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ACCOUNTING, CORPORATE GOVERNANCE & BUSINESS ETHICS | 
RESEARCH ARTICLE

The influence of personal characteristics and 
workplace learning on information technology 
competency among external auditors: The role of 
organisational culture as a moderator
Mokhtar Abdulhakim Alsabahi1,2*, Ku Maisurah Ku Bahador2 and Rafeah Mat Saat2

Abstract:  The objective of this study is to investigate the influence of workplace 
learning, organisational culture, personal characteristics, such as motivation to learn 
and self-efficacy on the information technology (IT) competency of external auditors. 
This study also examines the role of organisational culture as a moderating variable 
between workplace learning and IT competency. Using a simple random sampling 
technique, a self-administered questionnaire was completed by 220 external auditors 
in Yemen. Partial least squares structural equation modelling (PLS-SEM) was applied to 
analyse the hypothesised relationships. The results show that workplace learning, 
motivation to learn, self-efficacy, and organisational culture are significant and posi-
tively influence the IT competency of the external auditors. Organisational culture also 
significantly moderates the relationship between workplace learning and IT compe-
tency. The study’s findings contribute greater insight into the importance of 
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learning in the workplace influence their IT competency.
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Skills; Continuing Professional Development  

Keywords: Information technology competency; personal characteristics; competency 
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1. Introduction
The audit profession is one of the industries that should be more efficient and effective as a result 
of the digitisation process (Han et al., 2016). At present, the business environment is still being 
transformed into a digitalised area with more advanced technology to support business opera-
tions; this also applies to audit firms that need to adapt to the new environment (Tarek et al., 
2017). The integration of IT into business processes has led to the creation of digital accounting 
records to be reviewed by auditors. Digital records put pressure on audit firms to develop and 
improve their level of technology and increase IT knowledge among auditors to serve their clients 
(Flowerday et al., 2006). The role of the auditor is to express the opinion that their clients’ 
accounting data as reported in the financial statements are presented with reasonable assurance 
and are free from material misstatement (Fakhfakh, 2016). Therefore, auditors need to use 
relevant IT tools to manage electronic and paperless accounting data (Ahmi & Kent, 2013).

Several professional bodies, such as the American Institute of Certified Public Accountants (AICPA) 
in 2001 and the Information Systems Audit and Control Associations in 2014, have issued IT auditing 
standards, they encourage auditors and audit firms to change their audit strategies to align with 
changes in the way their clients conduct their business using accounting information systems. 
However, auditors still prefer to apply traditional audit procedures when forming an audit opinion 
(Ahmi & Kent, 2013; Bierstaker et al., 2014; Siew et al., 2020). Previous studies reported a low level of IT 
competency among auditors (Al-Duwaila & Abdullah, 2017; Greenstein & McKee, 2004; Strong & Portz, 
2015). Particularly in Yemen, external auditors face the deficiency of knowledge and skills related to IT 
audit processes, contributing to their inefficiency in using technology effectively (Al-Ansi, 2015; Al- 
Sorihi, 2014). IT-based auditing practices among audit firms in Yemen are currently relatively low or at 
a basic level (Al-Ansi et al., 2017; Yemeni Association of Certified Public Accountants [YACPA], 2017). 
The value, importance and reputation of the auditing and accounting profession depend on the ability 
of members to provide suitable services to meet the needs of the specific operating environment and 
to meet the needs of stakeholders continuously (Wessels, 2005).

Information technology competency refers to IT knowledge, IT skills and attitudes or personal 
traits towards IT that determine the level of performance in a particular work context (Alkhaffaf 
et al., 2017; Ni & Chen, 2016). From the accounting profession viewpoint, IT competency defines as 
a set of IT skills, non-IT skills, and experiences that an accounting practitioner must possess to use 
IT effectively in his or her duties (Bahador et al., 2012). Auditors need to equip themselves with 
skills and knowledge on digital elements, data analytics, hardware, software and information 
system operations and other IT elements (Suhardianto & Leung, 2020). This principle was demon-
strated by the International Accounting Education Standards Board (IAESB, 2018), which claimed 
that they must achieve a high level of competency in IT to perform their tasks effectively. It 
reflects the competency theory that individuals would be more effective if their competency for 
each task is enhanced, rather than merely relying on their skills and abilities (Taylor, 2016). 
Moreover, this theory further elaborates on the fact that individuals who lack IT skills, especially 
in high level skills, their level of competency is readily apparent and appears not to overvalue their 
capabilities (Gross, 2005). Therefore, it concludes that competence is gained by the development 
of skills and knowledge in a specific area (Kruger & Dunning, 1999).
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Acknowledging the importance of IT competency among accounting practitioners, numbers of 
international accounting organisations have issued several competency frameworks to guide the 
development of skills and competencies in the accounting profession. For example, in 1995, the 
International Federation of Accountants (IFAC) published the International Education Guideline 
No. 11 (IEG11) “Information Technology for Professional Accountants” aimed at preparing 
accountants for work in the IT environment (IFAC, 2003). Similarly, in 1999, the AICPA issued 
a framework for core competencies for entry into the profession. This framework identifies the 
capacity and core competencies that accountants need to demonstrate at the entrance level, 
such as (personal, functional and broad business perspective). The AICPA framework focuses on 
the competencies and skills required of all accounting practitioners. It provides the basis for 
lifelong learning as accounting practitioners develop their skills at work (AICPA, 2017). Likewise, 
the Institute Management Accountants (IMA) has established a management accounting com-
petence framework (IMA, 2020). This framework outlines six core areas of abilities, skills and 
knowledge that accounting, and finance professionals need to remain relevant in the digital age 
and to perform their current and future roles effectively, such as (technology & analysis, report-
ing & control, strategy, planning & performance, leadership and professional ethics & values and 
business acumen & operations) (IMA, 2020). In addition, Chartered Global Management 
Accountants (CGMA, 2020) designed the CGMA competency framework to help finance profes-
sionals, accountants and their employers recognise knowledge requirements and assess the 
skills needed for both existing and desired roles. The competence framework was first published 
in April 2014 and covered five knowledge areas: digital skills, people skills, business skills, 
technical skills and leadership skills.

Previous IT competency studies on accounting practitioners have focused on issues related to 
their level of IT knowledge, the importance of IT skills, the identification of IT skills requirements, 
the alignment of IT knowledge and IT importance, and the integration of IT competency into 
accounting curricula (Al-Duwaila & Abdullah, 2017; Bahador & Haider, 2017; Greenstein & McKee, 
2004; Spraakman et al., 2015). However, only a few studies have examined the factors that impact 
the IT competency of accountants (Alkhaffaf et al., 2017, 2018; Bahador & Haider, 2020). For 
example, Bahador and Haider (2020) discussed approaches to developing skills that enhance the 
competency of information technology among accounting practitioners, particularly those operat-
ing in Malaysian accounting firms. In their empirical qualitative study, they concluded that learning 
activities in the workplace impact their IT competency. To the best of the researcher’s knowledge, 
there is no empirical research investigating the impact of workplace learning activities on IT 
competency.

Alainati et al. (2010) proposed that personal characteristics influence employee competency and 
should be considered when studying the factors that influence employees’ competency. 
Competency theory explains that personal characteristics (i.e. motivation to learn and self- 
efficacy) might affect external auditors’ competency. In line with Alkhaffaf et al. (2017, 2018) 
studied some of the personal characteristics influencing accountants’ IT competency in Iraq, such 
as motivation and goal setting. They suggest that further work is required to identify different 
factors that might influence IT competency from different backgrounds and perspectives. To the 
best of the researcher’s knowledge, there is a scarcity of empirical studies examining the relation-
ship between personal characteristics such as motivation to learn, self-efficacy and external 
auditors’ IT competency. Therefore, the present study seeks to resolve the theoretical gap in the 
relationship between workplace learning activities, personal characteristics such as motivation to 
learn, self-efficacy and external auditors’ IT competency in developing countries, such as Yemen. 
The aim of this study is to examine the influence of motivation to learn, self-efficacy, organisa-
tional culture and workplace learning on IT competency. Organisational culture is used as 
a moderating variable between workplace learning and IT competency. Figure 1 shows the 
theoretical framework of the present study.
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The findings of this study suggest that IT competency is essential for external auditors to protect 
investors and create an attractive investment environment that will boost the overall growth of the 
economy, therefore, allow researchers to make new contributions to the existing literature. First, 
this study provides evidence for the first time on the connection between workplace learning, 
motivation to learn and self-efficacy and IT competency of external auditors, contributing to 
a better understanding of IT competency. Second, workplace learning is considered the best skill 
development factor for external auditors to enhance IT competency. Thus, audit firms in Yemen 
must create a workplace learning environment, whether formal or informal. Finally, the organisa-
tional culture mechanism as a moderator can strengthen the relationship between workplace 
learning activities and IT competency.

The current study consists of seven sections as follows: introduction, background, theoretical 
literature review, empirical literature review and hypotheses development, research design, 
empirical results and discussion as well as summary and conclusion.

2. Background
The lack of IT skills among auditors in Yemen has contributed to the inaccuracies in audit reports 
issued for companies (Al-Ansi, 2015). Many companies have gone bankrupt, such as Marib Poultry, 
National Bank for Trade and Investment, Paint Production Company, Alberh Cement Factory and 
the spinning and weaving factory (Al-Ansi, 2015; Central Organisation for Control and Auditing 
[COCA], 2007). These companies were mainly audited by external auditors, who follow conven-
tional working practices where technology was not used efficiently (Al-Ansi, 2015; Al-Dois, 2010). 
For example, the collapse of the National Bank for Trade and Investment, one of the major banks 
in Yemen, was triggered by fraud committed by the bank’s board of directors. External auditors 
were faced with difficulties and challenges in accessing, interpreting, and analysing the bank 
clients’ data systems because of their lack of skills and knowledge in IT (Al-Ansi, 2015). Despite 
this, the auditors still issued a clean report (COCA, 2007). In this context, researchers such as 
Awolowo and Garrow (2020), and Gibran (2010) argued that external auditors should be respon-
sible for corporate fraud and companies’ loss.

In seeking IT competency of external auditors, the Yemeni context was chosen for a number of 
reasons. First, there is a competition between companies in the private sector to use an information 
system in its daily operating. Additionally, 85% of Yemen’s public sector organisations use the 
electronic Accounting and Financial Management Information System (AFMIS) (World Bank, 2015). 
AFMIS is a financial management information system that integrates all financial management 
functions in one system. The using IT by companies requires the external auditors in Yemen to learn 

Figure 1. Theoretical 
framework.

Source: by author’s 
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new IT audit skills to continue strengthening their procedures and conducting audits in a complex and 
rapidly evolving IT environment (World Bank, 2010). Second, empirical studies in IT auditing, especially 
on the IT competency of the external auditors in developing countries, especially in Yemen, have not 
received sufficient attention (Al-Ansi et al., 2017; Al-Hattami et al., 2021; Al-Sorihi, 2014). It is therefore 
important to recognise the factors that influence the IT competence of external auditors.

External auditors were chosen because the requirements of IT competency for external auditors 
are higher than the other accounting practitioners because they typically serve a wide variety of 
clients with diverse information systems (Greenstein-Prosch et al., 2008). An external auditor in 
Yemen is a person who has the permission of the public accountant from YACPA and in accordance 
with the provisions of the law in Yemen.

3. Theoretical literature review

3.1. Competency theory
The concept of competency is defined as a group of knowledge, attitudes and skills that affect 
a large part of a person’s activity and is correlated with performance, allowing an individual to 
excel in a particular field or task (Le Deist & Winterton, 2005). The concept has been used in many 
different areas of research, including education, psychology, management, information systems 
and human resources (Mulder et al., 2009). The theory of competency has shown that individuals 
who lack competency tend to overestimate what they can achieve and are unaware of their 
inability to do so (Kruger & Dunning, 1999). However, in the context of IT skills, particularly the 
high level of skills required by their environment, their level of competency is easily apparent and 
they tend not to overvalue their capabilities (Gross, 2005).

There are four stages of competency or learning new skills: conscious incompetency, uncon-
scious incompetency, unconscious competency, and conscious competency (Robinson, 1974). In 
conscious incompetency, an individual does not know the right way to do or understand some-
thing. At this stage, an individual cannot identify this deficit and denies the importance of the skill 
and its usefulness (Flower, 1999; Robinson, 1974).

For unconscious incompetency, however, the individual understands and identifies the deficit 
along with the new skills needed to overcome this deficit (Robinson, 1974). This stage depends on 
learning from making mistakes, solving simple problems, and observing or discussing the topic 
with other employees in the workplace. Moreover, at this stage, an individual begins to judge 
whether he should continue or give up, and therefore the self-efficacy of the individual is essential 
in moving from this stage to the next. Furthermore, the length of time an individual spends at each 
stage depends on their motivation to learn (Cole et al., 2004).

In the third stage, unconscious competency, the individual understands the task that needs to 
be done and how to do it. Therefore, individuals should be given multiple opportunities to practise 
skills and internalise knowledge to enable them to develop these skills (Robinson, 1974). For 
conscious competency, the final stage, an individual can demonstrate skill while performing 
a task. The individual at this stage can also teach specific skills to others (Robinson, 1974). All of 
this can be done in the context of workplace learning activities.

There are also four stages in the skills development model developed by Schoonenboom et al. 
(2007). The first stage is the orientation process in which employees determine what skills they 
want to develop. Second, moving towards skills development activities in the workplace or gather-
ing evidence to indicate their current skills level through education or professional development. 
Third, this assessment is carried out by others and, finally, they move back to the development of 
skills in order to achieve a higher level of competency if the level at stage three is not sufficient; the 
development of skills in the workplace is iterative.
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4. Empirical literature review and hypotheses development

4.1. Information technology competency
Information technology is a general concept that essentially refers to computers, programmes, 
and telecommunications, while the concept of IT competency is broader and representative of the 
use of these technologies to meet the organisation’s needs (Mithas et al., 2011).

Following Bahador and Haider (2013), this research defines IT competency as a group of IT and 
non-IT skills that accounting practitioners must possess in order to use IT efficiently in their job. 
This research distinguishes between two dimensions of the concept: IT and non-IT skills. IT skills 
refer to an individual’s capability to utilise technology such as software applications, databases, 
computers and other technologies to achieve personal goals and accomplish a wide diversity of 
work-related tasks (Bahador & Haider, 2013).

Non-IT skills are defined as “the non-technical skills and knowledge necessary for effective 
participation in the workforce” (Department of Education Employment and Workplace Relations, 
2012, p. 4). In the accounting field, IAESB (2019) defines non-IT skills as the organisational, 
personal, intellectual, interpersonal and communication skills that the accountant combines with 
IT skills, professional attitudes, values, and ethics to demonstrate professional competency.

4.2. Motivation to learn and information technology competency
Motivation to learn can be described as an individual’s internal drive to acquire skills for their 
individual and professional benefit (Machin & Treloar, 2004; Noe, 2017). The motivation for learning 
can be assessed by learners’ ability to absorb content during the learning process (Maass, 2017). 
Motivation has thus been described as “the direction, intensity and persistence of learning-directed 
behaviour in training contexts” (Colquitt et al., 2000, p. 678).

From the point of view of competency theory, the length of time spent at each stage depends on 
the motivation to learn (Cole et al., 2004). Many researchers have recognised the critical need for 
motivation to improve the effectiveness of training and development activities. For example, 
Kontoghiorghes (2001) argued that highly organised training could not achieve its objectives in 
the absence of motivation to learn. This means that if the motivation is lacking, the training will 
fail. On the other hand, Major et al. (2006) and Tharenou (2001) have indicated that the degree to 
which individuals engage in learning and training programmes depends on their motivation to 
learn. It has also been shown that the motivation to learn is related to the acquisition of skills, 
knowledge or training transfer behaviour (Lingappa et al., 2020; Noe, 2017). This is consistent with 
Sambrook’s (2005) suggestion that employee motivation is a primary factor that makes an 
individual more decisive and knowledgeable at any place or time, particularly at work. The level 
of motivation for learning can be increased if the design of workplace learning programmes to 
improve job skills is appropriate (Baldwin & Magjuka, 1991).

Empirical studies have found a significant and positive relationship between motivation to learn 
and learning outcomes, such as skills acquisition and declarative knowledge (Colquitt et al., 2000; 
Klein et al., 2006; Liao & Tai, 2006). Another study found that learning motivation indicated 
transferable skills and provided the greatest amount of overall variance in transferable skills 
(Lau & McLean, 2013). From a performance perspective, highly motivated employees can produce 
better outputs than those with a low level of motivation (Noe, 2017). This was demonstrated in 
a study by Barba et al. (2016), that motivation was the strongest predictor of performance.

Although earlier studies show a link between motivation to learn and employee competency, 
there is still a lack of studies to investigate the relationship between this motivation and IT 
competency. Accordingly, this study aims to investigate this relationship for auditors in Yemen. 
On this basis, the following hypothesis is formulated: 
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H1: There is a positive relationship between motivation to learn and IT competency.

4.3. Self-efficacy and information technology competency
Self-efficacy is defined as the assessment of an individual regarding his or her capabilities and 
effectiveness for better performing certain tasks and showing successful behaviour (Bandura, 
2012). On the other hand, self-efficacy does not depend upon an individual’s skills but is related 
to one’s judgement of performing certain tasks regardless of their skills (Bandura, 1997, 2012).

Theoretically, according to the learning skills model in the competency theory, the second stage 
(unconscious incompetency) is where the employee makes their self-judgement about their deficit 
and inability to perform the new skills, due to the lack of self-efficacy; they withdraw themselves 
from the learning process. Consequently, at this stage, self-efficacy plays a key role in helping 
individuals to continue to learn, which eventually increases their competency.

In skill development activities, self-efficacy is linked positively to participation and intention 
(Kurbanoglu, 2010). The explanation is that individuals with a low perception of self-efficacy 
frequently underestimate their ability to deal with challenging circumstances and are less likely 
to acquire competencies, whereas individuals with a high perception of self-efficacy would make 
more effort to overcome challenges and improve those competencies (Artino, 2012; Kurbanoglu, 
2010). Trainees with a higher level of self-efficiency are secure in their ability to acquire newly 
taught knowledge, skills, abilities and make extra efforts to achieve challenging objectives. In 
contrast, if the trainees have low self-efficacy, they tend to avoid attempting to transfer training to 
work (Nikandrou et al., 2009).

Complex IT poses cognitive burdens that challenge users (Gattiker & Goodhue, 2005), and 
several studies have revealed that self-efficacy can play an important role in understanding 
individual responses to IT (Chau & Lai, 2003; He et al., 2018). For example, Burton-Jones and 
Hubona (2005), and Klopping and McKinney (2004) studied the self-efficacy of computer usage and 
found that it had a significant impact on actual use.

While studies have recognised self-efficacy, research has not yet clearly examined the 
immediate effect of self-efficacy on IT competency. Therefore, the current study investigates the 
influence of self-efficacy on the IT competency of auditors in Yemen. Based on the stated argu-
ments, the following hypothesis is put forth: 

H2: There is a positive relationship between self-efficacy and IT competency.

4.4. Workplace learning and information technology competency
The importance of workplace learning is to contribute to the development of employees’ knowl-
edge, skills and abilities (Doornbos et al., 2008). The workplace is considered as the best environ-
ment for individual learning, where people tend to work and learn via knowledge sharing between 
peers or the organisation; on-the-job training is also less costly to the organisation (Hamid et al., 
2014).

Based on competency theory, in-house development programmes (workplace learning activities) 
are one of the steps in the competency development model to build up and improve employee 
skills (Schoonenboom et al., 2007). In order to develop skills in the workplace, simple problems, 
complex issues, and discussions with peers are addressed several times before the employees can 
gain and control specific skills (Azemikhah, 2006).

Empirically, Moon and Na (2009) examined the interactions between learning in the workplace 
and psychological variables, such as learning competency. They found that the level of learning in 
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the workplace in medium-sized and manufacturing companies was higher than the expected 
average and had a positive relationship with the competency of employees. Brandão et al. 
(2012) found that workplace learning showed significant positive results with employees’ compe-
tency. Further, Kunjiapu and Yasin (2015) examined the relationships between workplace learning 
and skill development in small and medium-sized tourism businesses in Malaysia. Their findings 
indicate that the correlation between workplace learning and skill development is moderate and 
positive. Daryoush et al. (2016) investigated the power level of the relationship between types of 
workplace learning and task performance. The results of this study showed that two-way interac-
tions were significant, and workplace learning was positively related to the performance of the 
task.

Organisations from various business sectors proclaim IT as the key reason for facilitating job 
change (Jacobs & Osman-Gani, 2005). The utilisation of IT, whether applied to enhance manage-
ment or production capabilities, ultimately resulted in significant shifts in work arrangements and 
execution. As a result, many organisations are experiencing rapid change which, due to the 
importance of IT, requires them to promote continuous learning in the workplace (Cseh & 
Manikoth, 2011).

Previous studies have categorised workplace learning in several ways: unplanned versus 
planned learning, formal versus informal, incidental versus informal, and on-the-job versus off- 
the-job learning (Jacobs & Park, 2009; Malcolm et al., 2003). Formal and informal learning is 
generally seen as a major component of workplace learning, which can be achieved concur-
rently (Doyle & Young, 2004; Woodall & Winstanley, 1998). Thus, it may be difficult to observe 
the learning activity as either fully formal or entirely informal. Equally important, Choi and 
Jacobs (2011) found evidence from the literature of learning at work that confirms the 
integrated nature of formal and informal learning in the improvement of individual knowledge 
and skills.

From the above discussion, workplace learning is an element that influences IT competency; 
it can assist in preparing accountants to face challenges in the workplace and therefore, is 
integrated into this theoretical study framework. The following hypothesis is formulated: 

H3: There is a positive relationship between workplace learning and IT competency.

4.5. Organisational culture and information technology competency
Culture reflects common ways of thinking and behaving among individual. Organisational culture 
is a philosophy created by human beings themselves to enhance the harmony between individuals, 
which motivates them to enhance their efficiency and productivity by increasing their commitment 
to their work (Deal, 1985).

The literature has shown that organisational culture has a significant influence on various 
individual behaviours within an organisation such as job satisfaction, individual’s sense-making, 
collective efficacy, self-efficacy and organisational commitment (Lund, 2003; Walumbwa et al., 
2005).

Organisational culture serves as the organisation’s genetic code in developing competencies. It 
is backstage for the organisation’s dynamics, which controls what it means to be competent in 
a specific organisation (McAuley, 1994; Prahalad & Hamel, 2006). Therefore, organisational culture 
influences the development of competencies (Fleury, 2009). It is found that organisational culture 
has a significant and positive effect on employee competency and employee job performance 
(Basmawi & Usop, 2016).
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The literature of workplace learning studies reported a positive and significant influence in terms 
of employee competency and skills growth (Cacciattolo, 2015; Kunjiapu & Yasin, 2015; Plant et al., 
2017). Despite this, learning at work and employee competency are marred with inconstant 
relationships. Brandão et al. (2012) investigated the relationship of different workplace learning 
strategies with employee competency, and they found that learning through written material 
showed a weak relationship with employee competency.

The findings of workplace learning and IT competency are inconclusive and another variable is 
required to moderates the relationship between the variables. Daryoush et al. (2013) argue that 
organisations’ culture activates workplace learning and focuses it more on high task and con-
textual performance. Therefore, the organisational culture effect may encourage or impede 
a firm’s knowledge activities and organisational learning (Lee et al., 2017). Organisational culture 
has been studied quite extensively as the moderator in various contexts, such as personality and 
managerial competency; workplace learning and performance; leadership competencies and job 
role performance (Chuttipattana & Shamsudin, 2011; Daryoush et al., 2013; Hamzah et al., 2013) 
and organisational culture has been approved to moderate the manager competency and work-
place learning.

However, no study showed that the organisational culture is a moderating variable in the 
relationship between workplace learning activities and IT competency. The gap is still there and 
requires further investigation regarding the moderating effect of organisational culture on the 
relationship between workplace learning and IT competency, which can enhance the understand-
ing of the role of organisational culture in the context of IT.

Therefore, the present study believes that organisational culture influences the learning 
process within a workplace and consequently, would increase IT competency among auditors. 
Based on the previous arguments, the following hypothesis is put forth: 

H4: There is a positive relationship between organisational culture and IT competency.

H5: Organisational culture moderates the relationship between workplace learning and IT 
competency.

5. Research design
The current study uses a quantitative approach based on a cross-sectional survey to collect data 
from respondents using a questionnaire technique.

5.1. Data collection procedure
Data were collected using the questionnaire technique and the measurement of variables was 
adapted from previous studies. Questionnaires were distributed to the external auditors in public 
and private sectors in Yemen. External auditors were chosen because they audited many clients 
who use different information systems, so the external auditors’ IT competency standards are 
higher than those of other accountants (Greenstein-Prosch et al., 2008). To ensure elevated data 
quality and response rate, self-administered questionnaire was used.

5.2. Population, sampling, and sample size
The population of this study consists of 592 external auditors who meet the requirements of 
YACPA (2018). Based on the table of Krejcie and Morgan (1970), the sample size was 234 
respondents. To minimise the error in sample size and to overcome the problem of non- 
response rate, this study followed the recommendations of Baruch and Holtom (2008) by increas-
ing sample size by 40%. Therefore, the sample size included 328 respondents. This study uses 
a simple random sampling technique to distribute questionnaires to respondents since this 
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technique is the most appropriate sampling technique in the known population. Of the 233 
questionnaires collected during the three months of January to March 2019, eight were excluded 
from the analysis due to incomplete (Keyton, 2015). Five questionnaires were also omitted from 
the analysis, following Tabachnick and Fidell (2014) standards to eliminate outliers. The remaining 
220 questionnaires were used for analysis, representing a 67% valid response rate.

5.3. Survey instrument and validation
This study adapts the measurements of variables from previous studies with validated survey 
instruments. Information technology competency was measured using 35items adapted from 
(Bahador, 2014; Greenstein & McKee, 2004). The scale reflects two dimensions, namely IT skills 
measured using 23 and non-IT skills measured using 12 items. The item taken as a sample for IT 
skills is “Generalised audit software—A computer program that helps the auditor access client 
computer data files, extract relevant data and perform some audit function such as addition or 
comparison”. Although the item of non-IT skills taken as a sample is “I have the ability to 
demonstrate cooperation (teamwork) while working towards organisational goals”. Workplace 
learning is assessed using a 20-items scale derived from Choi (2009). The scale represents two 
dimensions, namely formal workplace learning measured using eight-items, “I received formal 
coaching from a peer or supervisors to help me improve on some aspect of my job” and informal 
workplace learning measured using 12-items, “I exchange ideas on how to solve a problem with 
peers during a break or after work”. Motivation to learn is measured using seven-items adapted 
from Tharenou (2001). Sample items include “I would like to improve my IT skills through T&D 
programmes”. Self-efficacy was measured using six-items adapted from Chen et al. (2001). Sample 
items include “I will be able to use IT successfully to overcome many challenges”. Organisational 
culture was measured using 16-items taken from Al-Swidi and Mahmood (2012). These items were 
taken as a sample for organisational culture “In our organisation, the capabilities of people are 
viewed as an important source of competitive advantage”. A five-point Likert scale rated from 1 
(Very poor) to 5 (Excellent) was used to assess the IT competency (dependent variable) and 1 
(strongly disagree) to 5 (strongly agree) was used to measure all independent variables. Since the 
respondents are Arabic speakers, this study used a back-translation technique to translate survey 
forms from English into Arabic (Brislin, 1970). After translating the instruments, a pre-test and 
analysis of pilot study were carried out, and the results confirmed the reliability and validity of the 
measurements.

5.4. Respondents profile
Demographically, Table 1 shows that 71.8% of the external auditors have a bachelor’s degree. The 
majority of external auditors do not have professional qualifications representing 76.8% of the 
total auditors. 47.7% of auditors have between 11 and 19 years of experience. Despite experience 
in the audit, 54.5% of external auditors have not experience in IT auditing. Regarding the category 
of firms where external auditors work, 40.9% of auditors work in public audit firms (Governmental 
organisations).

6. Empirical results

6.1. Descriptive statistics
Descriptive statistics of the variables are presented in Table 2. The information technology 
competency has a mean score of 3.786 with an associated standard deviation score of 0.640. 
This exhibit that the external auditors have knowledge and skills in the field of IT. The mean 
scores for workplace learning, motivation to learn, self-efficacy and organisational culture were 
3.879, 4.176, 4.212, 3.806, respectively. This reflects that most external auditors agree that 
workplace learning, motivation to learn, self-efficacy and organisational culture are important 
to their IT competency.
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6.2. The empirical results
Cain et al. (2017) suggested to use the web software to test multivariate normality when the 
data was obtained from the survey. Mardia’s multivariate skewness coefficient was 6.527 
(t = 239.326, p < 0.00) and the kurtosis was 42.634 (t = 6.767, p < 1.31) indicating that the 
data were not normally multivariate. Therefore, the study uses Partial Least Square Equation 

Table 1. Demographical profile
Construct Category Frequency Percentage %
Qualification Bachelor 158 71.8

Master 47 21.4

Doctoral 15 6.8

Professional qualification None 169 76.8

CPA 20 9.1

ACCA 4 2

CMA 2 1

CISA 3 01.4

CIA 5 2.3

Other 17 7.7

Experience in auditing 1–5 36 16.4

6–10 41 18.6

11–19 105 47.7

20–29 33 15.0

30 and above 5 2.3

Experience in systems 
auditing

No experience 120 54.5

1–5 55 25.0

6–10 33 15.0

11–20 11 0.5

20 and above 1 .005

Category of firm Big-Four 22 10.0

International firm but 
non-big-four

49 22.3

Local firm 24 10.9

Sole Practitioner 
(Independent office 
without partners)

35 15.9

Public auditing 
(Governmental 
Organisation)

90 40.9

Source: by author’s, based on SPSS 26 software 

Table 2. Results of the descriptive statistics of all the latent constructs (n = 220)
Variable No. of Items Mean Std. Deviation
IT Competency 35 3.786 .640

Workplace Learning 20 3.879 .419

Motivation to Learn 7 4.176 .551

Self- Efficacy 6 4.212 .484

Organisational Culture 16 3.806 .646

Source: by author’s, based on SPSS 26 software 
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Modelling (PLS-SEM). Moreover, this study applied a two-stage analytical approach through the 
SmartPLS 3.3.3 because the workplace learning and IT competency multidimensional and the 
items of each dimension are not equal (Ringle et al., 2012); this means that the model needs to 
use latent variable scores to evaluate the structural model (Cepeda-Carrion et al., 2019). There 
are two components of the PLS-SEM. The first is the measurement model, which measures each 
indicator’s contribution to the representation of each construct and assesses how well the 
combined indicators represent the construct (Hair, Black et al., 2019); see Figure 2. The second 
component of SEM is the structural model, which assesses the constructs’ relationships (Henseler 
et al., 2009). More detailed information on the two components of the PLS-SEM in next sub- 
sections.

6.2.1. Measurement model 
In order to establish the validity and reliability of the data, the measurement model is funda-
mental. The assessment involves determining discriminant validity, convergent validity, internal 
consistency reliability and indicators reliability (Hair, Black et al., 2019; Henseler et al., 2009).

Outer loadings are considered as criteria for assessing the reliability of the indicator. According 
to Hair et al. (2017), loadings between 0.40 and 0.70 should be carefully inspected and should only 
be removed if their deletion improves the values of average variance extracted (AVE) and compo-
site reliability (CR). Based on these criteria, eight-items out of the total of 68, (IT1, IT3, IT4, 

Figure 2. Measurement model.

Source: by author’s, based on 
PLS 3 software 
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INFWL15, INFWL16, INFWL17, INFWL19, INFWL20), were removed as they have a loading of less 
than 0.50; by deleting them, the values of CR and AVE increase (see Table 3).

The internal consistency reliability is assessed using CR, which requires coefficient values of at 
least 0.70 (Hair, Risher et al., 2019). The CR for all constructs in the present study ranged from 
0.796 to.0969, and therefore represented adequate internal consistency reliability (see Table 3). 
The values of AVE were calculated to determine convergent validity and all were found to be more 
than 0.50, as indicated in Table 3, indicating satisfactory convergent validity (Hair et al., 2017).

Discriminant validity was then assessed; it shows the uniqueness of the constructs by measuring 
them in such a way that they cannot be captured by other constructs (Hair, Risher et al., 2019). 
Several researchers have criticised the approach of Fornell and Larker and cross-loading to assess 
discriminant validity, as these methods are insufficiently sensitive (Franke & Sarstedt, 2019; 
Henseler et al., 2015). Accordingly, this study used the criteria of HTMT for the evaluation of 
discriminant validity: values should be less than 0.85 (strict criteria), or less than 0.90 (lenient 
criteria) (Henseler et al., 2015). Table 4 shows that all the values of HTMT are less than 0.85, 
indicating strict criteria distinguishing among the four constructs.

6.2.2. Structural model assessment 
After establishing the reliability and validity of constructs through the measurement model, five 
steps are taken to assess the structural model. Since the data collected came from a single source, 
the common method bias problem was checked by the full collinearity inflation factor variance test 
(VIF) as suggested by Kock (2015). All VIF values (motivation to learn1.275, self-efficacy 1.415, 
organisational culture 1.414, workplace learning 1.611) and IT competency 1.567) were less than 
3.3, which means that there was no issue of a single source bias.

According to Hahn and Ang (2017), to test the hypotheses, p-values alone are not sufficient as 
criteria, but a combination of effect sizes, confidence intervals and t-values should be used. 
A summary of the criteria used to test the hypotheses is presented in Table 5. The results revealed 
that motivation to learn (β = 0.118, t = 2.172, p < 0.015), self-efficacy (β = 0.340, t = 7.063, 
p < 0.000), workplace learning (β = 0.299, t = 5.949, p < 0.000), organisational culture (β = 0.170, 
t = 2.869, p < 0.002) and the moderating of organisational culture between workplace learning 
(β = 0.117, t = 2.447, p < 0.007) were positively and significantly related with IT competency (see 
Figure 3); hence, H1, H2,H3, H4 and H5 were supported.

The value of the coefficient of determination (R2) was 0.376. This indicated that the independent 
variables, namely motivation to learn, self-efficacy workplace learning and organisational culture 
explain 37.6% of the IT competency. Further, the effect size (f2) was calculated for cross-checking 
the importance of every path. Each of the independent variables (motivation to learn, f 2 = 0.027, 
self-efficacy, f 2 = 0.101; workplace learning, f 2 = 0.055 and organisational culture, f2 = 0.034) had 
a small effect on IT competency (Cohen, 1988).

To assess the predictive relevance (Q2) of the study model, Shmueli et al. (2019) proposed PLS- 
Predict as a new assessment criterion specifically designed for PLS-SEM’s predictive nature. PLS- 
Predict is “a holdout sample-based procedure that generates case-level predictions on an item or 
a construct level using the PLS-Predict with a 10-fold procedure to check for predictive relevance” 
(Shmueli et al., 2019, p. 2324). First, it was proposed to check the Q2 latent variable and only test items 
if Q2 was above zero. If all item differences (PLS-LM) are lower, then there is strong predictive power; if 
most are lower there is moderate predictive power and if the minority is lower than there is low 
predictive power (Shmueli et al., 2019). The Q2 for the latent variable IT competency was 0.207, that is 
above zero. This value shows the predictive relevance to be good at the construct level. As listed in 
Table 6, all values of Q2 are above zero, and the level error of all items of the PLS model is less than the 
LM model. Therefore, it is concluded that the model shows strong predictive power. In addition, model 
fit was also assessed using standardised root mean square residual (SRMR) criteria. The SRMR value 
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Table 3. Construct reliability and validity
First-order 
constructs

Second-order 
construct

Items Loadings CR AVE

Formal 
workplace 
learning

FWL1 0.808 0.937 0.651

FWL2 0.764

FWL3 0.845

FWL4 0.760

FWL5 0.850

FWL6 0.828

FWL7 0.819

FWL8 0.775

Informal 
workplace 
learning

INFWL9 0.596 0.885 0.527

INFWL10 0.790

INFWL11 0.763

INFWL12 0.754

INFWL13 0.771

INFWL14R 0.779

INFWL18 0.601

Workplace 
learning

FWL 0.886 0.843 0.729

INFWL 0.821

Information 
technology skills

IT2 0.608 0.969 0.614

IT5 0.619

IT6 0.603

IT7 0.803

IT8 0.711

IT9 0.790

IT10 0.779

IT11 0.823

IT12 0.812

IT13 0.844

IT14 0.847

IT15 0.686

IT16 0.793

IT17 0.821

IT18 0.846

IT19 0.835

IT20 0.835

IT21 0.852

IT22 0.850

IT23 0.826

(Continued)
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First-order 
constructs

Second-order 
construct

Items Loadings CR AVE

Non- 
information 
technology skills

NONIT1 0.609 0.945 0.592

NONIT2 0.764

NONIT3 0.791

NONIT4 0.786

NONIT5 0.824

NONIT6 0.776

NONIT7 0.796

NONIT8 0.768

NONIT9 0.780

NONIT10 0.742

NONIT11 0.748

NONIT12 0.823

Information 
technology 
competency

IT skills 0.778 0.797 0.662

Non-IT skills 0.848

Motivation to 
learn

MTL1 0.621 0.889 0.537

MTL2 0.649

MTL3R 0.609

MTL4 0.797

MTL5 0.873

MTL6 0.754

MTL7 0.783

Self-efficacy SE1 0.790 0.916 0.645

SE2 0.764

SE3 0.788

SE4 0.817

SE5 0.865

SE6 0.790

Organisational 
culture

OC1 0.740 0.957 0.613

OC2 0.778

OC3 0.649

OC4 0.715

OC5 0.811

OC6 0.799

OC7 0.819

OC8 0.746

OC9R 0.808

OC10 0.829

OC11 0.808

OC13 0.785

OC14 0.825

OC15 0.824

Source: by author’s, based on PLS 3 software 
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should be below 0.10 (Hu & Bentler, 1998). As a result, the current study model is appropriate as the 
SRMR value is 0.083.

6.3. Discussion
The findings indicate that workplace learning had a positive and significant influence on external 
auditors’ IT competency, supporting H1. This implies that workplace learning offers an ideal atmo-
sphere for external auditors to learn and enhance their skills and competency. This is possible 
because the nature work of auditors encourages them to collaborate and learn through informa-
tion exchange with colleagues in their workplace.

Table 4. Discriminant validity by HTMT
IT 

competency
Motivation to 

learn
Organi 

sational 
culture

Self-efficacy Workplace 
learning

IT competency

Motivation to 
learn

0.428

Organisational 
culture

0.488 0.128

Self- efficacy 0.722 0.341 0.259

Workplace 
learning

0.815 0.336 0.613 0.505

Source: by author’s, based on PLS 3 software 

Figure 3. Structural model.

Source: by author’s, based on 
PLS 3 software 
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The relationship between learning in the workplace and IT competency is consistent with the 
theory of competency. The theory suggests that the process for competency development in the 
workplace is repeated many times using basic and simple problems, learning from making mis-
takes and discussion with peers (Azemikhah, 2006).

These findings are consistent with previous workplace learning studies that report positive and 
significant effects in terms of employee competency and skills growth (Brandão et al., 2012; 
Cacciattolo, 2015; Kunjiapu & Yasin, 2015). The inference that can be drawn from the result is, 
therefore, that learning in the workplace plays an important role in improving the level of IT 
competency of external auditors.

Motivation to learn had a positive and significant effect on external auditors’ IT competency, 
thereby supporting H2. The results indicate that, given the rapid change in IT environments, 
especially in accounting and auditing, external auditors are themselves attempting to learn as 
much as they can from training and development programmes. They are willing to exert effort in 
these programmes to enhance their skill. In fact, external auditors in Yemen have taken the 
initiative to engage in training and development programmes, although they may not be consid-
ered a top priority. They are motivated by the fact that training programmes will provide knowl-
edge and skills that enable them to improve their competency level in line with evolving IT 
requirements.

The present finding is aligned with the theory of competency, which suggests that the degree to 
which external auditors participate in training and development and the length of time they spend 
on learning skills depend on the motivation to learn (Cole et al., 2004; Plant et al., 2017). Therefore, 
motivation to learn plays a key role in encouraging external auditors to participate in training and 
development to enhance their competency.

These findings are consistent with previous studies (Lau & McLean, 2013; Liao & Tai, 2006), 
which recorded a positive relationship between motivation and competency (i.e. skill acquisition 
and cumulative knowledge). Therefore, the motivation to learn is one of the essential variables 
that should be considered in order to increase the level of IT competency of external auditors.

The analysis shows that self-efficacy has a positive and significant influence on external audi-
tors’ IT competency, supporting H3. This outcome means that if external auditors achieve the 
objectives set by themselves, they will fulfil the objectives of any challenging tasks they face in the 
future. They will also feel confident that they have acquired the required IT knowledge and skills 
that could help them to perform a variety of different tasks effectively.

According to competency theory, external auditors with a low level of self-efficacy frequently 
underestimate their ability to cope with difficult situations; thus, they are less likely to learn new 
skills. On the other hand, those with a strong sense of self-efficacy make greater efforts to resolve 
obstacles and develop competency (Robinson, 1974). Self-efficacy, therefore, plays a crucial role in 
encouraging external auditors to continue learning in order to improve quality, especially in the 
audit-related process.

Table 6. PLS-Predict
Item PLS LM PLS-LM Q2_predict

RMSE RMSE
IT skills 0.921 0.934 −0.013 0.159

Non-IT skills 0.870 0.890 −0.02 0.251

Source: by author’s, based on PLS 3 software 
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The current results are aligned with most previous studies, which found a significant and positive 
relationship between self-efficacy and competency (Sanusi et al., 2018; Talsma et al., 2018; Velada 
et al., 2007). It can be said that self-efficacy is a key factor in assessing the intention to succeed in 
developmental activities.

In terms of organisational culture, it shows that organisational culture has a positive and 
significant influence on the external auditors’ IT competency, supporting H4. This means that 
organisational culture provides solutions to problems faced by the audit firm, external auditors and 
enhances harmony between them. These findings are consistent with previous studies (Basmawi & 
Usop, 2016; Shahzad, 2014), which found that organisational culture had a significant and positive 
effect on job performance and employee competency.

The result shows that organisational culture moderates the relationship between workplace 
learning and IT competency, supporting H5. This indicates that the organisational culture in audit 
firms in Yemen considers an individual’s skills and abilities as an essential source of competitive 
advantage and view failure as an opportunity to learn and improve.

The analysis of these findings suggests that the interaction between workplace learning activ-
ities and IT competency is higher among external auditors working in an audit firm enriched with 
a supportive culture. The findings of this study are consistent with previous studies (Freiling & 
Fichtner, 2010; McAuley, 1994), which found that organisational culture acts as an organisational 
genetic code for the create competencies and also a backstage for organisational dynamics, which 
determines what this means competent in a specific organisation.

7. Summary and conclusion
The results achieved the study’s objectives by demonstrating a positive and significant influence 
on IT competency of workplace learning, motivation to learn, self-efficacy and organisational 
culture. Moreover, it shows the moderating effect of organisational culture between workplace 
learning and IT competency. The analysis also shows that the study model has a good degree of 
precision and that it is important in resolving IT competency because the ability of auditors to do 
their job will protect investors and create an attractive investment climate that will boost the 
overall growth of the economy.

The current research made some theoretical contributions by examining workplace learning 
activities, motivation to learn, self-efficacy and organisational culture on external auditors’ IT 
competency. Most of the previous studies that have attempted to classify IT competency are 
descriptive and focus from an organisational perspective and use resource-based view theory to 
explain it. This study provides empirical evidence supporting competency theory, which assigns 
a specific function to workplace learning, motivation to learn, and self-efficacy as determinants of 
external auditors’ IT competency. As a result, this study’s findings contribute to broadening and 
complementing the knowledge body literature by unravelling and examining the variables that 
influence Yemen’s auditor’s IT competency. Moreover, the current study also expands the bound-
aries of established knowledge and information in literature by examining the moderating effect of 
organisational culture as a mechanism that can better explain the relationship between workplace 
learning activities and IT competency that enable external auditors to optimise technology utilisa-
tion to avoid being eliminated from their accounting and auditing profession. Therefore, the 
incorporation of organisational culture as a moderator was one of the key contributions of this 
study.

As a managerial contribution, this study’s findings will enable audit firms to improve their 
auditors’ competency to survive in a highly competitive environment; external auditors can have 
a high level of IT competency if they are motivated to learn IT and non-IT skills. Accordingly, the 
audit firms’ managers promote and stimulate their employees through policies, programmes and 
initiatives that boost their motivation. A further managerial implication of the current study relates 
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to the fact that learning in the workplace is the best means of developing the required skills. 
Consequently, audit firms must build a workplace learning atmosphere, whether formal or infor-
mal, such as on-the-job training, coaching, mentoring, vendor training, in-house training, peer-to- 
peer learning self-experiment, which will lead to enhanced IT and non-IT skills and technical 
auditing skills. Furthermore, audit firms should be involved in cultivating an organisational culture 
between auditors, as organisational culture will strengthen the harmony of relationships and 
cooperation between auditors and will help auditors deal with numerous external and internal 
issues and enable them to understand the functioning of the organisation and encourage them to 
improve their productivity.

7.1. Limitations and suggestions
The current study is limited to a sample of external auditors who meet the YACPA membership 
requirements in 2018. Future studies might be expanded and generalised to include all external 
and internal auditors. Moreover, the study setting was cross-sectional and hence it is recom-
mended for future researchers to incorporate longitudinal data collection. Information technology 
competency of auditors was assessed using self-reporting measures, which associated with stan-
dard method variance. Future researchers may use multiple sources to assess the IT competency 
of external auditors. Workplace learning can be studied as mediation to understand the indivi-
dual’s IT competency. Future studies might also use leadership style as a moderator to enhance 
the relationships between variables. It is also suggested that future studies need to expand model 
with different variables, not only in Yemen but also in other countries.
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