
framework incorporates the factors as investigated in the primary studies that are considered to have an 
influence on the internal audit effectiveness. The framework also incorporates the indicators used to 
measure the internal audit effectiveness. Each study examined in our review investigate the influence of 
at least one of these factors on at least one of the internal audit effectiveness indicators. 
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Figure 8 Integrated framework for internal audit effectiveness 

We can distinguish between two categories of indicators in the existing literature: objectively measured 
indicators and indicators regarding the perceived effectiveness (or subjectively measured indicators). The 
early findings indicate an imbalance emphasis in quantifying internal audit effectiveness. We observed 
that the indicators in the category of perceived effectiveness are dominant in the existing literature. 
Aligned with this, only few studies in the existing literature used the indicators that objectively measure 
the effectiveness of internal audits. To address this gap, our empirical study aims to investigate factors 
considered to influence internal audit effectiveness using both indicators. 
 
The internal audit effectiveness factors studied in existing studies can be categorized into two different 
sides: supply side and demand side (Lenz & Hahn, 2015). The supply side refers to the factors that are 
based on the self-assessment of internal auditors, while the demand side refers to the factors that involve 
the perspectives of other stakeholders, such as the auditees. Majority of the primary studies did an 
empirical study to investigate the influence of supply-side factors, which leads to a narrow perspective 
and overly optimistic self-assessment by the internal auditors (Lenz & Hahn, 2015). The demand-side 
perspective is crucial as it sheds light on the perceptions of the auditees, external auditors, and other 
stakeholders of the internal audits (Lenz & Hahn, 2015). As a consequence, our empirical study aims to 
involve both auditor and auditees to gather the perceptions of a wider range of stakeholders.  
 
Majority of existing studies performed empirical study by gathering opinion or perception of stakeholders 
from various organizations, both public and private sector. Different organizations may have different 
objectives of performing internal audit. Consequently, the perception and operationalization of effective 
internal audit might be also different across different organizations. In addition, only a few of existing 
studies performed statistical checking to detect the difference in multiple organizations participated in 
the empirical research. An organization usually has common objectives of conducting internal audits, and 
thus can provide a suitable setting to conduct reliable assessment about internal audit effectiveness by 
keeping an important set of environment-related factors constant. 
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3. Research Design 
The previous chapter gives an overview of the concept and theory, as well as findings from the SLR we 
conducted. This chapter presents the design that was followed for this research. First, the research 
methodology is presented including the steps executed systematically. Second, the research model is 
described followed by the independent and dependent variables to formulate the hypotheses. Third, the 
method of data collection is explained. Fourth, data analysis method used for the main analysis is 
elaborated. 
 

3.1. Research Methodology  
The research steps used in this thesis follow research methodology from Kothari (2004). Based on this 
methodology, series of events were executed to carry out this thesis study effectively. Figure 9 denotes 
the series of steps that were performed sequentially adapted from research methodology from Kothari 
(2004). In practice, certain steps were overlapped with each other. 
 

 
Figure 9 Research process steps 

As shown in Figure 9, the first step involved the definition of the research problem and objective. Chapter 
1 above introduced the research problem in the internal audit domain and translated the problem into 
the objective of this research work. The second step involved the SLR that is elaborated in the previous 
section of this report. The SLR provided a framework with indicators that can be used to operationalize 
the effectiveness of an internal audit, and factors that are considered to influence the effectiveness of 
internal audits. The framework was used as a input to define the research model and formulate the 
hypotheses for our empirical study. In this thesis, these hypotheses hold the relationship between the 
constructs to build the research model that will be discussed later in the next sub-section.  
 
We used survey questionnaire as the method to collect data for hypotheses testing. This method was 
selected because it is the most extensively used method to collect adequate data within a short period of 
time (Kothari, 2004). For the measurement model of the researched constructs, the validated measures 
(questionnaire items) in the existing studies are preferred. However, the existing studies do not have all 
required validated measurements. Hence, we developed multi-item scales using the simplified method 
proposed by Churchill (1979).  These multi-item scales included various sample items retrieved from the 
literature. Afterward, they were selected based on inputs from the domain experts. Altogether, these 
items were used to develop the questionnaire. We conducted the survey in a large multinational 
manufacturer that produces medical devices in The Netherlands (which employs more than 115,000 
employees and operates in more than 100 countries worldwide). Two domain experts from the company 
also collaborated in this research to help developing multi-item scales, provide necessary information, 
and judge audit complexity. The survey provided the data for further analysis to test the hypotheses. 
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Finally, the process ended by interpreting the results in a discussion and reporting the limitations and 
conclusions of the research. 
 

3.2. Research Model  
With the collaboration with the domain experts and taken into consideration the company environment 
and business settings, 12 factors were deemed relevant for our research purposes: competence of internal 
audit department, internal audit independence, auditee’s attitude, quality of audit work, conduct risk 
consulting, information and communication, management support for internal audit, innovation and 
technology, scope limitation, organizational setting, effective quality management system, and internal 
audit objectivity. Other factors from existing studies such as interaction between internal and external 
auditors, cooperation with audit committee, size of internal audit, compliance with applicable standards, 
management training ground, and outsourcing internal audit were excluded in the empirical research as 
they were not relevant or applicable in the context of the organization in which the survey was conducted. 
On top of this, effective internal control system was named effective quality management system in this 
thesis because many organizations (including the one where the survey was conducted in) use QMS to 
address the needs to establish an internal control system. 
 
Figure 10 shows the research model that was tested in the empirical study. The model proposed each 
internal audit effectiveness factor has an influence on each indicator of internal audit effectiveness. There 
are two indicators used for objectively measured internal audit effectiveness: audit findings and 
recommendations density and time required to complete audit document. On the other hand, perceived 
effectiveness indicators were investigated altogether because they’re correlated with each other. The 
other indicators and factors as described in section 2.4 were not used in the empirical study because they 
were not relevant to the organization according to the domain expert or the data were unavailable. 
 

 
Figure 10 Research model 

 

3.3. Dependent Variables 
This subsection describes the dependent variables investigated in this empirical study. 
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3.3.1. Audit Findings and Recommendations Density 
Audit finding is commonly used as one of the indicators to quantify internal audit effectiveness. Besides 
the number of audit findings, Bota-Avram et al. (2010) also argue on the importance and severity of the 
audit finding as part of the internal audit effectiveness indicator. In collaboration with the domain expert 
from the company, the audit finding severity was determined into two categories: major and minor audit 
finding. Major audit finding refers to a non-conformance process that directly or indirectly impact the 
QMS and lead to Corrective Action and Prevention Action (CAPA) process. In contrast, minor audit finding 
refers to a non-conformance process due to internal control is not in place or not functioning effectively 
but considerably has low impact and doesn’t lead to CAPA process. Badara & Saidin (2013) point out that 
the higher number of audit finding doesn’t always mean the more effective internal audit. However, audit 
finding should not be solely used to quantify internal audit effectiveness (Beckmerhagen et al., 2004). The 
effective internal audit should also be able to find opportunities for improvements. Hence, internal audit 
usually provides useful recommendations for process improvement (Getie Mihret & Wondim Yismaw, 
2007). Through the recommendations, internal audits could bring added value by helping organizations 
to achieve their objectives (Dellai et al., 2016).  
 
Different audits may have different complexity or size which may impact to the number of audit findings 
or recommendations discovered during the audit. Hence, the number of audit findings and 
recommendations have to be normalized for comparison reason. This concept is adopted from software 
quality testing metrics where the number of software defects is compared against how big the software, 
usually expresses in lines of code or number of functions (Kan, 2002). In this thesis, the complexity of 
internal audits was determined by the domain expert. There were three different complexities of internal 
audits: small, medium, and high complexity which were expressed in ordinal number 7, 5, and 3 
respectively. Consequently, major audit finding density, minor audit finding density or recommendation 
density was calculated by dividing the number of corresponding audit findings or recommendations with 
the complexity number.  
 

3.3.2. Time Required to Complete Audit Document 
This indicator was adopted from the indicator presented by Soh & Martinov‐Bennie (2011). Originally, this 
indicator refers to the necessary time required to fulfill the audit plan (Soh & Martinov‐Bennie, 2011). This 
indicator was extended to also cover audit report. Both audit plan and audit report are the documents 
produced based on internal audit activities.  
 
Prior the internal auditor performs internal audit activities, the internal auditor has to make audit 
planning. Clegg, Lang, & Fiebrich (2011) argue audit planning is crucial to an effective audit and thus it 
requires to be considered as part of overall internal audit effectiveness. The internal auditor usually 
creates an audit plan document to explain the audit criteria, audit scope, audit method, expected output, 
and resources required to conduct internal audit (Natarajan, 2017). The audit activities are prioritized and 
planned based on the importance of the processes, corresponding regulations, and the results from the 
previous audit that appropriate with the audit activities (Natarajan, 2017). With collaboration with the 
domain experts in the company, the audit plan throughput time is deemed as an appropriate indicator to 
objectively measured internal audit effectiveness because it represents the performance of internal audit. 
The audit plan throughput time refers to the time required by internal auditors to create an audit plan 
document. It starts from the internal audit plan document is initiated, reviewed, until approved by 
management in the document control system. Having an effective internal audit planning is essential that 
will contribute to the effectiveness of overall internal audit. 
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Different from audit planning, the auditor produces internal audit report when the internal audit has 
finished. The internal audit report is prepared based on the results of internal audit and becomes the 
inputs for management to evaluate the overall effectiveness of QMS (Natarajan, 2017). Similar to audit 
planning, audit report throughput time also represents the internal audit performance and thus can be 
used as an indicator to quantify internal audit effectiveness. Audit report throughput time refers to the 
time required by internal auditor to create audit report document. It starts from the internal audit report 
is initiated until approved by management in the document control system. Similar to the audit plan 
document, audit report is an important part of overall internal audit activities. 
 

3.3.3. Perceived Effectiveness 
Perceived effectiveness indicators refer to those that represent the subjective opinions of various 
stakeholders (i.e., the effectiveness as perceived by them). Beckmerhagen et al. (2004) argue that 
stakeholder’s satisfaction and added value to the organization are the criteria used to determine whether 
the audit is effective or not. However, one criterion does not tell us more about audit effectiveness itself. 
Therefore, the achievement of audit effectiveness should be measured altogether to get a more reliable 
overview (Beckmerhagen et al., 2004). 

3.3.3.1. Perceived Internal Audit Effectiveness 
Perceived effectiveness of internal audit is defined as “the degree (including quality) to which established 
objectives are achieved” (Tackie et al., 2016). Measuring the effectiveness is the key aspect in 
understanding the drivers of internal audit quality and effectiveness (Alzeban & Gwilliam, 2014). The 
perceived effectiveness of internal audit also related to the ability of internal audit to influence the quality 
of processes, ensuring the risk management, and effective internal processes control (Alzeban & Gwilliam, 
2014). Therefore, this indicator employs a measure of internal audit based on the quality of internal audit 
as perceived by the stakeholders (Alzeban & Gwilliam, 2014).  
 

3.3.3.2. Stakeholder’s Satisfaction 
The main objective of this indicator is to find out the overall satisfaction rate of the internal audit 
stakeholders (Bota-Avram et al., 2010). ISO 9001 standards define stakeholder’s satisfaction as meeting 
stakeholder’s requirements, continuous improvement, and preventing nonconformities (Natarajan, 
2017). Bota-avram & Stefanescu (2009) also mentioned that some multinational companies measured the 
performances of internal audit by realizing satisfaction studies of the internal audit stakeholders. This is 
aligned with the study carried out by Bednarek (2018) that evaluated internal audit effectiveness based 
on stakeholder satisfaction. 
 

3.3.3.3. Perceived Added Value to Organization 
The ultimate objective of the internal audit is the creation of value added to the organization (Dellai et al., 
2016). Nowadays, the added value of internal audit draws attention from all audit stakeholders due to the 
increase in regulatory requirements and focus on governance and risk management (Mellon & Quairel, 
2015). However, it is difficult to directly correlate with the financial impact and the internal audit activities 
which cause the added value that internal audit can bring to the organization (D’Onza et al., 2015). 
Therefore, the survey gathered the stakeholder’s perception about the added value of internal audit to 
the organization. 
 

3.4. Independent Variables and Hypotheses Development 
These subsections below present the correlation of each internal audit factor to internal audit 
effectiveness indicator to construct the hypotheses for the empirical study. 
 



22 
 

3.4.1. Competence of Internal Audit Department and Internal Audit Effectiveness 
Standard organizations such as ISO constantly highlights the importance of internal auditors who possess 
the knowledge, experience, skills, and other competencies necessary to perform an internal audit 
(Alzeban & Gwilliam, 2014). Competencies of internal auditors can improve internal audit effectiveness, 
as they are the source of acknowledgement for the internal auditor role within an organization (Bednarek, 
2018). Existing studies also showed that lack of qualified internal auditor negatively affects the internal 
audit effectiveness (Ahmad et al., 2012). Highly experienced auditors tend to perform more effectively 
than others with less experience because experienced auditors can process information, make 
judgements, and provide recommendations (Shamki & Amur Alhajri, 2017). Based on the prior empirical 
research in existing studies, there was a positive relationship between internal auditor competence and 
internal audit effectiveness (M. azu S. Badara & Saidin, 2014; Bednarek, 2018). Altogether, this provides 
a strong indication that competence of internal audit department has an influence on internal audit 
effectiveness:  
 
H1: Competence of internal audit department has a significant influence on perceived internal audit 
effectiveness. 
H2: Competence of internal audit department has a significant influence on objectively measured internal 
audit effectiveness (as measured using “Internal audit findings and recommendations density” and “Time 
required to complete internal audit document”). 
 
3.4.2. Internal Audit Independence and Internal Audit Effectiveness 
Existing studies reveals that lack of independence is an obstacle to satisfactory internal audit performance 
(Alzeban & Gwilliam, 2014). A survey conducted in Iranian companies showed that the independence of 
internal audit is among the five important factors that influence the effectiveness of internal audit in 
Iranian companies (Dellai et al., 2016). Similarly, in empirical research conducted by Cohen & Sayag (2010), 
internal audit independence was positively related to the effectiveness of internal audit in the Israeli’s 
organizations. They argue that internal audit independence can increase the internal audit effectiveness. 
Therefore, following hypotheses are formulated: 
 
H3: Internal audit independence has a significant influence on perceived internal audit effectiveness. 
H4: Internal audit independence has a significant influence on objectively measured internal audit 
effectiveness (as measured using “Internal audit findings and recommendations density” and “Time 
required to complete internal audit document”). 
 
3.4.3. Auditee’s Attitude and Internal Audit Effectiveness 

Getie Mihret & Wondim Yismaw (2007) argue that auditee’s attitude has implications on audit 
effectiveness. If the auditees have a good attitude, it may impact the internal audit activities and 
ultimately to the effectiveness of internal audit. The attitude itself related to the capabilities of the 
auditees to manage their processes which would impact the internal audit effectiveness (Getie Mihret & 
Wondim Yismaw, 2007). A study conducted in this paper shows that good auditee’s attitude positively 
influenced the audit effectiveness. In the same vein, the following hypotheses are put forward: 
 
H5: Auditee’s attitude has a significant influence on perceived internal audit effectiveness. 
H6: Auditee’s attitude has a significant influence on objectively measured internal audit effectiveness (as 
measured using “Internal audit findings and recommendations density” and “Time required to complete 
internal audit document”). 
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3.4.4. Internal Audit Objectivity and Internal Audit Effectiveness 
The need for objectivity is critical in an organization, especially for internal audit where the auditees rely 
on internal audit result both audit findings and recommendations to help them improve their processes 
(Endaya & Hanefah, 2013). Together with internal audit independence factor, the greater objectivity of 
internal audit contributes to the greater of internal audit effectiveness (Dellai et al., 2016). Hence, the 
internal audit objectivity is also deemed as the key element of the internal audit effectiveness (Endaya & 
Hanefah, 2013). Moreover, Common Body of Knowledge (CBOK) study report views objectivity as a key 
factor for internal audit activities to add value to the organization (Dejnaronk et al., 2015). Therefore, the 
following hypotheses are posed: 
 
H7: Internal audit objectivity has a significant influence on perceived internal audit effectiveness. 
H8: Internal audit objectivity has a significant influence on objectively measured internal audit 
effectiveness (as measured using “Internal audit findings and recommendations density” and “Time 
required to complete internal audit document”). 
 
3.4.5. Information and Communication and Internal Audit Effectiveness 

A study conducted by Karagiorgos et al. (2011) shows that the pertinent information and communication 
was an important component of internal audit in a large degree of hotel business in Greece. Development 
of effective communication skills not only enhances the auditors’ potential but will also improve the 
internal audit effectiveness (Dejnaronk et al., 2015). Consequently, the following hypotheses are 
formulated: 
 
H9: Information and communication has a significant influence on perceived internal audit effectiveness. 
H10: Information and communication has a significant influence on objectively measured internal audit 
effectiveness (as measured using “Internal audit findings and recommendations density” and “Time 
required to complete internal audit document”). 
 
3.4.6. Conduct Risk Consulting and Internal Audit Effectiveness 

Some existing studies show that conduct risk consulting has something to play in internal audit objectives 
achievement (Arena & Azzone, 2009; M. azu S. Badara & Saidin, 2014; L. J. Erasmus & Coetzee, 2018). For 
example, empirical research done by Saidu Badara & SAIDIN (2014) results risk management has a 
significant positive effect on internal audit effectiveness. Likewise, Karagiorgos et al. (2011) also claim that 
the identification and analysis of relevant risks are associated with achieving the business objectives. On 
top of this, a recommendation from the internal audit is also considered as an added value to 
organizations (Alzeban & Gwilliam, 2014). Due to this, the following hypotheses are formulated: 
 
H11: Conduct risk consulting has a significant influence on perceived internal audit effectiveness. 
H12: Conduct risk consulting has a significant influence on objectively measured internal audit 
effectiveness (as measured using “Internal audit findings and recommendations density” and “Time 
required to complete internal audit document”). 
 
3.4.7. Innovation and Technology and Internal Audit Effectiveness 

Utilization of technology is one of the important aspects of highly effective internal audit because 
technology can help to improve internal audit activities (Feizizadeh, 2012). In the study conducted by 
Common Body of Knowledge (CBOK) in 2010 highlights that nearly 50% of internal auditors used a range 
of tools to manage their function and perform engagements such as electronic working papers, computer-
assisted audit technique (CAAT), and data mining (D’Onza et al., 2015). These results may be considered 
positive because a wide range of techniques should support the diversification of the internal audit 
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activities, increase the ability to meet stakeholders’ expectations, and ultimately enhance the 
effectiveness of internal audit (D’Onza et al., 2015). Accordingly, the following hypotheses are put 
forward: 
 
H13: Innovation and technology has a significant influence on perceived internal audit effectiveness. 
H14: Innovation and technology has a significant influence on objectively measured internal audit 
effectiveness (as measured using “Internal audit findings and recommendations density” and “Time 
required to complete internal audit document”). 
 
3.4.8. Quality of Audit Work and Internal Audit Effectiveness 

Existing studies present the quality of audit work as a significant element of the internal audit 
effectiveness (Cohen & Sayag, 2010; Dejnaronk et al., 2015; Tackie et al., 2016). A study conducted by 
Getie Mihret & Wondim Yismaw (2007) results the effectiveness of internal audit in Ethiopian companies 
was influenced by the quality of audit work.  It is also argued that the greater of quality internal audit 
work, adherence to the formal standards, good audit’s planning and execution, as well as reliable audit 
findings and recommendation,  would improve the internal audit effectiveness (Cohen & Sayag, 2010). On 
top of this, quality of audit work is also considered as the most appropriate component in evaluating 
internal audit effectiveness (Rupsys & Boguslauskas, 2007). Consequently, the following hypotheses are 
posed: 
 
H15: Quality of audit work has a significant influence on perceived internal audit effectiveness. 
H16: Quality of audit work has a significant influence on objectively measured internal audit effectiveness 
(as measured using “Internal audit findings and recommendations density” and “Time required to 
complete internal audit document”). 
 
3.4.9. Scope Limitation and Internal Audit Effectiveness 
Internal audit is viewed as a value-added service with a broader scope of activities (Getie Mihret, James, 
& Mula, 2010). Nowadays, the scope of internal audit is expanding to identify whether the controls placed 
by process owner are effective or not and whether the audited processes adhere to the corresponding 
regulation or not (Abu-Azza, 2012). In the study performed by Mousa (2005), the majority of the 
respondents accepted scope limitation factor as one of the most prominent factors to be considered when 
evaluating internal audit. The same result is also presented in the study performed by Al-Twaijry et al. 
(2003) where the scope of internal audit was a significant factor in internal audit effectiveness. Altogether, 
results from existing studies indicate a strong relationship and thus the following hypotheses are 
formulated: 
 
H17: Scope limitation has a significant influence on perceived internal audit effectiveness. 
H18: Scope limitation has a significant influence on objectively measured internal audit effectiveness (as 
measured using “Internal audit findings and recommendations density” and “Time required to complete 
internal audit document”). 
 
3.4.10. Effective Quality Management System and Internal Audit Effectiveness 

The usage of effective QMS can assist organizations to achieve their goals or objectives (Abu-Azza, 2012). 
Since QMS affects many processes in an organization, the effectiveness of QMS becomes important 
(Jokipii, 2010). In the study performed by M. azu S. Badara & Saidin (2014), effective QMS became one of 
the significant factors that influence internal audit effectiveness. Consequently, the following hypotheses 
are posed: 
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H19: Effective quality management system has a significant influence on perceived internal audit 
effectiveness. 
H20: Effective quality management system has a significant influence on objectively measured internal 
audit effectiveness (as measured using “Internal audit findings and recommendations density” and “Time 
required to complete internal audit document”). 
 
3.4.11. Organizational Setting and Internal Audit Effectiveness 
Organizational setting refers to the positioning of internal audit function in the organization context to be 
effective. Consequently, the overall organizational impact is identified as an important dimension that 
influences internal audit effectiveness (Getie Mihret et al., 2010). Positive organizations will support 
internal audit function in performing their duties (Lenz & Hahn, 2015). The organizational setting in which 
the internal audit operates, organizational status where internal auditor is working, and internal 
organization policies and procedures should facilitate internal audits to reach their objectives (Getie 
Mihret & Wondim Yismaw, 2007). Cohen & Sayag (2010) also argue that the effectiveness of internal audit 
depends more on organization characteristics rather than the qualification and work setting of internal 
audit staffs. Hence, following hypotheses are constructed: 
 
H21: Organizational setting has a significant influence on perceived internal audit effectiveness. 
H22: Organizational setting has a significant influence on objectively measured internal audit effectiveness 
(as measured using “Internal audit findings and recommendations density” and “Time required to 
complete internal audit document”). 
 
3.4.12. Management Support for Internal Audit and Internal Audit Effectiveness 
The way in which management demonstrate their support provides an important indication of the value 
of internal audit in the organizations (Alzeban & Gwilliam, 2014). Existing studies demonstrate that 
support for internal auditing by management is critical to the effectiveness of internal audit (Alshbiel, 
2017; Alzeban & Gwilliam, 2014; Dellai et al., 2016). Cohen & Sayag (2010) also add that management 
support is strongly related to the perceived effectiveness of internal audit in Israeli organizations. Alzeban 
& Gwilliam (2014) argue that management support is the most important factor to influence internal audit 
effectiveness within the Saudi Arabian public sector organizations. Considering this background, the 
following hypotheses are developed: 
 
H23: Management support for internal audit has a significant influence on perceived internal audit 
effectiveness. 
H24: Management support for internal audit has a significant influence on objectively measured internal 
audit effectiveness (as measured using “Internal audit findings and recommendations density” and “Time 
required to complete internal audit document”). 
 

3.5. Data Collection 
This section describes the method used to collect data, data respondents, multi-item scales development, 
and questionnaire design. 

3.5.1. Data Collection Method 
For the empirical study, the data was acquired in two different methods. The first method was an online 
questionnaire to investigate the factors considered to influence the internal audit effectiveness. The 
second method was the data retrieved from document control system to calculate the throughput time 
of audit plan and audit report document. This document control system manages all documents in the 
entire organization including reviewing, approving, revising, and releasing the document. Afterwards, 
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internal audit plan and report document were extracted to obtain the number audit findings, the severity 
of audit findings, and the number of recommendations.  
 
The online questionnaire was conducted individually for each different audit. There were 15 different 
internal audits conducted in the 2nd half of 2017 (July 2017 onwards). Gathering data for specific internal 
audits would allow the survey participants to provide more objective judgement and an objective 
measurement could be calculated more precisely. All auditors and auditees who involved in these internal 
audits received the corresponding questionnaire that contains a set of questions related to the factors 
considered in our research model. Afterwards, the information was linked to the objectively measured 
indicators retrieved from the document control system and audit report accordingly. Figure 11 shows the 
overview of data collection method used for the empirical study. 
 

 
Figure 11 Data collection method 

 

3.5.2. Survey Participants 
The participants of this survey were both auditees and internal auditors to get a balanced perception and 
to avoid over-optimistic self-assessment (Lenz & Hahn, 2015). Medical devices manufacturer was used in 
this study due to its complexity and the implementation of QMS. There are numerous regulatory 
requirements in the field of medical technology which affect the processes in the organization (Kramme 
et al., 2011). Due to high regulatory requirements, this manufacturer implements QMS to ensure the 
quality and fulfill customer requirement. On top of this, this organization also conducts periodic internal 
audits to monitor and improve the QMS implementation. Having said this, internal audits in this medical 
device manufacturer are deemed suitable to participate in the survey.  
 

3.5.3. Multi-Item Scales Development 
At the time of writing of this thesis report, the Quality of Audit Work, Scope Limitation, and Organizational 
Setting factors did not have validated questionnaire items in the existing literature. Hence, we have 
developed and validated the questionnaire items for these three constructs. A pool of candidate items 
was generated from a review of related literature for these factors. The full list of candidate items is 
displayed in Table 6.  
 
Two domain experts on the field of internal audit from the company and one domain expert from 
academic reviewed the candidate items in Table 6. As a result, three of the most relevant indicators were 
selected for each construct with minor changes to clarify and reflect the organization’s internal audit being 
assessed. All selected indicators were included in the questionnaire and measured on a 5-point Likert 
scale. 
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Table 6 Scale items that are used in the study 

Construct Reference Original Item Adapted Item Status 

Quality of Audit 
Work 

(Tackie et al., 
2016) 

IA unit has a quality 
assurance and 
improvement program 

Internal audit had a quality 
assurance and 
improvement program 

 

(Tackie et al., 
2016) 

IA unit do regular follow-
up to examine actions 
taken to correct 
problems identified 

Internal audit did regular 
follow up to examine 
actions taken to correct 
problems identified 

 

(Tackie et al., 
2016) 

Management decision 
making process is 
strongly affected by 
reports, findings and 
recommendations of IA 
unit 

Management decision was 
strongly affected by 
reports, findings, and 
recommendation of 
internal audit 

 

(Cohen & 
Sayag, 2010) 

The findings of internal 
audits are always based 
on documents and 
reliable data 

The findings of internal 
audit were always based 
on documents and reliable 
data 

Selected 

(Williamson & 
Hobbs, 2013) 

The audit plan reflects a 
globally consistent and 
integrated audit 
approach as relevant to 
a multi-location audit 

The audit plan reflected a 
globally consistent and 
integrated audit approach 

Selected 

(J. Erasmus, 
2014) 

The audit approach 
provides a framework 
and procedures to 
obtain sufficient 
appropriate audit 
evidence effectively and 
efficiently 

The audit approach 
provided a framework and 
procedures to obtain audit 
evidence effectively and 
efficiently 

Selected 

Scope Limitation (Coetzee & 
Erasmus, 
2017) 

No scope limitation is 
placed on the IAF 
activities 

In audit [audit name], 
there was no scope 
limitation was placed 

 

(University of 
Pittsburgh, 
2015) 

The scope, objectives, 
and audit period were 
appropriate and relevant 
for the business 
environment 

The scope was appropriate 
and relevant for the 
business environment 

Selected 

(University of 
Pittsburgh, 
2015) 

The audit work 
performed was 
consistent with the 
initial scope and 
objectives conveyed 
during the planning 
meeting 

In audit [audit name], the 
internal audit work 
performed was consistent 
with the initial scope 
conveyed during audit 
planning. 

 

(IIA 
Professional 
Practices 

The scope of the internal 
audit function’s activities 
should ensure adequate 

The scope of internal audit 
had adequate coverage of 
matters of regulatory 

Selected 
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Committee, 
2016) 

coverage of matters of 
regulatory interest 
within the audit plan 

interest within the audit 
plan 

(J. Erasmus, 
2014) 

The scope of the audit 
work of our entity has 
been evaluated and 
communicated to us 
under headings such as 
full scope, limited scope 
and high level review, 
with appropriate 
category description 

The scope of audit work 
had been evaluated and 
communicated to auditees 
with appropriate 
description in the audit 
plan 

Selected 

Organizational 
Setting 

(Karagiorgos et 
al., 2011) 

The organizational 
structure provides the 
framework within which 
the segregation of duties 
is determined 

In our organization 
structure, the separation 
of duties between internal 
auditor and auditees is 
determined 

Selected 

(Chen & Lin, 
2011) 

Your internal audit 
activity has sufficient 
status in the 
organization to be 
effective 

In our  organization, 
internal audit activity has 
sufficient status in the 
organization to be 
effective 

Selected 

(Chen & Lin, 
2011) 

Your internal audit 
activity is credible within 
your organization 

In our organization, 
internal audit activity is 
credible  

 

(Lenz & Hahn, 
2015) 

Organizational 
characteristics matter 
including politics and 
culture 

Our organization 
characteristics including 
culture and politics affect 
the internal auditors in 
performing their duties 

 

(Lenz & Hahn, 
2015) 

Role ambiguity and role 
conflict 

There is no role ambiguity 
and role conflict in my 
organization 

Selected 

 
 

3.5.4. Questionnaire Design 
The questionnaire consists of three parts. The first part contained general questions that potentially can 
be used as control variables. The second part related to the factors considered to influence the internal 
audit effectiveness while the third part related to the perceived internal audit effectiveness indicators. All 
questions were set as mandatory questions.  
 
General Questions 
The general questions consist of questions related to the participants’ age, level of education, work 
experience in the current position, work experience in the organization, and amount of hours training 
received in 2017. 
 
Factors influence internal audit effectiveness 
As stated in section 3.4 above, in total there were 12 different factors investigated in the questionnaire. 
The measurement used a 5-point Likert scale with 1 corresponds to strongly disagree, 2 corresponds to 
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disagree, 3 corresponds to neutral, 4 corresponds to agree, and 5 corresponds to strongly agree. On top 
of this, each of the questions contains N/A option corresponds to not applicable should the respondent 
doesn’t know the answer or think the question is not applicable to his/her involvement in the internal 
audit. Adding this option potentially reduced the data size since N/A answer cannot be used for analysis. 
However, the reliability of the data is also increased because the respondent’s answer was truly based on 
their perception or opinion on a certain internal audit. Details of the questions can be found in Table 7: 
 

Table 7: Questionnaire for internal audit factors 

Construct Code Indicator Reference 

COMPETENCE OF 
INTERNAL AUDIT 
DEPARTMENT 

COMP_1 Internal auditors demonstrated a strong 
understanding of the business, process, and the 
challenge that the auditees face. 

(J. Erasmus, 
2014) 

COMP_2 Internal auditor demonstrated integrity, good 
judgement, and robust attitude to deal with issues 
identified during the audit. 

(J. Erasmus, 
2014) 

COMP_3 Internal auditor performed his/her role with 
enthusiasm, acted as a catalyst for change, and 
brought ideas and insights to help our organization 
to be more successful. 

(J. Erasmus, 
2014) 

INTERNAL AUDIT 
INDEPENDENCE 

INDE_1 Internal auditors were sufficiently independent to 
perform their obligations and duties. 

(Alzeban & 
Gwilliam, 2014) 

INDE_2 There was no conflict interest in the work of 
internal auditors. 

(Alzeban & 
Gwilliam, 2014) 

INDE_3 There was no interference by management while 
internal auditor conducted their work. 

(Alzeban & 
Gwilliam, 2014) 

AUDITEE’S ATTITUDE ATTI_1 The auditees involved in the audit process had the 
requisite technical and business knowledge to 
explain key judgement area. 

(J. Erasmus, 
2014) 

ATTI_2 The auditees maintained up-to-date process and 
controls documentation. 

(J. Erasmus, 
2014) 

ATTI_3 The auditees examined proposed audit finding and 
recommendation seriously. 

(J. Erasmus, 
2014) 

QUALITY OF AUDIT 
WORK 

QUAL_1 The findings of internal audit were always based 
on documents and reliable data. 

(Cohen & Sayag, 
2010) 

QUAL_2 The audit plan reflected a globally consistent and 
integrated audit approach. 

(Williamson & 
Hobbs, 2013) 

QUAL_3 The audit approach provided a framework and 
procedures to obtain audit evidence effectively 
and efficiently. 

(J. Erasmus, 
2014) 

CONDUCT RISK 
CONSULTING 

RISK_1 Both auditee and internal auditor considered and 
managed the effect of any kind of risk identified 
during the audit. 

(M. azu S. Badara 
& Saidin, 2014) 

RISK_2 There was proper risk management strategy in 
place which handles the current control 
weaknesses in the audited process. 

(M. azu S. Badara 
& Saidin, 2014) 

RISK_3 Internal auditor had an established risk 
assessment process in place for audit scope and 
sampling process. 

(M. azu S. Badara 
& Saidin, 2014) 
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INFORMATION AND 
COMMUNICATION 

INFO_1 Communication from the internal auditor was 
clear and concise. 

(Williamson & 
Hobbs, 2013) 

INFO_2 All requests or queries were handled promptly and 
effectively. 

(Williamson & 
Hobbs, 2013) 

INFO_3 The communication from internal auditor was 
specific and relevant to the audited process and its 
circumstances. 

(Williamson & 
Hobbs, 2013) 

MANAGEMENT 
SUPPORT FOR 
INTERNAL AUDIT 

MANA_1 Management supported internal auditors to 
perform their duties and responsibilities. 

(Alzeban & 
Gwilliam, 2014) 

MANA_2 The response to internal audit report content by 
the management was reasonable. 

(Alzeban & 
Gwilliam, 2014) 

MANA_3 Internal auditors provided management with 
sufficient, reliable, and relevant information about 
the work performed and recommendation made. 

(Alzeban & 
Gwilliam, 2014) 

INNOVATION AND 
TECHNOLOGY 

INNO_1 Data and analytical tools were used to allow entire 
process to be evaluated. 

(Williamson & 
Hobbs, 2013) 

INNO_2 The tools used for execution of the audit were 
effective and visible to enhance audit outcome. 

(Williamson & 
Hobbs, 2013) 

INNO_3 The audit approach reflected innovative thinking. (Williamson & 
Hobbs, 2013) 

SCOPE LIMITATION SCPE_1 The scope was appropriate and relevant for the 
business environment. 

(University of 
Pittsburgh, 2015) 

SCPE_2 The scope of internal audit had adequate coverage 
of matters of regulatory interest within the audit 
plan. 

(IIA Professional 
Practices 
Committee, 
2016) 

SCPE_3 The scope of audit work had been evaluated and 
communicated to auditees with appropriate 
description in the audit plan. 

(J. Erasmus, 
2014) 

ORGANIZATIONAL 
SETTING 

ORGA_1 In our organization structure, the separation of 
duties between internal auditor and auditees is 
determined. 

(Karagiorgos et 
al., 2011) 

ORGA_2 In our organization, internal audit activity has 
sufficient status in the organization to be effective. 

(Chen & Lin, 
2011) 

ORGA_3 There is no role ambiguity and role conflict in my 
organization. 

(Lenz & Hahn, 
2015) 

EFFECTIVE QUALITY 
MANAGEMENT 
SYSTEM 

EQMS_1 Internal audit ensured adherence to the 
established procedures and policies. 

(M. azu S. Badara 
& Saidin, 2014) 

EQMS_2 Information on relevant procedures was easy 
accessible. 

(M. azu S. Badara 
& Saidin, 2014) 

EQMS_3 There was proper monitoring of quality 
management system with the aim of ensuring its 
effectiveness. 

(M. azu S. Badara 
& Saidin, 2014) 

INTERNAL AUDIT 
OBJECTIVITY 

OBJE_1 Internal auditor did not audit specific process for 
which he/she was previously worked as process 
owner or auditee. 

(Dellai et al., 
2016) 

OBJE_2 Internal auditor did not perform non-audit 
functions. 

(Dellai et al., 
2016) 
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OBJE_3 Internal auditor had free access to all related 
information, departments, and employees in the 
organization. 

(Dellai et al., 
2016) 

 
Perceived Internal Audit Effectiveness 
In regards to perceived internal audit effectiveness, there are three lower constructs to represent the 
dependent variables. Similar with internal audit factors, the 5-point Likert scale was used with possible 
N/A answer option for each question. Details of the questions can be found in Table 8. 
 

Table 8: Questionnaire perceived internal audit effectiveness 

Lower Order 
Construct 

Code Indicator Reference 

PERCEIVED 
EFFECTIVENESS 

EFFE_1 Internal audit improved organizational performance. (Alzeban & 
Gwilliam, 2014) 

EFFE_2 Internal audit provided adequate follow up to ensure 
that appropriate corrective action was taken and 
that was effective.  

(Alzeban & 
Gwilliam, 2014) 

EFFE_3 Internal audit determined the adequacy and 
effectiveness of the organization’s quality 
management system. 

(Alzeban & 
Gwilliam, 2014) 

STAKEHOLDER’S 
SATISFACTION 

SATI_1 I demonstrated a high level of satisfaction with the 
work of internal auditor or auditee 

(Cohen & Sayag, 
2010) 

SATI_2 There was no complaint about the internal auditor or 
auditee 

(Cohen & Sayag, 
2010) 

SATI_3 The work and activities of internal audit met my 
expectations 

(Cohen & Sayag, 
2010) 

PERCEIVED ADDED 
VALUE TO 
ORGANIZATION 

ADDV_1 I appreciated audit findings and recommendations 
were significant 

(Bota-Avram & 
Stefanescu, 
2009) 

ADDV_2 I considered that internal audit delivered added 
value to the audited process 

(Bota-Avram & 
Stefanescu, 
2009) 

ADDV_3 I considered that internal audit improved the audited 
process 

(Bota-Avram & 
Stefanescu, 
2009) 

 
Overview of the online questionnaire for general questions, internal audit factors, and perceived 
internal audit effectiveness can be found in Appendix A: Overview Online Questionnaires. 
 

3.6. Data Analysis  
This thesis applied a multivariate analysis technique because there are multiple independent variables 

investigated. Structural Equation Modelling (SEM) was used because this method allows analysis on 

unobservable variables (which is also called latent constructs) through multiple indicator variables, 

investigate the model relationship among multiple variables, model errors in the measurement of 

observed data, and test statistically certain measurement indicators against empirical data (Chin, 1998). 

There are two approaches for SEM, Covariance Based SEM (CB-SEM) and Partial Least Squares SEM (PLS-

SEM). The former is primarily used to reject or confirm certain theory while the latter is used to develop 
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theory in exploratory research (J. F. J. Hair, Hult, Ringle, & Sarstedt, 2014). PLS-SEM uses ordinary least 

squares (OLS) regression for estimation while CB-SEM uses maximum likelihood (ML) estimation 

procedure (J. F. J. Hair et al., 2014). Moreover, PLS-SEM uses causal modeling approach intended to 

maximize the explained variance of the dependent latent constructs (J. F. Hair, Ringle, & Sarstedt, 2011). 

Many researchers argue PLS-SEM is suitable for research that involves small sample sizes but has complex 

models and there is no assumption made in regards to the data distribution (J. F. J. Hair et al., 2014).  

 

PLS-SEM model mainly uses path model to display hypotheses and variable relationship (J. F. J. Hair et al., 

2014). This path model consists of two elements: inner model to show the relationship between constructs 

and outer model to show the relationship between constructs and indicator measurements (J. F. Hair et 

al., 2011). There are two types of measurement model: exogenous latent variables (constructs that 

explain other constructs in the model) and endogenous latent variables (constructs that are being 

explained in the model) (J. F. J. Hair et al., 2014). Due to its features and the ability to be applied in wide 

variety of research, PLS-SEM was used in this thesis. The tool used to perform analysis using PLS-SEM was 

SmartPLS 3.0 (Ringle, Wende, & Becker, 2015). For data pre-processing, supporting analyses, and data 

visualization other tools such as Python 3.5, Microsoft Excel 2016, and Tableau Desktop 10.3 were used. 

 
Cause-effect relationships in PLS-SEM imply that exogenous variables affect endogenous latent variables 
without any influences of other variables (J. F. J. Hair et al., 2014). However, this assumption may not hold 
if the respondents (the auditors and auditees) were likely to be heterogeneous in their perceptions (J. F. 
J. Hair et al., 2014). The heterogeneity in the data may affect the validity of PLS-SEM result because it will 
lead to a different conclusion. However, according to the domain experts in the company, there was no 
significant sign of a difference in the company between auditor and auditees perceptions in regards to 
the effectiveness of internal audit conducted in the organization. Therefore, in this empirical study, we 
did not distinguish the survey results from the internal auditors and auditees. 
 

4. Results 
This section presents the results of empirical study. First, the pre-processing that was done on the data 
are presented. Second, the descriptive statistics are elaborated. Third, the evaluation of the reflective 
measurement model is explained. In the last part, the structural model evaluation is explained together 
with hypotheses testing. 

4.1. Data Pre-processing 
This subsection contains the pre-processing steps taken prior to the analyses steps. First, missing value 
handling in the observation is described. Second, the outlier data analysis from the survey result is 
explained. Third, data distribution examination is elaborated. 
 

4.1.1. Missing Value 
Albeit all questions in the survey questionnaire are mandatory, there were some indicators in the 
observations identified as missing values. These missing values came from the N/A (not applicable) 
answers selected by the survey respondents. An observation typically is removed from the data if the 
missing value exceeds 15% (J. F. J. Hair et al., 2014). Initially there were 49 responses received. According 
to the survey result, seven observations were identified as having missing values more than 15% and thus 
were omitted. As a result, there were 42 observations used for further analyses.  
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4.1.2. Outliers 
In principle, PLS-SEM is Ordinary Least Square (OLS) based regression to find hypothesis relationship (J. F. 
J. Hair et al., 2014). Consequently, outlier detection is important because outlier data may affect the OLS 
regression result (J. F. J. Hair et al., 2014). Univariate and multivariate detection analyses were performed 
to detect outliers. Figure 12 depicts the univariate outlier detection for each internal audit factor. It can 
be seen that there were few factors with outliers. However, univariate outlier detection is not enough 
because it fails to detect observations that violated the relational structure from the dataset (Franklin, 
Thomas, & Brodeur, 2000). Hence, multivariate outlier detection was performed using Mahalanobis 
Distance (MD) (Franklin et al., 2000).  
 
MD is a statistical measure to detect outlier observation which considers the covariance structure 
(Franklin et al., 2000). The threshold for MD was determined using chi-square distribution table with p-
value < 0.001 to get a reliable result (Leys, Klein, Dominicy, & Ley, 2018). The degree of freedom was set 
equal to 15 to represent the number of internal audit factors and perceived effectiveness indicators 
investigated. Consequently, the threshold value used was 37.697 (Medcalc, 2018). From the MD 
calculation, none of the observations had value beyond the threshold which indicated there were no 
outlier observations. Details of MD for each observation can be found in Appendix D: Mahalanobis 
Distance Result.  
 

 
Figure 12 Boxplot univariate outlier analysis 

 

4.1.3. Data Distribution 
Even though PLS-SEM is a nonparametric statistical method, extremely non-normal data distribution can 
distort bootstrapping process to check the path significance (J. F. J. Hair et al., 2014). Hence, it is required 
to check normality of the data. To achieve this, skewness and kurtosis values were used (J. F. J. Hair et al., 
2014). Skewness refers to “the extent a variable’s distribution is symmetrical” while kurtosis refers to “the 
extent of a distribution is too peak” (J. F. J. Hair et al., 2014). Values less than -1 or greater than 1 for both 
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skewness and kurtosis indicate highly non-normal data (J. F. J. Hair et al., 2014). The observation results 
suggest that internal audit independence, quality of audit work, and organizational setting were indicated 
non-normal. Albeit this result indicates that these three factors would have less likelihood to have a 
significant relationship (J. F. J. Hair et al., 2014), these three factors were kept for further analysis 
considering the exploratory purpose of this thesis. The results of skewness and kurtosis for each construct 
can be found in Appendix E: Kurtosis and Skewness Each Construct. 
 

4.2. Descriptive Statistics 
This subsection contains general descriptive statistics obtained from the survey results. Subsequently, the 
information from document control system is presented. However, the information retrieved from the 
audit plan and report document is not presented in this report due to confidentiality reasons. 
 

4.2.1. Survey Participants 
In total, there were 15 internal audits investigated in the survey. For each internal audit, all internal 
auditors and auditees involved in that particular audit received an invitation to complete the survey. 
Invitations were sent at the same time to all respondents and within two weeks that followed, two 
reminder emails were sent to help increase the response rate. As a result, there were 49 responses 
received out of 103 invited participants (response rate 47.6%). Breakdown response rate for each internal 
audit can be found in Table 9. 

Table 9 Response rate on the questionnaire 

Audit 
Number 

Participants 
Invited 

Participants Completed 
the Questionnaires 

Response Rate 

1 6 2 33.33% 

2 2 2 100% 

3 3 3 100% 

4 12 4 33.33% 

5 5 1 20% 

6 9 2 22.22% 

7 7 5 71.43% 

8 9 6 66.67% 

9 6 2 33.3% 

10 7 5 71.43% 

11 9 5 55.56% 

12 9 3 33.33% 

13 10 4 40% 

14 3 2 66.67% 

15 6 3 50% 

Total 103 49 47.6% 

 
Based on the preprocessing steps taken, there were 7 observations removed due to missing data. Table 
10 shows the mean value of the survey for each internal audit effectiveness from 42 observations. 
 

Table 10 Breakdown mean value per factor 

Factors Auditor Auditee Overall 

Mean Std dev Mean Std dev Mean Std dev 
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Competence of Internal Audit Dept. 4.522 0.417 3.691 0.775 3.988 0.779 

Internal Audit Independence 4.711 0.362 4.247 0.746 4.413 0.674 

Auditee’s Attitude 4.489 0.453 3.938 0.737 4.135 0.702 

Quality of Audit Work 4.422 0.394 3.667 0.779 3.937 0.759 

Conduct Risk Consulting 3.433 0.843 3.468 0.737 3.455 0.777 

Information and Communication 4.556 0.526 3.815 0.872 4.079 0.845 

Management Support for IA 4.067 0.573 3.802 0.71 3.897 0.676 

Innovation and Technology 3.467 0.949 2.926 0.687 3.119 0.832 

Scope Limitation 4.356 0.537 3.809 0.732 4.004 0.719 

Organizational Setting 4.267 0.369 3.63 0.755 3.857 0.713 

Effective QMS 4.111 0.526 3.704 0.687 3.849 0.663 

Internal Audit Objectivity 4.822 0.341 4.148 0.669 4.389 0.658 

 
Table 11 exhibits the mean value of the survey for perceived effectiveness from 42 observations. As 

discussed previously, there were three indicators used for perceived effectiveness.  

 
Table 11 Breakdown mean value for perceived internal audit effectiveness 

Perceived Internal Audit 
Effectiveness 

Auditor Auditee Overall 

Mean Std dev Mean Std dev Mean Std dev 

Perceived Effectiveness 3.889 0.617 3.247 0.821 3.476 0.815 

Stakeholder’s Satisfaction 4.533 0.528 3.63 0.872 3.952 0.881 

Perceived Added Value to 
Organization 

4.233 0.446 3.407 0.974 3.702 0.915 

 
Additional descriptive statistics from general questions can be found in Appendix B: General Descriptive 
Statistics. 
 

4.2.2. Objectively Measured Data 
Data from the document control system were extracted for these 15 audits. There were two indicators 
obtained: audit plan document throughput time and audit report throughput time. Figure 13 shows the 
audit plan and audit report throughput time in calendar days for each internal audit.  
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Figure 13 Audit plan and report throughput time 

Afterward, each audit report was examined to find the number of major findings, minor findings, and 
recommendations. The number of audit findings and recommendations for each audit are not presented 
in this report due to confidentiality reason. The complexity of each internal audit determined by the 
domain expert was used to calculate audit findings and recommendations density. The complexity of each 
audit is shown in Appendix C: Audit Complexity. 
 

4.3. Evaluation of the Measurement Model for Perceived Effectiveness 
This subsection contains the evaluation of the measurement path model used to investigate the internal 
audit factors towards internal audit effectiveness. First, collinearity checking is presented. This is followed 
by construct validity and reliability checking. Lastly, hypotheses testing is presented. 
 
The first model evaluation was perceived internal audit effectiveness as a dependent variable. 

4.3.1. Path Model for Perceived Effectiveness 
Figure 14 denotes the path model used to investigate each internal audit factor that was considered to 
have an influence on perceived internal audit effectiveness. This path model was constructed based on 
the hypotheses defined in section 3.4. In total, there were 12 independent factors investigated. Each of 
them was measured by 3 indicators with reflective measurement model. Reflective model was chosen 
because the indicators are mutually interchangeable and the constructs are a trait that explains the 
indicators  (J. F. J. Hair et al., 2014). Higher Order Component (HOC) was used to represent perceived 
internal audit effectiveness as a dependent variable. HOC was used to cater complex constructs and 
reduce collinearity issue (J. F. J. Hair et al., 2014). As discussed previously in section 3.3, the HOC consists 
of 3 Lower Order Component (LOCs) which are perceived effectiveness (EFFE), stakeholder’s satisfaction 
(SATI), and perceived added value to organization (ADDV). Likewise, these 3 LOCs were measured with 
reflective measurement model. Since the path model adopts reflective measurement model, construct 
reliability and validity checking had to be performed. 
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Figure 14 Path model perceived internal audit effectiveness 

4.3.2. Collinearity Checking for Perceived Effectiveness 
Before investigating the construct validity and reliability, collinearity issue was investigated. To investigate 
this, the Variance Inflation Factor (VIF) was used. A VIF value above 5 indicates collinearity problem (J. F. 
J. Hair et al., 2014). Table 12 shows the VIF value for each internal audit factor investigated towards 
perceived internal audit effectiveness. All constructs have the VIF value below 5, neither does one of the 
outer VIF values, as depicted in Appendix F: Outer VIF Value Perceived Internal Audit Effectiveness. This 
result indicates that the collinearity problem does not exist for this data set. 
 

Table 12 VIF Value for each internal audit factors toward perceived internal audit effectiveness 

Construct VIF 
Scope Limitation (SCPE) 3.7 
Auditee Attitude (ATTI) 3.1 
Competence of IA Dept. (COMP) 3.1 
Conduct Risk Consulting (RISK) 3.7 
Effective QMS (EQMS) 2.6 
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Internal Audit Independence (INDE) 4.2 
Information and Communication (INFO) 2.8 
Innovation and Technology (INNO) 3.1 
Management Support (MANA) 3.3 
Internal Audit Objectivity (OBJE) 2.2 
Quality of Audit Work (QUAL) 3.1 
Organizational Setting (ORGA) 3.3 

 

4.3.3. Construct Reliability and Validity for Perceived Effectiveness 
Four items were checked to investigate the construct reliability and validity: indicator reliability, internal 
consistency reliability, convergent validity, and discriminant validity. These items were checked by 
applying PLS algorithm with path weighting scheme 300 interactions in SmartPLS 3.0 (Ringle et al., 2015). 
Indicator reliability indicates to what extent associated indicators in one particular construct have much 
in common (J. F. J. Hair et al., 2014). Value outer loadings from PLS-SEM algorithm greater than 0.7 
indicate reliable indicators (Carmines & Zeller, 2008). From the PLS algorithm result, there were some 
indicators from exogenous constructs that had outer loadings less than 0.7. Therefore, these indicators 
were removed.  
 
In parallel, the internal consistency reliability was checked using the composite reliability and Cronbach’s 
Alpha value. Composite reliability value should be higher than 0.7 (J. F. Hair et al., 2011) while the 
Cronbach’s Alpha should be in between 0.60 and 0.90 (Nunally & Bernstein, 1994). As shown in Table 13, 
composite reliability values for all latent constructs are above 0.7. Likewise, the Cronbach Alpha values 
for these constructs also fall in the acceptable range - except Information and Communication (INFO) and 
HOC perceived internal audit effectiveness (PEEF). However, considering that the Cronbach Alpha values 
for these two constructs were slightly higher than 0.90, these two constructs fell into a grey area. 
However, given the exploratory nature of this research they were kept for further analysis.  
 

Table 13 Internal consistency reliability for latent constructs 

  Cronbach's 
Alpha 

Composite 
Reliability 

AVE 

Perceived Added Value to Organization (ADDV) 0.899 0.937 0.832 

Scope Limitation (SCPE) 0.842 0.905 0.76 

Auditee’s Attitude (ATTI) 0.725 0.842 0.64 

Competence of Internal Audit Dept. (COMP) 0.82 0.893 0.736 

Conduct Risk Consulting (RISK) 0.79 0.87 0.695 

Effective QMS (EQMS) 0.74 0.849 0.656 

Internal Audit Independence (INDE) 0.768 0.865 0.688 

Information and Communication (INFO) 0.906 0.941 0.842 

Innovation and Technology (INNO) 0.793 0.88 0.709 

Management Support (MANA) 0.7 0.823 0.609 

Internal Audit Objectivity (OBJE) 0.839 0.903 0.756 

Organizational Setting (ORGA) 0.771 0.868 0.686 

Perceived Effectiveness (EFFE) 0.831 0.9 0.75 

Perceived Internal Audit Effectiveness (PEEF) 0.933 0.944 0.824 
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Quality of Audit Work (QUAL) 0.84 0.904 0.758 

Stakeholder’s Satisfaction (SATI) 0.879 0.925 0.804 

  
Convergent validity was checked using Average Variance Extracted (AVE) value. AVE value higher than 0.5 
indicates convergent validity (J. F. J. Hair et al., 2014). AVE value for HOC (Perceived Internal Audit 
Effectiveness) was calculated manually because the computed AVE used the loadings of the repeated 
indicators instead of the loadings from LOCs (perceived effectiveness, stakeholder’s satisfaction, and 
perceived added value to organization) (Fornell & Larcker, 1981). Table 13 shows all constructs had AVE 
values greater than 0.5 which indicated convergent validity.  
 
Discriminant Validity describes whether a construct is indeed distinct from other constructs (J. F. J. Hair et 
al., 2014). To assess the discriminant validity, Fornell-Larcker criterion was used. Accordingly, the square 
root of AVE of each latent construct should be higher than the latent correlation value with any other 
constructs (J. F. Hair et al., 2011). Based on this assessment, ‘Auditee’s attitude’ construct was removed 
(J. F. J. Hair et al., 2014). 
 
After removing all indicators and constructs accordingly, the analysis with the remaining indicators 
resulted in factor loading values greater than 0.7 (desired). Details of the factor loadings for each indicator 
before and after the removal are presented in Appendix G: Factor Loadings Details Perceived Internal 
Audit Effectiveness. Table 14 exhibits the details of convergent validity and discriminant validity 
assessments for all latent constructs in the new model. 
 

Table 14 Convergent validity and discriminant validity for all exogenous constructs and endogenous LOC construct 

Construct AVE ADDV SCPE COMP RISK EQMS INDE INFO INNO MANA OBJE ORGA EFFE QUAL SATI 

ADDV 0.832 0.912                           

SCPE 0.76 0.676 0.872                         

COMP 0.736 0.741 0.716 0.858                       

RISK 0.841 0.641 0.633 0.626 0.917                     

EQMS 0.813 0.649 0.649 0.531 0.657 0.901                   

INDE 0.887 0.607 0.721 0.697 0.576 0.537 0.942                 

INFO 0.842 0.787 0.747 0.803 0.636 0.622 0.744 0.918               

INNO 0.813 0.624 0.618 0.576 0.765 0.573 0.454 0.637 0.902             

MANA 0.609 0.661 0.635 0.622 0.751 0.695 0.655 0.694 0.551 0.78           

OBJE 0.756 0.571 0.654 0.563 0.42 0.543 0.713 0.688 0.495 0.554 0.87         

ORGA 0.686 0.568 0.723 0.65 0.582 0.779 0.702 0.699 0.617 0.657 0.711 0.828       

EFFE 0.656 0.71 0.734 0.666 0.57 0.641 0.627 0.702 0.596 0.633 0.552 0.677 0.866     

QUAL 0.758 0.661 0.706 0.791 0.623 0.634 0.711 0.848 0.603 0.69 0.604 0.736 0.682 0.87   

SATI 0.804 0.791 0.718 0.821 0.667 0.683 0.702 0.839 0.623 0.691 0.64 0.666 0.709 0.714 0.897 

 
Since the path model only has one HOC construct, discriminant validity is automatically satisfied. The AVE 
value manually calculated for this construct is 0.824, which also satisfied the criterion. The results of the 
tests confirmed the reliability and validity of the constructs and the indicators that were used to measure 
them. 
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4.3.4. Hypotheses Testing for Perceived Effectiveness 
Bootstrapping technique was used with bootstrap sample 5000 to assess the relationship between 
endogenous and exogenous latent constructs. To evaluate the structural model, R2, adjusted R2, effect 
size (f2), and predictive relevance value for endogenous constructs (Q2) were used. From bootstrapping 
procedure, competence of internal audit department, information and communication, effective QMS 
factors had influences on perceived internal audit effectiveness. Subsequently, R2, adjusted R2, and R2 

values for endogenous constructs were examined.  
 
The R2 for perceived internal audit effectiveness (PEEF) was 0.865 which indicated roughly 86.5% of the 
variance of this construct could be explained in this model. An R2 value above 75% is considered 
substantial (J. F. J. Hair et al., 2014). Blindfolding technique was used with omission distance 8 to assess 
the predictive relevance of endogenous constructs. As a result, Q2 value for perceived internal audit 
effectiveness was 0.509. A Q2 value larger than 0 indicates the exogenous constructs have predictive 
relevance to endogenous construct (J. F. Hair et al., 2011). 
 
Along with examining the R2 value, the f2 values were also investigated for all exogenous constructs. This 
f2 represents the contribution of exogenous latent constructs to endogenous latent construct R2 (J. F. J. 
Hair et al., 2014). As a result, three exogenous latent constructs, namely, competence of internal audit 
department, information and communication, and effective QMS, were considered to have medium 
effects as their values were above 0.15 (J. F. J. Hair et al., 2014). The result of this structural model 
evaluation can be seen in Appendix H: Perceived Internal Audit Effectiveness Result before Refinement. 
 
However, typically researchers want to have a parsimonious model which means that the model has a 
good structural evaluation result (i.e., high R2 value) but at the same time has minimum exogenous 
constructs (J. F. J. Hair et al., 2014). Since we want to have model that have strong relationship between 
latent variables, this model was filtered further by removing exogenous constructs that have an f2 value 
of less than 0.15 (Wong, 2013).  Figure 15 shows the result of the final path model after refinement where 
COMP, INFO, and EQMS factors had an influence to PEEF with significance level 0.01. This result provides 
evidence for H1, H9, and H19. Table 15 denotes the comparison of the R2, adjusted R2, and Q2 path model 
before and after refinement. The R2 value after refinement was dropped from 0.865 to 0.837. However, 
the adjusted R2 value was increased from 0.814 to 0.824. Adjusted R2 provides an unbiased estimate of 
the population R2 (J. F. J. Hair et al., 2014). Therefore, the model after refinement was the best 
representation of the data. 
 
Table 16 shows the f2 values together with the path coefficients and their significance before and after 
refinement. It can be seen that all exogenous constructs had medium effect to endogenous construct. 
Detailed results of reliability and validity checking and the model after refinement can be found in 
Appendix I: Reliability and Validity Construct Checking Perceived Internal Audit Effectiveness Refined 
Model. 
 

Table 15 R Square, adjusted R Square, and predictive relevance value for endogenous constructs 

 Before Refinement After Refinement 

Construct R2 Adjusted R2  Q2 R2 Adjusted 
R2  

Q2 

PEEF 0.865 0.814 0.509 0.837 0.824 0.503 
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Table 16 Path coefficient and f square values for exogenous constructs 

 Before Refinement After Refinement 

  Path Coefficient 
(p value) 

f2 Path Coefficient 
(p value) 

f2 

SCPE -> PEEF 0.095 (0.554) 0.019 - - 

COMP -> PEEF 0.356 (0.029) 0.254 0.346 (0.006) 0.259 

RISK -> PEEF -0.061 (0.695) 0.006 - - 

EQMS -> PEEF 0.320 (0.068) 0.216 0.294 (0.002) 0.325 

INDE -> PEEF 0.062 (0.718) 0.007 - - 

INFO -> PEEF 0.376 (0.034) 0.187 0.397 (0.005) 0.292 

INNO -> PEEF 0.131 (0.360) 0.033 - - 

MANA -> PEEF 0.116 (0.500) 0.028 - - 

OBJE -> PEEF 0.041 (0.774) 0.004 - - 

ORGA -> PEEF -0.182 (0.319) 0.05 - - 

QUAL -> PEEF -0.180 (0.227) 0.05 - - 

 

 
Figure 15 SEM-PLS Model for the influence of the internal audit factors on perceived internal audit effectiveness. Arrows show 

factor loadings with p-values between brackets 

4.3.5. Importance-Performance Matrix Analysis Perceived Internal Audit Effectiveness 
Importance-performance matrix analysis (IPMA) is useful for further investigating the findings from initial 
investigation in PLS-SEM (J. F. J. Hair et al., 2014). From initial PLS-SEM analysis, the relative importance 
of constructs in the path model can be identified from path model relationship. IPMA extends this 
information by adding performance dimension. Performance dimension can be calculated by rescaling 
latent variable with formula (J. F. J. Hair et al., 2014): 
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𝑌𝑖
𝑟𝑒𝑠𝑐𝑎𝑙𝑒𝑑 =  

(𝑌𝑖 − 𝑀𝑖𝑛𝑠𝑐𝑎𝑙𝑒[𝑌])

(𝑀𝑎𝑥𝑠𝑐𝑎𝑙𝑒[𝑌] − 𝑀𝑖𝑛𝑠𝑐𝑎𝑙𝑒[𝑦])
 . 100 

 
Yi refers to a particular latent construct of i-th data observation. Since this survey used a 5-point Likert 
scale, the Minscale value is 1 and Maxscale value is 5. Calculating the mean value of Yi produced the 
performance value for that particular latent construct. Computing IPMA algorithm for perceived internal 
audit effectiveness path model in Figure 14 gave importance-performance mapping as shown in Figure 
16. 
 

 
Figure 16 Importance performance mapping for perceived internal audit effectiveness 

This mapping is useful for the organization to focus on important factors which still have low performance. 
 

4.4. Evaluation of the Measurement Model for Objectively Measured Effectiveness 
The second evaluation was done for the model with the objectively measured internal audit effectiveness. 

4.4.1. Path Model for Objectively Measured Effectiveness 
The same as the perceived internal audit effectiveness path model discussed above (in Section 4.3), there 
were 12 internal audit factors investigated. Figure 17 depicts the path model for objectively measured 
internal audit effectiveness. Each independent variable was measured using three indicators in reflective 
model. Moreover, there were two dependent variables examined in the empirical study, namely internal 
audit findings and recommendations density (OBFR) and time required to complete audit document 
(OBTR). OBFR had three indicators: major audit finding density, minor audit finding density, and 
recommendation density while OBTR had two indicators: internal audit plan throughput time and internal 
audit report throughput time. 
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Figure 17 Path model objectively measured internal audit effectiveness 

 

4.4.2. Collinearity Checking for Objectively Measured Effectiveness 
Before investigating the construct validity and reliability, collinearity was investigated with the Variance 
Inflation Factor (VIF) value. Table 17 and Table 18 show the VIF value for all exogenous constructs towards 
OBFR and OBTR respectively. It can be seen that there was no exogenous construct that had the VIF value 
greater than 5 with respect to dependent variable OBFR. In contrast, INFO construct had VIF value 5.8 for 
dependent variable OBTR which indicated collinearity issue. Therefore, INFO construct was removed for 
later analysis on OBTR dependent variable. The outer VIF for each construct can be found in Appendix J: 
Outer VIF Value Objectively Measured Internal Audit Effectiveness. There was no remaining construct that 
had VIF value greater than 5. 
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Table 17 VIF value for exogenous constructs towards OBFR dependent variable 

Construct  VIF 
Scope Limitation (SCPE) 3.8 
Auditee’s Attitude (ATTI) 2.4 
Competence of Internal Audit Dept. (COMP) 1.6 
Conduct Risk Consulting (RISK) 2.5 
Effective QMS (EQMS) 2.6 
Internal Audit Independence (INDE) 3.6 
Information and Communication (INFO) 3.1 
Innovation and Technology (INNO) 2.0 
Management Support for IA (MANA) 2.4 
Internal Audit Objectivity (OBJE) 2.7 
Quality of Audit Work (QUAL) 3.3 
Organizational Setting (ORGA) 4.1 

 
 

Table 18 VIF value for exogenous constructs towards OBTR dependent variable 

Construct  VIF 
Scope Limitation (SCPE) 3.6 
Auditee’s Attitude (ATTI) 4.0 
Competence of Internal Audit Dept. (COMP) 3.8 
Conduct Risk Consulting (RISK) 3.8 
Effective QMS (EQMS) 2.3 
Internal Audit Independence (INDE) 2.8 
Information and Communication (INFO) 5.8 
Innovation and Technology (INNO) 4.5 
Management Support for IA (MANA) 3.2 
Internal Audit Objectivity (OBJE) 2.8 
Quality of Audit Work (QUAL) 4.1 
Organizational Setting (ORGA) 4.5 

 

4.4.3. Construct Reliability and Validity for Objectively Measured Effectiveness 
Similar to the case with the perceived internal audit effectiveness model, confirmatory factor analysis was 
done to validate the path model through SmartPLS 3.0 with path weighting scheme 300 interactions 
(Ringle et al., 2015). Four items were checked: indicator reliability, internal consistency reliability, 
convergent validity, and discriminant validity. Specifically, for the model with endogenous latent variable 
time required to complete audit document (OBTR), INFO construct was removed due to collinearity issue. 
Latent construct should explain minimum 50% indicator’s variance (J. F. J. Hair et al., 2014). Hence, the 
minimum value outer loading is 0.708 to indicate reliable indicator (Carmines & Zeller, 2008). All indicators 
which had outer loading less than 0.7 were removed. Moreover, if there were two indicators from the 
same construct had outer loading less than 0.7, that construct was removed from the path model. 
 
Subsequently, the composite reliability and Cronbach’s Alpha were used to check internal consistency 
reliability. If the composite reliability or Cronbach’s Alpha were less than the threshold value, the 
constructs were also removed. In parallel, the AVE number was used to check convergent validity. Table 
19 and Table 20 depict the Cronbach’s Alpha, composite reliability value, and AVE values of the latent 



45 
 

constructs for OBFR and OBTR dependent variable respectively. It can be seen that ATTI construct had the 
Cronbach’s Alpha value below the threshold for both models and thus was removed. After removing all 
indicators and constructs below the threshold, all remaining indicators had factor loadings more than 0.7. 
Details of factor loading for each indicator before and after removal are presented in Appendix K: Factor 
Loadings Details Objectively Measured Internal Audit Effectiveness. 
 
Table 19 Cronbach’s alpha, composite reliability, and AVE for latent constructs objectively measured internal audit effectiveness 

(OBFR) 

  Cronbach's 
Alpha 

Composite 
Reliability 

AVE 

SCPE 0.842 0.903 0.757 

ATTI 0.667 0.851 0.742 

RISK 0.79 0.869 0.692 

EQMS 0.74 0.853 0.659 

INFO 0.906 0.923 0.801 

INNO 0.793 0.886 0.797 

OBFR 0.8 0.883 0.716 

OBJE 0.766 0.895 0.81 

ORGA 0.722 0.872 0.774 

QUAL 0.84 0.896 0.742 

  
Table 20 Cronbach’s alpha, composite reliability, and AVE for latent constructs objectively measured internal audit effectiveness 

(OBTR) 

  Cronbach's 
Alpha 

Composite 
Reliability 

AVE 

SCPE 0.842 0.904 0.758 

ATTI 0.667 0.853 0.745 

RISK 0.790 0.874 0.699 

EQMS 0.740 0.852 0.659 

INDE 0.872 0.94 0.887 

INNO 0.793 0.874 0.698 

OBTR 1 1 1 

OBJE 0.839 0.889 0.729 

ORGA 0.771 0.867 0.684 

QUAL 0.84 0.901 0.753 

 
The last part was to check discriminant validity by using the Fornell-Larcker criterion (Fornell & Larcker, 
1981). Table 21 and Table 22 exhibit the result of the discriminant validity assessment of all remaining 
latent constructs for OBFR and OBTR dependent variable respectively. 
 

Table 21 Discriminant validity for all constructs OBFR 

  SCPE RISK EQMS INFO INNO OBFR OBJE ORGA QUAL 

SCPE 0.867                 
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RISK 0.659 0.903               

EQMS 0.633 0.547 0.811             

INFO 0.729 0.632 0.575 0.878           

INNO 0.704 0.611 0.497 0.585 0.888         

OBFR -0.097 -0.186 -0.23 -0.135 -0.187 0.924       

OBJE 0.623 0.304 0.485 0.629 0.414 0.119 0.899     

ORGA 0.621 0.509 0.624 0.638 0.574 -0.107 0.607 0.877   

QUAL 0.71 0.598 0.575 0.758 0.623 0.076 0.576 0.677 0.849 

 
Table 22 Discriminant validity for all constructs OBTR 

  SCPE RISK EQMS INDE INNO OBJE ORGA QUAL 

SCPE 0.871               

RISK 0.564 0.836             

EQMS 0.63 0.542 0.812           

INDE 0.719 0.411 0.551 0.942         

INNO 0.7 0.746 0.545 0.49 0.836       

OBJE 0.638 0.266 0.516 0.683 0.483 0.854     

ORGA 0.727 0.531 0.699 0.699 0.652 0.711 0.827   

QUAL 0.69 0.576 0.59 0.693 0.666 0.569 0.734 0.868 

 
In the overall, the construct reliability and validity checking showed no significant reason to consider the 
collected data as invalid, unreliable, or unusable regarding reliability, validity, and multicollinearity. 
 

4.4.4. Hypotheses Testing for Objectively Measured Effectiveness 
Bootstrapping technique with bootstrap sample 5000 was used to test the statistical significance of the 
path model (Ringle et al., 2015). Likewise, R2, adjusted R2, effect size (f2), and predictive relevance value 
for endogenous constructs (Q2) were used to evaluate the construct. From bootstrapping result, there 
was no factor had an influence on both OBFR and OBTR. Subsequently, R2, adjusted R2, and R2 values for 
endogenous constructs were examined. The R2 for OBFR was 0.268 which indicated roughly 26.8% of the 
variance of this construct could be explained in this model. Similarly, R2 for OBTR was 27.6%. These two 
R2 values were considered weak because the values were only above 25% (J. F. J. Hair et al., 2014).  
 
To assess the predictive relevance of endogenous constructs, blindfolding technique was used with 
omission distance 8. As a result, Q2 value for OBFR was 0.026. This value indicated that the exogenous 
constructs had predictive relevance to endogenous construct (J. F. Hair et al., 2011). In contrast, Q2 value 
for OBTR was -0.071 which indicated there was no predictive relevance to endogenous construct.  
 
The f2 values was investigated to view the effect or contribution of exogenous constructs to endogenous 
construct OBFR and OBTR. As a result, four exogenous latent constructs: EQMS, INFO, OBJE, and QUAL 
were identified to have low effects on endogenous construct OBFR as their f2 values were above 0.02 (J. 
F. J. Hair et al., 2014). In parallel, two exogenous latent constructs: INDE and EQMS were also identified 
with low effects to endogenous construct OBTR. The result of this structural model evaluation can be seen 
in Appendix L: Objectively Measured Internal Audit Effectiveness Result before Refinement. 
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As we prefer an optimal model that has the best representation of the data but with minimum exogenous 
constructs, OBFR model was filtered further by removing exogenous constructs that had an f2 value less 
than 0.02 (since there are no constructs which have medium or high effect values). Figure 18 shows the 
result of the final path model after refinement where QUAL and EQMS factors had influences to OBFR 
with significance level 0.05. These results provide evidence for hypotheses H16a and H20a. Table 23 
denotes the comparison of R2, adjusted R2, and Q2 path model before and after refinement for OBFR. The 
R2 value after refinement was dropped from 0.268 to 0.251. However, the adjusted R2 value was increased 
from 0.090 to 0.170 which indicated the model after refinement was the best representation of the data. 
The comparison of path coefficient and f2 values before and after refinement for dependent variable OBFR 
can be seen in Table 25. 
 
In the same vein, all exogenous constructs which had an f2 value less than 0.02 were removed for OBTR 
model. As a consequence, there were only two remaining exogenous constructs: EQMS and INDE. Figure 
19 shows the path model result after refinement where EQMS factor had an influence on OBTR with 
significance level 0.01. This result gives evidence for hypothesis H20b. Table 24 depicts the comparison of 
R2, adjusted R2, and Q2 path model before and after refinement for OBTR. The R2 value after refinement 
was dropped from 0.276 to 0.225. However, the adjusted R2 value was increased from 0.100 to 0.185. In 
addition, the Q2 value was changed from -0.071 to 0.146 which meant the exogenous constructs had 
predictive relevance. This result shows that the refined model represented is a parsimonious model with 
a few parameters as possible for given quality results (J. F. J. Hair et al., 2014). The comparison of path 
coefficient and f2 values before and after refinement for dependent variable OBTR can be seen in Table 
26. Detail results of reliability and validity checking the model both for OBFR and OBTR endogenous 
constructs after refinement can be found in Appendix M: Reliability and Validity Construct Checking 
Objectively Measured Internal Audit Effectiveness Refined Model 
 

Table 23 R Square, adjusted R Square, and predictive relevance value for endogenous constructs OBFR before and after 
refinement 

 Before Refinement After Refinement 

 Construct R2 Adjusted R2  Q2 R2 Adjusted 
R2  

Q2 

OBFR 0.268 0.090 0.025 0.251 0.170 0.078 

 
Table 24 R Square, adjusted R Square, and predictive relevance value for endogenous constructs OBTR before and after 

refinement 

 Before Refinement After Refinement 

 Construct R2 Adjusted 
R2  

Q2 R2 Adjusted 
R2  

Q2 

OBTR 0.276 0.100 -0.071 0.225 0.185 0.146 
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Table 25 Path coefficient and f square values for exogenous constructs OBFR before and after refinement 

 Before Refinement After Refinement 

  Path Coefficient 
(p value) 

f2  Path Coefficient 
(p value) 

f2  

SCPE -> OBFR 0.094 (0.769) 0.003 - - 

RISK -> OBFR -0.041 (0.882) 0.001 - - 

EQMS -> OBFR -0.423 (0.074) 0.112 -0.470 (0.024) 0.162 

INFO -> OBFR -0.542 (0.167) 0.099 -0.590 (0.081) 0.139 

INNO -> OBFR -0.107 (0.726) 0.007 - - 

OBJE -> OBFR 0.340 (0.194) 0.068 0.331 (0.155) 0.083 

ORGA -> OBFR -0.332 (0.226) 0.008 - - 

QUAL -> OBFR 0.654 (0.074) 0.149 0.631 (0.040) 0.142 

 
 
 
 

Table 26 Path coefficient and f square values for exogenous constructs OBTR before and after refinement 

 Before Refinement After Refinement 

  Path Coefficient 
(p value) 

f2  Path Coefficient 
(p value) 

f2  

INDE -> OBTR -0.267 (0.430) 0.033 -0.064 (0.661) 0.004 

OBJE -> OBTR 0.158 (0.558) 0.013 - - 

RISK -> OBTR -0.161 (0.568) 0.013 - - 

INNO -> OBTR 0.070 (0.827) 0.002 - - 

QUAL -> OBTR 0.195 (0.517) 0.018 - - 

SCPE -> OBTR 0.153 (0.598) 0.009 - - 

EQMS -> OBTR -0.466 (0.054) 0.136 -0.436 (0.004) 0.171 

ORGA -> OBTR -0.146 (0.661) 0.007   
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Figure 18 SEM-PLS Model of influence internal audit factors to objectively measured internal audit effectiveness (OBFR). Arrows 

show factor loadings with p-values between brackets 

 

 
Figure 19 SEM-PLS Model of influence internal audit factors to objectively measured internal audit effectiveness (OBTR). Arrows 

show factor loadings with p-values between brackets 

5. Discussion 

5.1. Influence on perceived effectiveness  
Prior to the analysis using PLS-SEM, some pre-processing and detection steps were taken. Initially, some 
observations were removed due to missing value more than 15%. Subsequently, outlier analyses were 
done to detect outlier observation. Early univariate outlier analysis detected some outlier variables. 
Additional analysis that was performed to detect multivariate outlier resulted no outlier observation. 
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Hence, there was no further observations to be omitted. Albeit some constructs were indicated non-
normal, these constructs were retained considering PLS-SEM has no data distribution assumption and 
exploratory purpose (J. F. J. Hair et al., 2014). Eventually, there were 42 observations used for the main 
analyses. 
 
From the survey result in Table 7 and Table 8, it can be seen that auditees had lower evaluation result 
than internal auditor. This result is expected as the auditees tend to give more objective evaluation and 
don’t have overly optimistic self-assessment like internal auditor did (Lenz & Hahn, 2015). Interestingly, 
the mean survey results of both auditees and auditors were aligned for each internal audit factor 
investigated and perceived effectiveness indicators. This result shows that both auditors and auditees 
have common perceptions about internal audit and the objectives. 
 
The results show that there were three internal audit factors that had significant correlation with the 
perceived internal audit effectiveness. The first factor is the competence of internal audit department 
(with significance level 0.01 and path coefficient 0.346). This finding supports the previous empirical result 
that professional proficiency had a significant positive relationship with perceived internal audit 
effectiveness (Tackie et al., 2016). Moreover, in the study conducted by M. azu S. Badara & Saidin (2014), 
the auditor's experience also reported as one of the factors that strongly influence the perceived internal 
audit effectiveness.  
 
The second influential factor was Information and Communication that had an influence on the perceived 
internal audit effectiveness (p=0.01 and path coefficient 0.397). This result was consistent with the results 
presented by Karagiorgos et al. (2011) where information and communication was associated with the 
success of internal audit in Greek hotel business. The last factor was effective QMS factor which influenced 
the perceived internal audit effectiveness with significance level 0.01 and path coefficient 0.294. This 
finding extended the findings from Saidu Badara & Saidin (2014) where effective internal control was one 
of the important factors to consider when quantifying internal audit effectiveness. 
 
Altogether, these three factors significantly influenced the perceived internal audit effectiveness. Based 
on the results, roughly 84% of the variance in the perceived internal audit effectiveness in the organization 
participated in the survey could be explained by these three factors. Since these three factors were 
dominating the other factors, focusing on these three factors can ultimately boost the internal audit 
effectiveness as perceived by the stakeholders.  
 
One of the examples of improving competence of internal audit department is training. Internal audit 
training becomes critical for ensuring competence of internal audit department and subsequently 
contributing to internal audit effectiveness (Ahmad et al., 2012). Training is needed to help internal 
auditors understand the audited process and also help auditees understand the regulations or 
requirements to which they must comply (Clegg et al., 2011). Furthermore, it is also important for keeping 
the training up to date with the new regulation or standard. For those organizations which have a lot of 
regulations like medical device manufacturers, knowledge about the regulation is crucial. This finding was 
also reflected in the survey result where the majority of the respondents received some training last year. 
 
Another important consideration in regards to this finding is in selecting a suitable auditor for particular 
internal audit. Auditors who previously had experience or knowledge with the audited process will 
significantly improve the audit process. With their prior experience and knowledge, skilled auditors will 
more likely identify the substantial problems and ultimately recommend process improvements. Looking 
into the working experience parameter, the survey results show that more than half of the respondents 
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had experience of more than three years in their current position and overall organization. This result 
shows that the majority of the people involved in the audit activities already have a certain level of 
experience. 
 
Regarding the audit method used for the internal audit last year, the domain experts informed that all 
internal audits used interview method to perform internal audits. This clearly explains the finding that the 
information and communication positively influence internal audit effectiveness. Practitioners regard 
communication skills as an indicator of successful internal auditors to perform their duties (Lenz & Hahn, 
2015). Good communication between internal auditor and auditee ensures that the exchanged 
information is accurate. Information and communication factor does not only cover verbal 
communication but also written communication which is reflected in the audit plan and audit report 
document. Each finding and recommendation from the internal audit should be concise and clear so that 
everyone who is involved in the audit can understand the gap and eventually perform corrective and 
preventive actions.  
 
Furthermore, based on the information obtained from the domain expert in the organization, last year 
the organization implemented new approach namely appreciative audit. With this new approach, they 
changed the communication process in the audit that traditionally asked to identify the gaps into the 
constructive conversation to understand the process flow and explored new possibilities to improve the 
process. By performing appreciative audit approach, both auditees and auditors have an appreciative 
dialogue that stimulates them to focus on improvements rather than incidents (Clegg et al., 2011). This 
finding could be the reason why information and communication factor had an influence to perceived 
internal audit effectiveness in the investigated organization. 
 
A distinct characteristic of the medical device manufacturers is the comprehensive regulatory 
requirements that affect almost all aspects of the organization (Kramme et al., 2011). There are numerous 
regulations from different countries that have to be complied with by the manufacturer. Food & Drug 
Administration (FDA) regulation for USA, MDDEV regulation for European Countries are few examples. 
Moreover, medical device manufacturers have to minimize the risk in regards to the patient safety, user, 
or third parties during development, and the usage of the medical device. Due to these reasons, it is 
mandatory for medical device manufacturers to implement QMS to ensure the quality. All audit activities 
performed last year used the established QMS procedures as the guideline. In fact, a finding related to 
effective QMS had an influence on perceived internal audit effectiveness confirms the importance of QMS 
in the organization since QMS implementation covers almost all aspects in the organization. 
 
The final analysis related to the IPMA on perceived internal audit effectiveness extended the results 
obtained from PLS-SEM analyses. By doing this analysis, organizations not only can identify the important 
factors but also quantify the performance of each factor. Typically, IPMA analysis helps organizations to 
focus on improving factors that are important but have considerably low performance (J. F. J. Hair et al., 
2014). From the IPMA analysis result, the organization was already performing quite well for the three 
most important factors: competence of internal audit department, information and communication, and 
effective QMS. However, the current performance level has to be maintained and possibly improved in 
the future.  
 

5.2. Influence on the objectively measured effectiveness 
Different from the perceived internal audit effectiveness, there were two indicators investigated for 
objectively measured internal audit effectiveness: audit findings and recommendations density and time 
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required to complete audit plan. Investigation of audit findings and recommendations density as 
dependent variable resulted effective QMS and quality of audit work factors to have an influence with 
significance level 0.05 and path coefficient -0.470 and 0.631. Interestingly, path coefficient values for both 
factors were contradicting each other. This model had R2 value 25.1% which was considered weak. This 
implies that other factors can influence audit findings and recommendations. 
 
Negative path coefficient for effective QMS factor indicates that an increase in the effectiveness of the 
QMS will decrease audit findings and recommendations density. In this thesis, QMS can be associated 
with the procedures used to direct and control the processes within the organization for the sake of 
quality. Hence, effective QMS can also be associated with the effective quality procedures. Updating the 
procedure to follow the latest regulation and standard, increasing the accessibility of procedures, or 
increasing the awareness of the procedures are considered as improvements related to the (QMS) 
procedure and ultimately, they will improve the adherence to the established procedures. As a 
consequence, the audit findings and improvements density discovered during the audit will decrease since 
the processes have already complied with the established procedure.  
 
Different from the effective QMS, the analysis result showed that the increasing quality of audit work 
would increase audit findings and recommendations density. Quality of audit work refers to the audit 
process flows performed by internal auditor starting from the audit planning, fieldwork, reporting, and 
follow up activities. The appointed internal auditor can make some preparations to have a good audit 
planning. Some key initiatives that can be done to have a good audit planning are risk assessment for 
scoping or reviewing the appropriate regulations or procedures prior to start the fieldwork. By having a 
good understanding of the audited process and appropriate regulations, the internal auditors will more 
likely to discover the underlying problems and suggest some best-practices for improvement. 
Subsequently, internal auditors can also apply statistical sampling technique for records checking. 
Altogether, these initiatives will improve the quality of audit work and positively influence the audit 
findings and recommendations density discovered during the audit. However, the higher number of audit 
findings doesn’t always correlate with the higher effectiveness of internal audit (M. azu S. Badara & Saidin, 
2014).  
 
From the investigation of time required to complete internal audit document resulted only audit plan 
throughput time indicator to fulfill the indicator reliability assessment. Based on the analysis results, only 
effective QMS factor was found to have an influence (with significance level 0.01 and path coefficient -
0.436). Having said that, an increase in the effectiveness of QMS would decrease the audit plan 
throughput time. Similarly, having an effective QMS would facilitate the internal auditor to make a good 
audit preparation. Internal auditor can use QMS as a guideline in preparing the audit and eventually 
decreasing the audit plan throughput time. Based on the structural model evaluation, this model had R2 
value 22.5%, which implies that there are other factors that can influence the audit plan throughput time. 
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6. Conclusion 
The objective of this thesis is to investigate the factors that are considered in the existing literature to 
influence the effectiveness of internal audits. We performed an empirical study that involved a survey 
questionnaire and data extracted from a document control system, internal audit plan, and internal audit 
report document of a large organization. Table 27 depicts the results of the hypotheses testing.  
 

Table 27 Hypotheses results based on the empirical research 

No Hypotheses Result 
H1 Competence of internal audit department has a significant influence on perceived 

internal audit effectiveness. 
Supported 

H2 Competence of internal audit department has a significant influence on objectively 
measured internal audit effectiveness (as measured using “Internal audit findings 
and recommendations density” and “Time required to complete internal audit 
document”). 

Not 
Supported 

H3 Internal audit independence has a significant influence on perceived internal audit 
effectiveness. 

Not 
Supported 

H4 Internal audit independence has a significant influence on objectively measured 
internal audit effectiveness (as measured using “Internal audit findings and 
recommendations density” and “Time required to complete internal audit 
document”). 

Not 
Supported 

H5 Auditee’s attitude has a significant influence on perceived internal audit 
effectiveness. 

Not 
Supported 

H6 Auditee’s attitude has a significant influence on objectively measured internal audit 
effectiveness (as measured using “Internal audit findings and recommendations 
density” and “Time required to complete internal audit document”). 

Not 
Supported 

H7 Internal audit objectivity has a significant influence on perceived internal audit 
effectiveness. 

Not 
Supported 

H8 Internal audit objectivity has a significant influence on objectively measured internal 
audit effectiveness (as measured using “Internal audit findings and 
recommendations density” and “Time required to complete internal audit 
document”). 

Not 
Supported 

H9 Information and communication has a significant influence on perceived internal 
audit effectiveness. 

Supported 

H10 Information and communication has a significant influence on objectively measured 
internal audit effectiveness (as measured using “Internal audit findings and 
recommendations density” and “Time required to complete internal audit 
document”). 

Not 
Supported 

H11 Conduct risk consulting has a significant influence on perceived internal audit 
effectiveness. 

Not 
Supported 

H12 Conduct risk consulting has a significant influence on objectively measured internal 
audit effectiveness (as measured using “Internal audit findings and 
recommendations density” and “Time required to complete internal audit 
document”). 

Not 
Supported 

H13 Innovation and technology has a significant influence on perceived internal audit 
effectiveness. 

Not 
Supported 

H14 Innovation and technology has a significant influence on objectively measured 
internal audit effectiveness (as measured using “Internal audit findings and 

Not 
Supported 
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recommendations density” and “Time required to complete internal audit 
document”). 

H15 Quality of audit work has a significant influence on perceived internal audit 
effectiveness. 

Not 
Supported 

H16 Quality of audit work has a significant influence on objectively measured internal 
audit effectiveness as measured using: 

Partially 
Supported 

H16a Internal audit findings and recommendations density Supported 
H16b Time required to complete internal audit document Not 

Supported 
H17 Scope limitation has a significant influence on perceived internal audit effectiveness. Not 

Supported 
H18 Scope limitation has a significant influence on objectively measured internal audit 

effectiveness (as measured using “Internal audit findings and recommendations 
density” and “Time required to complete internal audit document”). 

Not 
Supported 

H19 Effective QMS has a significant influence on perceived internal audit effectiveness. Supported 
H20 Effective QMS has a significant influence on objectively measured internal audit 

effectiveness (as measured using “Internal audit findings and recommendations 
density” and “Time required to complete internal audit document”) 

Supported 

H21 Organizational setting has a significant influence on perceived internal audit 
effectiveness. 

Not 
Supported 

H22 Organizational setting has a significant influence on objectively measured internal 
audit effectiveness (as measured using “Internal audit findings and 
recommendations density” and “Time required to complete internal audit 
document”). 

Not 
Supported 

H23 Management support has a significant influence on perceived internal audit 
effectiveness. 

Not 
Supported 

H24 Management support has a significant influence on objectively measured internal 
audit effectiveness (as measured using “Internal audit findings and 
recommendations density” and “Time required to complete internal audit 
document”). 

Not 
Supported 

 

6.1. Limitation and Future Research 
This thesis contains several limitations which can potentially be used for future research. The first 
limitation is related to the dataset. In this empirical study, the survey respondents were from a single 
organization in one business unit. This poses a risk of Common Method Variance (CMV). Detection of CMV 
was done by investigating full collinearity test (Kock, 2015). As a result, there were some constructs that 
have VIF value more than 3.3 which indicated CMV (Kock, 2015). However, this was still acceptable 
because the VIF values for all constructs were still below 5 and PLS-SEM method incorporates 
measurement error (Kock & Lynn, 2012). Hence, future research can consider to use Measure Latent 
Marker Variable (MLMV) approach and include MLMV in the designed-survey to control and correct the 
CMV (Tehseen, Ramayah, & Sajilan, 2017). 
 
The second limitation refers to the dependent variable perceived internal audit effectiveness. In this 
thesis, a HOC construct was used with three LOCs in reflective manner, namely perceived effectiveness, 
stakeholder’s satisfaction, and perceived added value to organizations. Although the existing studies show 
that these three constructs can represent perceived internal audit effectiveness, they may also contradict 
to each other. In fact, people might be satisfied with the internal audit, but they may have the perception 
that internal audit did not deliver any added value to the organizations. In the early stage of the analysis, 
these three LOCs were investigated individually. However, none of them provided substantial results. One 
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possible reason for this was related to the limited sample size which limited the variance of the data and 
thus significantly affected the result. Another possibility was the model suffered from collinearity 
problem. Due to this, HOC model for endogenous construct was introduced to tackle this problem.  
 
Moreover, in the empirical study, there were 15 internal audits investigated. As a consequence, the 
variability of objective indicators was limited to this number of internal audit. This was different from 
perceived internal audit effectiveness investigation which had a degree of variability following the number 
of respondents. Since the goal of the PLS-SEM algorithm is to maximize the R2 value of endogenous 
construct, the limited variance in the data substantially limits the capability of PLS-SEM to make a 
prediction (J. F. J. Hair et al., 2014). On top of this, some factors, such as internal audit independence, 
quality of audit work, and organizational setting were indicated highly non-normal which potentially 
becomes an issue when performing bootstrapping procedure (J. F. J. Hair et al., 2014).  
 
The third limitation relates to the generalizability of the results. This survey was conducted in a single 
enterprise, under one business unit. A larger population is required to increase the reliability of the result. 
As a consequence, future studies can expand to a larger population to tackle the second and third 
limitations.  
 
The fourth limitation is related to the underlying problem in the method used in this research: survey 
questionnaire. This method suffers from a set of limitations in regards to the understandability and 
interpretation of the questions. It is difficult to ensure that all respondents have the same interpretation 
and prevent response bias. Moreover, in this thesis PLS-SEM helps to reveal the correlation between 
internal audit factors and internal audit effectiveness without taking into account the dynamics of the 
audit process. Hence, future research can consider another qualitative study, for example interviews, to 
capture deeper information and explore respondents’ opinion. 
 
The fifth limitation refers to the data heterogeneity, in regards to the respondent role. As mentioned 
previously, this empirical study aims to cover both auditor and auditee perception to get a more objective 
assessment. However, the perception of auditor and auditee may be different which may subsequently 
affect the results. Failed to recognize the heterogeneity in the dataset can be a threat for the validity of 
PLS-SEM result (J. F. J. Hair et al., 2014). From the observation received, about two-thirds were originally 
filled by the auditees. Nonetheless, as discussed in Section 3.6, according to the domain experts in the 
company, the data heterogeneity was not applicable as both of the auditors and auditees shared 
comparable level of perception. Therefore, we did not distinguish the data gathered from these two 
parties in our analysis. However, future research should address this issue by analyzing the data separately 
and investigating the potential differences between two data sets with increased number of responses.   
 
The sixth limitation corresponds to the limited set of objectively measured indicators used in the empirical 
study. From the existing studies, other objectively measured indicators, such as the recommendation 
implementation rate, fulfillment degree of audit plan, or audit value, can be used. Existing studies also 
show that there are other factors, such as the size of the internal audit function, cooperation with external 
auditor, or management training ground. These indicators and factors were neglected in this study due to 
the lack of available data and limited relevancy. Future research can incorporate these factors and 
indicators. 
 
The final limitation relates to the time dimension used to assess audit process. According to the domain 
experts, sometimes the audit plan or audit report documents were reviewed manually through email 
before they were uploaded to the document control system. Therefore, there was a possibility that the 
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throughput time in the document control system did not reflect the entire actual process time and the 
time calculated from the document control system might be lower than the actual process. Moreover, 
there are other process performance assessments that haven’t been explored in this thesis, such as cost, 
quality, and flexibility (Dumas, Rosa, Mendling, & Reijers, 2013). In this thesis, only time dimension was 
considered related to audit plan and audit report throughput time. There might be a possibility where 
time dimension was not a right dimension to assess the process performance. Since these dimensions 
have trade-offs, improving a dimension may result an adverse effect on the time dimension (Dumas et al., 
2013). At this moment there is no KPI in regards to audit plan and audit report throughput time. In 
contrast, the content information in both audit plan and report is deemed more important. This implies 
that the quality dimension is the most important dimension and time can be sacrificed. Future study can 
aim at other dimensions, for example the quality dimension.  
 

6.2. Practical Implications and Contribution 
Findings from this thesis deliver some practical implications to the internal audit practitioners and 
contributions to the literature. First, internal audit practitioners will acknowledge the competence of 
internal audit department, information and communication, and effective QMS as the main drivers for 
internal audit effectiveness. The results from the empirical study strengthens this perception. The results 
indicate three factors that explained 84% of the variance of perceived internal audit effectiveness as 
dominant. The internal audit practitioners who aim to improve the effectiveness of internal audits 
conducted in their organizations will find this finding useful. They may focus on these factors to boost 
their internal audit effectiveness.  
 
Figure 20 and Figure 21 depict the survey result for internal audit factors. These factors are grouped based 
on the resource and process dimensions as presented by Lenz & Hahn (2015). Interestingly, both 
competence of internal audit department and information and communication factor become the 
weakest area in internal audit resource. The other factors such as internal audit independence and 
objectivity have higher scores. The result from IPMA analysis also showed a similar trend. Based on these 
findings, the internal audit practitioners can develop strategies to focus on improving these two areas in 
the future.  
 

 
Figure 20 Internal audit resource survey results 
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Another interesting finding is related to the factors regarding the process dimension, as they relatively 
have lower performance than resource dimension. Figure 21 clearly shows the lack of innovation and 
technology factor. This result is predictable as the internal audit was conducted manually by interviewing 
the auditees and manual records checking. In the same vein, this result can also be used by internal audit 
practitioners to develop actions to enhance the process dimension in the future. Few practical initiatives 
that can be taken such as facilitating training, implementing risk assessment for scoping, statistical 
sampling technique for records checking, or adopting auditing tools will be beneficial.  
  

 

Figure 21 Internal audit process survey results 

Secondly, this study offers clear implications for quality managers who focus on elements that will 
increase the quality and improve their organization’s performance. The result from the empirical study 
revealed the importance of effective QMS as the prominent factor that influences the effectiveness of 
internal audits. To achieve greater advantages from the implementation of their QMS, quality 
practitioners should focus on quality practices that directly affect the performance and help them to 
achieve their objectives. The validated model in this research would help quality managers in translating 
effective QMS into a series of practical actions and strategies. Maintaining the QMS to keep it up-to-date 
with new regulations, policies, and standards, improving the accessibility to quality procedures, and 
periodic review of the quality procedures are examples of practical initiatives that can be taken. 
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Appendix B: General Descriptive Statistics 
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Table 28 General descriptive statistics 

Variable Response Options Frequency Percentage 

Role Auditor 19 63.33% 

Auditee 30 26.67% 

Age 
 
 
 

Younger than 25 years old 0 0% 

25-40 years old 10 20.4% 

41-55 years old 18 36.8% 

Above 55 years old 21 42.8% 

Education Level No Degree 3 6.1% 

High School Degree 5 10.2% 

Bachelor Degree 20 40.8% 

Master Degree 14 28.6% 

Professional Degree 4 8.2% 

Doctoral (Ph.D.) Degree 3 6.1% 

Experience Level in Current 
Position 
 
 
 
 

Less than 1 year 0 0% 

1-3 years 14 28.6% 

4-6 years 12 24.5% 

7-10 years 10 20.4% 

11-20 years 5 10.2% 

More than 20 years 8 16.3% 

Experience Level in 
Organization 
 
 
 
 

Less than 1 year 1 2.1% 

1-3 years 10 20.4% 

4-6 years 6 12.2% 

7-10 years 6 12.2% 

11-20 years 11 22.5% 

More than 20 years 15 30.6% 

Training Received in 2017 No Training Received 2 4.1% 

 Less than 20 hours 17 34.7% 

 21-40 hours 17 34.7% 

 41-80 hours 8 16.3% 

 81-120 hours 0 0% 

 More than 120 hours 5 10.2% 

 
 

Appendix C: Audit Complexity 
 

Table 29 Audit complexity based on domain expert judgement 

Audit No Complexity 

1 2 

2 2 

3 1 

4 1 

5 3 

6 2 
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7 1 

8 2 

9 2 

10 1 

11 2 

12 1 

13 1 

14 2 

15 1 

 
Audit Complexity 1 represents high complexity, audit complexity 2 represents medium complexity, audit 
complexity 3 represents low complexity 
 

Appendix D: Mahalanobis Distance Result 
 

Table 30 Mahalanobis Distance result for each data observation 

Observation Mahalanobis 
Distance 

1 2.26093664 

2 3.81879743 

3 3.38005858 

4 3.48175918 

5 3.15780906 

6 4.6948104 

7 3.547938 

8 2.35133018 

9 3.51741724 

10 3.83745845 

11 4.08242854 

12 3.81539255 

13 2.93509522 

14 3.50892078 

15 5.08359953 

16 3.44153565 

17 4.36662775 

18 3.60856065 

19 3.43150362 

20 4.14621252 

21 4.51891787 

22 3.64081937 

23 4.79047452 

24 4.92100164 
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25 3.18679435 

26 3.90514486 

27 3.8121696 

28 5.32258339 

29 3.17932299 

30 4.18840647 

31 3.61203874 

32 4.27030883 

33 3.30742573 

34 4.31323168 

35 2.60047523 

36 2.99642941 

37 3.07232804 

38 5.40425536 

39 3.47026522 

40 4.34521477 

41 3.00709542 

42 3.49842089 

 
 

Appendix E: Kurtosis and Skewness Each Construct 
 

Table 31 Kurtosis and skewness for each latent construct 

  Kurtosis Skewness 

COMP 0.149 -0.858 

INDE 1.25 -1.325 

ATTI 1.276 -0.99 

QUAL 1.998 -1.067 

RISK 0.343 -0.587 

INFO 0.008 -0.834 

MANA 0.814 -0.713 

INNO -0.134 -0.453 

SCPE 0.668 -0.972 

ORGA 1.19 -1.002 

EQMS -0.193 -0.242 

OBJE -0.963 -0.606 

EFFE 0.06 -0.645 

SATI -0.238 -0.724 

ADDV -0.354 -0.688 
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Appendix F: Outer VIF Value Perceived Internal Audit Effectiveness 
 

Table 32 Outer VIF value internal audit factors for perceived internal audit effectiveness 

  VIF 

ATTI_1 1.404 

ATTI_2 1.596 

ATTI_3 1.375 

COMP_1 2.554 

COMP_2 2.432 

COMP_3 1.46 

EQMS_1 1.724 

EQMS_2 1.267 

EQMS_3 1.764 

INDE_1 2.657 

INDE_2 3.408 

INDE_3 1.48 

INFO_1 3.04 

INFO_2 2.874 

INFO_3 2.949 

INNO_1 1.644 

INNO_2 2.429 

INNO_3 1.761 

MANA_1 1.533 

MANA_2 1.486 

MANA_3 1.234 

OBJE_1 2.55 

OBJE_2 2.244 

OBJE_3 1.679 

ORGA_1 1.522 

ORGA_2 1.549 

ORGA_3 1.745 

QUAL_1 2.037 

QUAL_2 2.003 

QUAL_3 1.923 

RISK_1 1.903 

RISK_2 2.142 

RISK_3 1.432 

SCPE_1 1.776 

SCPE_2 2.421 

SCPE_3 2.104 
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Appendix G: Factor Loadings Details Perceived Internal Audit Effectiveness 
 

Table 33 Factor loadings for internal audit factors before and after construct validity and reliability check (PEEF) 

Indicators Code Questions Factor Loadings 

   Before After 
Competence of 
internal audit 
department 

COMP_1 Internal auditors demonstrated a strong understanding of 
the business, process, and the challenge that the auditees 
face 

0.890 0.890 

 COMP_2 Internal auditor demonstrated integrity, good judgement, 
and robust attitude to deal with issues identified during 
the audit 

0.873 0.873 

 COMP_3 Internal auditor performed his/her role with enthusiasm, 
acted as a catalyst for change, and brought ideas and 
insights to help our organization to be more successful 

0.808 0.808 

Internal Audit 
Independence 

INDE_1 Internal auditors were sufficiently independent to perform 
their obligations and duties 

0.890 0.941 

 INDE_2 There was no conflict interest in the work of internal 
auditors 

0.951 0.942 

 INDE_3 There was no interference by management while internal 
auditor conducted their work 

0.607  

Auditee’s 
Attitude 
 

ATTI_1 The auditees involved in the audit process had the 
requisite technical and business knowledge to explain key 
judgement area 

0.766   

 ATTI_2 The auditees maintained up-to-date process and controls 
documentation 

0.797  

 ATTI_3 The auditees examined proposed audit finding and 
recommendation seriously  

0.835  

Internal Audit 
Objectivity 
 

OBJE_1 Internal auditor did not audit specific process for which 
he/she was previously worked as process owner or auditee 

0.912 0.912 

 OBJE_2 Internal auditor did not perform non-audit functions 0.898 0.898 
 OBJE_3 Internal auditor had free access to all related information, 

departments, and employees in the organization 
0.794 0.794 

Information 
and 
Communication 

INFO_1 Communication from the internal auditor was clear and 
concise 

0.919 0.919 

 INFO_2 All requests or queries were handled promptly and 
effectively 

0.916 0.916 

 INFO_3 The communication from internal auditor was specific and 
relevant to the audited process and its circumstances 

0.918 0.918 

Conduct Risk 
Consulting 
 

RISK_1 Both auditee and internal auditor considered and 
managed the effect of any kind of risk identified during the 
audit 

0.902 0.924 

 RISK_2 There was proper risk management strategy in place which 
handles the current control weaknesses in the audited 
process 

0.907 0.910 
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 RISK_3 Internal auditor had an established risk assessment 
process in place for audit scope and sampling process 

0.670  

Innovation and 
Technology 
 

INNO_1 Data and analytical tools were used to allow entire process 
to be evaluated 

0.810 0.810 

 INNO_2 The tools used for execution of the audit were effective 
and visible to enhance audit outcome 

0.907 0.907 

 INNO_3 The audit approach reflected innovative thinking 0.807 0.807 
Quality of 
Audit Work 

QUAL_1 The findings of internal audit were always based on 
documents and reliable data 

0.889 0.889 

 QUAL_2 The audit plan reflected a globally consistent and 
integrated audit approach 

0.868 0.868 

 QUAL_3 The audit approach provided a framework and procedures 
to obtain audit evidence effectively and efficiently 

0.854 0.854 

Scope 
Limitation 
 

SCPE_1 The scope was appropriate and relevant for the business 
environment 

0.831 0.831 

 SCPE_2 The scope of internal audit had adequate coverage of 
matters of regulatory interest within the audit plan 

0.900 0.900 

 SCPE_3 The scope of audit work had been evaluated and 
communicated to auditees with appropriate description in 
the audit plan 

0.883 0.883 

Effective 
Quality 
Management 
System 

EQMS_1 Internal audit ensured adherence to the established 
procedures and policies 

0.894 0.929 

 EQMS_2 Information on relevant procedures was easy accessible  0.663  
 EQMS_3 There was proper monitoring of quality management 

system with the aim of ensuring its effectiveness 
0.853 0.873 

Organizational 
Setting 

ORGA_1 In our organization structure, the separation of duties 
between internal auditor and auditees is determined 

0.824 0.824 

 ORGA_2 In our  organization, internal audit activity has sufficient 
status in the organization to be effective 

0.815 0.815 

 ORGA_3 There is no role ambiguity and role conflict in my 
organization 

0.846 0.846 

Management 
Support 
 

MANA_1 Management supported internal auditors to perform their 
duties and responsibilities 

0.762 0.762 

 MANA_2 The response to internal audit report content by the 
management was reasonable 

0.727 0.727 

 MANA_3 Internal auditors provided management with sufficient, 
reliable, and relevant information about the work 
performed and recommendation made. 

0.847 0.847 

 
Table 34 Factor loadings for perceived Internal audit effectiveness indicators before and after refinement 

Indicators Code Questions Factor Loadings 

Before After 
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Perceived 
Effectiveness 
 

EFFE_1 Internal audit improved organizational performance 0.933 0.933 
EFFE_2 Internal audit provided adequate follow up to ensure that 

appropriate corrective action was taken and that was 
effective 

0.875 0.875 

EFFE_3 Internal audit determined the adequacy and effectiveness 
of the organization’s quality management system. 

0.783 0.783 

Stakeholder’s 
Satisfaction 
 

SATI_1 I demonstrated a high level of satisfaction with the work of 
internal auditor or auditee 

0.888 0.888 

SATI_2 There was no complaint about the internal auditor or 
auditee 

0.883 0.883 

SATI_3 The work and activities of internal audit met my 
expectations 

0.920 0.920 

Perceived 
Added Value to 
Organization 
 

ADDV_1 I appreciated audit findings and recommendations were 
significant 

0.875 0.875 

ADDV_2 I considered that internal audit delivered added value to 
the audited process 

0.938 0.938 

ADDV_3 I considered that internal audit improved the audited 
process 

0.923 0.923 

 

Appendix H: Perceived Internal Audit Effectiveness Result before Refinement 
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Figure 22 Bootstrapping result for perceived internal audit effectiveness before refinement 

 
Table 35 Path coefficient result perceived internal audit effectiveness before refinement 

  Original 
Sample 
(O) 

Sample 
Mean 
(M) 

Standard 
Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) 

P 
Values 
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Competence of Internal Audit Dept. (COMP) -> 
Perceived Internal Audit Effectiveness (PEEF) 

0.356 0.332 0.154 2.312 0.021 

Conduct Risk Consulting (RISK) -> Perceived Internal 
Audit Effectiveness (PEEF) 

-0.061 -0.123 0.099 0.615 0.538 

Effective QMS (EQMS) -> Perceived Internal Audit 
Effectiveness (PEEF) 

0.32 0.321 0.16 1.998 0.046 

Information and Communication (INFO) -> Perceived 
Internal Audit Effectiveness (PEEF) 

0.376 0.339 0.168 2.233 0.026 

Innovation and Technology (INNO) -> Perceived 
Internal Audit Effectiveness (PEEF) 

0.131 0.169 0.121 1.08 0.28 

Internal Audit Independence (INDE) -> Perceived 
Internal Audit Effectiveness (PEEF) 

0.062 0.14 0.109 0.57 0.569 

Internal Audit Objectivity (OBJE) -> Perceived Internal 
Audit Effectiveness (PEEF) 

0.041 0.115 0.104 0.397 0.691 

Management Support (MANA)_ -> Perceived Internal 
Audit Effectiveness (PEEF) 

0.116 0.177 0.117 0.992 0.321 

Organizational Setting (ORGA) -> Perceived Internal 
Audit Effectiveness (PEEF) 

-0.182 -0.209 0.142 1.282 0.200 

Perceived Internal Audit Effectiveness (PEEF) -> 
Perceived Added Value to Organization (ADDV) 

0.925 0.925 0.018 50.104 0.000 

Perceived Internal Audit Effectiveness (PEEF) -> 
Perceived Effectiveness (EFFE) 

0.876 0.876 0.044 19.763 0.000 

Perceived Internal Audit Effectiveness (PEEF) -> 
Stakeholder's Satisfaction (SATI) 

0.922 0.923 0.022 42.324 0.000 

Quality of Audit Work (QUAL) -> Perceived Internal 
Audit Effectiveness (PEEF) 

-0.18 -0.194 0.126 1.431 0.153 

Scope Limitation (SCPE) -> Perceived Internal Audit 
Effectiveness (PEEF) 

0.095 0.151 0.114 0.84 0.401 

 
Table 36 R square perceived internal audit effectiveness before refinement 

 
R 
Square 

R Square 
Adjusted 

ADDV 0.855 0.851 

EFFE 0.768 0.762 

PEEF 0.864 0.814 

SATI 0.851 0.847 

 
Table 37 Q square result perceived internal audit effectiveness before refinement 

  SSO SSE Q² (=1-SSE/SSO) 

ADDV 126 40.458 0.679 

EFFE 126 57.701 0.542 

PEEF 378 185.622 0.509 

SATI 126 44.012 0.651 
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Appendix I: Reliability and Validity Construct Checking Perceived Internal Audit 
Effectiveness Refined Model  
 

Table 38 Construct validity and reliability checking perceived internal audit effectiveness after refinement 

Construct Indicators Outer 
Loadings 

Cronbach’s 
Alpha 

Composite 
Reliability 

AVE 

COMP 
 

COMP_1 0.890 0.820 0.893 0.736 

COMP_2 0.873 

COMP_3 0.808 

INFO INFO_1 0.906 0.906 0.941 0.842 

INFO_2 0.916 

INFO_3 0.918 

EQMS 
 

EQMS_1 0.929 0.774 0.897 0.813 

EQMS_3 0.873 

EFFE 
 
 

EFFE_1 0.933 0.831 0.900 0.750 
 
 

EFFE_2 0.876 

EFFE_3 0.783 

SATI 
 

SATI_1 0.888 0.879 0.925 0.804 
 
 

SATI_2 0.883 

SATI_3 0.920 

ADDV 
 

ADDV_1 0.875 0.899 0.937 0.832 
 
 

ADDV_2 0.938 

ADDV_3 0.923 

PEEF - - 0.933 0.944 0.824 

 
 

Table 39 Discriminant validity construct perceived internal audit effectiveness after refinement 

  ADDV COMP EQMS INFO EFFE SATI 

ADDV 0.912           

COMP 0.741 0.858         

EQMS 0.649 0.531 0.901       

INFO 0.787 0.803 0.622 0.918     

EFFE 0.71 0.666 0.641 0.702 0.866   

SATI 0.791 0.821 0.683 0.839 0.709 0.897 

 

Table 40 Path coefficient perceived internal audit effectiveness after refinement 

  Original 
Sample (O) 

Sample 
Mean (M) 

Standard 
Deviation (STDEV) 

T Statistics 
(|O/STDEV|) 

P 
Values 

Competence of Internal Audit Dept (COMP) -> Perceived Internal 
Audit Effectiveness 

0.346 0.342 0.129 2.673 0.006 

Effective QMS (EQMS) -> Perceived Internal Audit Effectiveness 0.294 0.294 0.097 3.038 0.002 

Information and Communication (INFO) -> Perceived Internal 
Audit Effectiveness 

0.397 0.402 0.143 2.775 0.005 

Perceived Internal Audit Effectiveness -> Perceived Added Value 
to Organization 

0.924 0.925 0.019 48.316 0.000 
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Perceived Internal Audit Effectiveness -> Perceived Effectiveness 0.876 0.876 0.045 19.469 0.000 

Perceived Internal Audit Effectiveness -> Stakeholder's 
Satisfaction 

0.923 0.923 0.022 41.895 0.000 

 

Appendix J: Outer VIF Value Objectively Measured Internal Audit Effectiveness 
 

Table 41 Outer VIF value for objectively measured internal audit effectiveness (OBFR) 

 
VIF 

ATTI_1 1.404 

ATTI_2 1.596 

ATTI_3 1.375 

COMP_1 2.554 

COMP_2 2.432 

COMP_3 1.46 

EQMS_1 1.724 

EQMS_2 1.267 

EQMS_3 1.764 

INDE_1 2.657 

INDE_2 3.408 

INDE_3 1.48 

INFO_1 3.04 

INFO_2 2.874 

INFO_3 2.949 

INNO_1 1.644 

INNO_2 2.429 

INNO_3 1.761 

MANA_1 1.533 

MANA_2 1.486 

MANA_3 1.234 

Major_Finding 1.155 

Minor_Finding 2.007 

OBJE_1 2.55 

OBJE_2 2.244 

OBJE_3 1.679 

ORGA_1 1.522 

ORGA_2 1.549 

ORGA_3 1.745 

QUAL_1 2.037 

QUAL_2 2.003 

QUAL_3 1.923 
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RISK_1 1.903 

RISK_2 2.142 

RISK_3 1.432 

Recommendation 2.193 

SCPE_1 1.776 

SCPE_2 2.421 

SCPE_3 2.104 

 
Table 42 Outer VIF value for objectively measured internal audit effectiveness (OBTR) 

  VIF 

ATTI_1 1.404 

ATTI_2 1.596 

ATTI_3 1.375 

Audit_Plan_Throughput_Time 1.074 

Audit_Report_Throughput_Time 1.074 

COMP_1 2.554 

COMP_2 2.432 

COMP_3 1.46 

EQMS_1 1.724 

EQMS_2 1.267 

EQMS_3 1.764 

INDE_1 2.657 

INDE_2 3.408 

INDE_3 1.48 

INFO_1 3.04 

INFO_2 2.874 

INFO_3 2.949 

INNO_1 1.644 

INNO_2 2.429 

INNO_3 1.761 

MANA_1 1.533 

MANA_2 1.486 

MANA_3 1.234 

OBJE_1 2.55 

OBJE_2 2.244 

OBJE_3 1.679 

ORGA_1 1.522 

ORGA_2 1.549 

ORGA_3 1.745 
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QUAL_1 2.037 

QUAL_2 2.003 

QUAL_3 1.923 

RISK_1 1.903 

RISK_2 2.142 

RISK_3 1.432 

SCPE_1 1.776 

SCPE_2 2.421 

SCPE_3 2.104 

 

Appendix K: Factor Loadings Details Objectively Measured Internal Audit Effectiveness 
 

Table 43 Factor loadings for internal audit factors before and after construct validity and reliability check (OBFR) 

Indicators Code Questions Factor Loadings 

   Before After 
Competence of 
internal audit 
department 

COMP_1 Internal auditors demonstrated a strong understanding 
of the business, process, and the challenge that the 
auditees face 

0.599  

 COMP_2 Internal auditor demonstrated integrity, good 
judgement, and robust attitude to deal with issues 
identified during the audit 

0.692  

 COMP_3 Internal auditor performed his/her role with 
enthusiasm, acted as a catalyst for change, and brought 
ideas and insights to help our organization to be more 
successful 

0.969  

Internal Audit 
Independence 

INDE_1 Internal auditors were sufficiently independent to 
perform their obligations and duties 

0.218  

 INDE_2 There was no conflict interest in the work of internal 
auditors 

0.113  

 INDE_3 There was no interference by management while 
internal auditor conducted their work 

0.877  

Auditee’s 
Attitude 
 

ATTI_1 The auditees involved in the audit process had the 
requisite technical and business knowledge to explain 
key judgement area 

0.641  

 ATTI_2 The auditees maintained up-to-date process and 
controls documentation 

0.912  

 ATTI_3 The auditees examined proposed audit finding and 
recommendation seriously  

0.792  

Internal Audit 
Objectivity 
 

OBJE_1 Internal auditor did not audit specific process for which 
he/she was previously worked as process owner or 
auditee 

0.711 0.875 

 OBJE_2 Internal auditor did not perform non-audit functions 0.210  
 OBJE_3 Internal auditor had free access to all related 

information, departments, and employees in the 
organization 

0.788 0.923 
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Information and 
Communication 

INFO_1 Communication from the internal auditor was clear and 
concise 

0.851 0.794 

 INFO_2 All requests or queries were handled promptly and 
effectively 

0.873 0.837 

 INFO_3 The communication from internal auditor was specific 
and relevant to the audited process and its 
circumstances 

0.976 0.991 

Conduct Risk 
Consulting 
 

RISK_1 Both auditee and internal auditor considered and 
managed the effect of any kind of risk identified during 
the audit 

0.775 0.822 

 RISK_2 There was proper risk management strategy in place 
which handles the current control weaknesses in the 
audited process 

0.950 0.977 

 RISK_3 Internal auditor had an established risk assessment 
process in place for audit scope and sampling process 

0.677  

Innovation and 
Technology 
 

INNO_1 Data and analytical tools were used to allow entire 
process to be evaluated 

0.620  

 INNO_2 The tools used for execution of the audit were effective 
and visible to enhance audit outcome 

0.798 0.778 

 INNO_3 The audit approach reflected innovative thinking 0.961 0.985 
Quality of Audit 
Work 

QUAL_1 The findings of internal audit were always based on 
documents and reliable data 

0.916 0.979 

 QUAL_2 The audit plan reflected a globally consistent and 
integrated audit approach 

0.605  

 QUAL_3 The audit approach provided a framework and 
procedures to obtain audit evidence effectively and 
efficiently 

0.868 0.777 

Scope Limitation 
 

SCPE_1 The scope was appropriate and relevant for the business 
environment 

0.832 0.800 

 SCPE_2 The scope of internal audit had adequate coverage of 
matters of regulatory interest within the audit plan 

0.850 0.875 

 SCPE_3 The scope of audit work had been evaluated and 
communicated to auditees with appropriate description 
in the audit plan 

0.914 0.922 

Effective Quality 
Management 
System 

EQMS_1 Internal audit ensured adherence to the established 
procedures and policies 

0.854 0.862 

 EQMS_2 Information on relevant procedures was easy accessible  0.745 0.748 
 EQMS_3 There was proper monitoring of quality management 

system with the aim of ensuring its effectiveness 
0.832 0.819 

Organizational 
Setting 

ORGA_1 In our organization structure, the separation of duties 
between internal auditor and auditees is determined 

0.677  

 ORGA_2 In our  organization, internal audit activity has sufficient 
status in the organization to be effective 

0.808 0.804 

 ORGA_3 There is no role ambiguity and role conflict in my 
organization 

0.933 0.945 
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Management 
Support 
 

MANA_1 Management supported internal auditors to perform 
their duties and responsibilities 

0.548  

 MANA_2 The response to internal audit report content by the 
management was reasonable 

0.485  

 MANA_3 Internal auditors provided management with sufficient, 
reliable, and relevant information about the work 
performed and recommendation made. 

0.984  

Objectively 
Measured 
Internal Audit 
Effectiveness 

MAFD Major Finding Density 0.414  
MIFD Minor Finding Density 0.831 0.916 
RECD Recommendation Density 0.861 0.932 

 
Table 44 Factor loadings for internal audit factors before and after construct validity and reliability check (OBTR) 

Indicators Code Questions Factor Loadings 

   Before After 
Competence of 
Internal Audit 
Department 

COMP_1 Internal auditors demonstrated a strong understanding 
of the business, process, and the challenge that the 
auditees face 

0.673  

 COMP_2 Internal auditor demonstrated integrity, good 
judgement, and robust attitude to deal with issues 
identified during the audit 

0.686  

 COMP_3 Internal auditor performed his/her role with 
enthusiasm, acted as a catalyst for change, and brought 
ideas and insights to help our organization to be more 
successful 

0.937  

Internal Audit 
Independence 

INDE_1 Internal auditors were sufficiently independent to 
perform their obligations and duties 

0.913 0.944 

 INDE_2 There was no conflict interest in the work of internal 
auditors 

0.778 0.939 

 INDE_3 There was no interference by management while 
internal auditor conducted their work 

-0.016  

Auditee’s 
Attitude 
 

ATTI_1 The auditees involved in the audit process had the 
requisite technical and business knowledge to explain 
key judgement area 

0.691  

 ATTI_2 The auditees maintained up-to-date process and 
controls documentation 

0.871  

 ATTI_3 The auditees examined proposed audit finding and 
recommendation seriously  

0.821  

Internal Audit 
Objectivity 
 

OBJE_1 Internal auditor did not audit specific process for which 
he/she was previously worked as process owner or 
auditee 

0.711 0.836 

 OBJE_2 Internal auditor did not perform non-audit functions 0.958 0.955 
 OBJE_3 Internal auditor had free access to all related 

information, departments, and employees in the 
organization 

0.750 0.758 
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Conduct Risk 
Consulting 
 

RISK_1 Both auditee and internal auditor considered and 
managed the effect of any kind of risk identified during 
the audit 

0.795 0.808 

 RISK_2 There was proper risk management strategy in place 
which handles the current control weaknesses in the 
audited process 

0.934 0.930 

 RISK_3 Internal auditor had an established risk assessment 
process in place for audit scope and sampling process 

0.764 0.762 

Innovation and 
Technology 
 

INNO_1 Data and analytical tools were used to allow entire 
process to be evaluated 

0.899 0.834 

 INNO_2 The tools used for execution of the audit were effective 
and visible to enhance audit outcome 

0.794 0.851 

 INNO_3 The audit approach reflected innovative thinking 0.757 0.822 
Quality of Audit 
Work 

QUAL_1 The findings of internal audit were always based on 
documents and reliable data 

0.891 0.867 

 QUAL_2 The audit plan reflected a globally consistent and 
integrated audit approach 

0.883 0.910 

 QUAL_3 The audit approach provided a framework and 
procedures to obtain audit evidence effectively and 
efficiently 

0.834 0.824 

Scope Limitation 
 

SCPE_1 The scope was appropriate and relevant for the business 
environment 

0.885 0.858 

 SCPE_2 The scope of internal audit had adequate coverage of 
matters of regulatory interest within the audit plan 

0.833 0.877 

 SCPE_3 The scope of audit work had been evaluated and 
communicated to auditees with appropriate description 
in the audit plan 

0.873 0.877 

Effective Quality 
Management 
System 

EQMS_1 Internal audit ensured adherence to the established 
procedures and policies 

0.825 0.819 

 EQMS_2 Information on relevant procedures was easy accessible  0.774 0.751 
 EQMS_3 There was proper monitoring of quality management 

system with the aim of ensuring its effectiveness 
0.832 0.861 

Organizational 
Setting 

ORGA_1 In our organization structure, the separation of duties 
between internal auditor and auditees is determined 

0.774 0.827 

 ORGA_2 In our  organization, internal audit activity has sufficient 
status in the organization to be effective 

0.778 0.777 

 ORGA_3 There is no role ambiguity and role conflict in my 
organization 

0.913 0.874 

Management 
Support 
 

MANA_1 Management supported internal auditors to perform 
their duties and responsibilities 

0.672  

 MANA_2 The response to internal audit report content by the 
management was reasonable 

0.583  
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 MANA_3 Internal auditors provided management with sufficient, 
reliable, and relevant information about the work 
performed and recommendation made. 

0.938  

Objectively 
Measured 
Internal Audit 
Effectiveness 

APTT Audit Plan Throughput Time 0.904 1.000 
ARTT Audit Report Throughput Time 0.650  
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Appendix L: Objectively Measured Internal Audit Effectiveness Result before Refinement 

 
Figure 23 Bootstrapping intermediate result for objectively measured internal audit effectiveness path model (OBFR) 
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Figure 24 Bootstrapping intermediate result for objectively measured internal audit effectiveness path model (OBTR) 

 
Table 45 Path coefficient objectively measured internal audit effectiveness (OBFR) 

  Original 
Sample 
(O) 

Sample 
Mean 
(M) 

Standard 
Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) 

P Values 
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Conduct Risk Consulting (RISK) -> OBFR -0.041 -0.092 0.265 0.153 0.878 

Effective QMS (EQMS) -> OBFR -0.423 -0.405 0.243 1.739 0.082 

Information and Communication (INFO) -> OBFR -0.542 -0.232 0.394 1.376 0.169 

Innovation and Technology (INNO) -> OBFR -0.107 -0.089 0.301 0.356 0.722 

Internal Audit Objectivity (OBJE) -> OBFR 0.34 0.266 0.262 1.298 0.194 

Organizational Setting (ORGA) -> OBFR -0.123 -0.032 0.283 0.436 0.663 

Quality of Audit Work (QUAL) -> OBFR 0.654 0.368 0.365 1.792 0.073 

Scope Limitation (SCPE) -> OBFR 0.094 0.04 0.319 0.295 0.768 

 
Table 46 Path coefficient objectively measured internal audit effectiveness (OBTR) 

  Original 
Sample 
(O) 

Sample 
Mean 
(M) 

Standard 
Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) 

P Values 

Conduct Risk Consulting (RISK) -> OBTR -0.161 -0.129 0.283 0.567 0.57 

Effective QMS (EQMS) -> OBTR -0.466 -0.469 0.236 1.974 0.048 

Innovation and Technology (INNO) -> OBTR 0.07 0.054 0.315 0.221 0.825 

Internal Audit Independence (INDE) -> OBTR -0.267 -0.276 0.33 0.807 0.419 

Internal Audit Objectivity (OBJE) -> OBTR 0.158 0.163 0.272 0.579 0.563 

Organizational Setting (ORGA) -> OBTR -0.146 -0.11 0.331 0.439 0.66 

Quality of Audit Work (QUAL) -> OBTR 0.195 0.11 0.294 0.662 0.508 

Scope Limitation (SCPE) -> OBTR 0.153 0.174 0.286 0.536 0.592 

 
 

Appendix M: Reliability and Validity Construct Checking Objectively Measured Internal 
Audit Effectiveness Refined Model  

 
Table 47 Construct validity and reliability checking refined model objectively measured internal audit effectiveness (OBFR) 

Latent Construct Indicators Outer 
Loadings 

Cronbach’s 
Alpha 

Composite 
Reliability 

AVE 

Internal Audit 
Objectivity 

OBJE_1 0.871 0.766 0.894 0.808 

OBJE_3 0.926 

 
Information and 
Communication 

INFO_1 0.797 0.906 0.911  
0.774 INFO_2 0.842 

INFO_3 0.990 

Quality of Audit 
Work 

QUAL_1 0.978 0.776 0.877 0.783 

QUAL_3 0.781 

Effective QMS 
 

EQMS_1 0.864 0.740 0.851 0.657 
 EQMS_2 0.745 

EQMS_3 0.819 

OBFR 
 

MIFD 0.923 0.829 0.921 0.854 
 RECD 0.925 
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Table 48 Construct validity and reliability checking refined model objectively measured internal audit effectiveness (OBTR) 

Latent Construct Indicators Outer 
Loadings 

Cronbach’s 
Alpha 

Composite 
Reliability 

AVE 

Internal Audit 
Independence 

INDE_1 0.944 0.872 0.940 0.887 

INDE_2 0.939 

Effective QMS 
 

EQMS_1 0.819 0.740 0.852 0.659 

EQMS_2 0.751 

EQMS _3 0.861 

OBTR APTT 1.000 1.000 1.000 1.000 

 
Table 49 Discriminant validity refined model objectively measured internal audit effectiveness (OBFR) 

  EQMS INFO OBJE QUAL 

EQMS 0.811       

INFO 0.578 0.88     

OBJE 0.484 0.63 0.899   

QUAL 0.662 0.82 0.608 0.885 

 
Table 50 Discriminant validity refined model objectively measured internal audit effectiveness (OBTR) 

  EQMS INDE OBTR 

EQMS 0.812     

INDE 0.551 0.942   

OBTR -0.471 -0.304 1 

 
Table 51 Path coefficient refined model objectively measured internal audit effectiveness (OBFR) 

  Original 
Sample (O) 

Sample 
Mean (M) 

Standard 
Deviation (STDEV) 

T Statistics 
(|O/STDEV|) 

P 
Values 

Effective QMS (EQMS) -> OBFR -0.47 -0.466 0.215 2.18 0.024 

Information and Communication 
(INFO) -> OBFR 

-0.59 -0.273 0.335 1.764 0.081 

Internal Audit Objectivity (OBJE) -> 
OBFR 

0.331 0.288 0.234 1.415 0.155 

Quality of Audit Work (QUAL) -> 
OBFR 

0.631 0.331 0.31 2.033 0.040 

 
Table 52 Path coefficient refined model objectively measured internal audit effectiveness (OBTR) 

  Original 
Sample 
(O) 

Sample 
Mean 
(M) 

Standard 
Deviation 
(STDEV) 

T Statistics 
(|O/STDEV|) 

P Values 

Effective QMS (EQMS) -> OBTR -0.436 -0.464 0.155 2.812 0.004 

Independence (INDE) -> OBTR -0.064 -0.063 0.147 0.435 0.661 

 


