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ABSTRACT 

Whereas the problem of fraud is a global one, the rate and extent to which it is 

perpetrated in Nigeria, particularly in the public sector, is quite high and alarming. 

Literature reveals that different fraud prevention and detection mechanisms are being 

adopted to combat the menace of fraud; forensic accounting techniques appears to be 

the most effective and are currently used in most developed countries of the world. 

However, the extent to which forensic accounting techniques are being applied in 

fraud prevention and detection in Nigeria is not known. Also, the intention to use 

forensic accounting services in the public service has not been investigated. 

This study was therefore aimed at examining the application of forensic accounting 

techniques in fraud prevention and detection in Nigeria. Specific objectives were: (1) 

to investigate the mechanisms of fraud prevention and detection, and their  levels of 

effectiveness in Nigeria, (2) to identify the major factors that hinder the application  

of forensic accounting techniques in fraud prevention and detection in Nigeria, (3) to 

examine practitioners’ opinions and behavioural intention to use forensic accounting 

techniques in fraud prevention and investigation in Nigeria, (4) to explore the level of 

awareness of forensic accounting techniques in Nigeria and (5) to examine the 

readiness of universities in taking up forensic accounting courses. 

The study involved the collection of quantitative data. These data were collected from 

three sets of populations, viz. accounting students, accounting academics and 

accounting practitioners. The questionnaire served as the survey instruments. The data 

collected were analysed using appropriate statistical techniques and computer 

software. 



iv 
 

The study identified several fraud prevention and detection mechanisms that are 

currently used in Nigeria, such as systems of internal controls, operational audits and 

corporate code of conduct. Students’ t-test indicates a significant difference between 

the perceived effectiveness and actual usage of fraud prevention and detection 

mechanisms in Nigeria. It was further discovered that the most effective mechanisms, 

like the forensic accounting techniques, are the least used in fraud prevention and 

detection. This implies that the current mechanisms of fraud prevention and detection 

are not proactive in dealing with the fraud menace.  

Also, legal, educational and political factors were identified to hinder the application 

of forensic accounting techniques in Nigeria. The level of awareness in forensic 

accounting in Nigeria is generally low. While the one-way analysis of variance 

indicates a significant variation among the three populations, it was discovered that 

students had the lowest level of awareness.  Further findings of the study reveal that 

the universities are not yet ready to take up forensic accounting courses. Using the 

structural equation modelling (SEM), all the other seven propositions were supported.  

The findings of this study have both theoretical and practical implications. 

Theoretically, it further strengthened the findings of previous studies on the 

organisational intention. From the practical point of view, there is urgent need for 

manpower development in universities with specialisation in forensic accounting. 

Again, the educational institutions, and particularly the universities in Nigeria, would 

need to include forensic accounting courses in the undergraduate curriculum as 

education has been shown to be pivotal in creating awareness on the use of forensic 

accounting techniques. Furthermore, from the sampled space, the study has captured 

the current state of forensic accounting in Nigeria and the findings will be very useful 

for the public service, private organisations and policy makers. 
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1.1 General introduction 

The rise in financial scandals at the beginning of the twenty-first century was 

associated with increased fraud incidence and awareness, thereby questioning the role 

of auditor in fraud prevention and detection (Bhasin, 2013). It is argued that the rise 

and rate of occurrence of financial fraud has not shown any decline since the Sarbanes-

Oxley Act was passed in 2002 (Hogan et al 2008). The need to respond to these 

modern organised frauds therefore calls for the skills of accountants with non-

traditional methods. This has prompted a paradigm shift in accounting education and 

practice (Gray and Moussalli 2006; Eiya and Otalor 2013). 

Fraud has been defined as a sequence of activities perpetrated to obtain money, 

property or services, to avoid payment or services or to secure personal or business 

advantages (Ratlift et al 1996). These acts are not dependent upon the application of 

threat of violence or of physical force (International Standards for Professional 

Practice of Internal Auditing, 2002). Moreover, it is argued that fraud risk increases 

particularly when the preventive and detective mechanisms are not effective, weak, 

either absent or non-existent (Adefila, Kasum and Olaniyi, 2005). As such, all 

government agencies are expected to give priority to the mitigation of fraud using the 

most effective fraud prevention and detection mechanisms (Kasum, 2009).  

Mounce and Frazer (2002) have noted that forensic accounting is one emerging career 

and mechanism available to accounting professionals for effective prevention and 

detection of fraud. It is generally agreed that forensic accounting, also known as 

forensic investigations, looks beyond the figures in financial records and deals directly 

with the business reality of the situation at hand (Enyi, 2008; Dhar and Sarkar 2010). 

Broadly, forensic accounting is the specialty that involves the integration of 
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accounting, auditing and investigative skills. It provides an accounting analysis that is 

suitable to the court, which will form the basis for discussion, debate and ultimately 

assists in dispute resolution. It is further argued that this branch of accounting 

encompasses both litigation support and investigative accounting (Chary, 2005; 

Kasum, 2008; Owojori and Asaolu 2009). 

In Nigeria, fraud in public and private sectors of the economy has been seen as one of 

the major factors of the dwindling economy (Jeremiah, 2006).  According to Hamilton 

and Gabriel (2012, p. 112), “fraud and related ills have caused instability in the 

economy resulting to a high mortality rate of business organisations and the 

consequent losses of revenue” in Nigeria. This places a demand for forensic 

accountant. DiGabriele (2009) and Crumbley (2009) argue that the demand for 

forensic accountants will continue to rise.  Therefore, the supply of this kind of experts 

must be stepped up, especially in countries with high risk of fraudulent activities. 

One sector that should serve as the beginning point in finding solution to any problem 

of this nature is the educational sector. In a recent study (Efiong, 2012), it has been 

argued that education has a formative effect on the mind, character and physical ability 

of individuals through the dissemination of knowledge. Educational institutions should 

therefore provide the avenue through which this knowledge can be disseminated since 

they provide the standard for measurement of the potential for dissemination of new 

concepts and indeed its future development. Educational institutions can become an 

avenue for setting free a people from ignorance (Efiong, 2012). This is because 

knowledge is easily passed through students who are forming future values and ethos. 

There is no gain saying the fact that students represent the future work force of any 

country, and therefore should be empowered with adequate and appropriate knowledge 
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and skills for their expected tasks. It is argued in the study that forensic accounting 

education and services would provide the antidote for fraud prevalence in Nigeria. 

This research focuses on exploring how forensic accounting education and practice 

would enhance fraud prevention and detection in Nigeria. The results in this study are 

developed in five sections.  

It begins by investigating the mechanisms of fraud prevention and detection in 

common usage in Nigeria. It also examines the perceived level of effectiveness of the 

various fraud prevention and detection methods used in Nigeria. Furthermore, it 

determines if significant difference exist in the actual usage of fraud prevention and 

detection methods and their perceived level of effectiveness. The purpose here is to 

find out if forensic accounting techniques are commonly used in Nigeria.  

Second, the research seeks to identify principal factors that hinder the application of 

forensic accounting techniques for fraud prevention and detection in Nigeria. This is in 

view of the fact that forensic accounting methods are being used to prevent and detect 

fraud in developed economies like the United Kingdom and United States of America 

(Abbot, Park and Parker, 2000; Mehta and Mathur, 2007; Ghoh and Banerjee, 2011).  

Third, the intention by practitioners to use forensic accounting in fraud prevention and 

detection is explored. Empirical relationships between the dependent and independent 

variables are examined and models are also developed in this section. 

Fourth, the study provides fresh and distinctive evidence on the exploration of the level 

of awareness of forensic accounting among practitioners, academics and students in 

Nigeria. Fifth, the study further analyses the present status and future direction of 

forensic accounting education in Nigeria.  
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The findings of the study would no doubt stimulate forensic accounting education that 

could ultimately translate into positive result in the nation’s bid to prevent, detect and 

reduce fraud and other forms of corruption. It is therefore hoped that the 

recommendations of this research, when implemented, would go a long way in 

reducing the risks of fraudulent financial activities on the Nigerian economy, in 

particular and others economies that are facing similar challenges. 

1.2 Statement of the research problem 

It has been argued in a recent study (Hamilton and Gabriel, 2012) that fraud is the 

number one enemy of the business world. Nwankwo (1991) submits that no company 

or nation is immuned to it and it is found in all human endeavours. From time to time, 

fraud has resulted in huge financial scandals and bankruptcies of even large 

international corporations. Corporations like Enron and WorldCom have not been 

spared its effect. Mackevičius and Kazlauskienė (2009) submits that fraudulent 

accounting bought about absolute detrimental losses to such global operators as Xerox, 

Kmart, GlobalCrossing, Adelphia Communications and a number of others.  

Many experts agree that there is an inverse relationship between the economic 

development and fraud (Domzalki and McGladrey, 2009). In Nigeria for example, the 

perennial infrastructural decay and general systemic collapse that have often held back 

the country’s development has been linked to fraud and other corrupt practices 

(Thisday Newspaper, 2009; Mobolaji and Omoteso, 2009). Yet “the commonest 

actions against fraudsters has been disciplinary hearing and immediate dismissal from 

employment which has never helped matters” (Hamilton and Gabriel 2012, p. 118). 

Although fraud and corrupt practices is globally endemic (Adefila, Kasum and 

Olaniyi, 2006), the rate at which it is perpetrated in Nigeria is dangerously alarming. 
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Hamilton and Gabriel (2012, p.1) aver that Nigeria is “deeply soaked in, and 

characterised, by fraud”. Even though the Nigerian government has set up two 

agencies - the Economic and Financial Crimes Commission (EFCC) and the 

Independent Corrupt Practices and other related offences Commission (ICPC) to fight 

fraud and corruption in the country, it is worrisome that incidences of fraud have 

become so widespread that it is fast assuming an epidemic proportion. This situation is 

making it difficult for Nigerian government to perform it corporate social 

responsibility to her citizens (Okunbor and Obaretin, 2010). 

Fraud is no doubt a global phenomenon. It is neither unique to any section of the 

economy nor peculiar to Nigeria. However, Akindele (2011) submits that fraud in 

Nigeria has assumed a frightened level and has become very sophisticated following 

the general economic depression of the last decade. Over the years, it is only the 

banking industry in Nigeria that has received some attention on fraud related matters 

(Nwachuchwu, 1995). But Hamilton and Gabriel (2012) aver that other organisations, 

including the public sector, are hit just as the banks are. Hence, there is need to pay 

attention to the prevention and detection of fraud in the public sector of Nigeria’s 

economy.  

Forensic accounting education has continued to receive high priority attention in 

curriculum development in developed countries (Rezaee et al 1992; Rezaee and 

Lander, 1996; Rezaee 2004; Huber 2012). But this is certainly not the case with many 

developing nations. There appear to be lack of forensic accounting education in 

Nigeria, yet fraudulent activities are common phenomena in the country. It was only 

very recently (May, 2010) that the first set of sixteen (16) graduates completed a 

forensic accounting certificate course that was developed by the Institute of Chartered 

Accountant of Nigeria (ICAN). They were also inducted into the Institute as forensic 
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experts in a ceremony that could be described as a milestone, not only in the history of 

the Institute but that of the entire country at large.  Be that as it may, this number may 

be far from what is required as there appear to be a gap between what education 

produces and what employers needs. 

Credit courses on forensic accounting and fraud investigation are grossly lacking in the 

undergraduate accounting curriculum of Nigerian universities (Efiong, 2012). This 

raises serious concern if the country is serious in her fight against financial fraud and 

other corrupt practices that has ravaged the nation since independence. As a social 

science, accounting plays significant roles in the society. Accounting education should 

therefore reflect the identified needs of the society and especially of business where 

future graduate from these institutions would most probably work.  

Proponents of this line of argument contend that accounting students, as members of 

the labour force should posses required skills (Mohamed and Lashine, 2003) to 

function in the workplace. This also reinforces the argument that the educational 

institutions play major role in constructing, interpreting and reinforcing societal values 

through knowledge dissemination and transfer that takes place within them (Rezaee 

and Burton, 1997).  Therefore, societal ills could be confronted through increasing 

educational awareness on the causes and potential remedies to such problem. 

Similarly, fraud as a social problem could be confronted through education in the form 

of curricula development, example, introduction of courses that could provide further 

clarifications on the nature and dimensions of the problems and therefore a better 

understanding and construction of the problem, which would be eminently useful in 

devising potential solution to the problem.  
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Moreover, previous studies have dwelt on the views of practitioners and academics on 

one side (Rezaee and Burton 1997; Buckhoff and Schrader 2000; Rezaee, 2002, 

Elmore, 2004) and students on another side (Efiong, 2012). It is however, important to 

garner the views also from student in this important discourse.  Accounting students 

are part of the mechanisms through which curriculum change could be actualised. It 

should therefore be a requirement to obtain their views on this issue. This study, on 

one hand, seeks to fill the current void in the literature by examining the level of 

awareness of forensic accounting by undergraduate students in Nigerian universities. 

Forensic accounting being a very new branch of the accounting profession all over the 

world is relatively much newer in Nigeria. It is even doubtful if there is significant 

awareness of this branch of accounting among practitioners, students and academics in 

Nigeria. It is not also very clear if forensic accounting techniques are used in 

prevention and detection of fraud in the Country.  Studies have shown empirically that 

the services of forensic accountants are needed both in private and public sector of 

Nigeria’s economy especially for fraud and corruption related cases (Kasum, 2009).  

Further motivation for this research was derived from the outcome of pre-oral 

interviews that were conducted by the researcher. In a pre-survey oral interview 

conducted by the researcher to help in developing the research questions for the study, 

most interviewees agree that fraudulent activities are prevalent in the Nigerian society, 

be it public or private sector. While many agree that they have mechanisms to check 

and possibly detect fraud in their establishment, it is not very clear whether the 

mechanisms are effective. For example, one of the interviewees has this to say: 

 It is not easy to give a one way answer to this question but at the same time it is 

better than nothing and as we go on, it will be improved upon. 
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Moreover, most of the interviewee’s responses on the mechanisms of fraud prevention 

revolved around the use of internal audit department, external auditing by external 

auditors and systems of internal controls. For example, two of the respondents have 

these to say: 

Yes, we have some mechanisms to prevent and possibly detect fraud in our 

ministry. Basically, we have some internal control mechanisms. We also have 

an  internal audit department and involve an external auditor at the end of 

every  fiscal  year. Well for now, the combination of internal control and 

external audit have been working for us (Respondent 1). 

I am not particular about any mechanism for now but we try to use the ones 

that apply best to a particular situation. We have a system of internal controls 

in addition to external auditing. We also try to make sure that our staffs are 

motivated appropriately to discourage them from perpetrating in fraudulent 

activities (Respondent 2). 

There seem to be a general consensus on the need for the services of forensic 

accountants in Nigeria. However, there are factors that are hindering it use. Some 

respondents have these to say: 

The level of awareness (of forensic accounting) is very low. This is due to the 

fact that it is relatively new in the world over, so you should expect less from 

here. … (Respondent 2).  

 There will definitely be that relationship because the higher the awareness and 

the use forensic accounting, the lesser the fraud and fraud incidences. 

(Respondent 1)  
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The services are necessary so that as a nation we can improve our 

infrastructures since the purpose of every money will be well utilized. However, 

let me cry aloud that there should be one law for the people and not for a few. 

When there is a need to implement the law, as it was applied for Mr. ‘A’ let it 

be the same for Mr. ‘B’ and not differently (Respondent 3). 

… services of forensic accountant are very necessary in Nigeria . But the 

question which I think that one should ask is that will the government allow for 

its implementation or will it have to enforced on few people who do not have 

people to speak for them as we have in our current system of law where the law 

is only for some selected few to obey (Respondent 4). 

  One is in the era of seeing tangible changes where the services of forensic 

accountants in public service are encouraged and necessary in the country 

(Respondent 5). 

 There are not enough forensic accountants in Nigeria. I think it may be lack of 

fund for the studies, forensic accounting is technology driven which implies 

that where the technology is still far fetch the application is hindered. But I 

think the main issue here has to do with the institutions which are not teaching 

FA (Respondent 2) 

 Although we have serious infrastructure and developmental challenges in 

Nigeria, abuse of office power, lack of transparency and the issue of general 

indiscipline, I think the country is ready and I will recommend it for any 

establishment. There cannot be any reasonable development when all we hear 

on the dailies is fraud here and fraud there (Respondent 1) 
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Nigeria is ready due to the many problems it has and the need for the country 

to redeem her image when it comes to the issue of corruption. Yes! I will 

recommend the services of forensic accountant to my establishment and to as 

many firms which I know needs the services of a forensic accountant 

(Respondent 6). 

With forensic accounting, it is anticipated that cases of fraud will be reduced 

significantly in Nigeria in general and in the public service, in particular. This research 

therefore seeks to explore forensic accounting education and practice for fraud 

prevention and detection in Nigeria.  

1.3 Aim and objectives of the study 

Studies are conducted with a purpose and objectives. The purpose of a study is 

generally regarded as the aim while objectives are what the researcher intend to do in 

order to achieve the aim of the study. 

1.3.1 Aim of the study 

The aim of the study is to explore how forensic accounting education and practice 

would enhance fraud prevention and detection in Nigeria. 

1.3.2 Objectives of the study 

In view of the aim in which this research seeks to achieve and arising from the gaps 

identified in literature, particularly from the developing economies, the following 

objectives have been set to guide the study: 

1. To investigate the mechanisms of fraud prevention and detection, and their 

 levels of effectiveness in Nigeria. 
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2. To identify the major factors that hinders the application of forensic accounting 

techniques in fraud prevention and detection in Nigeria. 

3. To examine practitioners’ opinions and behavioural intention to use forensic 

 accounting techniques in fraud prevention and detection in Nigeria. 

4. To explore the level of awareness of forensic accounting techniques among 

 practitioners, students and academics in Nigeria  

5. To investigate the readiness of universities in taking up forensic accounting 

 courses. 

1.4 Research Questions 

In response to the objectives of the study, the following research questions were 

formulated in a bid to meet the need of the study which is forensic accounting 

education and practice for fraud prevention and detection in Nigeria’s public service, 

the main research questions are as follows: 

1. What are the common fraud prevention and detection mechanisms and their 

 level of effectiveness in Nigeria? Is there any significant difference? 

2. What are the major factors that hinder the application of forensic accounting in 

 fraud  prevention and detection in Nigeria? 

3. What are the practitioners’ opinions and behavioural intention to use forensic 

 accounting techniques   in fraud prevention and investigation in Nigeria? 

4. What is the level of awareness of forensic accounting techniques among 

 practitioners, students, and academics in Nigeria? 

5. How ready are universities in taking up forensic accounting courses? 
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1.5 Propositions 

The propositions for this study are derived from objective 3 and question 3 of the 

study. They are: 

1.   There is a significant difference between the actual use of fraud prevention 

 and detection mechanisms, and their perceived level of effectiveness. 

2. Educational activities of Nigerian universities will positively influence 

 awareness in  forensic accounting techniques. 

3. Awareness of forensic accounting techniques will positively influence the 

 perceived benefits of using it in fraud prevention and investigation in Nigeria. 

4. Awareness of forensic accounting techniques will negatively influence the 

 perceived risks of using it in fraud prevention and investigation in Nigeria. 

5. The perceived benefits of using forensic accounting techniques will positively 

 influence the intention to use it as major fraud prevention and investigation 

 method in Nigeria. 

6. The perceived risks of using forensic accounting techniques will negatively 

 influence the intention to use it as major fraud prevention and investigation 

 method in Nigeria. 

7. The perceived susceptibility to fraud will positively influence practitioners’ 

 intention to use forensic accounting techniques in fraud prevention and 

 investigation in Nigeria. 
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8. The perceived severity of fraud will positively influence practitioners’ 

 intention to use forensic accounting techniques in fraud prevention and 

 investigation in Nigeria. 

9. There is a significant variation in the level of awareness of forensic 

 accounting techniques amongst accounting practitioners, students and 

 academics. 

10. Nigerian universities are ready to take up forensic accounting courses. 

1.6 Scope of the study 

This study was conducted on students, academics and practitioners of accounting 

profession in Nigeria. Students who were in their third and final years of study in 

federal universities were selected as samples. Third and final year students are more 

likely to have higher appreciation of the relationship between their course of study and 

reality of employment than first and second year students. The choice of federal 

universities was based on the fact that they are generally perceived to be better 

resourced than their state and private counterparts. The resource advantage could 

therefore affect their curriculum content in terms of teaching forensic accounting. 

Since there is no state in the country with more than one federal university, the states 

where the sampled universities were selected also served as samples from where 

practitioners were selected. This was to allow for quick and easy collection of data. 

The practitioners were those auditors and accountants at leadership positions in their 

departments, ministries and units. 
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1.7 Relevance of the study 

The initial conception of the idea to study forensic accounting was born out of the need 

to enhance fraud prevention and detection in Nigeria. Fraud and corrupt practices have 

slowed down the pace of the country’s development. While most countries have been 

able to reduce the occurrence of financial fraud in both the private and public sectors, 

the menace is rather on the increase in Nigeria, despite the establishment of agencies to 

deter such occurrences. In view of the nature of fraud and its effect on business, 

organisations, government, etc, studies on how to prevent or detect fraud are of global 

relevance. 

Firstly, this study is relevant in the sense that it has shown that current fraud 

prevention and detection mechanisms in use are not the most effective. On the other 

hand, it has suggested the use of forensic accounting techniques, which is one of the 

most effective methods in combating the menace. 

Secondly, the findings of this study should provoke Nigerian universities to begin to 

introduce forensic accounting courses in their undergraduate curriculum. The study has 

revealed the urgent need for forensic accounting education by creating awareness on 

the use of forensic accounting techniques. The National Universities Commission 

(NUC) now has information in it hands through which it could insist on accounting 

departments to include forensic accounting education in their curriculum before such 

departments are accredited. 

Thirdly, the public service, private organisations and policy makers now have 

information on the state of forensic accounting in Nigeria for their decision making 

Their level of awareness on forensic accounting, together with perceived benefit, 

perceived risks, perceived susceptibility to and perceived severity of fraud will 

enhance their intention to use forensic accounting techniques in their organisations. 
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Forensic accounting can thus be use as a tool in the prevention and detection of fraud 

in Nigeria, as being done elsewhere.  

1.8  A brief background of Nigeria 

This section is sub-divided into three sections- Origin, location, people and politics; 

economy and fraud in the Nigerian environment. They seek to give an overview of 

Nigeria as it relate to the purpose of this study. 

1.8.1 Origin, location, people and politics 

The amalgamation of the Southern and Northern Protectorates of former British 

colonies by Sir Lord Lugard in 1914 resulted in geographical entity known as Nigeria. 

By 1
st
 January 2014, Nigeria would be one hundred years old. The name Nigeria is 

after the Niger River running through the country and was coined by Flora Shaw. 

Nigeria lies between Longitudes 2
o
 and 15

o
E of the Greenwich Meridian and Latitudes 

4
o
 and 14

o
 N of the Equator. It has a total landmass of about 923,768 sq km and is 

Africa’s most populous nation of over one hundred and fifty million (140,000,000) 

people (National Population Commission, 2006). 

Nigeria gained its independence from Britain in 1960 and became a republic in 1963. 

Nigeria is currently stratified into six geopolitical zones comprising, South-East, 

South-South, South-West, North –East, North-Central and North-West. It currently has 

36 States with 727 Local Government Councils. The Capital of Nigeria is The Federal 

Capital Territory (FCT) Abuja, located in the North-Central zone of the country 

(Figure 1.1). The country has more than 250 ethnic groups with varying languages and 

customs including the Hausa, Fulani, Yoruba, Igbo, Ijaw, Kanuri, Efik, Ibibio, Tiv, etc. 

There are over 500 languages spoken in Nigeria. This researcher can speak Efik and 

Ibibio languages very fluently. Hence, language did not constitute a serious barrier to 

the study.  
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Figure 1.1:  Map of Nigeria, showing the thirty-six Federating units and the Federal 

  Capital Territory, Abuja.  Source: http://en.wikipedia.org/wiki/Nigeria 

 

The Nation came under long periods of military dictatorship after independence. The 

first period lasted from 1966 – 1979 with a short civilian rule between 1979 and 1983. 

The country returned to another military rule from 1984 and only returned to 

democratic rule in 1999. Presently, the Country is under the leadership of Dr. 

Goodluck Ebele Jonathan, as President and runs a presidential system of government 

with a bi-cameral National Assembly- the Senate and House of Representatives.  

 

1.8.2 Economy 

Nigeria is the second largest economy in Sub-Sahara after South Africa. Until the 

1970s the Nigerian economy was based on agricultural and trading activities. But with 

http://en.wikipedia.org/wiki/Nigeria
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the discovery of crude oil in economic quantity in the Niger delta, it has become 

heavily dependent on earnings from oil and this sector accounts for over 90 per cent of 

export earnings. This sector has also been heavily plagued with fraud. The four key 

segments of the economy are oil-related activities, the public sector, the organized 

private sector and the informal sector. Oil exports accounts for the greater majority of 

total exports and even the public sector is largely depending on oil revenues. 

Manufacturing on the other hand accounts for just a very small proportion. The public 

sector is the largest employer of labour in the country. 

More than two-thirds of the Nigerian people are poor, despite living in a country with 

vast potential wealth. The country is rich in petroleum resources being the 6
th

 largest 

producer of the product in the world. Nigeria is also rich in solid mineral and 

agricultural products. In 1980, an estimated 27 per cent of Nigerians lived in poverty. 

By 1990, 70 per cent of the population had an income less than one dollar a day 

(National Planning Commission, 2004). The country is not better off today, and this 

can be attributed to the prevalence of fraud and other forms of corruption in the 

country  

1.8.3 Prevalence of fraud in the Nigerian environment 

Nigeria is deeply soaked in and characterised by fraud. Fraud has been described as the 

worst enemy of our businesses both in the past and in the present (Hamilton and 

Gabriel, 2012). There is rarely a week that passes without the report of fraud or other 

fraudulent activities being reported in the Nigerian Newspapers. Comprehensive fraud 

statistics are difficult to come by because government agencies and companies tend to 

keep records of only those frauds that affect their area(s) of interest. All fraud statistics 

are based on known frauds and any number that is quoted are considered to be only 
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tips of the iceberg (Silverstone and Sheetz, 2007). Below are some of the fraud 

headlines in national dailies in very recent times. 

Outrage over high level of fraud in Nigeria’s financial system (Bassey, 2012)  

Nigeria lost N16tr to scams in oil, gas sector, says report (Ogidan, 2012)  

KPMG: Nigeria, most fraudulent country in Africa (Edolo, 2012) 

Banks recorded N28bn fraud case in 2011 (Onuba, 2012)   

Powerful Nigerian “godfathers” behind pension scam (Ekott, 2012)  

Pension scam in Nigeria: role of regulator (Takor, 2012) 

Ajudua remanded in prison over alleged $1.69m fraud (Nwannekanma, 2013) 

N32 billion pension fraud: what a country? (Austine, 2013) 

Moreover, recent report by KPMG (2012) has rated Nigeria as the most corrupt 

country in Africa. The data that were used for the report were compiled by accessing 

all available news articles on Africa and fraud from databases. According to the report, 

Nigeria still accounted for the highest number (23.86 per cent) of fraud cases in the 

continent of Africa in the first half of 2012. During the period under review, the cost of 

fraud was put at more than $1.5 billion. The KPMG fraud barometer also identified 

four major types of frauds that were reported in the private and public sectors, to 

include fraud and misrepresentation (37 per cent), misappropriation and theft (17 per 

cent), counterfeit and forgery (14 per cent) and bribery and corruption (8 per cent). The 

worst offenders in these sagas were government officials and top management staff in 

private companies. Three industries / sectors were identified by the report as having 

higher fraud risk. These were government (55 per cent), financial services (18 per cent) 
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and consumer markets (7 per cent). This justifies why one aspect of the population for 

the current research is the accounting practitioners in public service, which is the 

government.  

On the nature of fraud in Nigerian and the attendant effect on the social and economic 

life of the nation, KPMG (2011, p. 1) writes as follows: 

 “The social and economic fabric of Nigeria is under continuous attack by acts 

 of fraud, bribery, corruption, theft and other forms of misconducts. This takes 

 place in the corporate environment, in government and even amongst 

 individuals and occurs to such an extent that we risk the loss of confidence in 

 the global context. This is an injustice to the people of our country”. 

The Nigerian government is now more committed in reducing fraud and its prevention. 

This, it has shown in setting up two agencies to deal with this issue, aside other 

structures like the Central Bank of Nigeria. However, the issue of the fight against 

fraud in Nigeria is a complicated one and presents scenes of ironies. These are 

expressly seen, for instance, in the case of the Police pension fraud, where a court 

convicted a former deputy director in the Police Pension Office for stealing N32.8 

billion naira(about about £131.2 million pounds) pension fund and was fined a sum of 

N720,000 naira (about £2,800 pounds) or a two-year jail term (Ogundele, 2013). This 

is indeed a mockery of the whole exercise of fraud prevention. These kinds of 

situations underscore the importance of forensic accounting education and practice in 

Nigeria.  

 

 



21 
 

1.9 Brief methodology 

The conduct of this research was based on the pragmatic epistemology, combining 

both the positivism and social constructionism (interpretivism) paradigms. It began 

with critical review of literature and underpinning theories. Oral interviews were 

conducted on a few subject to ascertain the nature of the problem and guide the 

development of the research questions and the propositions. This study adopts more of 

the quantitative appraoch in data collection making use of the questionnaire as the 

research instrument. Three samples were selected from three populations (accounting 

practitioners, accounting undergraduate students and accounting academics) for this 

study. 

Quantitative data were analysed using both descriptive and inferential statistics with 

the aid of statistical software –SPSS version 20 and AMOS version 20. These were 

done in order to achieve the objectives of the study and test the propositions were 

necessary.  

1.10 Anticipated outcome 

Although many studies have been conducted on forensic accounting in many parts of 

the world, especially in the United States of America, no comprehensive study has 

been done in developing economies, such as Nigeria. Where any information exists, 

they are only piecemeal. This is therefore the first attempt of such. It is therefore 

anticipated that this exploration will contribute significantly to the existing body of 

knowledge in forensic accounting generally and from a developing country (Nigeria), 

in particular. 
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Notably, previous empirical studies on forensic accounting have focused exclusively 

on the views of practitioners and academics, in assessing the demand for forensic 

accounting. But the present study seeks to present fresh and distinctive evidence from 

accounting undergraduates, in addition to those of practitioners and academics from a 

developing country.  

Again, this study is expected to empirically identify the factors that hinder the 

application of forensic accounting in Nigeria. It is the researcher’s conviction that such 

factors when properly addressed would improve the use of forensic accounting in fraud 

prevention and detection. 

Furthermore, it is anticipated that this study will further increase the awareness in 

Nigeria, through the practitioners, students and teachers of accounting, and indeed, the 

general public, of the importance of use of forensic accounting techniques in curbing 

fraud menace in the country. 

This study is expected to further strengthen or refute existing theories on the 

organisational intention to use forensic accounting services in combating the menace 

of financial fraud, not only in the corporate organisations, but also in the public 

service.  

However, while their findings were based on managers and chief executive officers in 

private organisations in Malaysia, the present study made use of directors of accounts 

and auditors in public service in Nigeria. This has further supported research model. 

1.11 Organisation of the study 

This study organised into nine chapters. The summary of the organisation of this study 

is presented in Figure 1.2. Chapter one is the general introduction to the study. It 
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presents the research problem, aims and objectives of the study, research questions and 

propositions, and scope. Others are relevance of the study, brief methodology, 

anticipated outcome and organisation of the thesis. Chapter two is the background on 

fraud, forensic accounting and Nigeria. Chapter three is the literature review. Chapter 

four is on theoretical underpinning and development of the research propositions. The 

methodology for the study is set out in chapter five while chapter six presents the data 

collection and analysis procedure. The results and analysis of data is found in chapter 

seven while the discussion of findings is found in chapter eight and chapter nine 

contains the summary of research findings, recommendations and conclusion. 
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Figure 1.2: Organisation of the study 

CHAPTER  NINE: SUMMARY, RECOMMENDATIONS AND 
CONCLUSION 

CHAPTER EIGHT: DISSCUSSION OF FINDINGS 

CHAPTER SEVEN:  RESULTS, ANALYSIS OF DATA AND TEST 
OF PROPOSITIONS 

CHAPTER SIX:  PROCEDURE  FOR DATA COLLECTION AND 
ANALYSIS  

CHAPTER FIVE: RESEARCH METHODOLOGY 

CHAPTER FOUR: THEORETICAL UNDERPINNINGS AND  
DEVELOPMENT OF PROPOSITIONS 

CHAPTER THREE: REVIEW OF LITERATURE 

CHAPTER TWO:  BACKGROUND ON FRAUD AND FORENSIC 
ACCOUNTING  

CHAPTER ONE: GENERAL INTRODUCTION 
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1.12 Conclusion 

The entire study has been introduced in this chapter. It presents the statement of the 

research problem, where the researcher has articulated the issue of fraud in Nigeria as 

against what is obtained elsewhere to justify the need for the application of forensic 

accounting methods for its solution. The central focus of the research in the form of 

aim and objectives of the study were also presented here. To be able to understand the 

mechanisms of fraud prevention and investigation, factors that hinder the application 

of forensic accounting methods, the perceived intention of practitioners to use forensic 

accounting methods for fraud prevention and detection in Nigeria, a set of research 

questions and propositions were developed in view of the study’s aim and objectives. 

Moreover, the relevance of the study was drawn out generally in a national context. 

The chapter further highlighted the contributions of this research to knowledge and 

lastly, presented outlined of how the entire study is organised. 

The next chapter gives background information on fraud and forensic accounting. It 

serves as the beginning chapter of critical review of literature for this study. It sets the 

tone for the remaining two chapters that deal with literature. 

 

 

 

 

 

 



26 
 

CHAPTER TWO: BACKGROUND ON FRAUD AND 

    FORENSIC ACCOUNTING 
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• Conclusion 



27 
 

2.1 Introduction 

This chapter is the first of the three chapters that deals with the literature. The present 

chapter introduces the review on the two main sub-themes of this study, that is, fraud 

and forensic accounting. The contents of this chapter continue to provide motivation 

for the study.  

2.2 The concept of fraud 

Accounting as a social science plays significant roles in the society. It serves not only 

as a legitimating device for the market economic system, but also as a form of social 

language and certainly a business language, through which meanings and implications 

are constructed by social actors in a society (Efiong, 2012). However, accounting 

figures are heavily exposed to fraud due to their influence on numerous crucial 

decisions that affect various key social actors with far reaching implications.  For 

example, accounting figures are sources of rewards for management, a basis for 

investors’ decisions and a basis for the assessment of firm performance and grouping 

in the sense of profitable and none profitable firms. These numerous needs and interest 

makes accounting figures to be extremely susceptible to fraud.  

This section attempts to explore the different issues that relate to financial fraud. It 

present a review on the definition of fraud, types of fraud, causes of fraud and 

indicators of fraud. Further, it discusses the effect of fraud and fraud prevention and 

detection.8 

2.2.1 What is fraud? 

Literature is replete with various definitions of fraud. It varies between organisations 

and jurisdictions (Adewale, 2008). Although it is not the intention of this research to 

enter into the debate on definition of fraud as several studies (Robertson, 1976; 

Stanley, 1994; Özkul and Pamukçu, 2012) have done that, a proper understanding of 
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fraud is necessary to situate the present study. For instance, Oxford (2006) defines 

fraud as a false representation by means of a statement or conduct, in order to gain a 

material advantage.  

The Association of Certified Fraud Examiners (2008) defined fraud as the use of one’s 

occupation for personal enrichment through deliberate misuse or misapplication of the 

employing organisation’s resources or assets. It is therefore any act of 

misappropriation, theft or embezzlement of corporate assets in a particular economic 

environment. It has been considered as is any act of deception performed by somebody 

to cheat or deceive another person to his detriment or the detriment of any other, or to 

cause injury or loss to another person while the perpetrator has a clear knowledge of 

his intension to deceive, falsify or take advantage over the unsuspecting and innocent 

victim (Robinson, 1976) resulting to suffering loss or damage (Stanley, 1994). 

According to Udoayang and James (2004, p. 279), fraud is simply “stealing by tricks.” 

Ramamoorti and Olsen (2007, p. 53) in their definition of fraud argued that it “is a 

human endeavour, involving deception, purposeful intent, intensity of desire, risk of 

apprehension, violation of trust and rationalisation,”. Fraud is an intentional act done 

by human beings through deception, trickery and misrepresentation (Ramamoorti, 

2008). Fraud could be any deliberate actions taken by management at any level with 

the intention to deceive, con, swindle, or cheat investors or other stakeholder (Drew 

and Drew 2010).  Many authors (Ojo and Adewunni (1986) in Hamilton and Gabriel 

2012;  Sydney, 1986; Ojigbede, 1986) agree that fraudulent activities involves the use 

of deceit and tricks to change the truth so as to deprive another person of his right.  

Frauds are committed in all spheres of human activities: business, public and financial 

sectors (Ratlift et al 1996). It is a strategy to achieve a personal or organisational goal 
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or to satisfy human needs. Fraud is any action, behaviour or oral expressions 

deliberately aimed at deception and /or misinformation. It is a sequence of activities 

perpetrated to obtain money, property or services, to avoid payment or of services or to 

secure personal or business advantages. These acts are not dependent upon the 

application of threat of violence or of physical force (International Standards for 

Professional Practice of Internal Auditing, 2002). 

Pedneault, Sheetz, and Rudewicz (2012), agree that modern definition of fraud appears 

to be derived from case and statute law even though many of the ancient components 

still obtain. It can be traced to the Latin noun fraus, which conveys a range of meaning 

centred on the idea of harm, deceit and wrongdoing (Silverstone and Sheetz 2007). 

“The modern definition derived from case law focuses on the intent of the fraudster(s) 

to separate the trusting victim from property or a legal right through deception for his 

or her own benefit” (Silverstone and Sheetz, 2007, p. 4).  

In any case, all the definitions of fraud stresses on acts that are capable of deceiving 

and misappropriation perpetrated deliberately. Such acts are carried by somebody or 

group of persons against another person or an organisation, and can be expressed 

verbally or through behaviour. 

 

2.2.2  Types of fraud 

Again, literature is satiated with different types of fraud. This may be because as one 

discovers a particular fraud the schemer is out of bed in another way to engage in 

unethical behaviour (Chen and Tang 2006). This view has been supported by Hamilton 

and Gabriel (2012, p. 114) who aver that, “types of fraud are usually not exhaustive as 

fraudsters are forever devising new methods.” In addition, as businesses and society 
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becomes more complex and enlightened, methods of perpetrating frauds becomes 

more sophisticated (Pedneault, Sheetz and Rudewicz, 2012). This has been aided by 

the expansion in information technology which has also made fraud international 

(Kou, Lu and Sirwongwattana 2004; Silverstone and Sheetz 2007).  

Furthermore, Udoayang and James (2004) have classified fraud into two types, viz. 

bite fraud and nibble fraud. Bite fraud occurs when assets are taken and the individual 

taking it disappears. This type of fraud usually involves large assets; hence it can be 

detected quickly. To avoid being tracked down, the bitter absconds to a “protected 

colony”. On the other hand, nibble fraud involves small assets, usually taken in 

piecemeal. Here, the possibility of being detected at the early stage is quite low; hence 

the fraud occurs on many occasions.   

Adewale (2008) also classified fraud broadly into two main groups, the internal and 

external frauds. When employees identify an opportunity to commit acts of fraud, it is 

classified as an internal fraud whereas when outsiders, such as suppliers and service 

providers involve in acts of frauds against organisations, this is classified as external 

fraud (Hansen et al 2005). Sydney (1996) prefers to classify fraud according to 

perpetrators while Adewunmi (1986) has done same based on methods. Based on 

perpetration, Iwuagwu (2000) had earlier extended the internal and external fraud to 

include mixed fraud by both staff and outsiders. 

Again, the Association of Certified Fraud Examiners (ACFE) classified fraud into 

three major categories: Asset misappropriation, corruption and fraudulent financial 

statement.  Asset misappropriation has to do with the misuse or theft of assets in an 

organisation such assets may be inventory fraud, payroll fraud, computer fraud, the 
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organisation’s physical properties or the unauthorised use of equipment.( Pedneault, 

Sheetz and Rudewicz,2012).  

However, corruption is the act that the person  uses  his powers due to the position he 

is occupying  in the firm to get some business transaction in order to achieve some 

financial benefits either to himself or others in the firm. According to Kimuyu (2007) 

as cited by Mobolaji and Omoteso (2009) corruption is the abuse of the entrusted 

power for private benefit. It is detrimental to a firm’s growth and the propensity to 

export; as most fi2rms spend a significant proportion of their earning on informal 

payment.  

Fraudulent financial statement has to do with the falsification of the statement of 

accounts. This may be to either understate or overstate the financial statements to meet 

the perpetrator’s desires (Hopwood, Leiner, and Young, 2012). However, asset 

misappropriation has been discovered to be the main type of fraud with more than 85 

per cent of total fraud under this category and cash is the most targets for such 

fraudulent act in firms (Seetharaman, Senthilvelmurugan and Periyanagam 2004). 

2.2.3 Causes of fraud 

Even though the reasons for fraud occurence or causes of fraud in an organisation is 

not really the interest in accounting, but that of the behavioural sciences like sociology, 

psychology, criminology and anthropology, the interdisciplinary approach of fraud 

examination and forensic accounting in the development of theory and in practice lend 

support for understanding why fraud occurs by accountants interested in its prevention 

and detection.  Infact, Ramamoorti (2008) argued for the integration of the behavioural 

sciences in fraud and forensic accounting curricula for fraud to be effectively 

prevented and detected. Investigations into the mechanisms of fraud prevention and 
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detection must seek to understand the conditions that are generally present when fraud 

occurs (Ramos, 2003).  

One important conceptual framework in understanding why fraud is committed is what 

is popularly known as the fraud triangle.  The fraud triangle is loosely based on means, 

motives and opportunity (Ramos, 2003; Ramamoorti, 2008). The fraud triangle has 

been widely disseminated by the Association of Certified Fraud Examiners (ACFE) 

and has three elements in the triangle. These elements are the perceived need, 

perceived opportunity and rationalisation of fraudulent behaviour (Figure 2.1).  

   pressure 

 

            

  

  Rationalisation    Oppourtunity  

Figure 2.1: The fraud triangle (Creesey, 1953) 

The fraud triangle is no doubt a powerful conceptual tool on why fraud occurs. It 

shows factors which must be present before fraud could be perpertrated (Ramos, 

2003). In using the this tool to analyse fraud, Cressey (1953) wanted to know what 

made embezzlers to be different from others who do not embezzle when such 

fraudsters are given the opportunity to look after other people’s money, violate that 

trust and to show how they operate, Greenberg and Tomlinson (2002) as cited by Drew 

and Drew (2007). According to Drew and Drew (2007) the fraud triangle has both the 

endogenous and the exogenous factors which relate to the individual(s) who are 
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involued in fraud to be analysed. The endogenous factor on one hand, has to do with 

the psychology of the fraudster. This may include motivation and rationalisation.  The 

exogenous factor on the other hand, is the opportunity. Opportunity include all those 

circumstances which exist to allow the misappropriation of asset to occur. Ravisankar 

et al (2011) views the understanding of the fraud triangle as being essential in 

evaluating finacial fraud. A grasp of the basic concept of the fraud triangle is a sine 

qua non  for understanding financial fraud better. Nevertheless, the fraud triangle is 

not capable of preventing and detecting fraud. Dorminey et al (2010) argues that the 

componenets of pressure and rationalisation in the triangle are not observable and do 

not offer satisfactory explanations for all occurrences of fraud.  

However there are other factors as found in the literature. For instance, causes of fraud 

has been categorised into two, viz. the institutional factors and the environmental / 

societal factors (Adewunmi 1986; Udoayang and James 2004). Institutional factors are 

those that are traceable to the internal environment of organisations (Udoayang and 

James 2004; Nwaze 2008). The common institutional causes of fraud that are 

identified in the literature include, poor internal control and checks; inadequate 

training and re-training on both the technical and theoretical aspects of the job leading 

to poor performance that breeds malpractice; inadequate knowledge and experience of 

staff; use of sophisticated accounting machines by dishonest staff who could employ it 

to delibrately omit entries or substitute improper figures and fear of negative publicity. 

Many institutions fail to report cases of fraud to the approapriate authorities for fear of 

negative public image of their institutions. Such attitude encourages fraud (Adewunmi 

1986; Udoayang and James 2004; Idowu 2009). These factors are generally within the 

control of the management of the organisation. 
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Others are poor security arrangement; staff negligence due to poor supervision, lack of 

technical knowledge, apathy, presure; bad management practices; poor renumeration, 

particularly in situations where renumeration do not conform with the economic 

realities of the time; absence of detailed operational manuel; poor bookkeeping and 

accounting; faulty personnel policies and staff infidelity (Udoayang and James, 2004). 

On the other hand, environmental /societal factors are those that are traceable to the 

immediate and remote environment of the organisation. These factors include social 

values, where the possession of wealth determines the reputation and recognition 

ascribed to a person; indiscipline, where there is minimum level of conformity, 

orderliness and moderate behaviour below which an individual or society is not able to 

function effectively is breached and personality profile of fraudsters, where people are 

bent on making it by hook and crook. To such people, the end justifies the means 

(Udoayang and James 2004). Idowu (2009) argues that fraud is observed to be firmly 

established in a materilaistic societes such as those where wealth is recognised and 

honoured without questions of source.  

2.2.4 Effects of fraud 

It is difficult to quantify the magnitude of fraud losses since majority of fraud go 

undetected and unreported (Bhasin, 2013). However, the available statistics offer 

useful information on the effect of fraud on organisations and the society. Bhasin 

(2013) presents a list of numerous financial frauds and scandals with historical 

significance from both the developed and developing nations. Some of these scandals 

include Global Crossing (Bermuda), Nortel Network (Canada), Vivendi Universal 

(France), Adelphia Communication, IBM, Enron, Xerox, Lehman Brothers (USA), 

United Engineers Bhd (Malaysia), Wiggins, Versailles (UK), Samsung Electronics 

(Korea), etc. 
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The fraud problem continues to plague organisations and stakeholders around the 

world (Ravisankar et al 2011). The Association of Certified Fraud Examiners’ (ACFE, 

2010) in its Report to the Nations on Occupational Fraud and Abuse, found that 

financial statement fraud though less than 5 per cent of total fraud cases reported 

averaged about 1.7 million dollars per incident. This was by far the most costly of all 

types of fraud. By implication, the figure translated to an annual loss of more than 3.5 

trillion dollars when applied to the 2011 Gross World Product. Similarly, the 

Committee for Sponsoring Organisations of the Treadway Commission fraud report 

(2010) in their report of 347 cases of frauds from 1998 to 2007 discovered that an 

average dollar amount of each occurrence of fraud had increased from 4.1 million 

dollars in 1999 to 12 million dollars in 2007. In the United Kingdom, the scale of loss 

in 2012 against a victim is about 73 billion pounds annually and has been on the 

increase (National Fraud Authority (UK), Annual Fraud Indicator, 2012).  

 

In India, fraud losses amounted to INR 66 billion in 2011-2012 (The Ernst & Young’s 

India Fraud Indicator) while fraud loss in Nigeria for 2012 alone was more than 1.5 

billion dollars (KPMG, 2012). The damage done by fraud can only be imagined than 

believed and when fraud is discovered it is always a surprise for the firm to believe 

because it is always so much that they may be forced to believe that such a lost did not 

occur. In most cases frauds are not always reported due to the negative impact or the 

risk of embarrasment and reduction in the level of confidence in customers or 

shareholders (KPMG, 2012). This may lead to inability to say emphatically how much 

has been lost to fraud. However, the estimated amount of fraud related losses reached 

$650 billion in 2006 (Wells 2007). 
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2.3 Forensic accounting 

This section reviews the meaning and concept of forensic accounting, origin of 

forensic accounting, and focus of forensic accounting. It attempts to discuss the 

differences between traditional accounting and forensic accounting. It further reviews 

the importance of forensic accounting, skills required by forensic accountants. 

2.3.1 Meaning and concept of forensic accounting 

Forensic accounting comprises two words – forensic and accounting. The term 

accounting itself has been defined by the American Institute of Certified Public 

Accountants (AICPA) as the art of recording, classifying, and summarising in a 

significant manner and in terms of money, transactions and events which are, in part at 

least, of financial character, and interpreting the results thereof (AICPA Committee on 

Terminology). It is thousands of years old. The earliest accounting records, which date 

back more than 7,000 years, were found in the Middle East. The people of that time 

relied on primitive accounting methods to record the growth of crops and herds. 

Accounting evolved, improving over the years and advancing as business advanced 

(Friedlob and Plewa 1996).  

Early accounts served mainly to assist the memory of the businessperson. The account 

was for the proprietor or record keeper alone. Cruder forms of accounting were 

inadequate for the problems created by a business entity involving multiple investors. 

Double-entry bookkeeping first emerged in northern Italy in the 14th century, where 

trading ventures began to require more capital than a single individual was able to 

invest. The development of joint stock companies created wider audiences for 

accounts, as investors without firsthand knowledge of their operations relied on 

accounts to provide the requisite information (Carruthers and Espeland 1991). This 

development resulted in a split of accounting systems for internal (i.e. management 
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accounting) and external (i.e. financial accounting) purposes, and subsequently also in 

accounting and disclosure regulations and a growing need for independent attestation 

of external accounts by auditors (Lauwers and Willekens 1994).  

Today, accounting is called the language of business because it is the vehicle for 

reporting financial information about a business entity to many different groups of 

people. There are different branches of accounting. The branch of accounting that 

concentrates on reporting to people inside the business entity is called management 

accounting. It is used to provide information to employees, managers, owner-managers 

and auditors. Management accounting is concerned primarily with providing a basis 

for making management or operating decisions. Accounting that provides information 

to people outside the business entity is called financial accounting. It provides 

information to present and potential shareholders, creditors such as banks or vendors, 

financial analysts, economists, and government agencies. Because these users have 

different needs, the presentation of financial accounts is very structured and subject to 

many more rules than management accounting. The body of rules that governs 

financial accounting is called Generally Accepted Accounting Principles (GAAP) 

(Friedlob and Plewa 1996) 

Forensic accounting also called investigative accounting or fraud audit is a merger of 

forensic science and accounting (Kasum, 2009). Forensic science, as Crumbley (2003) 

put it may be defined as application of laws of nature to the laws of man. A forensic 

scientist is one who examines and interprets evidence and facts in legal cases and also 

offers experts opinions regarding their findings in the court of law. In the present 

context, the science is accounting, hence the examination and interpretation will be of 

economic information.  
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According to Bologna and Lindquist (1987), forensic and investigative accounting is 

the use of financial skills and investigative mentality to unresolved issues, applied 

within the context of the rules of evidence. Zysman (2004) defined forensic accounting 

as integration of accounting, auditing and investigative skills. Other definitions have 

been given by Joshi (2003), Mehta and Mathur (2007) and Crumbley (2001). Coenen 

(2005) avers that forensic accounting uses accounting concepts and techniques in 

solving legal problems. Evaz zadeh and Ramazani (2012) considers it as a specialised 

field in accounting frequently concern with legal problems and complaints. 

Nevertheless, there is no generally acceptable definition of forensic accounting. There 

may be so many definitions of forensic accounting as there are authors. But the 

Association of Certified Fraud Examiners (ACFE, 2010) defined forensic accounting 

as the use of skills in potential or real civil or criminal disputes, including generally 

accepted accounting and auditing principles in establishing losses of profit, income, 

property or damage, estimations of internal controls, frauds and others that involve 

inclusion of accounting expertise into the legal system . Hence, forensic accounting 

involves the application of accounting concepts, auditing techniques and investigative 

procedures in solving legal problems. 

Be that as it may, it should be noted here that the responsibility of preventing, 

detecting and investigating frauds in financial statements lies not only in the hands of 

management of an enterprise, but also other control institutions and mechanisms. 

System of internal control, internal auditing and audit committee are the key elements 

for preventing frauds that are created through property misuse as well as those that use 

financial statements as instruments of frauds. But external auditing and forensic 

accounting perform retrospective control of financial data with the aim of detecting 

omissions, frauds and securing the reliability and credibility of financial statements. 
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Krstić (2009) has noted that it is now being considered as a generally accepted 

objective for business activity to secure reliable financial information through 

disclosing financial statements. Numerous financial frauds have seriously disrupted the 

trust of many users of financial information contained in financial statements. 

Generally, forensic accounting demands reporting where accountability of fraud, is 

established and the report are considered as evidence in the court of law (Crumbley, 

2003). It provides an accounting analysis that is suitable in the court, which will form 

the basis of discussion, debate and ultimately dispute resolution. As Mckittrick (2009 

p. 2) puts it, “forensic accounting is primarily focussed on legal situations but it has the 

potential to reach beyond the legal focus into operating areas that could be of benefits 

to any organisation”, including the public sector.  

2.3.2 Origin and growth of forensic accounting 

Joshi (2003) argues that the origin of forensic accounting can be traced to Kutilya, the 

first economist to openly recognise the need for the forensic accountant and mentioned 

40 ways of embezzlement centuries ago. He however noted that the term forensic 

accounting was first used by Maurice E. Peloubet who coined the term Forensic 

Accounting in 1946 had submitted that, during the war both the public and industrial 

accountants have been and now engaged in the practice of forensic accounting. 

Another noteworthy person in this context is Birbal who was one of the famous 

Navaratnas of the Moghul Emperor, used various forms of tricks to investigate crimes 

(Ghosh and Banerjee 2011). 

Forensic accounting is completely not a very new field. Evidence show that the 

profession has been in existence a long time ago though it was not yet called forensic 

accounting. For instance, in ancient Egypt, forensic accountants who inventoried the 



40 
 

Pharoahs’ grains, gold and other assets were called the eyes and ears of the Pharoahs 

(Crumbley, 2001). Another evidence of the existence of forensic accountant can be 

traced back to the year 1817 when the accountant who examined the bankrupt’s 

account was required to testify in the court case. 

However, to Thornhill (1995), the forensic accounting discipline is relatively new, up 

till now, there has been no formal definition being accepted as a standard. But many 

authors disagree, noting that forensic accounting is hardly a new field, rather it is only 

in recent years have the use of forensic accounting experts experience an increase 

(Ramaswamy 2007; Ibrahim and Abdullah 2007). Nevertheless, forensic accounting 

has come to stay. 

Moreover, Ramaswamy (2007) has summarised a few major milestones in forensic 

accounting beginning in 1942 with the first publication in forensic accounting by 

Maurice E. Peloubet titled “forensic accounting: its place in today’s economy.” 

However, the year 2001 witnessed a series of financial frauds involving large 

corporations like Enron, Arthur Andersen, WorldCom, Qwest and Sunbeam, among 

other well-known corporations. In some cases, management manipulated the figures 

shown in financial reports to indicate a better economic performance. In others, tax 

and regulatory incentives encouraged over-leveraging of companies and decisions to 

bear extraordinary and unjustified risk (Ayala and Ibárgüen 2006). These problems 

brought to the fore the need to review the effectiveness of accounting standards, 

auditing regulations and corporate governance principles.  

Ayala and Ibárgüen (2006) argue that the Enron scandal led to the development of new 

regulations such as Sarbanes-Oxley (SOX) Act of 2002 with the aim of improving the 

reliability of financial reporting. These new regulations also serve to raise public 
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awareness about the sigificance of having accounting standards that reveal the 

financial reality of companies and the objectivity and independence of auditing firms. 

In addition to being the largest organisation in American history to be bankrupt, 

Bratton (2002) asserts that the Enron scandal is the biggest audit failure in America, 

leading to the dissolution of Arthur Andersen, which at the time was one of the five 

largest accounting firms in the world. It involved a financial scandal of Enron 

Corporation and their auditors Arthur Andersen, which was revealed in late 2001.  

After a series of revelations involving irregular accounting procedures conducted 

throughout the 1990s, Enron filed for Chapter 11 bankruptcy protection in December 

2001(BBC News, 2001). One consequence of these events was the passage of 

Sarbanes-Oxley Act in 2002, as a result of the first admissions of fraudulent behaviour 

made by Enron. The act significantly raises criminal penalties for securities fraud, for 

destroying, altering or fabricating records in federal investigations or any scheme or 

attempt to defraud shareholders (Dey and Lys 2005; Drew and Drew 2007).  

Following the collapse of Enron and other major companies, accountants have recently 

been subjected to very unpleasant publicity (Litvak, 2007). There has been a plethora 

of accounting failures and accounting restatements of falsified earnings, with 

litigations and prosecutions taking place every day. As the Financial Accounting 

Standards Board (FASB) struggles to tighten the loopholes in accounting, and 

Congress and Security and Exchange Commission (SEC) try to build safeguards for 

corporate governance, one group of accountants have been quietly helping 

corporations and investors alike in rebuilding confidence in financial statements. These 

are the forensic accountants. In the UK, the Fraud Review is the first report to look at 

the country’s fraud problem, and recommends anti-fraud strategies including setting up 

a National Fraud Strategic Authority (Salierno, 2006). Hence, although forensic 
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accounting is not completely new, it began to gain prominence because of the growing 

wave of crime over the last few years (Coenen 2005) and the need for prevention and 

detection of such crimes  (Özkul and Pamuku 2012). 

Forensic accounting is growing very rapidly and is fast becoming a profession in its 

own right (Huber, 2012).  It is currently accepted as a profession in countries such as 

the US, UK, Australia and Canada (Özkul and Pamuku 2012). Huber (2012) in his 

paper; “Is forensic accounting in the United States becoming a profession?” observes 

that even though forensic accounting is often viewed as a small part within the public 

accounting profession, it displays many similar features of a profession as public 

accounting. This is because forensic accounting has fulfilled most of the attributes of a 

profession which include, “education, training and CPE; the existence of an 

organisation; certification as symbol; specialised knowledge, examination and code of 

ethics...apprenticeship” (Huber, 2012, p. 276).  

However, forensic accounting may not yet attend complete public recognition as a 

profession, but needs time for it evolution and maturity (Huber, 2012). 

2.3.3 Focus of forensic accounting 

In the view of Mehta and Mathur (2007, p1), forensic accounting focuses on detection 

of financial frauds by ‘linking the data knowledge and insight together and prevention 

of fraud by establishment and placing the accounting system on the right track’. It also 

creates deterrence as it promotes fear in the minds of wrong doers that there is a 

likelihood of being caught and punished.  

Forensic accounting has been considered to have two foci, which are (1) litigation 

support and investigation and (2) dispute resolution (Chary, 2005; Owojori and Asaolu 

2009; Kasum, 2009). It is argued that litigation support and investigation represent the 
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factual representation of economic issues with respect to existing litigation (Chary, 

2005). Under it, forensic accountants may assist in the following specific areas as 

noted by Zysman (2004): 

- Obtaining documentary evidence needed to support or refute the claim 

- Reviewing the relevant documents to form an initial assessment of the case 

- Examination for discovering, including the formulation of the act regarding the 

financial residence 

- Attendance at the examination for discovery to review the testimony 

- Assist with understanding the financial issues and to formulate additional 

 questions to be asked 

- Where the dispute is taken to the courtroom, the forensic accountant may 

 testify as an expert witness.  

On dispute resolution, forensic accountants quantify damages sustained by parties 

involved and help in resolving them before it could get to the court. Here forensic 

accounting seeks for settlement out of court and make some recommendations or 

actions that can be taken to reduce future risks and losses (Chary, 2005). The 

engagements of forensic accounting accountants are aimed at finding out where money 

went, how it got there and who was responsible, as they are trained to look beyond 

numbers in dealing with the situation (Zysman, 2004). 

2.3.4 Basic skill of forensic accountants 

It is important for forensic accountants to have skills in many areas (Hopwood et al. 

2008), There are various views on the skills the forensic accountant should posses. 

Harris and Brown (2000) while examining the qualities of a forensic accounting 

identified specialised skills and technical abilities that should be possessed by these 

experts. Their study reveals that forensic accountants should be familiar with civil and 
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criminal law. Furthermore, they stressed the need for understanding courtroom 

procedures and expectations, investigative skills, creative thinking with clear and 

concise communication skills. 

For Gippo and Ibex (2003), the most important skills of forensic accountants arise 

from experience in accounting, internal controls, auditing, taxation management, 

interpersonal relationships, business operations and communication. There is need for 

a forensic accountant to have analytical abilities, strong writing skills, good verbal 

communication skills, and be creative (Messmer, 2004).  

A set of competencies required by a forensic accountant have been identified by 

DiGabriele (2009). These skills include deductive analysis ability, creative thinking 

skill, unstructured problem solving competence, investigative flexibility, and analytical 

proficiency. Others are oral communication ability, written communication ability, 

specific legal knowledge and good composure. Further, DiGabriele (2008) conducted 

an empirical study of the relevant skills of forensic accountants identified above based 

on the views of accounting academics, forensic accounting practitioners and end-users 

of forensic accounting services. Using principal component analysis, the results 

identified two principal components accounting for a total variance of 64.73 per cent 

among the nine variables. Six variables (or skills) including deductive analysis, critical 

thinking, unstructured problem solving, investigative flexibility, analytical proficiency 

and specific knowledge loaded significantly on the first rotated component and was 

labelled knowledge and ability. The second rotated component labelled performance 

had three items including oral communication, written communication and composure 

loading on it. 
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In a study on the characteristics and skills of the forensic accountant by Davis, Farrell 

and Ogilby (2010), the views of attorneys, academics and CPAs were sought 

concerning the basic skills that a forensic accountant should possess. Whilst there was 

no general trend in the ranking except of the skill of being analytical, whereby the 

three groups of respondent ranks it as No. 1,  the results show that forensic accountants 

should be analytical, detail-oriented, ethical, responsive and insightful, persistent and 

sceptic.  

Similarly, Bhasin (2013) carried out a survey of skills required by the forensic 

accountants with evidence from a developing nation; India. The findings of the study 

were not quite different from those of Davis, Farrell and Ogilby (2010). Since forensic 

accountants must display skills in the areas mentioned above, he must have at least a 

minimum level of knowledge in auditing skills, investigation skills, criminology, 

accounting, law, information technology and communication skills (Hopwood, Leiner 

and Young 2008).   

Ghosh and Banerjee (2011) identify three-fold approach of the forensic accounting to 

include the base layer, the middle layer and the top layer. The base layer comprises 

mainly accounting knowledge. The middle layer has to do with knowledge in the fields 

of auditing, internal controls, risk assessment and fraud detection. Where knowledge of 

the legal environment and strong communication skills are displayed is regarded as the 

top layer. This can be summarised as in Figure 2.2. 
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• legal knowledge

• strong communication 
skills 

Top layer

• auditing

• internal controls

• risk assessment

• fraud detection

Middle 
layer

• accounting knowledge
Base 
layer

 

Figure 2.2:  The three-fold approach of forensic accounting 

In all, forensic accountants are expected to have competence in a broad spectrum of 

disciplines including accounting, law, auditing, criminology, information technology 

and communication skills. Such a professional must have deep analytical ability, be 

detail-oriented, ethical, responsive and insightful. He must develop critical thinking 

ability amongst others. 

2.3.5   Forensic accounting versus traditional accounting 

Forensic accounting has been recognised as having “identifiable attributes which 

include rationality, neutrality and independence” (Williams, 2002 cited in Huber, 

2012, p. 258). Moreover, there are obvious and discrete differences between forensic 

accounting and traditional accounting. Some of these have been highlighted on by Lee 

(n.d). For instance, auditing which is a branch of traditional accounting has to do with 

checking the mathematical accuracy in the accounting department while forensic 

accounting looks behind these financial numbers to find out what's not quite right.  

Traditional auditing is a process of auditing other peoples’ work to determine if they 
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have followed the documented official policies, procedures and practices of the 

company. Here, the auditor simply expresses his or her opinion on the financial 

statements of the organisation following laid down rules. But such opinions are not 

based on evidence. In contrast, the forensic accounting determination anchors on 

evidence and not merely that of opinion.  

Also, another difference between forensic accounting and other branches of accounting 

is in its investigative intuition (Hopwood, Leiner and Young 2012). Intuition here 

refers to the inherent ability one has to know exactly what to do at any given time, like 

where your investigation should start. This can be earned only through massive 

experiences (Hopwood, Leiner and Young 2012). Most of the time, no investigation 

intuition is found nor required in the traditional accounting scope. 

Forensic accountants apply a more holistic approach in their work whereas traditional 

accountants are narrower in the approach to their work. This is because forensic 

accounting is problem solving which does not require a structured plan as available for 

the traditional accountants (DiGabriele, 2008). 

Again, traditional auditing focuses on error identification and prevention. Prevention is 

the result of an effective internal control system. The auditor reviews the effectiveness 

of the internal control system by sampling transactions of some agreeable percentage. 

Materiality is the accounting way of designating the importance of a transaction or an 

event. They use statistics to determine the probability that material errors will or will 

not be identified and the possibility of its happening. This is a concern since only a 

sample of transactions and events will be reviewed. The system of internal control is 

evaluated. It is argued that if the internal control system is deemed to be highly 

effective, then material errors are not probable. 
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Traditional auditors follow the generally accepted auditing standards (GAAS) as 

promulgated by the Public Company Accounting Oversight Board (PCAOB).  The role 

of external auditors is that of reviewing whether an organisation is operating within the 

standards of GAAP. The Financial Accounting Standards Board (FASB) promulgates 

GAAP. This implies that external auditors are affected by all three of these 

organisations and must be abreast with the old, new and changing standards and 

principles issued by these three bodies (Gray, 2008). Instead, forensic accountants use 

physical evidence, testimonial evidence, documentary evidence and demonstrative 

evidence to help in identifying suspects and culprits. For forensic accounting, any type 

of evidence can be used as information, be it documentary paper, a computer video or 

audio. However, it requires an expert to interpret the evidence and present it. 

Demonstrative evidence is not actual evidence. It is just an aid to understanding just 

like a model of a body part or pictures or other devices are used to help clarify the 

facts. 

Moreover, those involved in forensic accounting (Forensic Accountant) are often 

asked to serve as expert witnesses for lawsuits or criminal cases in a court (Crumbley, 

2003). The forensic accountant applies reliable principles and methods to sufficient 

facts or data and typically needs expertise and skills in private investigation and 

accountings (Hopwood, Leiner and Young 2012). On the other hand, there is no such 

necessity in the traditional accounting space. 

Knowledge and skills needed in forensic accounting include the following: 

investigation skills, research, law, quantitative methods, and finance, auditing, 

accounting and law enforcement officer insights (Hopwood, Leiner and Young2012). 

Hence, forensic accountants are viewed as a combination of an auditor and private 
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investigator.  There is also the need for knowledge and skills in organisational 

behaviour and applied psychology.  

Forensic accountants may be involved in recovering proceeds of crime and in relation 

to confiscation proceedings concerning actual or assumed proceeds of crime or money 

laundering. In the United Kingdom, relevant legislation is contained in the Proceeds of 

Crime Act 2002. In India, there is a separate breed of forensic accountants called 

Certified Forensic Accounting Professionals. Some forensic accountants are also 

Certified Forensic Accounting Professionals, Certified Fraud Examiners, Certified 

Public Accountants, Chartered Accountants or ACCAs. 

Özkul and Pamuku (2012) argue that forensic accountants make use of an 

understanding of business information and financial reporting systems, accounting and 

auditing standards and procedures. This group of experts also get involve in evidence 

gathering and investigative techniques; applying litigation processes and procedures in 

the performance of their work. Forensic accountants are also increasingly playing more 

proactive risk reduction roles by designing and performing extended procedures as part 

of the statutory audit, acting as advisers to audit committees, fraud deterrence 

engagements, and assisting in investment analyst research. Whilst traditional auditor 

follows the reactive approaches during the audit process, forensic accountants employ 

the proactive approaches.  

Forensic accountants (FA) do not usually provide opinions. However, the work 

performed and reports issued often provide answers to the how, where, what, why and 

who. The FAs have and are continuing to evolve in terms of utilising technology to 

assist in engagements to identify anomalies and inconsistencies. It is important to 

remember that it is not the forensic accountants that determine fraud, but instead the 

http://en.wikipedia.org/wiki/United_Kingdom
http://en.wikipedia.org/wiki/Certified_Fraud_Examiner
http://en.wikipedia.org/wiki/Certified_Public_Accountant
http://en.wikipedia.org/wiki/Certified_Public_Accountant
http://en.wikipedia.org/wiki/Chartered_Accountant
http://en.wikipedia.org/wiki/Business_information
http://en.wikipedia.org/wiki/Financial_statements
http://en.wikipedia.org/wiki/Evidence
http://en.wikipedia.org/wiki/Fraud_deterrence
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court.  A Forensic Accountant is often retained to analyse, interpret, summarise and 

present complex financial and business related issues in a manner which is both 

understandable and properly supported (Mehta and Mathur, 2007). 

Forensic accountants share some goals similar to traditional accountants though they 

have different roles, knowledge and skills. Moreover, traditional auditing has a focus 

on error identification and prevention while forensic accounting involves fraud 

identification (Gray, 2008). The standards of forensic accounting evolves from courts 

of law while those of traditional accounting like financial accounting, are set by the 

Securities and Exchange Commission (SEC) for corporations whose securities such as 

common stock are exchanged (Gray, 2008).  

Also, traditional auditing makes use of techniques of sampling to discover 

unintentional errors usually caused by weaknesses in the internal controls which occur 

at regular intervals in the data set. On the other hand, intentional errors (fraud) by 

humans can only occur in few transactions, hence forensic accounting methods use full 

populations where possible (Albrecht and Albrecht, 2002). Because of the large 

volumes of data that are required for forensic analysis, it is usually done with computer 

with the WorldCom fraud discovery being a typical example of detection using 

computer technology (Lamoreaux, 2007).  

2.3.6 Importance of forensic accounting 

From the foregoing, the importance of forensic accounting cannot be over emphasized. 

Writing on the role of forensic accounting in solving the vexed problems of corporate 

world, Owojori and Asaolu (2009) noted the failure of statutory audit to prevent and 

reduce misappropriation of corporate fund.  This increase in corporate crime has put 

pressure on the professional accountant and legal practitioner to find a better way of 
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exposing fraud in the business world. The importance of forensic accounting can be 

clearly understood from the context of failure in statutory audits to detect and prevent 

fraud has been summarised by Owojori and Asaolu (2009).  

Moreover, occupational fraud committed by employees usually involves the theft of 

assets and embezzlement. Others are the involvement of employees in kickback 

schemes or conversion of corporate assets for personnel use. The forensic accountant 

can intervene and observe the assets, by examination, invigilation, inspection of 

documents and interview of those involved to control such practices. Experience and 

these types of engagement enable the forensic accountant to offer suggestions as to 

internal controls that owners could implement to reduce the likelihood of fraud. 

 

Besides, the forensic accountant will also engage himself in criminal investigation on 

behalf of police force (Eiya and Otalor, 2013), where his report is prepared with the 

objectives of presenting evidence in a professional and concise manner. These 

assumptions often involve a detailed analysis of numerous years of accounting records 

to quantify the issues in dispute. He does need an understanding of legal issue of 

business activities. The forensic accountant can thus be of assistance in various ways 

that include investigation accounting, review of the factual situation and provision of 

suggestion, regarding possible courses of actions, assisting with the professional and 

recovery of assets and co-ordination of other experts, viz.  private investigators, 

forensic document examiners, consulting engineers e.t.c. 

Detailed below are various areas in which a Forensic Accountant will often become 

involved (Mehta and Mathur 2007; Ghosh and Banerjee 2011; Eiya and Otalor, 2013). 
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Criminal Investigations 

‘Forensic investigations often relate to criminal investigations on behalf of police 

forces.  For example, a Forensic Accountant may employed by the ICPC, EFCC or 

even the Police Force for use in investigations’ (Eiya and Otalor, 2013, p. 21). 

Shareholders' and Partnership Disputes  

These often involve a detailed analysis of accounting records of several years to 

quantify the issues in dispute.  For example, a common issue that often arises is the 

compensation and benefits received by each of the disputing shareholders or partners, 

which may be due to the demise of a partner or legal heirs of the deceased (Mehta and 

Mathur 2007; Ghosh and Banerjee 2011). 

Personal Injury Claims / Motor Vehicle Accidents  

This involves quantify economic losses resulting from a motor vehicle accident.  A 

Forensic Accountant must therefore be familiar with the legislation in place which 

pertains to motor vehicle accidents. Similar issues are also involved in calculating 

economic damages due to cases of medical malpractice and wrongful dismissal (Eiya 

and Otalor, 2013). 

Business Interruption / Other Types of Insurance Claims 

There is significant difference in insurance policies as to their terms and 

conditions.  The assignment of a forensic accountant may therefore involve a detailed 

review of the policy to investigate coverage issues and the appropriate method of 

calculating the loss. Here, the forensic accountant can assist from either an insured or 

insurer's perspective in the settlement of a case (Mehta and Mathur, 2007). 
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Business/Employee Fraud Investigations  

The duties of the forensic accountant here can involve ‘funds tracing, asset 

identification and recovery, forensic intelligence gathering and due diligence reviews. 

Employee fraud investigations often involve procedures to determine the existence, 

nature and extent of fraud and may concern the identification of a perpetrator.  These 

investigations often entail interviews of personnel who had access to the funds and a 

detailed review of the documentary evidence’ (Mehta and Mathur, 2007). 

Matrimonial Disputes 

A matrimonial dispute is the act of tracing, locating and the evaluation of assets which 

may be business property or any other assets (Eiya, and Otalor, 2013).According to 

Gosh and Banerjee (2011, p. 62), the role of a forensic accountant cannot be ignored 

since it has the ability to ‘help the organisation, or individuals and society at large, 

they have an indispensable part of today’s legal team’. 

Business Economic Losses 

 In the case of business economic losses, the forensic accountant may be involved to 

settle dispute in contract disputes, construction claims, expropriations, product liability 

claims, trademark and patent infringements and losses stemming from a breach of a 

non-competition agreement (Eiya, and Otalor, 2013). With the attributes of rationality, 

neutrality and independence, forensic accountants possess a kind of social value that 

leads to the translation of economic issues into symbolic trust (Williams, 2002). 

Similarly, forensic accounting provides the needed cultural mediation for economic 

logics (Williams, 2002) as it presents an avenue mediation of economic and legal 
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claims are achieved (Huber, 2012). Hence, forensic accounting provides the legal 

platform for settling economic disputes. 

Professional Negligence 

The forensic accountant has two different but complimentary perspectives, these 

being: Technical - has a breach of Generally Accepted Accounting Principles or 

Generally Accepted Auditing Standards or other standards of practice occurred; and  

Mediation and Arbitration  

Mediation has to do with the ability for the forensic accountant to assist the party in 

dispute settle their differences without having to go to the court. The style employed 

by the mediator may be either a facilitative or evaluative. In case of facilitative, the FA 

is only on helping the participants to reach a mutual agreement while the evaluative 

case the opinion of the FA is required. In the case of arbitration, the neutral third party 

has the ability to issue findings which may be binding on the party or non binding on 

the disputants (Hopwood, Leiner and Young, 2012).  

2.4 Mechanisms of fraud prevention and detection 

2.4.1  Traditional accounting mechanisms 

Many traditional organisational mechanisms have been fashioned to prevent and detect 

fraud before or after its occurrence respectively. Such mechanisms include internal 

control systems, operational audits, code of conduct and reference checks on 

employees (Bierstaker, Burnaby and Hass 2004 and Bierstaker, Brody and Pacini 

2006).  

Internal controls can be described as the whole of control, whether financial or 

otherwise, established by management of any organisation for work to be done in an 

orderly manner and for the safety, security and reliability of records (Sydney, 
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1986).These are responsibilities of accountants and auditor with reference to fraud. An 

internal audit is the audit which is carried out by an employee with the responsibility to 

ensure that the prescribed operating procedures are followed. As the internal auditor 

performs this task, fraud maybe discovered. But management has ‘significant influence 

over an internal auditor’s commitment to detect fraud’(Ramaswamy, 2007 p. 33). 

Hamilton and Gabriel (2012 p. 114) argue that, “accountant and auditors have often 

been exalted to be the leaders in fraud prevention by employing their skills in 

designing ‘tight’ control systems.” 

While Sydney (1986) classified internal controls devised by banks into internal checks 

and internal audit, Oju (1994) does it by grouping them into those aimed at fraud 

prevention and those aimed fraud detection. Internal checks are those operational 

controls that are built into the banking system for simplified, prompt and secure 

services while internal audit involves the review of operations carried out within a 

business by a particular staff (Sydney, 1986).  

It is argued that internal controls are ineffective or at best a short-run strategy for fraud 

prevention and detection. Hamilton and Gabriel (2012) observe that internal control 

systems strategy is at best a short-run solution to a large and pervasive problem of 

fraud. Worse still, effective long-run measures of fraud prevention are not only 

complex, but also difficult (Robertson, 1976). Nnamdi (1991) claims that, the 

ineffectiveness of internal control measures are due to weakness in staff policy and 

control, operational procedures and management’s attitude. Hence, internal controls 

are not perceived as an effective mechanism for fraud prevention and detection. This 

Ramaswamy, 2007 p. 33) puts in a more concise way ‘fraud is no longer that internal 

or external auditors can guard against with their periodic audit’. 
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2.4.2 Forensic accounting mechanisms 

Benford’s law  

Benford’s law refers to the probability distributions that is characterised by the 

significant digits in real data set. It is also known as the first-digit law. It is the 

expected frequencies of the digits in list of number (Nigrini and Mittermaier, 1997). 

The law states that in lists of numbers from many real life sources of data, the leading 

digit is distributed in a specific, non-uniform way. It assumes that when data is 

ordered, it forms a geometric sequence. According to Cho and Gaines (2007), 

Benford’s law is a fine example of a deeply non-intuitive and intriguing mathematical 

result that is simple enough to be described. 

Benford’s law relates to the first digits of a collection of numbers. By simple intuition, 

each integer from 1 through 9, in a large data set should appear as the leading digit 

with approximately equal probability. On the contrary, Benford’s law shows that the 

digit 1 leads by approximately 30 per cent of the time and each successive digit is less 

common, with 9 occurring in less than 5 per cent of the times. 

With recent audit failures and the subsequent issuance of Statement on Auditing 

Standard No. 99, Consideration of Fraud in a Financial Statement Audit (American 

Institute of Certified Public Accountant, AICPA, 2002), the need for the accounting 

and auditing profession to search for analytical tools and methods of fraud detection 

became very glaring. Indeed, SAS No. 99, paragraph 28 and SAS No. 56 require 

auditors to make use of analytical techniques during the planning stage of the audit 

with the view to identifying the existence of unusual transactions, events and trends. 

The origin of Benford’s law dates back to 1881, when an American astronomer and 

mathematician, Simon Newcomb, observed that copies of logarithm books (which 
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were used for calculations in the absence of electronic calculators) in the school’s 

library were much more worn out in the beginning pages which had lower digits than 

the followings pages (Newcomb 1881 cited in Cho and Gaines 2007). The inference 

from the above observed pattern was that, people made use of those logarithmic tables 

to look up for numbers which started with 1 more often than those starting with other 

numbers like 2 – 9. The conclusion therefore was that, more numbers exist which 

begin with 1 than with 2, and more of 2 than with 3, and so on. 

However, Newcomb did not provide theoretical explanation for the phenomenon This 

may have resulted in his article, ‘Note of the frequency of use of the different digits in 

natural numbers’, published by American Journal of Mathematics, remaining virtually 

unnoticed. 

The phenomenon of Benford’s law was rediscovered in 1938. This time, the discovery 

was made by the physicist, Frank Benford (Benford 1938 cited in Cho and Gaines 

2007). Benford like Newcomb also observed that the first few pages of his logarithm 

books were more worn out than the later ones. He came to the same conclusion made 

by Newcomb some fifty (50) years earlier, without having any prior knowledge of the 

any previous observation and conclusion made by the later. Unlike Newcomb, Benford 

tested his hypothesis using a wide variety of datasets, including areas of rivers, 

population figures, addresses (Cho and Gaines, 2007) and so on.  

Benford discovered that numbers consistently fell into a pattern with low digits 

occurring more often in the first position than higher ones. This resulted in the law 

being credited to him. However, Forman (2010) calls it Newcomb-Benford law, of 

which should rather be the case. 
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Computer-assisted audit tools 

Computer-assisted audit can be defined as the ability to use technology to assist 

auditors to perform audit task and come out with result which are correct and at faster 

rates (Braun and Davis, 2003). The result is that there is improvement in audit 

efficiency. Here, audit tasks are performed without being tied down to manual 

methods, making them more intensive, quick and efficient (Zhaol, Yen and Chang, 

2004). Computer –assisted audit tools (CATTs) allow auditors to choose the task that 

they want to perform and they are able to select transactions, meet specific criteria, get 

additional information about control effectiveness, and test 100 per cent of 

populations( Braun and Davis, 2003; AICPA., 2006).  

According to Singleton and Flesher (2003), CATTs are computer tools and techniques 

that the auditors use as part of the audit procedures, which aid to process data of audit 

significance as they are contained in the entity’s information systems. Zhaol, Yen and 

Chang (2004) has also shown that computer-assisted audit tools improve audit 

efficiency i.e., the auditor can perform the tasks and is able to use the whole population 

rather than rely on using samples. 

Hall (2000) has posited that CATTs can be portrayed as the tools and techniques that 

are used to examine directly the internal logic of an application as well as draw 

indirect inferences upon the application’s logic by examining the data processed. 

Moreover, CATTs can be of different types which the internal auditor makes use of 

such as electronic working papers, fraud detection, information retrieval and analysis, 

network security, continuous monitoring, audit reporting, database of audit history, 

computer based training, electronic commerce and internet security (Grand 2001). 
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Generally, five types of CATTs have been found in literature. They are: test data, 

integrated test facility, parallel simulation, embedded audit module and generalised 

audit software. Braun and Davis (2003) argue that even though five types of CATTs 

have been advanced in audit literature, they could be grouped into two to show their 

relevance. Basically, test data, integrated test facility and parallel simulation examines 

the internal logic of the application while the embedded audit module and generalised 

audit software look at the indirect logic application.  

Data mining technique 

Rygielski, Wang and Yen, (2002) defines data mining as a data search which is 

sophisticated and has the capability to use statistical algorithms to discover patterns 

and correlation in a data, with the intention to find an explicit, but potentially useful 

information (Shaw et al 2001). Data mining derives its name from searching for 

information in a large databases example gigabytes and mining from mountain in 

search for ore. This helps management to focus on important information in the data 

which may have been hidden. According to Thearling,(n.d),  the analysis which is 

offered by DM has moved from being retrospective (past events) to prospective. The 

pattern of extraction is very important in data mining since it deals with relationships 

between subsets of data (Shaw et al 2001). 

Data mining has to do with the ability of the researcher to search and analyse data in 

order to find the implicit but potentially useful information which has been buried due 

to the passage of time on the gigabytes of the system (Berry and Linoff, 1997).Data 

mining is also an iterative process whereby progress can be defined by discovering, 

either through automatic or manual methods. It is useful in an exploratory analysis, 

where there is no predetermined interest outcome (Kantardzic 2002 as cited in Kirkos, 

Spathis and Manolopoul 2007). DM uses a board family of computational methods 
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which are statistical analysis, decision trees, neural network, rule induction and 

refinement, and graphic visualisation (Shaw, Subramaniam and Tan 2007). It is used to 

extract patterns from large data sets. These patterns are very important component of 

the data mining activity which deals with relationships between the subsets of the data. 

Ratio analysis 

Ratio analysis is a tool, which the forensic accountant can apply to conduct a 

quantitative analysis of the firm’s information on the financial statement. The 

accountant uses ratio analysis on the current year to compare with the previous year. 

The comparison to show how the firm is doing in the current year over the previous 

and the company can then conclude on the well-being of the company (Hopwood, 

Leiner and Young 2012). Knowing that the “fraud in business is a matter of grave 

social and economic concern” (Kaminski et al 2004: p. 2). 

Ratio analysis could also be employed in the same way to check on the financial health 

of the company when it has to do with fraud because it will serve as a pointer to waste, 

abuse and fraud. Frauds which are not on record have more negative impact on the 

firm and in many cases involve top level management (Wells, 1990). That is the 

amounts are large and may not be easily detected by the traditional audit procedures. 

The forensic accountant has to be careful about such and work his way not to fall a 

victim of such prey. 

It is argued that ratio analysis is possibly to the most powerful identifier of fraud 

(Coderre, 2002). It examines patterns in the financial statement to highlight possible 

fraudulent transactions and also pinpoint the specific transaction which is usual as it 

carries on the operation, and could be used in both small and large samples. It points 
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out discrepancies. Ratio analysis can identify fraud by computing the variance in a set 

of transactions and then calculates the ratios for the selected numeric field. 

 The ratio of the highest value to the lowest value that is maximum / minimum, in this 

case if the result is close to 1, the forensic accountant know that there is not much 

doctoring of the result. This implies that there is not much variance between the 

highest and the lowest prices. But if the ratio is large, this is an indication that too 

much was paid for in the product than required (Mehta and Mathur 2007).  

Ratio of the highest value to the next highest value i.e. maximum value /next 

maximum value, where the result is compared between the highest value and the next 

highest value and the difference is large, this indicates that the result has deviated then 

the examiner checks to know the reason for such a departure which could be a possible 

fraud indicator. 

 The ratio analysis variance compares the data from the firm with that of the firm and 

the figures are not what is borrowed from theory and as such shows a true picture of 

the firm. This is a powerful tool, when employed will be able to detect the fraud even 

if it is just for the first time such fraud was perpetuated and are used by most Certified 

Fraud Examiners. The examiner knows that not all firms are the same and when 

considering the enormous fraud that the firm is facing he should not only go out with 

one skill but should be prepared to deal with the situation as he finds deem. 

Theory of relative size factor 

Relative factor has the capacity to detect outliers or unusual data, which may be due to 

either errors or fraud. It is usually based on the concept that each field in any 

transaction has a normal range which the set of data falls into (Panigrahi, 2006). Where 
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any data falls outside the range is unusual or an outlier, there is need for further 

investigation. According to Ghoh and Banejee (2011) investigation is possible when 

records fall outside the prescribed ranges which are taken into the books of doubt. RSF 

measures the ratio of the largest number of the second largest number of the given set 

of data. The formula is simple to apply. In order to establish truth, in using RSF, there 

is need to find records or fields which relate to other variables or factors in order to 

establish this relationship (Mehta and Mathur 2007). This serves as a guide to the FA. 

Although in practice, there is a limit to every activity, (here the limit example is 

financial) for each entity such as customer, employee etc. The limit needs to be defined 

or analysed from the data if it was not. This is to enable the FA to detect any stray of 

any transaction. Panigrahi (2006) opines that although RSF is the second most 

commonly used forensic accounting technique, aside Benford’s law, it may not be an 

effective and efficient technique. 

 

2.5 Corporate governance and fraud prevention 

Literature is satiated with various views and definitions of corporate governance (CG) 

(Cadbury 1992; Keasey and Wright 1993; Monks and Minow 1995; Organisation for 

Economic Cooperation and Development (OECD) 1996; Shleifer and Vishny 1997; 

Yadong 2004; Tipuric, Hruska and Aleksic 2007). There is however no consensus on 

the definition of CG, may be due to the fact that concept is applied across disciplines 

including Management, Law, Behavioural Sciences and even Humanities (Adelopo 

2010). It is not the intention of this study to enter into such definitional disputes as 

Adelopo (2010) has dealt intensively on that. However, to enable the researcher 

highlight on the importance of CG as it applies in the present study, attempt has been 

made to review a limited number of them. 
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 Governance itself relates to the decisions of any organisation where expectations are 

defined, power granted to actualise the expectations and performance evaluated at the 

end. Cadbury (1992, p15) defined corporate governance as “the set of process, 

customs, policies, laws and institutions affecting the way a corporation or company is 

directed, administered or controlled.” It is the way the Boards oversee the running of a 

company by its managers, and how Board members are held accountable to 

shareholders of the company, with implications also to employees, customers, 

stakeholders, etc. It therefore suggests that CG “is concerned with holding the balance 

between economic and social goals and between individual and communal goals” 

(Adelopo 2010, p. 17). Corporate governance also includes the relationships among the 

many stakeholders involved and the goals that govern the corporation (OECD, 2004). 

An important aspect of corporate governance is the nature and extent of accountability 

of particular persons in the organisation, and the mechanisms that try to reduce or 

eliminate the principal-agent problem (Bowen, 1994). 

Although discussions on CG became very popular as a result of increase in high proile 

corporate collapses (Adelopo 2010), Aras (2008) argues that issues CG has been of 

concern to corporate managers both before and during the scandal. Corporate 

governance has attracted a great deal of attention over the last twenty-five years, with 

early stimulus provided by the Anglo-American codes of good corporate governance 

(Aras and Crowther, 2011).  Contemporary discussions on CG tend to refer to 

principles raised in three documents released since 1990. These documents are: The 

Cadbury Report (UK, 1992), the Principles of Corporate Governance (OECD, 1998 

and 2004) and the Sarbanes-Oxley Act of 2002 (US, 2002). While the Cadbury and 

OECD reports present general principles around which businesses are expected to 

operate to assure good governance, the Sarbanes-Oxley Act is an attempt by the United 
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States government to legislate several of the principles recommended in the Cadbury 

and OECD reports.  

The general principles include: 

1. Rights and equitable treatment of shareholders 

2. Interest of other stakeholders 

3. Role and responsibilities of the board 

4. Integrity and ethical behaviour, and 

5. Disclosure and transparency 

Rezaee (2005) argues that the traditional focus of CG is on the fiduciary aspect of 

governance, which is to ensure that organisation’s assets are safeguarded, and its 

structure is centred on the establishment and maintenance of adequate and effective 

internal control systems, protecting the assets from loss and theft to ensure reliability 

of financial reports. The structure is as shown in Figure 2.3. 
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Figure 2.3:   Corporate governance and its functions 

Source:  Adapted from Rezaee (2005 p. 290) 

According to the Business Roundtable (BRT  2002), CG has the following principles: 

(1) a substantial majority of the board of directors comprises independent directors in 

fact and appearance; (2) only independent directors sit on the audit committee; (3) the 

audit committee recommends the selection and tenure of the outside auditor; (4) the 

management compensation structure links the interests of management to the long-

term interests of the shareholders; and (5) shareholder approve stock options.  

The fundamental goal of CG is to enhance the value of a company through ethical 

behaviour, espousing the policy of openness and fairness and ensuring informed 

decision making throughout the company. Such ethical behaviour could lead to 

deterrence in fraudulent activities.  But it is rather unfortunate that the board of 
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directors, who is at the centre of ethics, becomes a source for unethical actions 

(Ramaswamy, 2005). Ramaswamy, (2005) further argue that while a good system of 

internal control will usually help a company achieve its goals of profitability and 

minimising loss of resources, it cannot however change an inherently weak 

management system or provide an absolute assurance as to the reliability of financial 

reporting. 

It has been the tradition for auditors to express an opinion on whether financial 

statements are presented according to GAAP with no absolute duty to uncover fraud. 

But today’s business landscape is rapidly changing. Auditors and companies should 

necessarily move with the change, away from the traditional practice that emphasises 

compliance with GAAP, and focus on the study and investigation of the traits 

underlying corporate behaviour and governance. This new approach will certainly 

guarantee the two important qualities of transparency and honesty of corporate 

reporting. 

Through the process of greater supervision of the organisation, corporate governance 

can mitigate financial statement fraud (Gray, 2008). This process is often referred to as 

oversight. The importance of oversight cannot be over-emphasised, as it is included in 

the title of the Public Company Accounting Oversight Board (PCAOB), an 

organisation that replaced the American Institute of Certified Public Accountants with 

regard to the development of auditing standards. Increased oversight by the 

organisation’s internal auditors can deter the occurrence of fraud.  
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2.6 Conclusion 

This chapter introduced the concepts of fraud and forensic accounting. It has 

highlighted the concept of fraud through its definition, identified different types of 

fraud and categorisation based on different schools of thoughts. The causes of fraud 

were further highlighted using the popular fraud triangle as the framework. It also gave 

the background on forensic accounting, noting its importance and difference from 

other traditional branches of accounting.  

The contents of this chapter provided appreciable background information and review 

on key concepts that prepares the ground for the critical review of literature for this 

study. The next chapter therefore, is the literature review. 
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3.1 Introduction 

There are two major reasons for literature review (Sharp, Peters and Howard, 2002). 

The first is the preliminary search that will help one to generate and refine ones 

research ideas and the second is what is generally referred to as critical review of 

literature (Saunders, Lewis and Thornhill, 2009). This is the second and main chapter 

on review of literature. It therefore seeks to provide a critique on the main thrust of the 

study. It sets to critically review previous studies with the view to discovering the 

gaps, where this study seeks to fill in order to situate it in the body of knowledge. 

Saunders, Lewis and Thornhill (2009) have noted the necessity of focusing on research 

objectives when writing a review. The researcher took this note seriously; hence, the 

literature review that ensues is based on the study’s objectives, which were set forth in 

section 1.3.2.  

3.2 Use and effectiveness of fraud prevention and detection mechanisms 

Prior to 2006, most research on fraud prevention and detection methods has addressed 

‘red flags’ (Bierstaker, Brody and Pacini 2006). The “red flags” (or anomalies) are set 

of circumstances, which are unusual by nature, or varies from the normal activity. It is 

a signal that something is out of ordinary and to be looked into (Drew and Drew 2010 

p10). Albrecht and Romney (1986) discovered 31 red flags related to internal control 

out of the list of 87 of such as better predictors of fraud. In another study, Loebbecke, 

Eining and Willingham (1989) using the red flags approach developed a conceptual 

model to evaluate fraud probability and concluded that auditor’s assessment of internal 

controls is critical in evaluating the possibility of fraud. In an experimental setting 

however, it was discovered that auditors who did not use red flags outperformed those 

who did (Pincus, 1989). Different views concerning the effectiveness of various red 

flags have been expressed in literature. For example, Hackenbrack (1993) observed 
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that auditors with divers client experience have different views of the importance of a 

given red flag indicator.  

However, internal control systems have been described as the basic means of 

preventing and detecting fraud (Beck, 1986; Hooks, Kaplan and Schultz, 1994; 

Bierstaker, Brody and Pacini, 2006; AICPA, 2007; Wells, 2008). However, Barra 

(2010) contends that what constitutes an effective internal control system is more of 

opinions that are not based on definite knowledge established through research. This is 

clear as the research efforts in internal controls have been focused on issues of the 

controls with reliance on implied assumptions (Simon, 1974). Moyes and Baker (2003) 

carried out a study on auditors’ belief about the fraud detection’s effectiveness of 

standard audit procedures. The results show that out of the 218 standard audit 

procedures, 56 were considered more effective in fraud detection. The study further 

reveals that the most effective procedures were those that related to internal controls in 

terms of its existence and/or strength.  

Further, Bierstaker, Burnaby and Hass (2004) investigated the extent to which internal 

auditors used and perceived the effectiveness of the various fraud prevention and 

detection mechanisms. The outcome of the study suggest that internal control review 

and improvement, operational audits and reference checks on employees were the 

commonly used mechanisms of fraud prevention and detection, yet software and 

digital analysis with generally high ratings of effectiveness were the least often used. 

While the results of the study also perceived that small firms, with less than 250 

million USA Dollars in revenue, were most reluctant to invest in fraud prevention and 

detection technology, the use of anti-fraud software by larger firms was insignificant. 



71 
 

ACFE (2008) has provided relevant findings regarding how fraud can be uncovered 

using the formal mechanisms such as internal/external audits and internal controls 

features. Nevertheless, informal mechanisms have served as the most frequent 

precursor to fraud detection.  About 42 per cent of fraud precursors have come through 

tips, 23 per cent through internal control, 20 per cent by accident and 19 per cent by 

internal audit. External audit and the police account for about 9 and 3 per cent 

respectively (ACFE, 2008; Drew and Drew, 2010).  

It has been argued that an effective internal control system is not protection against 

fraud (Blake, 2011). Muslimat and Hamid (2012) examined the role of internal audit in 

fraud prevention in government owned hospital in a Nigerian setting. Through the 

survey research design, the study reveals that audit staff in the hospitals lacks the basic 

knowledge of fraud prevention, thereby making the hospitals to be more prone to 

fraudulent practices. While the study reveals that audit staff tried to prevent some fraud 

incidences in the hospitals, the authors however believed “that if better knowledge is 

acquired, the unit could perform better” (p 44). That is to say, internal controls do not 

deter fraudsters from committing fraud. Moreover, accounting literature has 

acknowledged the fact that the effectiveness of internal control systems can be weaken 

by collusion (Becks, 1966; Barra and Griggs 2007). Here lies the need for the 

understanding of forensic accounting techniques. 

 

In a review on fraud related studies from 1996 – 2010, Pan et al (2011, p 147) notes 

that “several articles identified the important role played by auditors in detecting and 

preventing fraud.”  However, Beasely (1996) revealed that audit committees do not 

significantly reduce the occurrence of financial statement fraud. Bayou and Reinstein 

(2001) had further argued that the use of traditional auditing method would not 
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contribute significantly toward fraud prevention and detection. It has been recently 

acknowledge that any reduction in financial fraud achieved through the audit 

committee depends on the expertise of the audit committee members (Mustafa and 

Youssef 2010). It therefore implies that audit committees cannot be entirely trusted to 

prevent and detect fraud. 

Research has however revealed that reliance on internal controls, external audits and 

other traditional accounting methods are insufficient (Hansen et al 2005) in fraud 

prevention and detection. There is therefore the need for a more sufficient and 

effective mechanism. Forensic accounting methods of Benford’s law, computer-

assisted audit tools, ratio analysis, data mining techniques and relative size factor are 

effective in fraud prevention and detection (Ghosh and Banergie 20011). 

Carslaw (1988) was the first to apply Benford’s law to accounting data. He discovered 

that earnings numbers did not conform to the expected distribution. The numbers 

contained more zeros in the second digit position than were expected and fewer than 

nine. Carslaw hypothesised that when corporate net incomes are just below 

psychological boundaries, managers would tend to round up these numbers. For 

instance, number such as $1,900,000 and $19,970,000 were rounded up to $2,000,000 

and $20,000,000 respectively. Even though the latter numbers appear higher, the 

difference is quite marginal, in percentage terms. Excess of second digit 0s and a 

shortage of second digit 9s is a sign of the prevalence of rounding-up. Applying this, 

using New Zealand data on corporate net incomes, revealed that there were more 

second digit 0s and fewer second digit 9s than expected. This suggested that rounding-

up of income occurred. 
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Thomas (1989) discovered excess second digit 0s in quarterly U.S. net income data. 

The opposite was the case for companies that recorded loses. He found out that 

earnings per share (EPS) numbers were multiples of 5 cents more frequent than 

expected. From these results, it is suggested that net income and EPS numbers were 

rounded up but net losses were rounded down. 

Other authors (Hill, 1988; Christian and Gupta 1993) have applied Benford’s law on 

accounting data. However, it was Nigrini (1994) who noted the possibility of applying 

Benford’s law in fraud detection. On the proposition that “individuals, either through 

psychological habits or other constraints peculiar to the situation, will invent 

fraudulent numbers that will not adhere to the expected digital frequencies” (Nigrini 

1994), he compared the first-two digit frequencies to those of Benford’s law, using the 

numbers of a payroll fraud. The result showed a significant deviation from Benford’s 

law, particularly in the last five years. 

Nigrini (1996) in his doctoral dissertation used digital analysis to help identify tax 

evaders. The data for the study conforms to Benford’s law, but with a bias towards 

excess low digits for interest received and excess high digits for interest paid.  

From the results of the empirical studies, it could be concluded that digits of authentic 

numbers should follow Benford’s law once the assumptions are sustained. Therefore, 

auditors and forensic accountants adopting this analytical method could assume that 

lists of accounting items should conform to Benford’s law. Any deviations, likely as a 

result of numbers being invented, might indicate irregularities. The use of Benford’s 

law, aside being effective, is also very simple (Durtschi, Hillison and Pacini, 2004).  

Nigrini and Mittermaier (1997) have also given their support to the use of Benford’s 

law which could be employed at the beginning stage of audit. This is necessary 
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because of the issuance of Statement on Auditing Standard 99, Consideration of Fraud 

in a Financial Audit (AICPA, 2002), which has provided the stimuli for the accounting 

and auditing profession to search for analytical tools and methods which is effective in 

fraud detection. This has been reemphasised again in SAS 99 and 56.  

Research has shown that many organisations have opted for the use of sophisticated 

information technology to develop their businesses and aid them to improve their 

information processing activities (Ramamoorthi 2004). Computer assisted audit tools 

have been widely used as an important tool to meet the growing changes in the 

business environment (Paukowits,1998; ISACA 1999; Debreceny and Gray, 2003; 

Ramamoorthi,2004). Increase in the use of computer-assisted audit tools in such 

business organisations allows auditors to perform their reviews monitor tasks 

effectively and also play important roles in the process of innovation in these 

businesses.   

Information technology has impacted the audit profession over the last two to three 

decades (Winograd,  Gerson and Berlin, 2000; Shumate and Brooks, 2001; 

PricewaterCoopers 2003). This has resulted to a number of firms already adopting it. 

Larger firms are now developing computerized decision aids for audit functions. Braun 

and Davis (2003) examine the use of CATTs on the level of acceptance by auditors. 

They sampled 90 auditors from legislative audit offices on their perception on the use 

of CATTs. They discovered that Audit Command Language (ACL) was most popular 

and that the auditors who have to make their work more effective and efficient desired 

to increase their skills through increased ACL training.  

Debreceny et al (2005) used the internal and external auditors to examine which of the 

group uses CATTs and more often. It was discovered that the internal auditors tend to 
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use CATTs for special investigation but it was not the regularly used technique in the 

normal day to day activity, while the external auditors did not use CATTs at all. 

According to Sayana (2003), it is not possible to perform an audit in the present 

dispensation without using information technology. Generalized audit software (GAS) 

is the most common computer audit assisted tool (CATT) used in the recent years 

(Singleton  2006). Information technology auditors use GAS because of its product 

motivation and could be used as proactive antifraud tool. 

Debreceny et al (2005) posits that one of the most widely used CATTs is the GAS 

which an auditor is able to manipulate / formulate a range of alternative hypotheses for 

a particular potential misstatement. Some of the works which GAS can perform to 

facilitate the audit procedures include verifying the extensions and footings; re-

performing a variety of calculations; exception reporting and identifying unusual 

transactions; comparing; summarising or re-sequencing data and performing analysis; 

duplicating  detection, aging analysis of accounts such as loans receivables; 

performing the calculations and comparisons of data used in conducting analytical 

procedures; selecting audit samples for tests of transactions; preparing and printing 

confirmation requests, reports or letters (Gascoyne 1992; CICA 1994). 

Literature on the use of CATTs in fraud prevention and detection are very few. 

Accordingly, Rezaee et al (2002) and Vasarhelyi (2002) have urged the academia to 

research into these areas so as to provide better understanding of the motivations for, 

and constraint on the use of CATTs in internal audit departments. Debreceny et al 

(2005) also supported that GAS can only be used in limited instances to assist in 

gathering the audit evidence with regards to each audit objective. This implies that the 

purpose for the audit has to be clearly known before GAS can be of any beneficial 

importance to the audit. Moreover, Liang, Lin and Wu,  (2001, p131) are of the 
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opinion that the faliure for CATTs to attain its expectations may be due to its inability 

to have ‘a common interface with IT systems, such as file formats, operating systems 

and application programmes’. 

Cullinan and Sutton (2002) have recognised the need for self development which the 

auditors need to employ during the audit. The auditors may use the analytical 

technique. An analytical technique allows for the estimation of the account balances 

without examining the relevant account balances. Moreover, Fraser, Hatherly and Lin 

(1997) classified analytical technique as non-quantitative, simple quantitative and 

advance quantitative. Advance quantitative techniques include sophisticated methods 

derived from statistics and artificial intelligence, like neural networks and regression 

analysis  

Beasley (1996) used models which predict the presence of management fraud. From 

the study which he conducted, it was discovered that fraud was more prevalent in firms 

whose compositions were more of members of the boards were insiders than those of 

the no-fraud firms. In carrying out this experiment, Beasley used a logit regression of 

75 fraud and 75 no-fraud firms. Also, Hansen et al (1996) used a generalised 

quantitative response model to predict management fraud based on a set of data 

developed by an international public accounting firm. They used the probit and logit 

techniques. They obtained a result that was both symmetric and asymmetric in cost 

assumptions. 

Eining, Jones and Loebbecke (1997) examined the use of expert systems to see if it 

enhances auditors’ performance. From the study, it was discovered that auditors who 

used the expert system discriminated better among situations with varying levels of 

management fraud-risk and made more consistent decisions regarding appropriate 
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audit actions. Moreover, Green and Choi (1997) developed a Neural Network fraud 

classification model. The model used five ratios of three accounts as input. From the 

result obtained, it was seen that neural network has a significant capabilities when it is 

used as a fraud detection tool. 

Fanning and Cogger (1998) used a neural network to develop a fraud detection model. 

The input vector was the financial ratios and qualitative variables. They compared the 

performance of their model with linear and quadratic discriminant analysis as well as 

logistic regression. They said that their model was more effective at detecting fraud 

than standard statistical methods. 

Abott, Park and Parker (2000) used statistical regression analysis to examine the 

existence of independent audit committee mitigates the likelihood of fraud. They 

discovered that firms with audit committees, which consist of independent managers 

who meet at least twice per year, are less likely to be sanctioned for fraudulent or 

misleading reporting. From their study, the use of audit committees contributed to the 

reduction in fraudulent financial behaviours. 

Also in the same year, Bell and Carcello (2000) developed and tested the logistic 

regression model which estimates the likelihood of fraudulent financial reporting for 

an audit client which was to check the existence or absence of several fraud–risk 

factors. The fraud-risk factors which were included in the final model were, weak 

internal control environment, rapid growth, inadequate or inconsistent relative 

profitability, management which places undue emphasis on meeting earnings 

projection, management that tell lies to the auditors or is overly evasive, ownership 

status (public vs. private) on the entity, and interaction team a weak control 

environment and an aggressive management attitude towards financial reporting. They 
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came to conclusion that a simple mathematical model could correctly classify both 

fraud and nonfraud sample cases. 

Spathis (2002) constructed a model to detect falsified financial statements. He 

investigated the usefulness of publicly available variables for the detection of false 

financial statements using univariate and multivariate statistical tools. It discovered the 

ten variables with the ability to be indicators of false financial statement. These 

included the ratios: debt to equity, sales to total assets, net profit to sales, accounts 

receivables to sales, net profit to total assets, working capital to assets, gross profit to 

total assets, inventory to sales, total debt to total assets and financial distress (Z-score). 

Using the multivariate statistical tool of stepwise logistic regression, two models were 

developed with high probability to detect false financial statement in a sample. He 

used 76 manufacturing firms made up of 38 firms with false financial statement and 38 

with non-false financial statement. The results reveal that both models were accurate in 

classifying the samples with accuracy rate in excess of 84 per cent. This implies that 

there is potential in detecting false financial statement through the aid of analysis of 

publicly available financial statement. 

 Efstahios, Charlambos and Yannis (2007) examined the data mining techniques for 

fraudulent financial statements. Here they carried out an in-depth examination of 

publicly available data from the financial statement of various firms in order to detect 

false financial statement by using data mining classification models. The goal of the 

paper was to identify the financial factors which auditors have to use when assessing 

the clients account on the likelihood of false financial statement. They introduced, 

applied and evaluated the use of data mining methods to differentiate between 

fraudulent and non-fraudulent observations. In order to make contribution on 

management fraud they used statistical and Artificial Intelligence (AI). This was so 
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because Artificial Intelligence has an advantage of not imposing arbitrary assumptions 

on the input variable. 

Kaminski, Wetzel and Guan (2004) in an exploratory study examined the capability of 

financial ratios in detecting fraudulent financial reporting. The methodology of their 

study involves the identification of fraudulent firms through the examination of SEC’s 

Accounting and Auditing Enforcement Releases published between 1982 and 1999. 

Fraudulent firms were then compared with nonfraudulent ones based on the size of 

firm, period of time and type of industry. They then conducted a ratio analysis for a 

seven-year period on 21 ratios. From the results, 16 ratios were significant. However, 

only 3 were significant for the three time periods. Overall, the result shows that 

financial ratio has limited ability to detect fraudulent financial reporting. 

In a survey of 89 accountants, internal auditors and certified fraud examiners, 

Bierstaker, Brody and Pacini (2006) examined the level to which practitioners used 

fraud prevention and detection methods, and their perceived effectiveness of these 

methods in the USA. Findings of the study show that firewalls, virus and password 

protection, internal control review and improvement are among the methods in 

common usage. Those that are not commonly used include discovery sampling, data 

mining, forensic accountants and digital analysis software. Organisational use of 

forensic accountants and digital analysis were the least used. However, in terms of 

perceived effectiveness, the results indicate that the least used methods had higher 

mean effectiveness rating than those in common usage. Ramazani and Atani (2010) 

conducted a study on accountants’ perception of fraud prevention methods in Iran. The 

results of the study showed that accountants’ perception of forensic accounting as 

fraud prevention method is low. This low perception of forensic accounting implies 
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that, other methods of fraud prevention and detection are therefore used in fraud 

prevention.  

Further study by Evaz zadeh and Ramazani (2012) on the rate of accountants’ 

perception of forensic accounting in Iran revealed that as accountants’ perception of 

financial rules increases, the number of firms that will go to law court for financial 

complaints will be reduced. Based on a descriptive approach using a five-point Likert 

scale questionnaire, the results indicate a low level of accountants’ perception of 

forensic accounting methods. This kind of finding underscores the importance of 

forensic accounting education to create awareness. Moreover, there is argument for the 

need to improve the effectiveness of fraud prevention and detection mechanisms 

currently in place at all levels (Blake, 2011). 

3.3 Forensic accounting and, fraud prevention and detection 

Forensic accounting techniques are now being used to handle fraud problems all over 

the world. Many empirical studies have been carried out on the application of forensic 

accounting techniques in fraud investigation. Some of them are hereby being reviewed 

in the sections that follow. 

Njanke, Dube and Mashayanye (2009) in their study on the effectiveness of forensic 

auditing in detecting, investigating, and preventing bank frauds, sought to find out 

level to which the forensic auditors are able to fulfil this mandate and investigate 

problems that hinder forensic auditors to make progress in their operations in 

developing countries. Their study made use of questionnaires, personal interviews, and 

document review as the instruments for data collection.  Using a sample of thirty 

forensic auditors from thirteen commercial banks, four building societies and four 

audit firms in Zimbabwe, it was found that the forensic auditing departments suffer 
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from multiple challenges.  Amongst these challenges were lack of material resources, 

lack of technical know-how, interference from management, and unclear recognition 

of the profession.  

The research found that most of the respondents are comfortable in using titles, such as 

‘security officer’ or risk and control or investigations officer, other than forensic 

auditor. The reasons could be that ‘forensic auditor’ title limits their scope of job as 

some play a dual role of physical security and fraud investigations; hence, the core 

functions of the enterprise risk management. Others felt that the use of the title 

appeared foreign and flowery. However, more than 75 per cent of the respondents had 

undergone in-service training that enhanced their performance in the knowledge and 

skills needed. The in-service training tends to motivate the subordinates within the 

banking system; hence, increase their effectiveness and productivity. It was discovered 

that experience had some bearing in performance and confidence in delivery of duty to 

forensic auditors in Zimbabwe as the saying goes ‘experience is the best teacher’. 

Generally, forensic accounting approaches include the proactive and the reactive ones. 

The use of any of these approaches depends very much on the existing circumstances.  

The proactive approach is asserted to be a universally tactical approach as it 

aggressively targets types of fraud, searches for indicators, symptoms, or red flags 

(Levanti, 2001). The Bendford’s digital analysis (Nigrini, 1999); the breakpoint 

technique (Hassibi, 2000); the strategic fraud detection technique (Albrecht and 

Albrecht, 2004); fraud hypothesis testing technique (Albrecht et al. 2004) and the five-

step detection technique (Ernst and Young, 2006) are generally proactive forensic 

accounting techniques because they comply with the detective philosophy which aims 

at catching fraud before it occurs. On the other hand, the reactive approach, favours the 

philosophy of waiting to see the fraud taking place first and then arrest it. This may 
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involve the use of electronic equipment, such as the closed circuit television (CCTV) 

or digital and mobile cameras (Njanike, Dube and Mashayanye 2009). 

The study showed that from the detective techniques, which are seldom used; include 

the Risk-profiling technique, the Peer-Group analysis, and the Digital Analysis 

technique. What may be drawn from the use of these techniques could be that the 

respondents are not familiar with the techniques. Some of them depend very much on 

accounting and computer proficiency, which the Forensic Auditor ought to have. 

Unlike in the developed world, most forensic auditing detective techniques are utilised.  

The Zimbabwean forensic auditors mostly depend on information fed to them through 

whistle-blowing and anonymous callers. Their core business is, therefore, to 

investigate cases handed over to them by bank departments and branches. The 

proactive approach to fraud detection is encouraged on the basis that it prevents the 

commission of fraud; ‘prevention is better than cure’. This is usually necessary for 

statutory investigations conducted on the now-defunct Royal Bank, Century Bank, 

Trust Bank, and Barbican Bank where financial misappropriations were unearthed. 

The use of modern detective techniques hitches on the information technology acumen 

and probing mind of the forensic auditor as most bank frauds are 80 per cent computer 

initiated or that fraudsters use the computer as a conduit to defraud the bank (Albrecht 

and Albrecht, 2004).  

Although all respondents claimed the possession of detection policies, they were in 

fact unwritten policies, by the overall risk management policies or fraud control 

policies. A fraud policy by nature is supposed to strategically guide the forensic 

auditor on detective approaches to bank fraud. All respondents asserted that the 

sources of the detection policies are the enabling legislation, such as the Banking Act, 



83 
 

Building Societies Act, and the Post Office Savings Bank. The most debilitating 

chandicap of most forensic auditors is that they do not have direct conduct with bank 

departments and branches so that they can detect bank frauds. Where the forensic 

auditors are involved in the detection process, they tend to measure their effectiveness 

through a number of cases detected against potential and the resultant reduction. This 

yardstick does not take into consideration the likely impact of this possible reduction 

to increased confidence and trust among current and potential clients. 

 In addition, the number of bank fraudsters arrested and convicted against potential 

will act as a tool of assessing the effectiveness of the forensic auditor. If there is high 

incidence of frauds, be it from within or without, clients, potential investors, and the 

regulatory authorities, particularly the Reserve Bank of Zimbabwe, lose confidence 

and trust which may result in the bank suffering irreparable damage. It was observed 

that the investigative approaches used by the respondents vary from one particular case 

to another. Some need standard forensic procedures, when others are based on 

situations and do not need specific standard procedures. The study discovered that half 

of the respondents utilised the forensic audit procedures and the other half, 

acknowledged dependency on situational conditions. On scrutiny, it was discovered 

that what respondents call forensic audit procedure is fragmented and does not fully 

adhere to the internationally known forensic audit procedures as espoused by the 

American Institute of Certified Public Accountants (AICPA).  

The six points internationally recognised forensic audit procedure includes the 

following: public document review and background information, interview with 

knowledgeable persons, sending of confidential sources, laboratory analysis of 

physical and electronic surveillance, and undercover operations. In following this 

forensic audit procedure, there should be a link within the detection process so that 
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synergy is built. The main duties of the investigator should be understood as securing, 

collecting, presenting, and considering the evidence on all sides of the issue, to be 

impartial and make findings and recommendations to the appropriate authority. 

Moreover, the forensic auditors move in this tumultuous line of operation, which 

advocate for situation investigations procedure. 

Enyi (2008) applied a combination of simple auditing techniques of internal control 

evaluation tests on randomly selected significant transactions, simple accounting ratio 

analysis and simple variance analysis to arrive at clues which pointed out the true 

direction to follow in the investigation to be able to uncover series of fraudulent 

activities that were concealed on incremental basis over a period of four years in a 

company’s financial statements. The instance of forensic investigation was able to 

provide an accounting analysis that almost revealed the whole extent to which 

fraudulent activities in the buying and production division affected the company’s 

fortunes over the stated period. The main points of the analysis became the main 

evidence with which the police was able to arrest and prosecute the perpetrators of the 

fraud, the outcome of which was an out of court settlement between the company and 

those accused. 

In his study on the relevance of forensic accounting to financial crimes in private and 

public sectors of the third world economies, Kasum (2009) empirically found that 

investigative or forensic accountant has a role to play in fighting financial crimes. 

Moreover, the study reveals that their services are needed more in the public sector. 

His methodology adopted the combination of library and empirical survey where 

documentary records of institutions that use the services of forensic accountants and 

those that coordinate their studies provided the relevant materials for review on the 

nature in the field. The perceptions of the accountants, lawyers, economists, bankers, 
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contractors, engineers and other related professionals on the subject matter were 

obtained through the questionnaire. However, the study did not investigate the 

intentions of the practitioners to use forensic accounting techniques in the public 

service, hence the lacuna. 

EideBailly (n.d) forensic accounting team was able to uncover a large fraud scheme for 

her client using forensic accounting techniques. The team was invited by the client 

when the company was experiencing an unexplainable decline in profit. From the 

available documents and records, and from interviews with key employees, a fraud 

report was produced that revealed that the activities of the Chief Financial Officer were 

fraudulent. The Chief Financial Officer was interviewed and in the process confession 

of fraudulent act was made. The team assisted the client in filing employee dishonesty 

claim and further assisted law enforcement with the prosecution of the individuals. 

In their work on an overview of forensic accounting in Malaysia, Ibrahim and 

Abdullah (2007) discovered that forensic accounting was still in its infancy stage and 

most Malaysians seemed to assume that there is no difference between forensic 

accounting and auditing. From the study it was concluded that the slow progress of 

forensic accounting in Malaysia may be due to two main reasons. Firstly, forensic 

accounting is seen as an expensive service where only the big companies can afford. 

Moreover, it will also be costly if the suspected wrongdoing is brought to court 

especially if it involves a forensic accountant as an expert witness. Secondly, there is 

no mandatory requirement for companies to conduct forensic accounting, even for 

distress companies. 

In Nigeria, recent forensic audit of the Nigerian Stock Exchange (NSE) by 

commissioned group of independent auditors has revealed shady deals in the expenses 
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of the exchange which were not discovered during statutory audits. According to 

Nweke (2010, p 46):  

 “Further insight into the recent Forensic audit of the Nigerian Stock Exchange 

(NSE) by commissioned group of independent auditors has revealed that about 

82 million was expended for purchasing a Yatch Boat and 64 Rolex watches 

used as awards presentation for staffers of the Exchange who served for 10 

years. … According to the report, a boat (yatch) shown in the accounts of the 

NSE to have been purchased for the sum of 37, 000,000.00 (Thirty seven 

million naira) for the stock exchange in early 2008 was written off the books at 

the end of the same year by its allocation to the Long Service Award account as 

a gift. The auditors commented that they did not see any documentation which 

shows who was presented with the said boat…. It is said that at the beginning 

of 2008, The NSE expended the sum of 45,000,000.00 in purchasing 64 Rolex 

watches for presentation to employees who had served the NSE for 10 years, 

while later in the same year, Candy Floss Limited was given 95,000,000.00 for 

additional purchase of 91 Rolex watches and subsequently after the award 

ceremony another 10 Rolex watches at the cost of 46,000,000.00 were 

purchased. “We observed that the Award Ceremony document shows that only 

73 out of the 165 Rolex watches purchased were actually presented to the 

awardees, which means that 92 Rolex watches valued at 99,500,000.00 are 

uncounted for….” 

Okoye and Gbegi (2013) examined forensic accounting as a tool for fraud detection 

and prevention in the public sector organisations. Their study was conducted with 

reference to Kogi State in Nigeria. Data for the study were obtained from both the 
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primary and secondary sources. 370 copies of the research questionnaire were 

administered to staff of five selected ministries in the state with 350 copies properly 

filled and return. This quantitative method of data collection was complimented with 

oral interviews. It was discovered that the use of forensic accounting significantly 

reduces the occurrence of fraud cases in the public sector. Based on the oral interview, 

it was discovered that Kogi State does not use the services of professional forensic 

accountants. It concluded that the use of forensic accountants can help better in 

detecting and preventing fraud occurrences in the public sector and therefore 

recommended that forensic accountants should replace external auditors in Kogi State.  

From the foregoing, it is clear that forensic accounting techniques aids in fraud 

investigation. They have help in unravelling fraudulent activities and prosecution of 

culprit. Such has contributed to fraud reduction in many places, particularly in the 

developed economies. This could also be of great help to the developing economies in 

the areas of fraud prevention and control. 

However, Okunbor and Obaretin (2010) conducted a study on effectiveness of the 

application of forensic accounting services in Nigerian corporate organisations and 

came up with something different. The main objectives of their study were to establish 

whether the application of forensic accounting services by corporate organisations is 

effective in deterring fraudulent practices and to find out the perception of the users of 

forensic accounting services, in Nigeria. The research was conducted using the mixed 

methods approach, involving the combination of structured interviews and 

questionnaire. Ten companies were selected as the sample for the study from the 

population of companies quoted on the Nigerian Stock Exchange. Their study revealed 
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that the application of forensic accounting services by corporate organisations in 

Nigeria is not effective in curbing fraudulent activities.  

While their result is consistent with the findings of Okoye and Jugu (2009), who 

examined the effectiveness of fraud deterrence policies in the banking sector of the 

Nigerian economy, it is rather inconsistent with the general belief on the importance 

forensic accounting. They do not also agree with the bulk of the literature from 

elsewhere that as reviewed in this work. This particularly makes the fraud situation in 

Nigeria to be complex and calls for the need to examine the factors that may have 

militated against the effectiveness of forensic accounting in the country.  

The findings from the above review are quite revealing, particularly on the discovery 

of the lack of forensic accountant in the Kogi State public service. Kogi State may not 

be standing alone in the non availability of professional forensic accountants in its 

public service. Many other states of the country may present the same scenario. 

Moreover, while there may be lack of the forensic accountants in the public service, 

the intention to use forensic accounting by accounting practitioners is another issue. 

This is critical because intention is a precursor to behavioural change (Buchan, 2005). 

But there is currently no study on the intention of practitioners to use forensic 

accounting in fraud prevention and detection in the Nigeria’s public service. Again, the 

literature review reveals that the most effective fraud prevention and detection 

mechanisms, like the forensic accounting methods, are the least used to combat fraud 

menace, yet no comprehensive empirical investigation has been conducted to identify 

those factors that hinder the used of these perceived most effective mechanisms.  

These are some of the gaps that the present study seeks to fill.  
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3.4 Forensic accounting education 

3.4.1 The demand for forensic accounting education 

Studies have suggested that the increase in the adoption of forensic accounting courses 

as part of the accounting curriculum in a growing number of universities is indicative 

of the demand for sets of competences and skills that are commensurate and 

sophisticated enough to confront the complexities that businesses faced with respect to 

growing threats arising from fraud (Carpenter, Durtschi and Gaynor 2011). 

Furthermore, accounting education as a social and public good should reflect the 

identified needs of the society and especially of business where future graduate from 

these institutions would most probably work.  

Proponents of this line of argument contend that accounting students as members of 

the labour force should posses required skills (Mohamed and Lashine, 2003) to 

function in the workplace. This also reinforces the argument that the educational 

institutions play major role in constructing, interpreting and reinforcing societal values 

through knowledge dissemination and transfer that takes place within them (Rezaee 

and Burton, 1997).  Therefore societal ills could be confronted via increasing 

education on the causes and potential remedies to such problem. Similarly, fraud as a 

social problem could be confronted through education in the form of curricula 

development e,g introduction of courses that could provide further clarifications on the 

nature and dimensions of the problems and therefore a better understanding and 

construction of the problem which would be eminently useful in devising potential 

solution to the problem.  

Inadequate emphasis on fraud deterrent practice and on education contributed to 

fraudulent activities in large and mid-size US companies (KPMG Peat Marwick 

Survey, 1994).  It is the expectation of many groups for accountants to assume a more 
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active role in guaranteeing a reasonable assurance with respect to reliable financial 

reporting, and detecting and preventing fraudulent financial activities. 

The USA General Accounting Office (GAO) (1996) avers that there is now a strong 

emphasis on fraud prevention and detection during statutory audits. In fact the United 

States and international standards setters have increased the responsibility of auditors 

to consider the risks of fraud while conducting audits of financial statements. There is 

even a call for stronger forensic skills in those who perform these audits. This has been 

collaborated by Enyi (2009) who submits that all normal statutory audits should 

contain some elements of forensic enquiry as the evidence of fraudulent activities can 

be easily discovered if a thorough evaluation of the adequacy and compliance of the 

internal control mechanism is made. All these are aimed at fraud prevention and 

detection.  But, this may not be achieved by an auditor without some understanding of 

forensic accounting methods. Hence, the need for forensic accounting education, of 

which many countries have adopted in the fight against fraud and fraudulent 

behaviours. 

Events of the recent years have contributed to the growing demand for forensic 

accounting profession (Efiong et al 2012). With the high prevalence of fraud in the 

society, the importance of forensic accounting training cannot be over-emphasized. 

Forensic accounting education can teach students how to provide accounting analyses 

that are suitable for court, through the use of accounting, auditing and investigative 

skills. Kleyman (2006) believes that enrolment in forensic accounting course can show 

to students a different side of such a renowned discipline as accounting. Also, forensic 

accounting provides the practitioner with profound knowledge of both accounting and 

law. Such a professional will not only be able to investigate accounting issues, but will 

also be able to collect evidence, provide litigation support, as well as testify in court. 
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This is a herculean task. Moreover, forensic accounting is one of the top 10 hot jobs in 

the USA (Bralove, 2004 in Kleyman 2006). 

Carnes and Gierlasinki (2001) have noted that inevitably, accountants are being held to 

higher standards in their ability to understand and find fraudulent activities within 

organisations. However, what is not so clear is whether accountants are receiving the 

kind of education that will help them in this task. This therefore led to calls for a 

change in the way accounting is taught. For example, Kullberg (1986) noted demand 

by some accounting firms in the USA for curricular change and increased interaction 

between academia and practicing accountants in order to keep academic courses 

consistent with the challenges in the field as they are being faced by practitioners. 

Similarly, there is also another call for different perspective on the preparation for 

career in accounting (American Institute of Certified Public Accountants, AICPA, 

1999).  

Buckhoff and Schrader (2000) assert that three major stakeholders in accounting 

education-students, academic institutions and employers-stand to benefit from forensic 

accounting education. Such benefits, if pursued, could lead to fraud prevention and 

reduction.  

In their study on forensic accounting: should it be a required course for accounting 

majors?, Ibex and Grippo (2008) submits that forensic accountants are important since 

their role goes beyond assisting in exposing fraud and includes the application of 

investigative skills to assist businesses, organisations and individuals to reveal the 

underlying financial facts or true value in various situations. They also contended that 

since forensic accounting is the fastest growing branch of accounting, due 

consideration should be given to its inclusion in the accounting curriculum. However, 
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while fraud and forensic accounting modules or courses are being incorporated into the 

curriculum in many developed economies, this may not b the case in developing 

economies. 

3.4.2 Evolution of forensic accounting education 

Several studies have provided evidence to show how forensic accounting education 

has evolved from being limited to continuing professional education, seminars and 

conferences for practitioners to that of being offered as credit courses by several 

universities, particularly in the USA (Rezaee at al 1996; Rezaee and Burton 1997; 

Crumbly 2001; Rezaee 2002). These studies also query accounting departments of 

universities about their intentions to give quality attention to forensic accounting 

procedures (Carnes and Gierlasinski, 2001). 

According to Rezaee, Olibe and Minmier (2003), previous studies on forensic 

accounting education can be differentiated into two categories. Those in the first group 

examined the coverage of forensic accounting in the accounting curriculum (Groomer 

and Heintz 1994; Rezaee et al 1996; Peterson and Reider 2001). The findings from this 

first category provided information on the few universities that were offering courses 

in either fraud investigation or forensic accounting or both, thereby addressing the 

supply side of the forensic accounting education equation (Rezaee, Olibe and Minmier, 

2003).  

On the other hand, the second category is made up of studies on practitioners and 

academicians with respect to forensic accounting and fraud investigation. Such studies 

(Rezaee and Burton 1997; Buckhoff and Schrader 2000; Rezaee 2002) address the 

demand side of the equation (Rezaee, Olibe and Minmier, 2003). These two categories 
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of studies on forensic accounting education address the demand and supply side of the 

same coin independent of each other. 

To fill this gap, Rezaee, Olibe and Minmier, (2003) carried out a survey on forensic 

accounting education using academicians and accounting practitioners as the study 

subject. Two methods of data collection were adopted in the study. First, a content 

analysis was conducted on a 21 samples of forensic accounting course syllabi. 

Questionnaire were then developed from forensic accounting topics included in the 21 

analysed syllabi were then combined together with other topics on forensic accounting. 

Second, a nationwide survey of accounting academicians and practising CPAs was 

conducted to determine the demand, coverage, benefits and forensic accounting 

education delivery on random samples of 1000 accounting professors and 1000 

practising CPAs in the USA. 

 From the findings, the study concluded that they would be a continuous rise in the 

interest in and on the demand for forensic accounting. Also, more universities were 

planning to introduce forensic accounting education into their curricula. Moreover, 

respondents viewed forensic accounting education as being relevance and of benefit to 

accounting students, accounting profession, accounting programmes and the business 

world. However, the study by Rezaee, Olibe and Minmier (2003) also failed to obtain 

the views of student who are the major component in the accounting education, as they 

constitute the future practitioners and academics. Nevertheless, this is one of the gaps 

the present study seeks to fill. 

Despite these demands for forensic accounting and its relevance to the society at large, 

Rezaee and Burton (1997) and Gierlasinki, Carnes and Fuhriman (1998) observed a 

very slow, if any, curricular change in accounting education. The reasons always given 
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during surveys for this slow pace in change of accounting curricular include: not 

having enough room in the curricular to include additional training in fraud or forensic 

accounting, or /and, that the school must stick to the basics of intermediate, cost and 

audit accounting. 

However, it is now very clear that a lot have changed, particularly in developed 

economies. For instance, forensic accounting is now very popular with students rating 

it 9.14 on a ten-point satisfaction scale in the USA (Buckhoff and Schrader, 2000) and 

many other developed countries. This change may have been propelled by the fact that 

the Accounting Education Change Commission (AECC) in 1990 and the AICPA in 

1998 have advanced the idea of 150-hours requirement for competency in the 

accounting profession (Doost, 1999) and by 2001, 48 states in the USA had passed 

legislation to require 150 semester hours for accounting students and as a prerequisite 

for writing Certified Public Accountant (CPA) examination. This provided the needed 

impetus for the introduction of new courses, including forensic accounting, into the 

accounting curriculum.  

 Razaee and Burton (1997) examined the current average and future direction and the 

role of accounting education, using academicians and certified fraud examiner 

practitioners. The study, among others, concluded that the demand for forensic 

accounting education and practice will continue to increase and that forensic 

accounting education should be integrated into accounting curricular either as a 

separate course or as modules in accounting and auditing. 

Carnes and Gierlansinki (2001) examined the mismatch between the supply of and 

demand for auditors with forensic accounting skills. They noted that the universities 

have been slow in responding to this demand, particularly in designing courses to 
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improve the students’ understanding of fraud or their abilities to detect it. But there is 

also a great improvement in this direction. 

However, recent studies have shown that a number of universities, particularly in the 

United States of America are already offering forensic accounting courses while some 

are even introducing full academic programmes in the area. Kleyman (2006) reviews 

some examples of these institutions and the programmes they offer in forensic 

accounting. For example, he notes that California State University, Northbridge has 

been teaching forensic accounting course as part of its regular accounting programme 

and the result has been quite impressive. In view of the above success, Sodders (2005) 

submits that it may lead to a post-bachelor’s degree certificate in forensic accounting 

at the university. 

Allegretti and Slepian (2010) have observed the dramatic increase in the number of 

universities and colleges offering forensic accounting as majors or bachelors and 

masters degrees. Moreover, the curriculum of traditional accounting is now being 

revised in many universities and colleges to include forensic accounting courses in the 

United States and other developed nations (Huber 2012).  

Villa Julie College in Maryland, United States, has been teaching forensic accounting 

for some years now. She initiated a master’s programme in forensic studies in response 

to the corporate financial scandal. Kleyman (2006) noted that six general courses in 

forensic studies were taken by the students who had an option of specialising in one of 

the three fields of accounting, information technology and law. Other accredited 

institutions that teach forensic accounting in the United States includes University of 

Texas at Austin, University of Nebraska at Lincoln, University of Denver, Brigham 

Young University, Regis University, West Virginia University, Louisiana State 
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University, and others. Several Universities in the United Kingdom, including De 

Montfort University, are also involved in teaching forensic accounting. However, it is 

not known whether any University in Africa and particularly Nigeria is offering 

forensic accounting courses. Moreover, the intentions of these universities to offer 

forensic accounting courses have not been studied nor documented. 

3.5 Summary of literature review 

The literature review has shown that the most effective fraud prevention and detection 

methods are the least used in fraud prevention and detection. It seems that the only 

empirical study on perceived effectiveness of fraud prevention and detection methods 

is the work by Bierskater, Carnes and Fuhriman (2006). Further, the conclusions of the 

study are drawn from descriptive statistical analysis based on percentage and mean 

only. But such methods of summarising data do not allow for drawing inferences about 

the study population (Udofia, 2011). Hence, the conclusion resulting from the study 

cannot be generalised as one is not sure if significant difference exist between the 

perceived effectiveness and the actual usage of fraud prevention and detection 

mechanisms. 

Although literature has reveal, at least at a descriptive level, that the most effective 

mechanisms of fraud prevention and detection are the least used, is not clear on the 

factors that hinder the application of forensic accounting, particularly from developing 

economies. This aspect is grossly overlooked in literature. 

Moreover, most of the literature on forensic accounting is USA centric and others from 

other developed economies, like Canada and UK.  Only a few are from developing 

economies. Again, participants in most previous studies have been limited to 

accounting academics and practitioners, ignoring students - the future man-power in 
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the accounting profession. The views that are expressed in literature are mostly those 

of academics and practitioners. 

Literature is clear on the status of forensic accounting education in many parts of the 

world. However, this is not true in the case of Nigeria. It is not even clear whether 

there is any level of forensic education in Nigerian universities, yet reports of fraud are 

overwhelming in literature. It is not also clear if the universities in Nigeria intend to 

offer forensic accounting courses as the case is with most other universities outside 

Nigeria. 

3.6 Conclusion 

This chapter has looked at critical issues in relation to the objectives of the research 

which were stated in chapter one. It was a further extension on the review of previous 

studies. Different mechanisms of fraud prevention and detection were reviewed.  

Review on the state of forensic accounting education, which is a critical factor in the 

use of forensic accounting, reveals that forensic accounting is United States centric and 

it is not clear whether any university in Africa, including Nigeria is offering any 

courses related to it. Also, the intentions of the practitioners to use forensic accounting 

methods or its personnel in fraud prevention and detection in Nigeria are lacking in 

literature. 

In view of the review that has been presented in this chapter, the next chapter examines 

the theories that underpin the present study and the development of the various 

propositions in support of the constructs. 
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4.1 Introduction 

In this chapter, the researcher reviews relevant theoretical underpinnings, which are 

considered to be of importance for the study, and develops propositions to be tested in 

the study. The first part of this chapter looks at the meaning of theory and its 

importance to drive home better understanding of the topic in focus; forensic 

accounting education and practice in fraud prevention and detection in Nigeria’s public 

service. The second part looks at the relevant theories as applied in this work, and how 

they led to the development of the various propositions. 

4.2 Theory and its importance in research 

According to Glanz, Rimer, and Viswanath (2008), Aristotle was the first to 

differentiate between theoria and praxis. Theoria means “those sciences and activities 

concerned with knowing for its own sake, whereas praxis corresponds to action or 

doing” (Glanz, Rimer, and Viswanath 2008, p 24). However, the researcher’s interest 

here is not on the contrast between theory and practice as the two are related, but to 

explain what a theory means and in subsequent sub-sections those that are selected for 

this work and their applicability. 

But what is a theory? Theory has been defined in a number of ways by different 

authors. Zimbardo, Gerson  and Berlin (1977, p 53) defined a theory as “an abstract, 

symbolic representation of what is conceived to be reality – a set of abstract statements 

designed to ‘fit’ some portion of the real world”. In his work, A Primer on the 

Construction of Theories in Sociology’, Chafetz (1978, p 2) views theory as “a set of 

relatively abstract and general statements which collectively purport to explain some 

aspect of the empirical world”. In McGuire (1983) submission, a theory is “knowledge 

in the form of generalised abstractions applicable to a wide range of experiences” (p 

2). Kerlinger (1986, p9) defined theory as “ a set of interrelated constructs, definitions, 
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and propositions that present a systematic view of phenomena by specifying relations 

among variables, with the purpose of explaining and predicting phenomena”. It is also 

defined as ‘a systematic explanation for the observed facts and laws that relate to a 

particular aspect of life” (Barbie, 1989, p46).  It presents a systematic way of 

understanding behaviours, phenomenon, events or situations (Glanz and Rimer, 1995). 

To Glanz, Rimer, and Viswanath (2008), a theory is a set of interrelated concepts, 

definitions, and propositions that explains and predicts events or situations. This 

definition has also been supported by Glanz and Bishop (2010). 

The importance of theory as an aid to conveying meanings and understandings to the 

given phenomena cannot be ignored in a work of this nature. From the foregone 

definitions, it can be deduced that theories are by nature abstracts, as they do not have 

a specified content or topic-area. They offer systematic explanations for what is 

observed. Theories also explain behaviour and suggest ways to achieve behavioural 

change. They help in identifying what should be monitored, measured and compared 

(Glanz, Lewis and Rimer, 1996). According to Raihi-Belkaoui (2000), theories shape 

meanings and help analyses of concepts and their implications. Generality or broad 

application and testability are regarded as important features of a theory (van Ryn and 

Heaney, 1992; Glanz et al. 2002). Hence, theories can guide in this search to 

understand the intention to use forensic accounting techniques in fraud prevention and 

detection. 

 

The major components of a theory are concepts. These are the building block or 

primary elements of theory (Glanz, Rimer, and Viswanath 2008). When concepts are 

adopted for use in a particular theory, they are designated constructs (Kerlinger, 
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1986).The operational forms or empirical counterparts of constructs are known as 

variables and they show how a construct is to be measured in a given situation (Glanz 

Rimer, and Viswanath, 2008). Figure 4.1 shows the hierarchical relationship between 

theory, concepts, constructs and variable. 

Variables

Constructs

Concepts

Theory 

 

Figure 4.1:  Hierarchical relationship between theory, concepts, constructs and  

  variables 

 

4.3 Theoretical Underpinnings 

Forensic accounting being relatively a very new branch of accounting relies on the 

existing theories in other branches of accounting, like auditing and from other related 

disciplines like law, sociology, economics, and so on. A number of theories have been 

reviewed in this study in order to guide in the search to understand the intention to use 

forensic accounting techniques in fraud prevention and detection. 

Four theories that have significant relationship with the present study have been 

reviewed in this section. They are: 
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 - The Theory of Demand and Supply. 

 -  Health Belief model, 

 - Theory of Reasoned Action, and 

 -  Hierarchy of Effects Models 

These theories and their significance in the present study are discussed below. 

4.3.1 Theory of demand and supply 

One of the most important and powerful theories in market economic system is the 

demand and supply. It is an economic model of price determination in the market. In a 

free market the price of each commodity depends on the extent to which it is 

demanded by consumers (Gale, 1955). 

In summary, this theory argues that in a competitive market, the unit price for a 

particular commodity will vary until it settles at a point where the quantity demanded 

by consumers equals the quantity supplied by the producers. This results in an 

economic equilibrium of price and quantity. While the willingness of consumers to 

buy a particular good at a given price is referred to as demand, the amount of goods 

and services firms are able and willing to produce at a given price level over a period 

of time is the supply. Equilibrium is achieved when the quantity demanded is equal to 

the quantity supplied (Gale, 1955).  

 It is encouraging to note the emergence and depth of forensic accounting programmes 

in higher institutions, particularly in the United States of America, but there still 

appears to be a wide gap between the demand for forensic accountants and the supply 

of same through university education. It appears that the worst hit in this perceived gap 

is the developing countries, including Nigeria (Efiong et al 2012). Forensic accounting 
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has been viewed as one of the hottest career jobs (MacDonald, 1996), one of the 20 hot 

jobs to track in 1996 and one of the eight more secure career tracks in America in 2002 

(Levine et al, 2002), yet there is only a limited number of accounting departments 

offering forensic accounting programmes (Seda and Kramer, 2008), even in the USA. 

In terms of salary potential, SmartMoney magazine listed forensic accounting as one 

of the 10 hottest jobs in excess of $100,000 (Taylor, 2002). Also, forensic accounting 

is one of the eight sizzling accounting specialty areas in a career guide for current and 

potential accounting students in the AICPA lists. Again, the AICPA website indicates 

an expected shortfall of 50, 000-75,000 forensic accounting professionals in the United 

States alone in the next few years. 

The demand for and availability (supply) of forensic accountants can be compared to 

the economic demand for and supply of goods and services, and can be explained by 

the same theory. Carnes and Gierlasinski (2001) applied the theory of demand and 

supply in examining the mismatch between the demand and supply of forensic 

accountants. They noted that universities in the US have been slow in responding to 

courses developed to enhance students’ understanding of fraud and the capacity to 

detect it. The paper however, expressed optimism that following the revision of many 

universities’ curricula that the supply of forensic accounting skill will soon catch up 

with demand. Today, there are many universities in the US offering forensic 

accounting courses (Kleyman, 2006). 

It is clear from literature that “accountants are being held to higher standards in their 

ability to understand and find fraudulent activities within organisations” (Carnes and 

Gierlasinski (2001). Forensic accountant, are no doubt, in very high demand to help in 

dealing with issues of fraud which have ravaged the Nigerian society. The University 

could be regarded here as the firm who supplies these goods (forensic accountants) to 
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the society. But, what is not clear is whether the Universities have lived up to this 

expectation or intend to do so in the near future. The theory of demand and supply 

therefore has relevance in this study. 

4.3.2 The Health Belief Model 

The Health Belief Model (HBM) was develop initially by social psychologist in the 

United States of America public health Service in the 1950s, to explain the widespread 

failure of people to be involve in programmes that were aimed at preventing and 

detecting diseases (Rosenstock, 1974). The Health Belief Model (HBM) is one of the 

earliest health models that used behavioural science theory (Muthusamy, Quaddus and 

Evans 2010a) in studying and promoting the uptake of health services.  Its aim was to 

comprehend, explain and ultimately increase the use of preventive health services and 

screening programmes.  Resenstock (1974) avers that HMB is based on the fact that 

peoples are afraid of health problems and actions taken are motivated according to the 

degree of fear (threat perceptions) and the possible fear reduction ability of action 

(behavioural evaluation).  

The HBM contains several constructs that predict why people will take action to 

prevent, screen for or control disease conditions (Champion and Skinner, 2008). The 

original model, according to Rosenstock (1974), included the four constructs in Table 

4.1. The first two constructs (perceived susceptibility and perceived severity) evaluate 

threat perceptions while the second two (perceived barriers and perceived benefits 

integrate behavioural evaluation. (Muthusamy, Quaddus and Evans 2010a).  
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Table 4.1:  Key constructs and definitions of the Health Belief Model 

Construct Definition 

Perceived susceptibility An individual's assessment of their risk of 

getting the condition 

 

Perceived severity An individual's assessment of the seriousness 

of the condition, and its potential 

consequences 

 
Perceived barriers An individual's assessment of the influences 

that facilitate or discourage adoption of the 

promoted behaviour 

 

Perceived benefits An individual's assessment of the positive 

consequences of adopting the behaviour 

Source: Rosenstock (1974)  

It is argued that: 

“if individuals regard themselves as susceptible to a condition, believe that 

condition would have potentially serious consequences, believe that a course of 

action available to them would be beneficial in reducing either their 

susceptibility to or severity of the condition, and believe the anticipated 

benefits of taking action outweigh the barrier to (or cost of) action, they are 

likely to take action that they believe will reduce their risk” (Champion and 

Skinner, 2008, p 47).  

The model has gone through several amendments to accommodate evolving evidence 

generated within the health community about the role that knowledge and perceptions 

play in personal responsibility. The present model includes additional construct cues to 

action. Cues to actions are activities that activate the action (Muthusamy, Quaddus and 
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Evans 2010a) which may include the activities of media and personal influence 

(Rosenstock, Strecher and Becker 1994) (Figure 4.2). 

Sociodemographic

Factors 

(e.g. education, age, 

sex, race, ethnicity

Threat
•Perceived susceptibility (or 

acceptance of the diagnosis

• Perceived severity of ill-

health condition

Expectations
* Perceived benefits of 

action (minus)

*  Perceived barriers to action

*  Perceived self-efficacy

to perform          action

Behaviour to reduce 

threat based on 

expectation

Cues to Action
* Media

*Personal influence

* Reminders

Background Perceptions Actions

 

Figure 4.2: Components of the Health Belief Model 

Source: Rosenstock, Strecher and Becker (1994) in Muthusamy, Quaddus and Evans 

 (2010a, p 44) 

Studies by Janz and Becker (1984) and Harrison, Mullen and Green (1992) suggest 

that each construct of the Health Belief Model predicts preventive health behaviour 

significantly.  The behaviour to prevent fraud can be compared to the behaviour to 

prevent and screen for illness (Muthusamy, Quadus and Evans 2010a & b). Similarly, 

the reasons for applying forensic accounting techniques and preventive medicine arise 

from the same expectation that these actions can reduce the severity or possibility of 

harm. It can be concluded therefore, that the perceived susceptibility to fraud and the 

perceived severity can become relevant constructs in determining the application of 

forensic accounting techniques in fraud prevention and detection. 
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The Health Belief Model has been used extensively in behavioural research (Poss, 

2001; Roden, 2004; Doukas, Localio and Li, 2004), especially in the area of preventive 

medicine. By adopting the Health Belief Model, Mathusamy, Quaddus and Evans 

(2010b) confirmed positive influence of perceived susceptibility on intention to use 

forensic accounting services. Their study appears to be the first in accounting literature 

to have adopted this model. This model is apt for this study as one of the objectives is 

to investigate the practitioners’ intention to use forensic accounting techniques for 

fraud prevention and detection in Nigeria.  

4.3.3 Theory of reasoned action 

Theory of reasoned action (TRA) has been used in the behavioural intention research. 

It originated from the expectancy value theories in the field of social psychology, and 

the method has extensive empirical support in many behavioural applications to drinks 

and related consumer studies (Raats, 1992) and alcohol free beer drink (Nicholas and 

Thompson, 1996). 

Theory of reasoned action predicts intention to perform certain behaviour from two 

predictors. The first predictor is the attitudes towards the behaviour which measures 

the extent to which an individual has a favourable or unfavourable evaluation of the 

behaviour in question while the second predictor is the subjective norm, which 

measures the influence of other people in respect of the behavior (Ajzen and Fishbein, 

1980). The basis of TRA is built on the assumption that human beings make 

systematic use of information which is readily available to them which aids them in 

decision making (Fishbein and Ajzen 1975). 

 Sheppard, Hartwick and Warshaw (1988) conducted two meta-analyses  to investigate 

the effectiveness of the Fishbein and Ajzen model in marketing  and social psychlogy 
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research. They  verified that attitude and subjective norms have  the predictive power 

to explain both intentions and behaviour in various contexts and concluded that the 

Fishbein and Ajzen model has strong predictive utilty, even when utilised to 

investigate situations and activities that do not fall within the boundary conditions 

originally specified for the model. 

Nicholas and Thompson (1996) have looked at the theory of planned behaviour to be 

an extention of the reasoned action theory, and came up with the view that the theory 

of reasoned action does not take  into account of the situations where a behaviour is 

not completely under an individual’s control, such action may be like when people are 

not able to act freeely because they may be hindered because they lack appropriate 

oppourtunites or resources (such as time, money or skills).The theory of planned 

behaviour addresses the problems of incomplete volitional control by incorporateing  a 

third predictor, which measures the percieved ease or difficulty of performing the 

behaviour . As the theory was  originally formulated, it considered behavioural control 

which is mediated upon by intention. This is the view of reasoned action theory. But in 

the theory of planned behaviour , it is noted  that perceived behavioural control (PBC) 

may accurately reflect actual control, which postulates a direct link between control 

and behaviour which is not mediated by intention (Ajzen, 1988). In sumary, it can be 

said that the theory of reasoned action can be as follows 

* The individual’s beliefs (bi), about the consequences of performing a particular 

behaviour (in a given situation) that is, the probability that the behaviour will 

lead to some consequences yi. 

* The individual’s evaluations (ei) of those beliefs (bi), that the person’s 

evaluation of multiple consequences yi 
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* Normative belief (NB), which is what the person believes others think he 

should do in the situation. 

* The individual’s motivation to comply (MC) with what others think should be 

done.  

The theory suggests that a person’s behavioural intention is a product of attitude 

towards the act (1 and 2 above) and subjective norm (3 and 4) (Buttle and Bok, 

1996). Figure 4.3 is the model of the theory of reasoned action. 

Belief
b

Evaluation
e

Normative Belief
NB

Motivation to 
comply

MC

Attitudes

Subjective 
norm

Perceived 
behaviour  

control pbc

Intention Bi
behaviour

 

Figure 4.3: Model of the Theory of Reasoned Action 

However, the basic theory has been refined, developed and tested over many years, but 

it has not been without criticism. For example, the best predictor of behaviour is the 

person’s intention to perform the behaviour (Ajzen and Fishbein, 1980). But it has 

been argued that this link can be disrupted by the passage of time, unforeseen 

circumstances or new information. Also, the theory is inappropriate to the study of 
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behaviour which is involuntary, being required by social convention (example going to 

work) and it is not applicable to behaviours where little thought is involved. 

The theory of reasoned action is relevant for the current study. This is because attitude 

and subjective norm may have a significant impact on the behaviour, thus, the use in 

forensic accounting techniques. However, the focus of the theory of reasoned action is 

on individual intentions and the intention to use forensic accounting techniques is 

executed at the organisational level (Muthusamy, Quaddus and Evans 2010b). This by 

implication means that theory of reasoned action is limited because it cannot account 

for external and threat perception factors that may be relevant to this study. 

4.3.4  Hierarchy of effects models  

The hierarchy of effect models (HOE) describe the logical process of how an 

individual moves from unawareness of the firm and its activities to stakeholder 

support.  It explains that consumers go through a series of sequential steps that finally 

ends in purchasing a product. This model begins with unawareness, followed by 

knowledge, then attitudes formation and end with behaviour (Lavidge and Steiner, 

1961). In other words, the sequence begins with a cognitive stage, followed by the 

affective stage and terminates in the beahviour stage (Muthusamy, Quaddus and Evans 

2010a) (Figure 4.4). 
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Conviction

Purchase

 

Figure 4.4: Advertising Hierarchy of Effects Model 

Source:  Adopted from Lavidge and Steiner (1961, p 61) 

Lavidge and Steiner (1961) were of the view that consumers do not jump from a stage 

of disinterest to that of convinced purchasers; instead, they go through a series of steps 

to that threshold of purchase. Barry (n.d) submits that there are seven steps that 

consumers follow en route to the purchasing threshold. These are: 

1. Unawareness of product or service existence 

2. Awareness of product or service existence 

3. Knowledge of what the product has to offer 

4. Favourable attitude toward the product-consumers like 

5. A favourable attitude to the point of preferring one brand over others 

6. A desire to buy as well as conviction that the purchase would be wise, and 
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7. The actual purchase. 

For example, if a firm seeks the support of key constituent groups with respect to 

pending legislation, it would likely examine short term attitude effects, in order to 

gauge the likelihood or extent of desired long term outcomes. In such a circumstance, 

knowledge or awareness of a firm’s perceived position with respect to the issues 

surrounding the proposed law which apparently would be a function of the firm’s 

external affairs or community awareness programmes would be of interest and 

represents an initial, first-level analysis of the programme impact. Subsequent 

stakeholder attitudes with respect to the firm are also of interest. Finally, stakeholder 

intention to act, are also of consequence to the firm and might include behaviours such 

as contacting elected official (Murray and Vogel, 1997). Awareness, attitude and 

intentions are dependent variables, which is often used to access information impact 

(Muthusamy, Quaddus and Evans 2010a). 

From the above, it can be deduced that the consumers go through a series of sequential 

steps, which will culminate in the purchasing of a product. The sequence starts from 

the cognitive stage, which is then followed by the affective stage and concludes with 

the behavioural stage (Lavidge and Steiner 1961). The cognitive stage comprises the 

formation of awareness and knowledge. From the model, it appears that the cognitive 

stage begins once the consumer is conscious of the product through external factors 

(Muthusamy, Quaddus and Evans 2010a). Education in this study could serve as 

external factor in this study since it creates awareness and knowledge. The affective 

stage is where the consumer “develops a liking, preference and conviction of the 

product” (Muthusamy, Quaddus and Evans 2010a, p 43). The processes of the 

affective stage occur over time and leads into the behavioural stage of purchasing the 

product.  
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This study adapts HOE model on the basis that the application of forensic accounting 

techniques in fraud prevention and detection is influenced by external factors existing 

before the cognitive stage. It also emphasise the formation of awareness and 

knowledge of forensic accounting techniques which is not found in other models. 

 While Muthusamy, Quaddus and Evans (2010a) suggest that awareness of forensic 

accounting services is accumulated through promotional activities by accounting firms, 

mass media, professional bodies, and government, the present researcher believes that 

educational activities of the universities are quite critical in creating awareness in the 

minds of the would be accounting practitioners. The importance of this stage relates to 

the fact that forensic accounting is relatively new and practitioners and students can 

gain knowledge that will culminate to behaviour of using forensic accounting 

techniques (FATs) in fraud investigations. In this study, the awareness of forensic 

accounting techniques is considered to be the training the professionals acquired from 

educational institutions.  

4.3.5 The research model 

The TRA, HBM and HOE have a lot of characteristics in common. First, they are 

social cognitive models that have been established and rooted in expectancy-value 

theory (Muthusamy, Quaddus and Evans 2010a). Second, they are based on the 

assumption that a person would engage in behaviours that have high expectancy value. 

Third, the fundamental components of the three models are beliefs. Fourth, they have 

clear theoretical framework. Fifth, they have been used extensively in predicting 

behaviour in preventive health (Noar and Zimmerman 2005). While, the models share 

some characteristics in common, there are nevertheless some weaknesses in each that 

make the other better in that particular area. For example, threat perception belief is a 
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unique contribution of the HBM that is not found in TRA and HOE, yet the variables 

in this construct are important components of preventive behaviour of threat. 

Similarly, the cognitive stage involving awareness and knowledge that is present in the 

HOE is not found in HBM and TRA, yet awareness is important in forming an 

intention. 

 Muthusamy, Quaddus and Evans (2010b) used hierarchy of effect models together 

with the health belief model and the theory of reasoned action to examine the 

organisational intentions to use forensic accounting services for fraud prevention and 

detection by large Malaysian companies. The conceptual model contributed a 

distinctive and refreshing perspective on organisation decision-making. Whereas their 

study was on corporate organisations, the present study is focusing attention on public 

service, because of the pervasiveness of fraud in this sector of the economy in Nigeria. 

Findings from other studies (e.g. Bauman et al 2008) have also supported the hierarchy 

of effect models. They suggest that increased awareness is the key proximal effects 

that lead to behavioural change.  

The health belief model, theory of reasoned action and hierarchy of effect models 

therefore, provides support for the final model that was developed for this study as 

presented in figure 4.5. This model is the best for this study as it captures the essence 

and objectives of this study in advancing forensic accounting education and services 

for fraud prevention and detection in Nigeria. 
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Figure 4.5:  The research model  

 

4.4 Development of propositions 

Seven propositions are developed from the research model based on three factors; 

external factors, cognitive factors and threat perception factors, as they relate with one 

another and with behavioural intention. The logic of their development is therefore 

presented as follows. 

4.4.1 Variation in the perceived effectiveness and actual use of fraud prevention 

 and detection mechanisms 

The endemic nature of fraud in Nigeria (Adefilia, Kasum, and Olaniyi 2006; Okunbor 

and Obaretin 2010; Akindele, 2011) calls for an investigation into the methods of fraud 

prevention and detection that are in common usage in the country. Literature has 

revealed that the most effective fraud prevention and detection mechanisms are the 

least used in combating the menace of fraud (Bierstaker, Brody and Pacini, 2006). 
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However, it is not clear if significant difference exist between the perceived 

effectiveness of the fraud prevention and detection mechanisms and their actual usage 

in fraud management. The proposition 1 is developed based on objective 1 and 

question 1 of the study here re-presented. 

Objective 1:   To investigate the mechanisms of fraud prevention and  

   detection, and  their levels of effectiveness in Nigeria.  

Question 1:   What are the common fraud prevention and detection  

   mechanisms and their levels of effectiveness in Nigeria? Is  

   there any significant difference?  

In view of this objective and the corresponding question, it is therefore proposed as 

follows: 

Proposition 1:  There is a significant difference between the mechanisms of 

   fraud prevention and detection in actual usage and their  

   perceived levels of effectiveness. 

4.4.2 Practitioners’ intention to use forensic accounting techniques in fraud 

 prevention and detection 

There are no propositions for objective 2 because it seeks to only identify the factors 

that hinder the application of forensic accounting in fraud prevention and detection. 

The propositions that ensued from this section are developed based on objective three 

of the study.  

Objective 3:   To examine practitioners’ opinions and behavioural intention to 

   use forensic accounting techniques in fraud prevention and  

   detection in Nigeria. 
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Question 3:  What are the practitioners’ opinions and behavioural intention 

  to the use of forensic accounting techniques in fraud prevention 

  and detection in Nigeria? 

4.4.2.1 Influence of external factors on awareness 

The external factors create the awareness of forensic accounting techniques. This is 

very essential as most practitioners and students may not have gained enough 

information on this relatively new field of accounting, and of course, its 

implementation. Many authors (Muthusamy, Quaddus and Evans, 2010b; Frambach et 

al 1998; Hutlink et al 1997; and Quaddus and Hofmeyer, 2007) confirm that the 

persuasive activities of the vendor significantly influence the likelihood that an 

innovation will be adopted. Similarly, the role of universities is equivalent to the role 

of the vendors because they are the suppliers of the intended professional who would 

practice forensic accounting.  

Whereas previous studies considered factors like, professional bodies, accounting 

firms, media and government as external factors in examining organisational intention 

to use forensic accounting services in fraud prevention and detection (Muthusamy, 

Quaddus and Evans 2010b), the present study however, made use of educational 

activities of universities. The choice of educational activities of universities found 

support in the fact that education plays a major role in constructing, interpreting and 

reinforcing societal values through knowledge dissemination and transfer that takes 

place within it (Rezaee and Burton, 1997). It is therefore the belief of this researcher 

that societal ills could be confronted through increasing education on the causes and 

possible remedies of such menace. In the same way, fraud as a societal problem could 

be confronted through educational activities such as curricula development. This may 
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be done by the introduction of courses that could further clarify on the nature and 

dimensions of the problems which would be useful in proving possible solutions to it. 

In view of the above discussions, the educational activities of universities have been 

seen as the external factor that is relavant for this study. The following proposition is 

therefore made: 

Proposition 2:  Educational activities of Nigerian universities will positively 

   influence awareness in forensic accounting techniques. 

4.4.2.2 Influence of cognitive factors on behavioural intention to use forensic 

 accounting for fraud prevention and detection 

Awareness has been seen as an important prerequisite to the formation of perception 

(Agarwal and Prasad, 2000). Hofmeyer (2005) asserts that awareness is a pre-

condition in forming belief about a perceived benefit. Such awareness, in the case of 

forensic accounting techniques will result to the perceptions of the benefits and risk of 

using forensic accounting techniques. Authors like Muthusamy, Quaddus and Evans 

(2010a) using the HBM in their study on Organisational Intention to Use Forensic 

Accounting Services for Fraud Detection and Prevention by large Malaysian 

Companies  statistically discovered a positive influence of awareness on both 

perceived benefits and perceived risks. This implies that the perceived susceptibility to 

fraud and the perceived severity of fraud may be relevant construct which could 

determine the intention to use forensic accounting techniques. However, their study is 

based on organisational decision-making; the Health Belief Model lacks the 

consideration on the normative and the external factors which are considered to be of 

importance in the application of forensic accounting techniques. 
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Proposition 3:  Awareness of forensic accounting techniques will positively 

   influence the perceived benefits of using it in fraud prevention 

   and detection in Nigeria. 

Proposition 4:  Awareness of forensic accounting techniques will negatively 

   influence the perceived risks of using it in fraud prevention and 

   detection in Nigeria. 

For the above to be assesd, the cost of evalution on the potential gain and risk of 

acquiring forensic accounting techniques leads to the formation of attitude, and 

subsequent behavioural intention. Emperical studies have shown that both percieved 

benefits and the perceived risks have significant impact on attitude. Studies on the 

perceived benefits have been conducted (Featherman  and Pavlou, 2003; Hofmeyer, 

2005; Stevens et al 2005). Also studies on the negative impact on attitude are available 

in literature ( Heijden, Verhagen and Creemere 2003; Lu, Hsu and Hsu, 2005; Gewald 

Wullenbweber and Weitzel, 2006). For the purpose of this study, the composite 

models of theory of reasond action and health belief model have been used for either 

perceived benefits/risks or attitude (Poss, 2001; Ham, 2005). Due to the importance of 

both the percieved benefits and the risks, as antecedents of behavioural intention and to 

fill this theoritical research gap, they are hereby modeled as directly affecting 

behaviour towards forensic accounting methods. In view of this, two proposition have 

been stated: 

Proposition 5:  The perceived benefits of using forensic accounting techniques 

   will positively influence the intention to use it as major fraud 

   prevention and detection method in Nigeria. 
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Proposition 6:   The perceived risks of using forensic accounting techniques 

   will negatively influence the intention to use it as a major fraud 

   prevention and detection method in Nigeria. 

4.4.2.3   Influence of threat perception factors on behavioural intention to use 

 forensic accounting for fraud prevention and detection 

According to KPMG (2005), fraud surveys have consistently reported that even though 

organisations believe that fraud consequences are always severe but there seems to be 

an illusion of safety for their own organisation. It is only when the organisation 

perceives that the cost of fraud is severe, which makes them   susceptible to fraud, will 

they be mindful in  taking measures to reduce the risk of fraud. According to  Abraham 

and Sheeran (2005), threat perception plays a significant role in motivation, which is a 

psychological feature which enables one to engage in a behavour in order to avoid 

adverse conditions. Perceived severity  helps the organisation to know whether the cost 

of fraud is high or low while perceived susceptibility enables the organisation to accept 

their vulnerability to fraud and those who have not (Muthusamy, Quaddus and Evans, 

2010a). The ability to use forensic accounting techniques is one of the methods in 

which the organisation can check the menance of fraud. Accordingly, the influence of 

perceived susceptibility to fraud has been confirmed in literature (Poss, 2001; Roden, 

2004; Doukas,Locallo and Li 2004; Muthusany, Quaddus and Evans 2010b;). The 

influence of perceived severity of fraud on behavioural intention has also been 

confirmed in the literature (Roden, 2004; Doukas, Locallo and Li 2004; Lajunen and 

Rasanen, 2004). Therefore, the present study also believes that threat perception is a 

key predictor for an organisation to use forensic accounting techniques and two 

propositions have been proposed. 
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Proposition 7:  The perceived susceptibility to fraud will positively influence  

  practitioners’  intention to use forensic accounting techniques  

  in fraud prevention and detection in Nigeria. 

Proposition 8:  The perceived severity of fraud will positively influence practitioners’ 

intention to use forensic accounting techniques in fraud prevention and 

detection in Nigeria. 

4.4.3 Variation in level of awareness among accounting practitioners, students 

 and academics 

It has been established in literature that conclusions of most studies on forensic 

accounting related to awareness, are based on the views of practitioners and academics 

(Rezaee and Burton 1997; Buckhoff and Schrader 2000; Rezaee, 2002; Elmore, 2004)    

on one side and students alone on another side (Efiong, 2012). No single study has 

integrated the views of these three key stakeholders in the accounting education and 

practice. It is necessary to explore the level of awareness of these three key holders to 

provide a comprehensive knowledge of awareness level in line with objective 4 and 

question four of the study. 

Objective 4:   To explore the level of awareness of forensic accounting  

   techniques among practitioners, students and academics in  

   Nigeria  

Question 4:  What is the level of awareness of forensic accounting  

   techniques among accounting practitioners, students and  

   academics in Nigeria?  
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Proposition 9:  There is a significant variation in the level of awareness of  

   forensic accounting techniques among practitioners, students 

   and academics in Nigeria. 

4.4.4 Readiness of universities to take up forensic accounting education 

Although Forensic accounting has been viewed as one of the hottest career jobs 

(MacDonald, 1996), and many universities are developing forensic accounting 

programmes, it is not very clear if Nigerian universities are ready to offer it as a 

course.  Forensic accountant, are no doubt, in very high demand to help in dealing with 

issues of fraud which have ravaged the Nigerian society. The university could be 

regarded here as the firm who supplies these goods (forensic accountants) to the 

society. But, what is not clear is whether the universities have lived up to this 

expectation or intend to do so in the near future. Hence, objective 5 and question 5 

have relevance in this study. 

Question 5:  How ready are Nigerian universities in taking up forensic  

   accounting courses? 

In view of this, the following proposition is made: 

Proposition 10:  Nigerian universities are ready to take up forensic accounting 

   education 

4.5 Conclusion 

This chapter looked at the theories which the researcher considers to be useful in this 

research. These were theory of demand and supply, where the university is viewed as 

the firm that needs to supply the goods and services. The goods and services in this 

case are the forensic accountant and forensic accounting services respectively. Fraud is 

not an instant act but a careful plan over time, therefore the theory of reason action has 
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a place in this research. Given the knowledge that the organisation is prone to 

fraudulent act, the intention of the fraudster could be predicted through the attitude 

measured by influence of others known as the subjective norm. Moreover, the theory 

of health belief model also has its usefulness in this research since it can be used as a 

preventive measure given the role that knowledge and perceptions play in personal 

responsibility. Lastly the theory of effects model is very important in this study since it 

gives a logical process where an individual moves from unawareness of forensic 

accounting to being aware of it and the desire to make use of forensic accounting in a 

business environment to combat fraud. All these individual theories have been 

modified and adapted to provide the research model for the present study. The next 

chapter (i.e. Chapter five) provides the methodology for the study. 
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5.1 Introduction 

The research method in this chapter is designed to explore forensic accounting 

education and practice for fraud prevention and detection in Nigeria’s public service. It 

is aimed at: 

- investigating the mechanisms of fraud prevention and detection, and their 

levels of effectiveness in Nigeria; 

- identifying the major factors that hinders the application of forensic accounting 

techniques in fraud prevention and detection in Nigeria; 

- examining practitioners’ opinions and behavioural intention to use forensic 

accounting techniques in fraud prevention and detection in Nigeria; 

- exploring the levels of awareness of forensic accounting techniques among 

practitioners, students and academics in Nigeria; and, 

- investigating the readiness of universities in taking up forensic accounting 

courses. 

The chapter considers the main philosophical positions that underlie the designs of this 

study. It seeks to describe the philosophical basis that drives the methodology directed 

towards achieving the aim and objectives of the research. 

5.2  The research methodology framework 

Many arguments, criticism and debates are important in the progress of philosophy and 

therefore it is important to understand both sides of an argument because research 

problems require eclectic design, which draws from more than one tradition (Adelopo, 

2010). In answering the main questions of this study, the research methodology 

framework, as depicted in the ‘Research Onion’ (Figure 5.1) is used. 
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Figure 5.1:  The Research Onion  

Source: Saunders, Lewis and Thornhill (2009, p 138) 

 Many authors have made mention of the research onion, noting that research process 

can only be carried out in layers as depicted in the ‘research onion’ Figure 5.1 above. 

They opined that one has to move from one layer of the onion to another - generally 

from the outer layer to the inner one. The outer layer depicts the philosophy of the 

research while the most inner layer involves the techniques and procedures which have 

to do with data collection and data analysis. Guba and Lincoln (1994), as cited by 

Saunders, Lewis and Thornhill (2007) argued that the researcher’s philosophy is based 

on the world views of the researcher which reflects on the method which the researcher 

employs in the research. Crotty (2007), re-emphasised his earlier claim on his work in 

reaction to the research onion that a research has four components which are 
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epistemology, theoretical perspective, methodology and the method which will provide 

a sound research which can be justified and the result obtained will be convincing 

(Crotty, 1998). However, Sekaran and Bougie (2010), do not agree with only four 

components but came up with eleven components which are observation, preliminary 

data gathering, problem definition, theoretical framework, generation of hypothesis, 

scientific research design, data collection, analysis and interpretation, deduction, report 

writing, report presentation and managerial decision-making. The managerial decision-

making is an indication that authors agree that for every research that is conducted, the 

primary purpose is to solve problems after a thorough study and analysis of the 

situational factors has been carried out (O’Leary 2005; Sekaran and Bougie, 2010). 

This is an important aspect of this research which is to find a way if not total 

eradication of fraud in the Nigerian environment but at least the reduction to the barest 

minimum as no reasonable development can be achieved where there is prevalent 

cases of fraud.  

Regardless of the differences that authors have about the research process (Crotty, 

1998; Saunders, Lewis and Thornhill 2009; Sekaran and Bougie, 2010), they seem to 

agree that there is a relationship which exists in research process. For the purpose of 

this research, the researcher will adapt the supposed onion as depicted by Saunders, 

Lewis and Thornhill, (2009), which will serve as a guide to describe and also justify 

the route which the researcher has taken in carrying out the research. These layers with 

the sub-title will also be explained later in the chapter. The researcher has chosen the 

research onion over others due to the following points: 

1. It has a systematic approach to the research adventure which when followed 

will yield good results. 
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2. The onion is flexible which allows the researcher to use the method which is 

convincing to the researcher. 

3. The researcher did not begin the process of the research from method to 

epistemology as in the case of Crotty (1998), with the four research process. 

4. The eleven stages of research approach depicted by Sekaran and Bougie 

(2010), is not followed in this research. This may be due to the fact that the 

authors pointed that all research must have hypothesis. 

5. The issue of writing of the report, and the presentation of result that will lead to 

the managerial decision making did not arise in this case because the research 

is purely an academic type. However, sectors of interest in the economy can 

apply the findings of the study. 

This research is not rhetoric but it is aimed at positively impacting the Nigerian 

business environment.  Easter-Smith, Thorpe and Jackson (2002) have opined that the 

practicality and applicability is important when one is considering and undertaking 

business and management research. This is important as business and management 

research is regarded as social research. A social research is aimed at affecting 

positively on the lives of the members of the society. Again, business research is about 

‘truth’ and business phenomena. This implies that the essence of business is people 

who serve other people through participation in a value-creating business environment. 

This could be achieved through the process of gathering, analysing, interpreting, and 

report information which enables the decision-makers to be more effective (Hair et al 

2007). The research has drawn its theoretical underpinning from different fields of 

study with the aim of gaining new insights as suggested by Saunders, Lewis and 

Thornhill (2007; 2009; 2012). 
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5.3  Research philosophy 

An important consideration in research is the philosophical assumptions which 

underpin the study. These are generally known as ontology, epistemology, 

methodology and axiology. These philosophies have significant effects on the 

conclusions drawn about the phenomena investigated Saunders, Lewis and Thornhill 

(2009). Crowther and Lancaster (2009) opined that the explanation we offer about a 

certain phenomenon reflects our ontological and epistemological positions. This is also 

supported by the works of and Crotty (1998) and Johnson and Duberley (2000).  In 

simple terms the researcher will show how philosophical factors affect the overall 

arrangement which has led to a satisfactory outcome from the research activities.  

The understanding of philosophical issues in any research, as in this case is very 

important.  Firstly, it helps to clarify the research design which not only involves the 

kind of evidence required, how data is gathered and interpreted, but provides good 

answers to basic questions investigated in the research. Secondly, it enables the 

researcher to know the designs which will work in the research. Thirdly, it enables the 

researcher to identify and create designs which may be outside the researcher’s 

experience thereby helping the researcher to adapt the design according to different 

subjects or knowledge structures (Saunders, Lewis and Thornhill, 2009). 

Easterby-Smith, Thorpe and Jackson (2008) noted that shallow thinking through 

philosophical issues, though not necessarily dangerous is capable of affecting the 

quality of management research. This is because philosophical assumptions are central 

to the notion of research design. This is because they tend to significantly influence the 

conclusions drawn about the phenomena of study. These assumptions are generally 

referred to as methodology, epistemology, ontology and axiology. According to 

Crowther and Lancaster (2009), the way one offers explanation about phenomena, is 
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affected by his/her ontological and epistemological persuasion. Gray (2009) opined 

that ontology is the study of being or what is, that is, understanding the nature of 

existence, while epistemology is understanding what it means to know. According to 

Easterby- Smith, Thorpe and Jackson (2008) ontology is the starting point for most of 

the debates among philosophers. Ontology is a philosophical position that relates our 

claims about knowledge or social reality. It is grounded in the descriptions and claims 

of reality in social science. This includes its existence, its form, its composition, and 

how the composing units interact with one another (Grix, 2001). Grix further noted 

that the different views of the claims associated with ontology are represented in the 

dichotomy between objectivism and constructivism.  See Crotty (1998), Crowther and 

Lancaster (2009) and Saunders, Lewis and Thornhill (2009) for further details. 

 Objectivism is the claim that social entities exist in reality external to social actors 

concerned with their existence. Here is a claim of independence of phenomena from 

their researchers (Obalola, 2010). This view suggests that knowledge is constant, it 

exists in the world, it only needs to be discovered, and should be described the way it 

is. On the other hand, subjectivism or constructivism holds that social phenomena are 

created from the perception and consequent actions of the social actors concerned with 

their existence; a case of interference by researchers to give meanings to social 

phenomena. In this view, social phenomena are not constant, not existing and waiting 

to be discovered, but are discovered through continuous interaction with its 

investigations and requires continuous interpretation to make it meaningful (Cotty, 

1998, Grix, 2001). 

Epistemology, on the other hand, concerns what constitute acceptable knowledge in a 

field of study (Saunders, Lewis and Thornhill, 2009). It is the claim of how the reality 

can be known, by justifying it (Hugges 1996). Practically, it is an attempt to explain 



131 
 

how we know what we know (Crotty 1998).  In Grix (2010 p4) simple terms, 

epistemology is “what and how can we know about it”. Maynard (1994) put it in the 

context that deals with the process of knowledge development and making use of 

models and theories considered to be better than the competing ones. Since 

epistemology leads to the divide about the way reality is made meaningful or 

intelligible, it represents the world’s view on how knowledge can be known. Such 

world’s views are called paradigms.  

Generally, researchers are categorised in terms of their epistemological orientations. 

Epistemology has resulted to two broad research paradigms in management and 

organisational studies known as, positivism and interpretivism (Harbermas 1970; 

Johnson and Onwuegbuzie, 2004) or positivism and social constructionism (Easterby-

Smith, Thorpe and Jackson, 2008). The debate on these two approaches has led to a 

third one called pragmatism (Saunders, Lewis and Thornhill, 2009). They all find their 

usefulness in the current research as discussed in the sections that follow. 

5.3.1 Positivism 

Positivism was conceptualised as providing a better, scientific and more objective way 

for explaining social phenomena and generalising results than religious beliefs (Kim, 

2003). Social scientists that see reality in terms of tangible facts favours the ‘’science’’ 

approach to research, are referred to as positivists. The positivist portrays the idea “that 

the social world exists externally and its properties should be measured through 

objective methods, rather than being inferred subjectively through sensation, reflection 

or intuition” (Easterby-Smith, Thorpe and Jackson, 2008, p.57).  This view was first 

encapsulated by the French philosopher, Auguste Comte in 1853 and contains two 

assumptions: first, an ontological assumption, that reality is external and objective; and 

second, an epistemological assumption, that knowledge is only of significance if it is 
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based on observations of this external reality (Easterby-Smith, Thorpe and Jackson, 

2008). This is so because they adopt the ‘natural scientist’ method of investigation 

which is characterised by expressing their research questions in the form of hypotheses 

and formulating appropriate equations to test the validity of the hypothesised 

phenomena (Bryman and Bell, 2003). Lending their voices to the use of the positivist 

approach, Crowther and Lancaster (2009) noted that positivism is particularly 

deductive in nature with the testing and assessing validity of known theories or 

hypotheses through their application to the real world. 

One other important approach to research by the positivist is that the research is 

undertaken in a value-free way. That is, the researcher is independent on the data 

collected which he or she cannot affect the said data.  Data collection approaches also 

reflect this method of enquiry. The advantages of using this approach include the use 

of well-structured methodology which facilitates replication (Gill and Johnson 2002). 

Positivist researchers also make use more of quantitative data that lend themselves 

well to rigorous scientific, mathematical and statistical analyses to answer their 

research questions (Remenyi et al 1998; Adelopo 2010). The positivism paradigm 

involves the collection of views from many persons about a phenomenon; it is 

economical, saves time and can be relevant to policy decisions (Easterby-Smith, 

Thorpe and Jackson, 2008). The basic assumptions of the positivism paradigm are 

presented in (Table 5.1) 
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Table 5.1:  Philosophical assumptions of positivism 

Independence The observer must be independent from what is 

being observed 

 

Value- freedom The choice of what to study, and how to study it, can be 

determined by objective criteria rather than human 

beliefs and interest 

 

Causality The aim of the social sciences should be to identify 

causal explanations and fundamental laws that explain 

regularities in social behaviour 

 

Hypothesis and deduction Science proceeds through a process of hypothesising 

fundamental laws and then deducing what kind of 

observations will demonstrate the truth or falsity of 

these hypothesis 

 

Operationalisation Concepts need to be operationalised in a way, which 

enables facts to be measured quantitatively 

 

Reductionism Problems as a whole are better understood if they are 

reduced into the simplest possible elements 

 

Generalisation In order to be able to generalize about regularities in 

human and social behaviour, it is necessary to select 

samples of sufficient size, from which inference may be 

drawn about the wider population 

 

Cross- sectional analysis Such regularities can most easily be identified by 

making comparisons of variations across samples 

  

Source: Easterby-Smith, Thorpe and Jackson, (2008, p 58) 

It has been argued that positivism provides the best way of investigating human and 

social behaviour and it originated as a reaction to metaphysical speculation (Aiken, 

1956). This philosophy has therefore developed into a distinctive paradigm over the 

last one and a half centuries (Easterby-Smith, Thorpe and Jackson, 2008). It has also 

found it usage in the current research. 

5.3.2 Realism 

Realism is an epistemological position which is similar to the positivist view. This is 

so because both of them make use of scientific approach to knowledge advancement 

(Saunders, Lewis and Thornhill, 2009). There are disagreements among authors where 

realism actually belongs,  (either the positivist or the interpretivist) due to the fact that 

what is term real may not be observed (Crotty 1998) and the issues of the type of 
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realism which exist (either direct or critical) (Saunders, Lewis and Thornhill,  2009) or 

empirical and direct realism (Bryman and Bell, 2003). Direct realism is what we 

experience through our senses, do actually exist; while critical realism has to do with 

what we experience is not reality but an indication of reality (Saunders, Lewis and 

Thornhill, 2009). However, Bryman and Bell (2003) are of opinion that critical realism 

is the identification of structures that aid in understanding of the social world.      

5.3.3  Interpretivism 

This branch of knowledge advocates that it is necessary for the researcher to 

understand differences between humans in their role as social actors (Saunders, Lewis 

and Thornhill, 2009). For Crotty (1998), interpretivism (also known as 

constructionism), views knowledge and meaningful reality as being based upon human 

practices, constructed in and out of interaction between human beings and their world 

which are developed and transmitted within an essentially social context. The approach 

used by interpretivists contrast with those of the positivists as it seeks understanding of 

values, beliefs, and meanings of phenomena (Wardlow, 1989) through continuous 

interaction. They see business and management as being distinct from the natural 

sciences and consider the primary concern of the social sciences to be humans who 

cannot be subjected to the laboratory experimental method of enquiry used in natural 

sciences. Their perceptions of what constitutes true knowledge and how to gather facts 

about this truth are shaped by this orientation and the belief that scientific enquiry and 

methods are for the natural sciences and should not be borrowed and inferred in social 

sciences whose focus is humans (Saunders, Lewis and Thornhill, 2009).  

Interpretivism is the view that researchers should understand the difference between 

humans in our role as social actors since the research is conducted among humans, and 

not inanimate objects. Social actors indicate that the role we play may be what we 
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understand by it or what the director of the industry wants us to act. This implies that 

we act our roles according to the meanings we give to the roles. Also, we interpret the 

social roles of others according to our set of meanings we make out of it. (Saunders, 

Lewis and Thornhill, 2009). From this point of view, the social world does not have 

the tangible, material quantities which allow for measuring, touching or observing in 

some literal way. It is a social creation which is constructed in the minds of the people 

and is reinforced through their interactions with each other (Densccombe, 2010). 

Interpretivists see the researcher as a member of a social group which he/she is a social 

actor and plays an active role in its formulation and development and in making 

meanings of its interactions. This philosophy has its background in the intellectual 

notions of phenomenology and symbolic interactionism which refer to the ways in 

which human beings seek to make sense of the social worlds around us (Saunders, 

Lewis and Jackson, 2009). In terms of the method of data collection, the interpretivist 

would normally favour an approach that allows an in- depth inquiry into human 

behaviour which is capable of generating significant insights into the social 

dimensions of the enquiry. The method of analysis will also be suited to the core social 

scientist approach rather than the natural scientist approach.  

Phenomenology according to Crotty (1996a) as cited in Crotty (1998: p. 78) was 

launched under the battle cry of ‘back to the things themselves!’ The 

phenomenologists understand ‘the things themselves’ to be a phenomenon which 

presents themselves to us as conscious human beings. This suggest that when we lay 

aside, as best we can, the prevailing understandings phenomena and revisit our 

immediate experience of them, possibilities for new meaning emerge for us.   
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Table 5.2 shows the contrasting implications of the positivism and the Interpretivism/ 

social constructionism. Between the two broad views of positivism and 

Interpretivism/social constructionism is the middle view which is known as the 

relativism. The relativist position in both science and social science assumes that 

different observers may have different viewpoints but what is important is what counts 

for the truth can vary from, place to place and from time to time (Collins, 1983). 

Table 5.2:    Contrasting implications of the positivism and the Interpretivism/  

  social constructionism    

 Positivism Interpretivism/Social Constructionism 

The observer Must be independent Is part of what is being observed 

Human interests  Should be irrelevant Are the main drivers of science 

Explanations Must demonstrate causality Aim to increase general understanding of the 

situation 

Research  

progresses through 

Hypotheses and deductions Gathering rich data from which ideas are 

induced 

 

Concepts  

 

Need to be defined so that  

they can be measured 

 

Should incorporate stakeholder perspectives 

Units of analysis Should be reduced to  

simplest terms 

May include the complexity of ‘whole’ 

situations 

Generalisation 

through 

Statistical probability Theoretical abstraction 

Sampling requires Large numbers  

selected randomly 

Small numbers of cases chosen for specific 

reasons 

Easterby-Smith, Thorpe and Jackson (2008: p 59) 

According to Easterby-Smith, Thorpe and Jackson (2011), researchers recognise that 

the observer can never be separate from sense making process indicates that 

researchers are starting to recognise that theories which applies to the subject of their 

research work must be relevant to themselves. Table 5.3 shows the methodological 

implications of different epistemologies within social science.  
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Table 5.3: Methodological implications of different epistemologies in social research 

Social science epistemologies 

Elements of methodologies 

Positivism Relativism  Social 

constructionism 

Aims  Discovery Exposure Invention 

Starting points Hypotheses Propositions Meanings 

Designs Experiments Triangulations Reflexivity 

Techniques Measurement Survey Conversation 

Analysis/interpretation Verification/falsification Probability Sense- making 

Outcomes Causality Correlation Understanding 

 Easterby-Smith, Thorpe and Jackson (2008: p 63). 

5.3.4  Finding a common ground – Pragmatism 

Where the researcher considers the quantitative methods and the positivist paradigm, 

the main strength are that they provide a wide range of coverage in situations, they are 

fast and economical, and where statistics are aggregated from large samples, they can 

help in policy decisions. But its weakness is that the methods tends to be inflexible and 

artificial, are not effective in understanding processes or the significance people attach 

to actions, not helpful in generating theories, and much of the data generated are not 

relevant to real decisions even through it can be used to support the covert goals of 

decision makers (Easterby-Smith, Thorpe and Jackson. 2008). The dogmatic 

adherences to positivism jeopardise the soundness of research in the social science by 

ignoring influential contextual factors in the organisation (Kim, 2003). Also, 

Denscombe (2002) argues that positivism and scientific model of enquiry only 

provides an aspiration which bears little resemblance to actual practice in real social 

settings. This is also agreed on with Johnson and Duberley (2000) who says that 

positivism rejects metaphysical, runs into trouble against itself by self-contradiction 

and will slip into dogmatism which they aimed at destroying.   
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On the other hand, the strength of interpretivists and social constructionist’s paradigm 

is associated with qualitative methods and is fairly complementary. According to Holt 

and Oliver (2002), the use of qualitative methods allows for unanticipated factors in 

the research to be recognised and explained. It also gives the researcher the 

opportunity to interact with the participants (Orlikowski and Baroudi, 1991). It looks at 

how change progresses over time, to understand people’s meanings to adjust to new 

issues and ideas as they emerge, and contribute to the evolution of new theories. They 

provide a way of gathering data which is seen as natural rather than artificial. Finally, 

Creswell (2007) asserts that employing the qualitative approach in research helps the 

researcher to present the results in details which is of high benefit to the organisation, 

group or to the individual. But the data collection may take a long time and requires 

resources. The analysis and interpretation of the data may be difficult, harder control in 

terms of pace, progress and end points of research process and also policy makers give 

low credibility on subjective opinions. Moreover, Babbie (1993), contends that since 

the researcher’s view may reflect in the interpreting the date, the researcher’s personal 

subjectivity may bring in bias into the findings and conclusion.  

The strength and weakness of the relativist are that it accepts the value of using 

multiple sources of data and perspective, it allows generalisations, and can be 

conducted effectively. But its weakness are that it makes use of large samples, if the 

result is to be credible, it is costly, time consuming and it may be hard to reconcile 

discrepant sources of data which may point to different conclusions (Saunders, Lewis 

and Thornhill, 2009).  

The continuous debate between the proponents of positivism and interpretivism and 

the need to find a common ground, led to the emergence of other philosophical 

paradigms, such as realism, postmodernism, pluralism, pragmatism, etc. (Mingers, 
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2004). Literature also indicate that those advocating a combination of the two 

paradigms point out their similarities (Sandelowski, 1986; Sechrest and Sidina, 1995), 

particularly in terms of objectives, scope, and nature of enquiry (Dzurec and Abraham, 

1993). Johnson and Onwugbuzie (2004) also argued that researchers and research 

methodologists should only be concerned about the usefulness and appropriateness of 

each for their research enquiries and when they should be combined. 

In view of the increasingly interdisciplinary, complex and dynamic nature of modern 

research, it has become imperative for researchers to have a good knowledge of all the 

paradigms to enhance communication, promote collaboration and accompany superior 

research, hence the need to complement one method with another (Johnson & 

Onwugbuzie, 2004). In fact, Easterby-Smith , Thorpe and Jackson (2008), noted that 

while a trend of departure from positivism towards interpretivism can be seen from the 

1980’s, management researchers have one pragmatic view embarked on a deliberate 

combination of methods, which draws from the two paradigms. Such include the 

works of Rossman and Wilson (1985) and Obalola (2010). Sharing the same thought, 

Smith (1975) argued that using different route of enquiry will give better 

understanding of the phenomena being investigated. Moreover, Pierce (1990) as 

quoted in Crotty (1998), opined that pragmatism is not a worldview per se, but it is a 

method of reflection which is intended to enhance clarity of ideas, which are based on 

qualitative immediacy. This implies that pragmatism has a significant resemblance to 

phenomenology which is a branch of constructionism and phenomenology tries to 

explain the experience of the immediate phenomena.  According to Coser (1971) other 

pragmatists’ philosophers have emphasised the importance of considering the 

viewpoints of the actors. 
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In linking pragmatism with mixed methods research Tashakkori and Teddlie (2003) 

came up with the arguments that both quantitative and qualitative research methods 

may be used in a single study. Also, the research question should be of primary 

importance beyond the method or philosophical worldview which underpins the 

method. Further, they argued for the abandonment of the forced-choice dichotomy 

between postpositivism and constructivism. Metaphysical concept such as ‘truth’ and 

‘reality’ are no longer needed. They rather opined that methodological choices should 

be guided by a practical and applied philosophy (Cresswell and Clark 2007). This 

means that the researcher should study what is interesting to him/her and of value, 

deem appropriate and useful in a way which can bring a positive consequence to the 

researcher’s value system.  

It appears that pragmatism have prominence and dominance over other emerging 

paradigms (Obalola, 2010). It has its root from the Latin word ‘pragmaticus’ and 

Greek word, ‘pragmatikos’, meaning deed (Ormerod, 2006). It stands for practicality 

and expediency (Creswell and Clark, 2007). It posits that the current or provisional 

truth value of an expression is to be determined by the experiences and practical results 

of belief in or application of expression in the world. According to James (1997) as 

cited by Obalola (2010, p.120 ) pragmatism turns a research endeavour away from 

abstraction, insufficiency, verbal solution, bad a priori reasons and fixed principles. It 

also helps the researcher to move away from closed systems, pretended absolutes and 

origins to correctness, adequacy, facts, action and power. Morgan (2007) further 

agreed that while one may use an inductive approach in research, which works from 

the data to theory, the theory provides a basis for the deductive approach whereby the 

theories are tested and the overall process becomes that of an adductive approach. This 

approach has been identified with pragmatism.                                                                                                                                                                                                                                                                                                                                                                                                                                      
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5.3.5  Axiology 

The roles values play in research has to do with judgment from stage to stage of the 

research. Heron and Reason (1997) defines axiology as asking questions about what is 

intrinsically worthwhile.  The importance which is given to the values which is held by 

the researcher which is developed over time may become necessary for the researcher 

to state his/her values system as it enables him show the direction of the research  

(Saunders, Lewis and Thornhill, 2007). In view of the above the researcher states her 

values in regards to fraud investigation. 

-   Fraud reins the economy which at the long run ruins families, therefore it 

 should be tackled. 

- No meaningful development can be achieved where the menace of fraud 

 strives. 

- All hands should be on deck to fight fraud. 

-  No money is entirely free, but has its legal use. It therefore means that the 

misuse of any  amount will negatively impact where it should be legally used. 

5.4  The research objectives, questions, propositions and methods- a linkage 

It has been noted in previous chapters that forensic accounting is a new discipline in 

accounting. It is relatively even newer in developing economies like Nigeria. While 

forensic accounting is now being used in fraud detection and investigation, there are 

undoubtedly other methods and ways of detecting and investigating fraud in an 

establishment (Bierstaker, Brody and Pacini, 2006). Moreover, if practitioners must 

use forensic accounting in fraud detection and investigation, they must first be aware 

of it. Education (training) has a way of creating awareness on a new concept and 

method. Again, practitioners must first perceive forensic accounting as an important 
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technique to combat fraud menace before they intend or actually make use of it. The 

researcher believes that certain factors militate against the use of forensic accounting 

in Nigeria and seeks to identify them. These issues are hereby addressed in line with 

the objectives of the study through the research questions. 

The research questions propositions and method of analysis carried out is hereby 

match with the objectives of the study as shown in Table 5.4 
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Table 5.4: Matching research questions, propositions, method and application with objectives 

Objective Research Question (s) Proposition(s)   Research Method Application 

 

 

 

1. To investigate the mechanisms of 

fraud   prevention and detection, and 

their levels of effectiveness in Nigeria. 

 

1. What are the common fraud 

prevention and detection mechanisms? 
 

1.1. What is the perceived level of 

effectiveness of fraud prevention and 
detection methods in Nigeria?  

 

1.2. Is there any significant difference 
between the use of common fraud 

prevention and detection mechanisms 
and their perceived level of 

effectiveness? 

 

 

 

 

 

1. There is a significant difference 
between the mechanisms of fraud 

prevention and detection in actual usage 
and their perceived levels of 

effectiveness 

 

 

 

 

Students’ t-test 

 

 
 

 

 
 

Used to compare the difference in the 

means between the actual usage of 
mechanisms of forensic accunting 

techniques and their perceived level of 
effectiveness in fraud prevention and 

detection in Nigeria 

2. To identify the major factors that 

hinder the application of forensic 

accounting techniques in fraud 

prevention and detection in Nigeria 

2. What are the major factors that hinder 
the application of forensic accounting in 

fraud  prevention and detection in 

Nigeria? 

 Factor analysis Used to extract the major factors that 
hinders the application of FA in Nigeria 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

3. To examine practitioners’ opinions 

and behavioural intention to use 

forensic accounting techniques in 

fraud prevention and detection in 

Nigeria 

 
3. What are the practitioners’ opinions 

and behavioural intention to use forensic 

accounting techniques in fraud 
prevention and detection in Nigeria? 

 

3.1. How would educational activities 
influence awareness in forensic 

accounting? 

 
3.2 Is there any positive influence of 

awareness of forensic accounting on its 

perceived benefits for fraud prevention 
and detection? 

 

3.3 Is there any negative influence of 
awareness of forensic accounting on its 

perceived benefits for fraud prevention 

and detection? 
 

3.4 How would perceived benefits of 

using forensic accounting positively  

 
2 Educational activities of Nigerian 

universities will positively influence 

awareness in forensic accounting 
techniques 

 

3. Awareness of forensic accounting 
techniques will positively influence the 

perceived benefits of using it in fraud 

prevention and detection in Nigeria 
 

4. Awareness of forensic accounting 

techniques will negatively influence the 
perceived risks of using it in fraud 

prevention and investigation in Nigeria 

 
5. The perceived benefits of using 

forensic accounting techniques will 

positively influence the intention to use 
it as major fraud prevention and 

investigation method in Nigeria 

 

Structural Equation Modelling (SEM) Used to simultenously modelled (both 
graphically and statistically) 

mulitivariate relationship between the 

dependent and independent variables 
(see Table 6.5 for these variables). 
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influence its use for fraud prevention 

and detection? 

 
3.5 How would perceived risks of using 

forensic accounting negatively influence 

its use for fraud prevention and 
detection? 

 

3.6 How would perceived susceptibility 
to fraud positively influence 

practitioners’ intention to use forensic 
accounting techniques in fraud 

prevention and detection in Nigeria? 

 
3.7 How would perceived severity of 

fraud positively influence practitioners’ 

intention to use forensic accounting 
techniques in fraud prevention and 

detection in Nigeria? 

 

 

 
 

 

6. The perceived risks of using forensic 
accounting techniques will negatively 

influence the intention to use it as major 

fraud prevention and detection method 
in Nigeria 

 

7. The perceived susceptibility to fraud 
will positively influence practitioners’ 

intention to use forensic accounting 
techniques in fraud prevention and 

detection in Nigeria 

 
8. The perceived severity of fraud will 

positively influence practitioners’ 

intention to use forensic accounting 
techniques in fraud prevention and 

detection in Nigeria. 

 

 

 

4. To explore the level of awareness of 

forensic accounting techniques in 

Nigeria  

 

4. What is the level of awareness of 

forensic accounting techniques among 
the undergraduate in Nigeria? 

 

 

 

9. There is a significant variation in the 

level of awareness of forensic 
accounting techniques among 

practitioners, students and academics in 

Nigeria. 
 

Chi-square test and one –way analysis 

of variance (one-way ANOVA) 

Used as a goodness-of-fit test to explore 

the level of awareness of forensic 

accounting techniques among 
practitioners, students and academics. 

The one-way ANOVA was used to 

examine if significant difference exist 
among them 

5. To investigate the readiness of 

universities in taking up forensic 

accounting courses in Nigeria 

5. How ready are Nigerian universities 

in taking up forensic accounting 

courses? 

10. Nigerian universities are ready to 

take up forensic accounting education 

Chi-square test Use to explore the readiness of Nigerian 

universities in taking up forensic 

accounting education. The test was 
adopted here also as a goodness-of-fit. 

 

Table 5.4 (contd). 
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5.5 Research approaches: quantitative vs. qualitative 

There are two main approaches in conducting a research. These are the deductive and 

inductive approaches. Researches that follow the positivist strand are generally 

classified as deductive. Such researches, which are ideal scientific investigations, 

follow a series of logical, orderly steps to formulate and test hypotheses (Adelope, 

2010). This series of logical steps is known as deductive reasoning. This might be 

thought of as “top-down” reasoning – proceeding from the general knowledge to the 

specific knowledge. Starting with a general principle, a testable prediction is derived 

about a specific case. On the other hand, the inductive approach (“bottom-up 

reasoning), which supports the interpretivism philosophy, studies specific examples 

and try to discover patterns and derived general explanations from collected 

observations (Saunders, Lewis and Thornhill, 2009). These two approaches are 

adopted in this study, as the researcher intends to use the strength of one to 

complement the weakness of the other with the aim of providing acceptable 

explanation to the phenomenon under study, which is the application of forensic 

accounting in fraud prevention and detection in Nigeria. Crowther and Lancaster 

(2009) opined that to achieve effectiveness in management research may require the 

combination of inductive and deductive methods. However, the deductive methods is 

given higher preference. 

5.6 Research Strategy 

Research strategy refers to the method of data collection and analyses adopted in the 

study Saunders, Lewis and Thornhill (2009), Bryman and Bell (2003). Saunders, 

Lewis and Thornhill (2007) have discussed seven different strategies that can be 

adopted for a research. They include: experiment, survey, case study and action 

research. Others are grounded theory, ethnography and archival research. 
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5.6.1  Choice of research strategy 

This study made use of both the survey and case study. The need to use both the 

survey and case study strategies as the most relevant to this study is that they provide 

answers to the research questions.  As justified by Yin (2009), both the survey and 

case study strategies could be used in a single study when it is deemed necessary by 

the researcher.  It could be done in either of these two ways: one being a case study 

within a survey and the other, a survey within a case study. This study follows the 

second strategy in that the study is using the Nigerian business environment and nine 

States in the Federation as the sub-cases within the main case.  

5.7 Conclusion 

In line with the research objectives, the researcher reviewed the research onion and 

carefully peeled each of the layers in pursuit of its relevance in the study. The 

philosophies have will effect on the conclusions which the researcher draws on the 

phenomena studied in terms of ontology, epistemology and axiology. 

The next chapter, in a more practical sense, further elaborates on the methodology of 

this research in term of procedure for data collection and techniques of data analysis. 
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CHAPTER SIX: PROCEDURE FOR DATA  

   COLLECTIONANDANALYSIS 
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6.1  Introduction 

The techniques and procedures of data collection and analysis are very important for a 

meaningful research findings and conclusion to be made on any research work. Hence, 

this section presents the sampling technique and procedure used in the collection of 

data and analysis in the study.  

6.2 Procedure for data collection 

The first of this chapter presents the techniques and procedures that were involved in 

data collection in this study. 

6.2.1 The population and samples 

Population is a collection of all items, whether of people or of objects or of events, that 

are to be considered in a given problem situation. These items refer to the total objects 

needed for the purpose of drawing conclusions (Saunders, Lewis and Thornhill, 2009 

and Udofia, 2011). This is the full set of cases from which a sample is drawn 

(O’Leary, 2005). Obalola (2010) has noted that studies are not conducted in a vacuum, 

but in a population. In a few cases, it may be possible to collect and analyse data from 

every possible case in a population. However, this is practically impossible in most 

cases due to the restrictions of time, accessibility and money (Saunders, Lewis and 

Thornhill, 2009). Sampling enables the collection of data from only a subgroup rather 

than all possible cases. This subgroup is what is referred to as the sample (Figure 6.1).  

It provides an alternative way of accessing the subjects and using the outcome of the 

data collected to make generalisation on the population (O’Leary, 2005). 
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Figure 6.1:  Population, sample and individual cases   

Source: Saunders, Lewis and Thornhill (2009: p 211) 

The population for this research is made of three (3) groups, namely; 

Accounting practitioners in the public service 

Accounting students in Nigerian universities 

Accounting academics in Nigerian universities 

The three populations were found to be appropriate in enhancing the reliability of the 

responses on the research instrument based on the research questions which are hereby 

re-stated as follows: 

1. What are the common fraud prevention and detection mechanisms and their 

 level of effectiveness in Nigeria? Is there any significant difference? 

2. What are the major factors that hinder the application of forensic accounting in 

 fraud  prevention and detection in Nigeria? 
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3. What are the practitioners’ opinions and behavioural intention to the use of 

forensic accounting techniques in fraud prevention and detection in Nigeria? 

4. What is the level of awareness of forensic accounting techniques among 

 accounting practitioners, students and academics in Nigeria? 

5. How ready are Nigerian universities in taking up forensic accounting courses? 

In view of the above, it would  be expected that research questions 1 - 3, which relate 

to ‘the common fraud prevention and detection mechanisms, factors that hinder the use 

of forensic accounting services for fraud prevention and detection, and the 

practitioners’ opinions and behavioural intention to use forensic accounting techniques 

in fraud prevention and detection in Nigeria,’ would be better responded to by those 

that are involved in the actual practice of the accounting profession in the field. Such a 

population would therefore be constituted by accounting practitioners in the public 

service. On the other hand, answers to question 4, which relates to the ‘the level of 

awareness of forensic accounting techniques among  accounting practitioners, students 

and academics in Nigeria’ will be provided by the accounting practitioners, accounting 

undergraduate students and accounting academics.  Only academics would be in the 

best place to respond to question 5, which deals with ‘the readiness of universities in 

taking up forensic accounting courses in Nigerian universities.’ The approach whereby 

the three populations do not answer exactly the same questions was adopted to reduce 

the possibility of uninformed response, which could affect the reliability of the data. 

Saunders, Lewis and Thornhill (2009, p. 363) argue that if respondents “have 

insufficient knowledge or experience they may deliberately guess at the answer, a 

tendency known as uniformed response.” 
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6.2.2 Selecting the sample 

The process of selecting samples is referred to as sampling. Sampling is the process of 

examining a limited number of cases from all the available cases in a population. 

Saunders, Lewis and Thornhill (2007, p. 204) aver that sampling techniques provide a 

many methods for researchers to choose from in order to reduce the amount of data 

that are needed to be collected.  

Sampling techniques that are available to any researcher can be grouped into two: 

probability or representative sampling and non-probability or judgemental sampling 

(Saunders, Lewis and Thornhill, 2009). These are also referred to as random and non-

random sampling respectively (Udofia, 2011). In probability sampling, every 

individual case, item or object has equal chance of being selected and the probability 

of it being selected is also known (Denscombe, 2007; Teddlie and Tashakkori, 2009; 

Saunders, Lewis and Thornhill, 2009; Udofia 2011). This makes it possible to answer 

research questions and to achieve objectives that require one to estimate the 

characteristics of a population from the sample by statistical inference.  

However, in non-probability sampling, individual cases do not have equal opportunity 

of being selected and their probability of being selected is not known (Denscombe, 

2007; Teddlie and Tashakkori, 2009; Saunders, Thorpe and Jackson 2009; Udofia, 

2011). As such, it is impossible to answer research questions or to achieve objectives 

that require an estimate of the characteristics of the population by statistical method. 

Figure 6.2 presents the different sampling techniques.  
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 Figure 6.2:   The different sampling techniques  

Source: Saunders, Lewis and Thornhill (2009: p 213) 

To enable the researcher arrive at an acceptable sampling technique for this strand of 

the study, a brief review of these main techniques under probability and non-

probability sampling are hereby briefly reviewed. Five main probability sampling 

techniques can be used in selecting a probability sample. These are simple random, 

systematic random, stratified random, cluster and multi-stage (see Figure 6.2).    

In simple random sampling, samples are selected in such a way that all the members 

of the population have equal chances of being selected. Systematic random sampling 

involves selecting samples at regular intervals until the number of desired items is 

achieved. For it to be a probability sampling, one may need to employ a simple 

random sampling techniques to choose the origin (Udofia, 2011). If the study 

population is heterogeneous, it becomes necessary to stratify before taking the samples 

and the techniques is referred to as stratified random sampling. After stratification 

into sub-groups or strata, samples may be selected from each group either randomly or 
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systematically. One advantage of stratification is that the sample is more likely going 

to be representative since each stratum is proportionally represented within the sample 

(Saunders, Lewis and Thornhill, 2009). Cluster sampling involves sampling groups of 

items known as clusters. Here the sampling frame is the list of clusters and not the list 

of individual cases in the population. The multi-stage sampling ‘is a development of 

cluster sampling’ (Saunders, Lewis and Thornhill, 2009, p 231) which can be used 

with geographically dispersed populations to save time and cost. The technique 

involves obtaining a series of cluster samples using other forms of probability 

sampling. There is a similarity between multi-stage sampling and stratified sampling 

except that the groups and sub-groups selected are based on geographical locations 

(Udofia, 2011).  

Similarly, figure 6.2 reveals that there are also five main non-probability sampling 

techniques. These are quota, purposive, snowball, self-selection and convenience. 

Further, quota sampling involves selecting objects into a sample based on 

predetermined rule to ensure that specified numbers of objects in various sub-groups 

are included in the sample. It is completely non-random and often used for surveys that 

involve interviews (Saunders, Lewis and Thornhill, 2009). Purposive or judgemental 

sampling involves the selection of samples which in the opinion of the researcher are 

representative (Udofia, 2011) in the sense that they will provide the needed answers to 

the research question(s) thereby enabling the researcher to meet the objectives of the 

study (Saunders, Lewis and Thornhill, 2009). Several variants of purposive sampling 

which include extreme case, heterogeneous case, homogeneous case, critical case and 

typical case, as shown in figure 6.2, have been discussed in literature (see Saunders, 

Lewis and Thornhill, 2009).   
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Also, snowball sampling involves an interviewee suggesting other people for the 

interview. This sampling method is usually used when it is difficult for the researcher 

to identify other members of the study population (Saunders, Lewis and Thornhill, 

2009). Self-selecting sampling involves individual indicating their interest to 

participate in the research. This could be achieved through publicising the research 

interest. In convenience sampling (or haphazard sampling or accidental sampling), 

objects are sampled “at random” without following any laid down random sampling 

rule (Udofia, 2011). According to Saunders, Lewis and Thornhill (2009), it involves 

selecting cases that are easiest to obtain for sample. It may involve stopping people on 

the streets (Ayeni, 2012) for interview and is common with journalist (Saunders, Lewis 

and Thornhill, 2009; Udofia, 2011; Ayeni, 2012). 

In view of the weakness of the non-probability sampling, the probability sampling was 

the main sampling technique that was chosen for quantitative data collection 

technique. Furthermore, it is generally agreed that the choice of any probability 

sampling technique depends on the research questions and objectives of the study 

(Saunders, Lewis and Thornhill, 2007; Obalola, 2010).  

Considering the geographical spread of the population for the quantitative strand of 

this study (which involves the students and academic staff in accounting departments 

of Nigerian universities and accounting practitioners in public service), and the need 

for a face-to-face contact with the respondents (for the qualitative strand), the multi-

stage sampling technique was adopted. The universities were first, stratified into three 

groups: federal universities, state universities and privately - owned universities as 

contained in the list of approved universities by the National Universities Commission 

(See appendix I). 
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 However, the non-probability sampling (particularly the purposive sampling) was 

adopted in selecting the federal universities over the states and privately owned 

universities.  It has been posited that purposive sampling can be used when one wishes 

to select cases that are particularly informative (Neuman, 2000). 

The choice of federal universities over state and private counterparts was done in order 

to enhance the validity and reliability of the data to be obtained in the course of the 

study. Moreover, Efiong (2011: p 29) posits as follows:   

 “it is generally perceived that federal universities are better resourced than 

 their state and privately-owned counterparts. This resource advantage could 

 therefore affect their curriculum content in terms of the teaching of forensic 

 accounting.” 

Furthermore, it could be gleaned from the Nation Newspaper, 2011, in its Hardball 

captioned, “ASUU v. Fed. Govt: Oh no, not again”, while decrying on the dearth of 

qualified teaching staff in Nigerian universities noted that federal universities in the 

country are better staffed than their state and privately owned counterparts in the 

following terms: 

 “indeed, in view of the dearth of teaching staff in universities . . . . Public 

 universities which are still the best staff and equipped in the country, should 

 not  have to endure another disruption” (p. 62). 

Also, in order to validate the above statement, the pilot test which was done confirmed 

that federal universities are better funded and staffed than their state counterpart, hence 

the concentration on federal universities.  
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For this study, the selection of sample from the universities first involves obtaining the 

list of all the federal universities and their geographical location in Nigeria. Nigeria is 

currently stratified into six (6) geo-political zones (Figure 6.3). Hence, the universities 

were also stratified along these boundaries, resulting in six clusters. 

 

  Figure 6.3:  Map of Nigeria showing the six geo-political zones 
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The list of all approved federal universities within the six clusters (or geo-political 

zones) was obtained from the list of all the approved universities found in appendix I 

and presented in Figure 6.4. 

Figure 6.4:  Federal universities in clusters of geo-political zones 

• UNIVERSITY OF IBADAN, IBADAN 

• UNIVERSITY OF LAGOS, LAGOS 

• OBAFEMI AWOLOWO UNIVERSITY, ILE-IFE 

• FEDERAL UNIVERSITY OF TECHNOLOGY, AKURE 

• UNIVERSITY OF AGRICULTURE, ABEOKUTA 

• NATIONAL OPEN UNIVERSITY, LAGOS 

• FEDERAL UNIVERSITY, OYE-EKITI 
 

1. South-West 

• UNIVERSITY OF BENIN, BENIN CITY 

• UNIVERSITY OF CALABAR, CALABAR 

• UNIVERSITY OF PORT HARCOURT, PORT 
HARCOURT 

• UNIVERSITY OF UYO, UYO 

• FEDERAL UNIVERSITY OF PETROLEUM 
RESOURCES, EFFURUN 

• FEDERAL UNIVERSITY, OTUOKE 
 

2. South-South 

• UNIVERSITY OF NIGERIA, NSUKKA 

• FEDERAL UNIVERSITY OF TECHNOLOGY, OWERRI 

• NNAMDI AZIKIWE UNIVERSITY, AWKA 

• MICHAEL OKPARA UNIVERSITY OF AGRICULTURE, 
UMUDIKE 

• FEDERAL UNIVERSITY, NDUFU-ALIKE 

 

3. South-East 

   

 

• AHMADU BELLO UNIVERSITY, ZARIA 

• USMANU DANFODIYO UNIVERSITY,  SOKOTO 

• NIGERIAN DEFENCE ACADEMY, KADUNA 

• FEDERAL UNIVERSITY, DUTSIN-MA 

• BAYERO UNIVERSITY, KANO 

• FEDERAL UNIVERSITY, DUTSE 

4. North - West 

• UNIVERSITY OF ILLORIN, ILLORIN 

• UNIVERSITY OF JOS, JOS 

• FEDERAL UNIVERSITY OF TECHNOLOGY, MINNA 

• UNIVERSITY OF ABUJA, ABUJA 

• UNIVERSITY OF AGRICULTURE, MAKURDI 

• FEDERAL UNIVERSITY, LOKOJA 

• FEDERAL UNIVERSITY, LAFIA 

5. North - Central 

• UNIVERSITY OF MAIDUGURI, MAIDUGURI 

• MODIBBO ADAMA UNIVERSITY OF TECHNOLOGY, 
YOLA 

• ABUBAKAR TAFAWA BALEWA UNIVERSITY, 
BAUCHI 

• FEDERAL UNIVERSITY, KASHERE 

• FEDERAL UNIVERSITY WUKARI 

6. North - East 
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Each cluster was numbered uniquely from 1 to 6. This forms the first-stage sampling 

units from where a sample of the unit is taken using the simple random sampling 

technique. The sample fraction selected for this was 50 per cent. According to Udofia 

(2011), a sample fraction of   is deemed satisfactory as no serious research can 

progress with sampling fraction of less than 10 per cent. Fifty per cent of six is three. 

The geo-political zones or strata selected through this process are: South-West, North-

Central and South-South.  

The next stage in the sampling process was to select the universities that will be finally 

sampled within the three geo-political strata. Federal universities from the selected 

three geo-political zones were further categorised into two, based on the availability or 

otherwise, of accounting degree programmes in such institutions (Table 6.1). Of the 

fourteen (14) Federal universities within the selected zones, nine (9) offer accounting 

courses in their universities, three (3) however do not while two universities were 

newly established in the year 2011. These nine universities constitute the basic units of 

sampling of students and academics. They are: Obafemi Awolowo University, Ile-Ife; 

University of Lagos, Lagos; University of Benin, Benin City; University of Calabar, 

Calabar and University of Illorin, Illorin. Others are: University of Jos, Jos; University 

of Port Harcourt, Port Harcourt; University of Abuja, Abuja and University of Uyo, 

Uyo. 
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Table 6.1:  Availability of Accounting Degree programmes at Federal universities 

  in the sampled zones 

S/No. Name of University Availability of 

accounting 

degree 

programme 

1. 

2. 

3. 

4. 

5. 

6. 

7. 

8. 

 

9. 

10. 

11. 

12. 

13. 

14. 

University of Ibadan, Ibadan (UI) 

Obafemi Awolowo University, Ile-Ife (OAU 

University of Lagos, Lagos (UNILAG) 

University of Benin, Benin City (UNIBEN) 

University of Calabar, Calabar (UNICAL) 

University of Ilorin, Ilorin (UNILORIN) 

University of Jos, Jos (UNIJOS) 

University of Port Harcourt, Port  

Harcourt (UNIPORT) 

University of Abuja, Abuja (UNIABUJA) 

University of Uyo, Uyo (UNIUYO) 

Federal University, Oye-Ekiti, Ekiti State 

Federal University, Otueke, Bayelsa State 

Federal University of Petroleum Resources, Effurun 

University of Agriculture, Abeokuta (UAA) 

No 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

Yes 

 

Yes 

Yes 

Newly established 

University(2011) 

Newly established 

University (2011) 

No 

No 

 

To overcome the problem of time and the limited financial resources that is available 

for this research and to allow for comparability with the data obtained from the other 

two populations of deductive process (students and academics), the states where the 

nine federal universities are situated were also selected for sampling the practitioners. 
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6.2.3 Nature and sources of data 

The purpose of data collection is to obtain information which is beneficial to the 

research. Data provides the basis for beginning to address and investigate research 

problem (Crowther and Lancaster, 2009) which has been stated earlier in this study. 

Consequently, data is the raw material for solving problems and making decisions. It 

therefore means that data collection must be carefully planned and managed by the 

researcher to avoid being overwhelmed by the magnitude of the data that are collected 

(O’Leary, 2010).  

According to Graziano and Rawlin (2004), effective data collection is fundamental in 

any given research process. In line with Kumar (2005), the researcher must have an 

outline of the methods, which the researcher used in gathering the data. However, 

O’Leary (2005) argues that no one method is superior to the other, but the choice of 

the method used depends on a number of factors. Crowther and Lancaster (2009) have 

enumerated these factors to include the objective of the research, researcher’s skill and 

expertise, cost, time and availability amongst others. These factors were considered in 

the data collection procedure of this research. 

 Data comes in varied forms and shapes. However, they can be classified into either 

primary and secondary data or quantitative and qualitative data (Saunders, Lewis and 

Thornhill, 2003; 2009; Crowther and Lancaster, 2009; Kervin 1999). Primary data are 

those that are collected by the researcher or his trained assistants. It is the data which 

the researcher generates depending on the need for such data in research (Walliman 

2005). The researcher collects the data on first-hand information at the point where the 

researcher finds that such data is necessary for the work (Malhotra and Birks 2000). 

They could be collected through interviews, questionnaires, surveys, focus groups, 

panels, observations and unobstrusive data collection and set-up (Lewis, 2003; 
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O’Leary, 2005; Saunders Lewis and Thornhill 2007; Hair et al 2007; Bryman, 2008; 

Sekaran and Bougie 2010). 

 Secondary data, on the other hand, are information that is already made available by 

2someone else other than the researcher (Crowther and Lancaster 2009). Such data 

were not originally obtained for the on-going research but for other purposes (Hair et 

al 2007). It is implied here that every piece of work that is consulted by the researcher 

during the study as evidence or a support for other data source, including literature 

review, is categorised as secondary data. However, Sekaran and Bougie (2010), opined 

that though literature review is not data gathered by the researcher for the project, it is 

regarded as a key component of the kind of data to be collected for the study. 

Saunders, Lewis and Thornhill (2007) agreed that to place literature review under 

secondary data does not necessarily make it to be qualitative in nature but could also 

be quantitative.  

Sources of secondary data include government publications, organisational databases, 

organisational communiqués, corporate websites, journals, books, newspapers, diaries 

interview transcripts, media accounts, statistical abstracts, census data, 

periodical/annual reports among others (Saunders, Lewis and Thornhill, 2007; Hair et 

al 2007; Sekaran and Bougie, 2010). 

For the purpose of this study, a set of data were collected which is primary in nature, it 

is quantitative data which were collected through the use of structured questionnaire.  

6.2.4 Access negotiation 

Knowing that fraud investigation is very sensitive in nature, a letter of introduction 

(appendix A) which confirmed the identity of the researcher, the institution she 

represents and a promise of confidentiality and anonymity was sent out to relevant 
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authorities to enhance corporation from the study respondents.  Contacts were made to 

persons in the academic department where the researcher happens to be teaching 

(University of Calabar, Calabar, Nigeria) before embarking on the research training. 

Also the researcher asked for help from known persons (particularly former students of 

Department of Accounting of the University of Calabar who are now practising in 

many states of the Nigeria, including the FCT) and others through telephone in 

arranging for the oral interviews with the respondents. This strategy paved a perfect 

entry route into the universities and the organisations used for the study. Moreover, the 

same contacts persons were used for the administration of the research instrument.  

During the meeting with the interview participants, formal identification of the 

researcher was done. The purpose for the data collection was explained in details and 

respondents were made to know that they were at liberty to withdraw from the exercise 

at any stage they did not want to continue. However, the researcher solicited their 

compliance to the end. 

Access into these universities was negotiated through colleagues using telephones calls 

and e-mails. Here, the researcher formally introduced herself, her university and place 

of employment to these colleagues. The purpose of the research which is purely 

academic was also explained. In some cases, contacts were established with more than 

one person.  Many of the colleagues were readily available to assist, but not without 

payment of their running expenses, which were done through their bank accounts.  

However, two of them (at University of Ilorin and Obafemi Awolowo University, Ile-

Ife), only accepted the offer to help reluctantly. This will not have much negative 

implication on the research findings as they just play the role of ‘middle men’ in 

getting the research instrument across to the research respondents. 
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6.2.5  Sampling 

Sampling was done on the three populations already discussed in section 6.2.1. These 

are the accounting practitioners, undergraduate students and accounting academics in 

Nigerian universities. The actual procedures of sampling these populations are 

discussed as follows.  

6.2.5.1  Sampling of practitioners 

Muthusamy, Quaddus and Evans (2010b) have observed that the use of forensic 

accounting in fraud detection and prevention is at the organisational level. Hence, in 

sampling the practitioners, this research specifically focuses on the decision making 

process of the Chief Financial Officers (CFO’s) in public offices (ministries and 

agencies). The basis for this choice is because Chief Financial Officers have become 

an integral member of the top management team involved in the organisation’s major 

decisions (Stevens et al 2005; Muthusamy, Quaddus and Evans, 2010b). Also, the 

head of the internal audit units were selected for sampling as the audit unit is supposed 

to be in-charge of the internal control system of the organisation (Rezaee, 2003). 

Hence, these officers are in the best position to provide the needed information. This 

will certainly contribute to enhancing the reliability of the data to be obtained.  

 The choice of public officers is based on the fact that forensic accounting is relatively 

a very new discipline in the world over and even newer in Nigeria. Also, Nigeria as a 

developing economy is heavily dependent on government. The public sector therefore 

is the most developed strand of the economy and most fraud that is reported in the 

country is perpetrated in this sector (see Eddy and Akpan 2008; Egwemi, 2012). The 

government coffers have become the ‘pocket’ for corruption, embezzlement and fraud. 

Hence, if there is any sector that should begin the use of forensic accounting 
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techniques in fraud prevention and detection, it is the public sector, represented in this 

study by government ministries and agencies. 

The number of government ministries and agencies in the different States and the 

Federal Capital Territory (FCT), Abuja are shown in Table 6.2. This information was 

obtained from the Ministry of Information of the different State Governments and the 

FCT. 

Table 6.2: Number of Ministries and Agencies in the Selected States 

State Number 

of Ministries/Agencies 

Number of Samples 

 

Akwa Ibom 

Cross River 

Edo 

Osun 

Kwara 

Lagos 

Plateau 

Rivers 

FCT, Abuja 

54 

48 

51 

39 

46 

67 

45 

56 

82 

108 

96 

102 

78 

92 

134 

90 

112 

164 

Total 488 976 

 

Table 6.2 shows the number of ministries and agencies of government in the various 

States and the FCT is 488. It has been stated earlier that the Chief Financial Officer 

and the Head of the internal Audit in each of the agencies and ministries were 

considered as key players in the use of forensic accounting techniques in fraud 

prevention and detection in the organisation, hence, these two officers were selected 

for sampling. This also serves to provide a check on the responses given from each 
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establishment to ensure internal consistency in the data.  The total number of samples 

in each unit was therefore multiplied by 2 resulting to 976 for the entire practitioners. 

6.2.5.2  Sampling of students 

Since forensic accounting is a relatively new discipline of accounting and an applied 

branch of accounting profession, it is likely going to be introduced in the later years 

(third and fourth) of the undergraduate training. To enhance the validity of the test 

responses, the survey used only students in the third and fourth (i.e. final) years.  

The first information that was obtained from these contacts was those on students’ 

enrolment in the third and final year classes and the number of academic staff in the 

accounting departments. This was to enable the researcher to determine the minimum 

sample size for the study to allow for generalisation. This was received through text 

messages on the mobile telephone. 

The minimum sample size for this study based on the third and final year students was 

then determined statistically using Taro Yamane’s formula for finite population 

(Yamane, 1967). The formula is given as: 

n = 
 

        
    

where, 

 n = the sample size 

 N = the finite population 

 e = level of significance (or limit of tolerable error – 0.05) 

 1 = a constant (unity). 
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Table 6.3:  Minimum sample size 

S/No University No. of 

Students 

Enrolled 

Minimum 

Sample size 

Actual 

sample 

size 

1 

2 

3 

4 

5 

6 

7 

8 

9 

UNILAG          

OAU 

UNIABUJA    

UNILORIN 

UNIJOS          

UNICAL         

UNIBEN         

UNIPORT        

UNIUYO          

Total 

223 

157 

186 

117 

162 

153 

131 

128 

154 

1411 

49 

35 

41 

26 

36 

34 

29 

28 

34 

312 

98 

70 

82 

52 

72 

68 

58 

56 

68 

624 

 

The total students’ population in the third and fourth years of study is 1411. From 

Table 6.3, the minimum sample size is 312. But, to cater for anticipated non-responses 

the minimum sample size was doubled. This gave the actual sample size of the study to 

be 624. 

6.2.5.3 Sampling of academics 

The selection of the sample from academics follows the same stages for students, 

except that the entire population also served as the sample. It was therefore a census 

and not a sample. This is because the population of academics in the selected 

universities is small (166) and is distributed as shown in Table 6.4. 

8 
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Table 6.4: Distribution of accounting academics across the sampled universities 

S/No University No. of accounting 

academics 

1 UNILAG          21 

2 OAU 20 

3 UNIABUJA     21 

4 UNILORIN 16 

5 UNIJOS         18 

6 UNICAL         15 

7 UNIBEN         18 

8 UNIPORT        20 

9 UNIUYO          17 

 Total 166 

 

6.2.7 Research instruments 

This study adopts the survey strategy. The questionnaire has been described as the 

most suitable instrument for data collection when adopting the survey strategy in 

business research (Saunders, Lewis and Thornhill, 2009). However, different authors 

have different understanding of the term ‘questionnaire’. While there are several 

definitions in usage (Oppenheim, 2000) some authors have reserved the term to 

describe when the person answering the questions actually records their own answers 

(Kervin, 1999). Still others use the term at a more general level to include interviews 

that are administered face-to-face or by telephone (Bell, 2005).  

To deVaus (2002) and Saunders, Lewis and Thornhill (2009), the term questionnaire 

include all techniques of data collection in which each person is asked to respond to 

the same set of questions in a predetermined order. In the light of the above, 
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questionnaires can therefore be grouped into two main types as self-administered and 

interviewer administered (Figure 6.4). 

 

Figure 6.5: Types of questionnaire 

Source: Adapted from Saunders, Lewis and Thornhill (2009: p 363)  

According to Saunders, Lewis and Thornhill (2009), the self-administered 

questionnaire could be administered through the internet, postal service or delivery and 

collection approach and are usually completed by those making the responses. On the 

other hand, the interviewer-administered questionnaire could be done through 

telephone interview or structured interview and the responses recorded by the 

interviewer in line with each respondent’s answers.  

Data collection through self-administered questionnaire allows for efficient means of 

gathering data from a large number of respondents. With this method, the respondents 

provide answers to the same questions. This method therefore enhances quantitative 

data analysis giving support to the deductive approach (Saunders, Lewis and Thornhill 

2009). 
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There are three (3) different survey questionnaires for the deductive method in the 

study (See appendices C1, C2 and C3). The first survey questionnaire (appendix C1) 

was for accounting practitioners. This questionnaire has 11 sections with 110 

variables. Section A labelled ‘demographic attributes’ has 6 variables. Section B 

measures ‘use of fraud detection and prevention mechanisms’ with 27 variables and 

section C measures ‘perceived effectiveness of fraud detection and prevention 

mechanisms’ also with 27 variables. Section D measures ‘awareness of forensic 

accounting’ and comprises 5 variables while section E measures ‘perceived factors that 

hinder the use of forensic accounting in Nigeria’ with 23 variables. Section F measured 

‘perceived susceptibility to fraud’ with 3 items while section G has four statements 

which aimed to measure ‘perceived severity to fraud’ has 4 items. Additionally, 

section H with 5 statements measured ‘perceived benefits of forensic accounting 

techniques’ while section I has 3 items that measured ‘perceived barriers/risks of using 

forensic accounting techniques in Nigeria’. Section J measures the ‘behaviour towards 

forensic accounting’ with 4 items. The last section K has 3 items that measures 

‘educational activities.’ 

The second survey questionnaire was for the students. It has only 2 sections with 11 

variables. Section, A which has to do with demographic attributes of the respondents, 

has 4 variables. Section B was labelled ‘opinions and behaviour towards forensic 

accounting education’ has 7 variables. The third survey questionnaire was for 

university academics. It has 2 sections with a total of 17 variables. Section, A which 

sought to obtain the respondents’ demographic attributes, has 7 variables. Section B 

measured the opinions and behaviour of the respondents towards forensic accounting 

with 10 variables. 
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It should be noted that response modes and questions in a questionnaire can come in 

different forms. However, the questions for the questionnaire described in this study 

were closed-ended. Respondents were restricted to choose from only predetermined 

answers. This kind of format is also known as the forced-response category (Uzoagulu, 

1998) as the respondents are forced to answer according to structured pattern. One 

advantage of this type of format is that of generating frequencies of response, thereby 

enhancing statistical analysis (Cohen, Marion, and Morison, 2007). It also allows for 

comparisons among groups within the sample (Oppenheim, 1992). Further, it is easier 

and quicker to carry out coding and analyses on the data (Bailey, 1994), among others. 

Also, the questions which the researcher used for the professional intention were 

commonly used question. This helped in two ways as the researcher is sure that the 

questions asked were the right ones and the researcher needs not reinvent the wheels. 

For other questions used in this study, the researcher sought expert advice and 

guidance from a team of practitioners and academics. 

Except for demographic attributes and screening questions (e.g. Question: Are you 

aware of the existence of forensic accounting? Answer: Yes or No) which were on 

nominal scaling, all the other sections in the three sets of questionnaire employed the 

ordinal and interval scales. They were also rating questions either as agreement, 

frequency or likelihood. Tharenou, Donoue and Cooper (2007) and Saunders, Lewis 

and Thornhill (2009) have developed response categories for four types of rating 

questions on five and seven categories.  The other type of rating question based on 

amount is however not relevant in this study and therefore was not used.  

It has been argued that rating questions are most frequently used with the Likert-scale 

(Saunders, Lewis and Thornhill, 2009). Rensis Likert developed a five-point response 

scale, which still bears his name (Easterby-Smith, Thorpe and Jackson, 2008) till 
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today. The Likert scale is bi-polar, that is, it goes from negative through neutral to 

positive. The neutral mid-point allows for the possibility that an individual may have 

no response on the issue or question that is asked. It has two alternative response 

options on each side of the mid-point to record moderate and extreme views for or 

against the issue or question.  

The Likert scale generally is in the following form and rank: strongly agree (5), agree 

(4), no opinion or undecided (3), disagree (2) and strongly disagree (1). There are, 

however, variants of names assigned to the different levels depending on the type of 

rating. For example, Tharenou, Donohue and Cooper, (2007) and Saunders, Lewis and 

Thornhill (2009) have provided response categories for different types of rating 

question.  

Many researchers query the rational for assigning 3 points to the level of ‘no opinion’ 

or ‘undecided’ and advocate zero (0) for it (Uzoagulu, 1998). Some other researchers 

argue that five levels of Likert-scale should be reduced to four, deleting the ‘no 

opinion’ or ‘undecided’ completely. This is typical in the work of Ayeni (2012). But, 

the researcher joins in the advocacy for the assigning of zero (0) to ‘no opinion’, hence 

the five-point Likert-scale adopted for this study has the following ratings: strongly 

agree = 4, agree = 3, disagree = 2, strongly disagree = 1, indifferent or neither agree 

nor disagree = 0. 

 

6.2.8 The research variables 

A variable is any observation that can take different values. In answering research 

questions with the aim of achieving the objectives of the study, most researchers seek 

to find relationship between two sets of variables. If this is the case, then one can 
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differentiate between dependent variable and independent variable. An independent 

variable is the input variable, the presumed cause or a variable that causes in part or 

total, of a particular outcome. Independent variable is also known as the antecedent. 

On the other hand, a dependent variable is the outcome variable, the presumed effect 

or a variable that is caused. Dependent variable is also known as the consequent. The 

proper identification of variables is very important in studies that involve relationships. 

The identification of the variables in this study is made possible by the theoretical 

framework which has been discussed earlier. From the framework, five models can be 

developed to show the relationships between the dependent and independent variables 

with the view to answering some of the research questions and testing the propositions. 

Table 6.5 shows the two sets of variables and how they relate with one another. 

6.2.9  Scale of measurement 

In this study, the level or scale of measurement of the variables to be included in the 

statistical analysis was taken very seriously as it determines the kind of statistical test 

to be applied on the data. According to Easterby-Smith, Thorpe and Jackson (2008), 

there are two kinds of measurement levels which researchers commonly use depending 

on the number of distinctions between alternative points on the level of measurement. 

These are category and continuous scales. Category scales consist of few distinctions 

while continuous scales have many distinctions.  
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Table 6.5:  Dependent and independent variables 

Model Independent variable(s) Dependent variable 

1 Educational Institutional  

activities (training) 

Awareness 

2 Awareness Perceived benefits of using 

forensic accounting 

3 Awareness Perceived risks of using forensic 

accounting 

4 Perceived benefits of  

using forensic accounting 

Perceived risks of using  

forensic accounting 

 

Behaviour towards forensic 

accounting 

5 Perceived susceptibility to fraud 

Perceived severity of fraud 

Behaviour towards forensic 

accounting 

 

Category scales are further classified into two, as unordered or nominal scale and 

ordered or ordinal scale. Nominal scales have no natural ordering while ordinal scales 

are naturally ordered (Easterby-Smith, Thorpe and Jackson, 2008) and involve some 

kind of ranking. Data that are measured on category scales are however, not amenable 

to parametric statistical test (Udofia, 2011). 

On the other hand, continuous scales are types of ordered scales that make it possible 

for one to speak of more or less of whatever is being measured according to the value 

on the scale (Easterby-Smith, Thorpe and Jackson, 2008). They are also classified into 

two, namely, interval and ratio scales. These scales allow for the use of parametric 

statistical tests which are the most preferred in statistical analysis because they are 

considered to be more powerful than the non-parametric tests (Saunders, Lewis and 

Thornhill, 2009). Parametric tests make use of numerical data and involve certain 

assumptions about the nature of the population of interest and only make sense when 

such assumptions hold (Blumberg, Cooper and Schindler 2008; Udofia, 2011).   
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In this study, aside the demographic attributes or variables, which were obtained at the 

nominal scale, all other variables were in ordinal and interval scaling using the Likert-

scale. The original five-point Likert-scale format was maintained in this study, but 

with a variation in the value assigned to the ‘no opinion’ or ‘neither agree nor 

disagree’ option (strongly agree = 4; agree = 3; disagree = 2; strongly disagree = 1; 

neither agree nor disagree = 0), and were all treated as interval scales. Although is it 

generally observed that most textbooks on research methods and statistics treat Likert-

scale questions as ordinal scale, some other authors (Mitchell and Jolley, 2004; 

Obalola, 2010 and others) have made used of it in their studies as interval scale. Other 

authors have also supported its use as such (Uzoagulu 1998) particularly, where such 

sets of data are likely to have similar size gaps between data values (Blumberg, Cooper 

and Schindler 2008, cited in Saunders, Lewis and Thornhill, 2009). It has also been 

argued by most statisticians that the robustness of some statistical techniques allow for 

the treatment of data obtained on the ordinal scale as interval scale (deVaus, 2002).  

Treating ordinal data as interval data makes them amenable to parametric tests thereby 

enhancing the exploration of interesting questions that might not have been possible 

with non-parametric analyses (Breakwell et al 2007). In view of the foregoing, ordinal 

scale data obtained in this study were treated as if they were obtained on the interval 

scale.  

Again, questions on section B (use of fraud prevention and detection mechanisms) on 

the research instrument for quantitative data collection from practitioners were of the 

frequency rating type of “always”, “often”, “rarely”, “never”, and “indifferent”. Those 

on section C (perceived effectiveness of fraud prevention and detection mechanisms) 

were of likelihood rating type of “very effective”, “effective”, “ineffective”, “very 

ineffective”, and “neither effective nor ineffective”. 



175 
 

6.2.10 Pilot study 

Piloting has been described as ‘thinking aloud’ (Pattern, 2001). It is usually done to 

test a questionnaire, interview checklist or observation schedule, and often 

administered to small group from which the researcher hopes to use for the final 

research. This is to minimise the likelihood of respondents having problems in 

answering the questions and data recording problems as well as to allow the researcher 

to assess the question’s validity and reliability of the data collected. Bell (2005) as 

quoted in Saunders, Lewis and Thornhill (2009), stresses on the need for pilot test 

without which the researcher cannot guarantee the success of the outcome of the data 

collection.  

In view of the above discussion, pilot tests were conducted using the developed 

questionnaire on small samples of the three different populations.  This was done using 

three universities only (see Efiong, 2012). At this point, one of the universities was 

owned by a state, but was dropped during the main sampling to give way for only 

federal universities with the view to enhancing the validity and reliability of the data. 

During the pilot test, the following discoveries were made. First, all respondents gave 

the same answers to some of the questions in the three sets of research instrument. 

These questions appear to be ‘leading questions’ particularly with the nature of fraud 

in Nigeria. For example, the statement, “there is low level of awareness of forensic 

accounting in Nigeria” appears to have same responses from all respondents, hence the 

rating type was change and the statement becomes, “what is your level of awareness of 

forensic accounting.” Secondly, some questions were very ambiguous and hence not 

clear. Thirdly, recording the oral interviews in such a way that it can be transcribed 

adequately was not an easy task. 
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In view of the above discoveries during the pilot test, questions in which respondents 

provided the same answer were deleted from the questionnaire. This also ensured that 

leading questions were excluded from the questionnaire. Again, questions that 

presented some levels of ambiguity were reworded and same ratified by experts in 

both the academic and public sectors. Check questions, worded in negatives, were also 

included to ensure internal consistency. Overall, the pilot helped the researcher to 

reflect on the outcome of the test and the feedback process. This puts the researcher on 

guard in that ambiguous and leading questions were not asked, and irrelevant and 

general questions were dropped. 

6.2.11  Questionnaire administration and retrieval 

The research questionnaire was administered on the respondents by the researcher and 

trained assistants between the months of July and August 2011, and December 2011 

and February, 2012. The trained assistants were final year students of Departments of 

Accounting from the universities where the surveys were conducted who were not 

participants in the research. They were chosen because it was expected that they would 

have gotten some level of training in research methods since they were in their second 

year of study. Moreover, they possessed some level of ability for rigorous work and 

integrity. The ones from the University of Calabar were particularly known by the 

researcher for these abilities having taught them in their second and third years of 

study before leaving for the De Montfort University in the UK to undertake this 

doctorial research. The training provided enough knowledge of the context of the study 

to the research assistants. They were persons who had ample knowledge of the 

locations of government establishment/agencies although most of the ministries, 

agencies and establishments are clustered within specific zones popularly known as 

secretariat. This knowledge was tested during the training sessions. They were very 
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excited during training sessions as they claim to have learnt new techniques that would 

aid them in their own final year research projects. The training lasted for two days with 

two sessions each day for all training centres, one in each of the sampled university. 

They piloted the test on five students each for their practical experience before the 

actual data collection. There were a total of forty-five trained assistants with five from 

each of the nine universities that covered each state. 

Part of the duties of the research assistants, aside administering and retrieving copies 

of the questionnaire, was to help clarify research questions where necessary and 

provide answers to queries on the research questions that may arise from respondents. 

Feeding and transportation allowances were provided to the field assistants by the 

researcher as a means of motivation. At some instances, they were taken to the 

secretariats in the researcher’s private car for those within Cross River, Akwa Ibom 

and Rivers States. There was no need for accommodation for the field assistants as 

there was all living in their private accommodation or hostels during the period of the 

exercise 

While it was not possible for the researcher to conduct the training of field assistants in 

all the selected universities by herself, except for those in the University of Calabar, 

University of Uyo and University of Port Harcourt, due to geographical spread and 

lack of adequate finance, there is a high level of guarantee that they were properly 

trained for the purpose by the contact persons in those universities, who themselves 

were adequately briefed by the researcher. The training (including piloting) and data 

collection for each stratum or state (including the federal university within each state) 

were done over a three-week period. This however, excludes the period that was used 

for oral interviews which is stated in the section for the inductive process. 
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A total of 976 copies of questionnaire were administered on practitioners of which 588 

usable copies were retrieved. This gives a response rate of 60.25 per cent. Also, of the 

total 624 copies of the questionnaire that were administered on students 497 usable 

copies were returned. This gave a response rate of 79.64 per cent. Similarly, a total of 

166 copies of questionnaire that were administered on accounting academics in the 

selected university, 154 were properly completed and returned. Four (4) of the 

academics were said to have been on sabbatical leave at other universities hence, were 

unreachable. The fact that these respondents are unreachable means that they will not 

be represented in the data that were collected by the researcher (Saunders, Lewis and 

Thornhill, 2009). The other eight were cases of non-responses. The active response 

rate for academics was therefore 92.77 per cent. 

It should be noted that the numbers of usable copies of questionnaire for this study 

were still above the minimum that is required for generalisation. The usable copies of 

the questionnaire were coded according to university. This was to make room for easy 

correction, in terms of errors, in data entry. 

It is observed that the response rates in this study are generally high. Baruch (1999) 

submits that the responses rate for most academic studies involving top management or 

representatives of organisation is approximately 35 per cent. However, Saunders, 

Lewis and Thornhill (2009) sound a note for caution as response rate for primary data 

collection can vary considerably.  In North America, Willimack, Nichols and Sudman 

(2002) report a response rate for university-based questionnaire surveys in business 

research between 50 and 65 per cent with individual questions having even higher 

response rate. In a recent study in Nigeria, conducted by a DMU doctorial candidate, a 

response of 87.6 per cent was achieved (Ayeni, 2012)  The high response rate 

witnessed in this study, particularly for the students and academics may have been due 
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to the fact that the questions were brief and limited, yet containing all the required 

components and elements. The respondents were encouraged to complete and return 

the questionnaire on the same day, to reduce the cost in executing the follow-up stage. 

However, it has been observed that completing questionnaire during work time could 

give a response rate as high as 98 per cent (Saunders, Lewis and Thornhill, 2009). 

While it is argued that there is no way of knowing whether copies of the questionnaire 

were completed by the supposed respondents or their secretaries and assistants when 

seeking the opinion of senior managers (Saunders, Lewis and Thornhill, 2007; 

Easterby-Smith, Thorpe and Jackson, 2008) some approaches were adopted to ensure 

the genuineness of the process. For example, the completing and returning of 

questionnaire on the same day as already mentioned provided some checks. In 

exceptional cases, the questionnaire was collected at a later date as was agreed 

between the field assistant and the practitioner.  

6.3 Data preparation and analysis procedure 

Data collected during the studies have to be collated, analysed and interpreted to make 

meaning. This could be done quantitatively or qualitatively or a combination of both. 

This section of the thesis deals with the procedure and techniques of data nanalysis. 

6.3.1 Data preparation 

Many authors have concluded that quantitative data should be edited, screened for 

deficiencies, coded, transformed and keyed into a database before it can be analysed 

(Hair et al 2007; Crowther and Lancaster 2009; Sekaran and Bougie 2010). However, 

there is no agreement on which order it should take. For this study, an initial inspection 

of the retrieved copies of the questionnaire was done to check for valid and invalid 

responses. A code book that contained the names of the variables in the questionnaire, 
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their corresponding statistical packages for social science (SPSS) variable names and 

the coding instructions was then established. This type of code book allowed the 

researcher to keep track of all the variables in the survey questionnaire and the way 

they are defined in the SPSS data file.  The data type was then specified as they were 

being entered into the computer. 

6.3.2 Procedure for data analysis 

There are two ways of carrying out analysis of quantitative data. These are the use of 

descriptive statistics to summarise with the view to gaining better understanding of the 

data set, and the inferential statistics, which can enable the testing of hypotheses or 

propositions (Hair et al 2007). These two types of statistical analyses were applied in 

this study.  

6.3.2.1 Descriptive statistical analysis 

First, descriptive analyses (making use of frequency distributions and measures of 

central tendency) were performed on all categories of data to show their general trends. 

Also, bar and pie charts were used to display the distribution of data. 

6.3.2.2 Inferential statistical analysis 

Several inferential statistical tools were used in analysing the data and also to aid in the 

testing of propositions. They range between non-parametric and parametric test. 

Parametric tests depend on the characteristics of their population for their use; assumes 

that the data are normally distributed, have equal variances and thought to be robust 

(Ho, 2006, Udofia, 2011). On the other hand, non-parametric tests have fewer 

assumptions about the population, hence they often referred to as “distribution-free 

test” (Ho, 2006, p 357).   
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The chi-square test is the only non-parametric test used in this study. However, the 

parametric tests that were conducted on the data were Students’t-test, analysis of 

variance, factor analysis and structural equation modelling. Their procedure and the 

reasons for their adoption in this study are summarised below. 

Students’ t test 

The Students’ t-test or simply the t-test was used to examine whether any significance 

difference exist between the effectiveness of fraud prevention and detection 

mechanisms and their actual application in fraud prevention and detection. The t-test 

was used because it compares the means of two sample distributions, which should be 

approximately normal ( Uzoagulu, 1998; Ho, 2011: Udofia, 2011).  

Factor analysis 

In line with objective 2 which seeks to identify the factors that hinder the use of 

forensic accounting in fraud prevention and detection in Nigeria, and to answer the 

research question 2, factor analysis was used.  

Factor analysis aims at the orderly simplification of a large number of intercorrelated 

measures into a few representative constructs or factors (Ho, 2006). It enables a 

researcher to reduce a large set of variables into a fewer ones. Hence, factor analysis is 

a data deduction technique. 

With factor analysis, it is assumed that all variables are related to some degree. It 

therefore follows that variables with similar dimensions should be highly correlated 

while those with dissimilar dimensions should have low correlation. In the correlation 

matrix, these high and low correlation coefficients becomes very clear as variables 

with similar dimensions “hangs” together (Ho, 2006, p 203).  
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A researcher may decide to carry out factor analysis either as a Q - mode or R- mode. 

A Q – mode factor analysis involves the rows resulting in the reduction of the number 

of observations while the R – mode deals with the columns leading to a reduction in 

the number of variables. It is argued that the R – mode factor analysis is the most 

popular since most researchers are interested in reducing the number of variables on 

any given research situation to a manageable size (Udofia, 2011). The R – Mode factor 

analysis was adopted in this study. 

Three basic steps are involved in factor analysis (Ho, 2006; Udofia, 2011) as 

summarised below: 

Step 1  - Computation of the correlation matrix 

Step 2   - Extraction of the initial factor loadings 

Step 3  - Rotation of extracted factors 

In this study, the computation of correlation matrix containing the intercorrelation 

coefficients for the 23 variables was computed using the SPSS version 19 software. 

This was followed by the extraction of initial factors. While there are two basic 

methods for extracting initial factors (which are the principal components analysis and 

the common factor analysis), the SPSS program further provides six methods under the 

common factor analysis (Ho, 2006). Since the purpose of adopting this statistical tool 

in the present study is on data reduction to obtain a minimum number of factors to 

represent the original data set, the principal components method is appropriate.  Hence, 

the researcher works from the premise that the extracted factors do not need to be 

validated theoretically (Ho, 2006). 
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The number of the initial unrotated factors to be extracted can be determined by two 

conventional methods. These methods are the eigenvalues and scree test criteria. An 

eigenvalue is the ratio between common variance and unique variance explained by 

specific factor extracted. With the eigenvalue criterion, only factors with eigenvalues 

of 1 and above are considered significant while those less than 1 are disregarded. Also, 

the scree test is used to identify the maximum number of factors that can be extracted 

before the amount of unique variance begins to dominate the common variance 

structure (Hair et al 1995). 

If eigenvalues are plotted on the y-axis against the number of factors in their order of 

extraction on the x-axis, then a scree test ensued. The plot shows in a graphical form a 

steep slope between the initial large factors and the gradual tailing off of the rest of the 

factors. The maximum number of factors to be extracted is indicated at the point of 

inflection of the curve. Factors above the inflection are considered meaningful while 

those below are not. In this study, both criterions were adopted in determining the 

numbers of factors to be extracted. 

But the initial factors are always difficult to interpret. Here lies the need for rotation of 

the extracted factors “to achieve a simpler, theoretically more meaningful factor 

pattern” (Ho, 2006, p 205). There are two methods: orthogonal and oblique (Ho, 2006; 

Udofia, 2011). While assuming that the factors are independent, orthogonal rotation 

process maintains the reference axes of the factors at 90º, oblique rotation allows for 

correlated factors in the place of independence between the rotated factors. In view of 

this the present study adopts the orthogonal rotation. 

Literature has discussed three major methods of orthogonal rotation to include 

varimax, equimax and quartimax (Ho, 2006; Udofia, 2011). Of the three, varimax 
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rotation is the most popular and seems to give the clearest separation of factors (Ho, 

2006), hence its adoption in this study. 

For factors to be adequately interpreted, it is important to assess the suitability of the 

data for factor analysis. One way of doing this is to visually inspect the size of factor 

loadings (i.e. correlation coefficients between variables and the factors they represent) 

on the correlation matrix. Factors with correlation coefficients greater than 0.33 were 

considered significant, as those with lower values may fail to yield interpretable 

factors (Udofia, 2011). Ho (2006) argues for the use of 0.33 in that when the value is 

squared, the squared value represents the amount of the total variance in the variable 

accounted for by the factors. Hence, a factor of 0.33 gives approximately 10 per cent 

of the total variance in the variable that is explained by the factors. 

Another way of assessing the adequacy of the data set for factor analysis is by 

conducting the Bartlett’s test of sphericity (Bartlett, 1954) and the Kaiser-Mayer-Olkin 

(KMO) measure of sample statistics (Kaiser, 1970). Udofia (2011) argues that the 

Bartlett’s test should be significant at 0.05 (p<0.05) while the KMO index (ranging 

between 0 and 1) should be at least 0.6 for good and useful factor analysis. 

Again, the factor loadings on the varimax rotated component matrix were examined 

for significant cross-loading which can mar the interpretation of results. Examination 

of the factor loadings show that most of the variables loaded highly on the three 

factors. Sixteen variables cross loaded significantly across factor 1 and factor 2.  

According to Ho (2006, p 221), convention suggests three possible ways to handle 

significant cross loadings as discussed below: 
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1. The researcher may decide to rerun factor analysis, stipulating a smaller 

 number of factors to be extracted 

2. Examine the wording of the cross-loaded variables, and based on their face-

 validity, assign them to the factors that they are most conceptually/logically 

 representative of and 

3. Delete all cross- loaded variables. 

The option of adopting the first convention here was ruled out because only three 

factors were extracted in the analysis which is already small. The third convention was 

not also considered as many of the variables had cross-loading items. The second 

possible way of handling this kind of problem was adopted in this study. It is argued 

that the grouping of variables with high factor loadings should suggest what the 

underlying dimension is for that factor (Ho, 2006) and therefore the naming of that 

factor 

In adopting factor analysis to identify the factors that hinder the application of forensic 

accounting in Nigeria, the following assumptions argued by H0 (2006) were upheld. 

1. The sample size was large-588, hence normality and linearity of the data set 

 was achieved.  

2. There was factorability of the correlation matrix in that there was a sufficient 

significant correlation in the data matrix.  

Structural equation modelling 

The relationships between the dependent and independent variables were examined 

using Structural Equation Modelling (SEM). The structural equation modelling is a 

multivariate technique that is best described as a combination of both factor analysis 
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and path analysis (Ho, 2006). The SEM is a statistical technique that allows the analyst 

to examine a series of dependence relationships between exogenous variables 

(dependent variables) and endogenous variables (independent or predictor variables).  

There is a distinction between exogenous and endogenous variables when used in 

causal models. An exogenous variable is one whose variability is assumed to be 

determined by causes outside the causal model under consideration while an 

endogenous variable is one whose variation is to be explained by exogenous and other 

endogenous variables in the causal model (Pedhazur, 1997) 

The usefulness of SEM in this study follows from the fact that it provides a method of 

dealing with multiple relationships simultaneously. Testing of models with path 

analysis can be performed with the conventional multiple regression technique. In such 

a case, path coefficients can be obtained by regressing the endogenous variable on the 

exogenous variables. This procedure is repeated by treating the exogenous variables as 

endogenous variables (Ho, 2006). Ho (2006) further argues that path analysis is 

typically piecemeal in nature and lacks information regarding the hypothesised 

model’s goodness-of-fit. Information on the model’s goodness-of-fit which is very 

important in assessing the adequacy of the theory underlying the hypothesised model. 

On the other hand, structural equation modelling has the ability to simultaneously 

estimate the multiple and interrelated dependence, relationships, together with 

statistics to show the goodness-of-fit of the data to the hypothesised model. 

Moreover, unlike the normal multiple regressions which can only analyse relationships 

between variables that can only be observed or measured directly, the SEM is able to 

represent unobserved (latent) concepts in the analysis of dependence relationships. In 

the present study, most of the variables used to examine the intention of practitioners 
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to use forensic accounting techniques in fraud prevention and detection are latent 

variables (e.g. awareness, perceived benefits, perceived risks, perceived susceptibility, 

perceived severity, behavioural intention, etc) and were therefore measured indirectly. 

This made SEM the preferred statistical model at this point. 

Again, the SEM was used in this study because it improves statistical estimation by 

accounting for measurement error in the estimation process. Most univariate and 

multivariate statistical techniques assume that there is no error associated with the 

measurement of variable (Ho, 2006). This is an unrealistic assumption. The SEM uses 

scores on the measured variables to develop estimates of the individual’s scores on the 

underlying construct or latent variables. Scores on the latent variables are not affected 

by random measurement error as the estimates are derived on the basis of the common 

or shared variance among the measured variable (Ho, 2006; Arbuckle, 2010). 

The SEM in its most general form consists of two parts:  The measurement model and 

the structural equation model. The measurement model specifies rules governing how 

the latent variables are measured in terms of the observed variables. It describes the 

measurement properties of the observed variable. The structural equation model on the 

other hand is a flexible, comprehensive model that specifies the pattern of relationships 

among dependent and independent variables. These variables could be observed or 

latent. But the structural equation model is of greater interest to any researcher because 

it offers a direct test of the theory of interest. On the other hand, the measurement 

model provides a test of reliability of the observed variables used in measuring the 

latent variables (Ho, 2006; Arbuckle, 2010). 

The structural equation modelling as used in the present study allowed for the 

examination of the intention of practitioners to use forensic accounting techniques 
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following from the role educational activities can play in creating awareness of the 

product. Such awareness is expected to drive home the perceived benefits of using 

forensic accounting techniques against any perceived risks or barriers, with the 

ultimate aim of influencing the behaviour. Propositions 2 to 8 were tested using the 

SEM. 

Chi square test 

The chi-square test can be used in statistical analysis for three main reasons (Udofia, 

2011, p. 224):  

1. “to determine the degree of independence between two category variables 

 without in anyway implying a causal relationship between them. 

2. when the assumptions of normality cannot be met;  

3. as a “goodness-of-fit” test, to evaluate the closeness of a theoretical 

 distribution to an observed distribution.” 

In essence, chi-square test can be conducted as chi-square test for single variable (one 

sample chi-square test) or chi square test of independence between two variables (two 

samples chi-square test) (Ho, 2006; Udofia, 2011). For this study, the chi-square test 

for single variable was adopted as a goodness-of-fit test to explore the level of 

awareness of forensic accounting techniques among undergraduate students and the 

readiness of universities in taking up forensic accounting courses. It was therefore used 

to test proposition 10. The chi-square test was also used to explore other questionnaire 

responses. It is the only non-parametric test used in this study 

In adopting the chi –square test, the expected frequency for all categories of responses 

were set to be equal and is regarded as the default test. The residua2ls help to 
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determine which category is most preferred. Hence, the residual with highest positive 

value indicates the preferred category (Ho, 2006). 

Analysis of variance 

In view of proposition 9 which states that: “there is significant variation in the level of 

awareness among accounting practitioners, accounting undergraduate students and 

accounting academics,” the analysis of variance was used to analyse the data and test 

the proposition.  The analysis of variance simply known as ANOVA provides a 

method for testing the hypothesis or proposition that the means of several sampled 

populations (at least 3) are equal. It involves obtaining two independent estimates of 

variance (difference), one based on the variability between samples, i.e. Between 

Sample Variance or Between Sample Sum of Squares (BSS), and the other based upon 

variability within sample, i.e. Within Sample Variance of Within Sample Sum of 

Squares (WSS) (Udofia, 2011). 

It is known as One-Way analysis of variance because the researcher is interested in the 

effect of only one independent variable on a single dependent variable. The 

independent variable is category representing the group while the dependent variable is 

continuous, representing the scores. In this study, the independent variable is 

accounting stakeholders in education and practice presented in three categories 

practitioners, students and academics while the dependent variable is level of 

awareness. 

According to Uzoagulu (1998, p. 207), the ANOVA is denoted by F which is 

computed as: 

    
  

  
 = 
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Again, the one-way analysis of variance (one-way ANOVA) was used to compare if 

significant difference exist in the level of awareness in forensic accounting among 

accounting practitioners, students and academics. At the probability of 0.05 or lower, a 

test is considered to be significant. This implies that the researcher is at least 95 per 

cent sure that the relationship or the variation between (or among) the variables could 

not have occurred by factors of chance alone (Saunders, Lewis and Thornhill, 2009). 

In the case where significant variation exists, the researcher will be interested also in 

finding out which group (practitioners, students or academics) cause the difference. 

Hence, post hoc comparisons tests were conducted. There are several of such tests in 

the SPSS program but the Scheffe’s test, due to its conservative nature (Ho, 2006) was 

used in the study. 

All statistical analysis in this study were done in line with the research objectives, 

questions and propositions using the Statistical Product and Service Solutions (SPSS), 

formerly Statistical Package for the Social Sciences, (Ho, 2006) Version 19 and 

Analysis of Moment Structures (AMOS) version 19 on Windows 7 in a computer. The 

SPSS and AMOS softwares used were licensed to the De Montfort University, 

Leicester in the United Kingdom where the researcher enrolled as Research Student. 

6.4      Creditability of research methods and findings – reliability, validity and 

 generalisability 

The research finding has no grounds if the conclusion drawn about the work is not 

trustworthy. It becomes pertinent that the researcher has to make sure that the 

possibility of getting wrong answers to the questions are reduced and the conclusion 

can stand the closest scrutiny (Saunders, Lewis and Thornhill 2009). This calls for 

good research design, which can be taken care of under reliability and validity of the 
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study. Key, (1997) avers that the two fundamental goals in the design of a 

questionnaire are to obtain the required data in the course of the survey and to do that 

with high reliability and validity. 

Reliability refers to the extent to which data collection techniques and procedure for 

data analysis is able to yield consistent results over time. It also refers to the degree to 

which results remain stable overtime and similar within a given period (O’Leary 2005; 

Denscombe, 2007; Saunders, Lewis and Thornhill 2009). Reliability therefore refers to 

test consistency (Ho 2006). Practically, reliability holds when the data collection 

procedure repeated by another researcher can yield the similar result. According to 

Easterby-Smith, Thorpe and Jackson (2008), reliability can be assess from questions 

on the philosophical viewpoints of positivism, relativism and constructionism (Table 

6.6). 

Table 6.6: Perspectives on reliability 

Viewpoint Questions 

 

Positivist 

 

Will the measure yield the same 

results on other occasions? 

 

 

Relativist 

Will similar observations be 

reached by other observers? 

 

 

Constructionist 

 

Is there transparency about how 

sense was made from the raw 

data? 

Source: Adapted from Easterby-Smith, Thorpe and Jackson (2008: p 109) 

To Bryman (2008), reliability refers to the consistency of a measure of a concept with 

three factors, viz. stability, internal reliability and inter-observer consistency. 

According to the author, stability relates with when test or measure is done on one 

occasion and it is re-administered will the result still be the same? Internal reliability 
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deals with the issue whether the indicators that make up the scale or index are 

consistent. That is, do the scores from the respondents on any indicator tend to relate to 

their scores on the other indicator?  Inter-observer consistency applies where there is 

more than one observer who needs to give a judgment on a particular issue. 

In view of the above, serious attention was given to the development of the research 

instruments for the quantitative data used in this study. Hence, the instruments are 

deemed reliable and will yield similar data over time and within a given period. 

Moreover, several tests can be conducted to examine the reliability of a quantitative 

data set. These methods may be broadly categorised into two groups: external 

consistency tests and internal consistency tests (Ho 2006).  

External consistency procedures make use of test results against themselves as a way 

of confirming the reliability of the measure. Two common methods in this category are 

the test-retest and parallel forms of same test. With the test-retest procedure, test 

results for a group of people are compared in two different periods. Parallel forms of 

the same test, also called alternate form method (Uzoagulu 1998) allows two sets of 

results from equivalent but different tests are compared (Uzoagulu 1998; Ho 2006). 

 Internal consistency on the other hand, examines the extent to which the items in a test 

measure the same construct. Hence, items that measure the same event should logically 

align or cling together in a consistent manner. Internal consistency enables the 

researcher to identify which item(s) is/or are not consistent with the test with respect to 

the phenomenon under investigation. Such items are therefore removed from the 

analysis to allow for improvement of the internal consistency (Ho 2006).  

Three major methods have been suggested for determining internal consistency. They 

include split-half technique, Cronbach’s alpha and item analysis (Ho 2006). The split-
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half method correlates one-half of the test items with the other half. The higher the 

correlation coefficient, the more the measure is internally consistent. The Cronbach’s 

alpha estimates the average of all the correlation coefficients of the items within the 

test. Alpha (α) of less than 0.6 indicates unsatisfactory internal consistency (Malhortra 

and Birks 2007). Item analysis ‘represents a refinement of test reliability by identifying 

“problem” items in the test’ (Ho, 2006) and is basically achieved through Item-Total 

correlation procedure. 

Multiple measures were therefore used to examine the reliability, validity and 

generalisability of the measurement model for SEM. Convergent validity and 

discriminant validity of 25 reflective item or observed variables were examined to 

determine the strength of the measurement parameter. In line with the suggestion of 

Fornell and Lacker (1981), convergent validity was determined by computing item 

reliability, internal consistency and average variance extracted (AVE) item.  

Reliability assesses the correlation of the items with their respective constructs. 

Whereas item loading above 0.5 are considered to be very significant (Hair et al 1998). 

Chin (1998) believes that most of the loadings should be at least 0.5. But to maximise 

the measurement model’s ability to fulfil the requirement of convergent validity, 

Muthusamy, Quaddus and Evans (2010a) adopted 0.6 as the minimum value for the 

item reliability. Following from their work, the 0.6 was adopted in the present study. 

Any item with less than 0.6 was therefore disregarded and excluded from the study. 

The refined measurement model was then re-tested.  

Mallhotra and Birks (2007) argue that α values < 0.6 indicates unsatisfactory internal 

consistency. Fornell and Larcker (1981) had specified that the minimum value for the 

internal consistency should be 0.7. This has been supported by several authors 
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including Nummally and Berstein (1994). Hence, α > 0.7 was taken as satisfactory 

internal consistency of the study.  

The average variance extracted (AVE) and the composite reliability (CR) were 

determined following from the result of the confirmatory factor analysis (See appendix 

F1). The AVEs were determined as the: 

                                        

                                                                                  
 

 The AVE values for each construct were above 0.5 value recommended by Fornell 

and Larcker (1981).  

Similarly, composite reliability was determined as the: 

                                 

                                                                        
           

Fornell and Larcker (1981) recommended a threshold of CR > 0.6 for construct 

internal consistency to be evidenced.  

However, the usefulness of reliability lies in the fact it is a precondition for the validity 

of the test. Hence, for validity to be supported in any measuring instrument, it must be 

shown that the instrument is reliable (Ho 2006). 

Validity is the degree to which the research truly measures what it was intended to 

measure (Golafshani, 2003). Put differently, it is the degree to which a measuring 

procedure accurately assesses, reflects or captures the specific concepts that the 

researcher is trying to measure. Bryman (2008) submits that validity refers to the 

ability of the indicator (or set of indicators) that is made to gauge a concept really 

measures that concept. “It has to do with truth value, i.e. whether conclusions are 
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correct, has the methods, approaches and techniques relate to what the researcher is 

exploring?” (O’Leary, 2005, p75).  

According to Denscombe (2003), validity is mostly employed by the positivist who are 

quantitative inclined but could be used by others to defend their work in terms of 

accuracy. Like reliability, validity can be assessed from questions on the philosophical 

viewpoints of positivism, relativism and constructionism (Easterby-Smith, Thorpe and 

Jackson, 2008) (Table 6.7). 

Table 6.7: Perspectives on validity 

Viewpoint Questions 

 

Positivist 

 

Do the measures correspond 

closely to reality? 

 

 

Relativist 

Have a sufficient number of 

perspectives been included? 

 

 

Constructionist 

Does the study clearly gain 

access to the experiences of those 

in the research setting? 

Source: Adapted from Easterby-Smith, Thorpe and Jackson (2008: p 109) 

Various aspects of validity include content or face validity, criterion (concurrent and 

predictive validity and construct validity. Face or content validity judges at the face 

value the appropriateness of the measuring instrument. This is achieved by asking the 

validators to check whether the instrument (e.g. questionnaire, interview schedule, etc) 

contains all the aspects of the subject that should be included in the instrument. The 

establishment of construct validity is more complex than for other types of validity 

(Uzoagulu 1998) since it relates to the behaviour of the individual taking part in the 

test. However, construct validity is evidenced if one can show that convergent validity, 

and discriminant validity exist. 
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By convergent validity, one is looking at the degree of positive correlation of the scale 

with other measures of the same construct. On the other hand, discriminant validity 

examines the degree to which scale does not correlate with other constructs (Malhotra 

and Birks, 2007). Convergent and discriminant validity were used to establish 

construct validity in the present study. Further discussion of construct validity is found 

in chapter seven of this study. 

Discriminant validity assesses the degree to which the constructs differ from each 

other. It was assessed by comparing the shared variance (squared correlation between 

each pair of construct) against the minimum of the AVEs for these two constructs. If 

within each possible pairs of constructs, the shared variance observed is lower than the 

minimum of their AVEs, the discriminant validity is established (Fornell and Larcker, 

1981). Also Barclay et al (1995), specify that discriminant validity is established when 

the square root of the AVE of a construct is larger than its correlation with other 

constructs.  

To meet the discriminant validity in their study, Muthusamy, Quaddus and Evans 

(2010b), adopted the specification by Barclay et al (1995). This approach was also 

adopted in this study, where the square roots of the AVEs were calculated and 

represented in the main diagonal of the correlation matrix of the latent variables.  

Elements that were not on the main diagonal represent the correlations among the 

latent variables.  

The overall fit of the measurement model was determined by the confirmatory factor 

analysis (CFA). Basically, CFA was carried out to determine the degree of model fit, 

the adequacy of the factor loadings, and the standardised residuals and explained 

variances for the measurement variables.  
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6.5 Ethical issues 

Researches that are undertaken by social researchers have both the positive and the 

negative impact on the stakeholders (Kumbar, 2005). It is however, the researcher’s 

prerogative to make sure that the negative impact of the research is reduced to the 

barest minimum to ensure that no harm is done to the participant nor the researcher. 

Several authors have written on codes and guidelines required for social and 

management research (see O’leary 2005; Saunders, Lewis and Thornhill 2009; 

Denscombe 2010). However, professional associations provide most codes and 

guidelines. Example of such associations and documents are the Social Research 

Association’s (SRA) (2003), the Market Research Society’s (MRS) (2010) and the 

British Educational Research Association’s (BERA) (2011).  

While management researchers and their professional associations (e.g. the British 

Academy of Management) have a relatively relaxed approach concerning the provision 

of ethical codes, there is however a growing pressure for its demand in some other 

academic disciplines (Easterby-Smith, Thorpe and Jackson, 2008).Ten principles of 

ethical practice have been identified by Bell and Bryman (2007) and summarised by 

Easterby-Smith, Thorpe and Jackson, (2008) (See Figure 6.5).    
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Figure 6.6: Key principles in research ethics 

Source: Adapted from Easterby-Smith, Thorpe and Jackson (2008, p134). 

 

To ensure the non-violation of ethical codes for researches in social and management 

sciences, the above ethical principles (figure 6.5) were upheld.  

To achieve, first, access to the respondents were sought and gotten in a much civilised 

manner through letters and telephone calls.  

Second, participant  were not coerced into participating in the research, rather their 

consent were sought and gotten with the use of consent forms (see appendix B4)  as 

argued by Denscombe (2010) that such should be in a written form.  

• Ensuring that no harm comes to participants 1 

• Respecting the dignity of research participants 2 

• Ensuring a fully informed consent of the research participants 3 

• Protecting the privacy of research subjevts 4 

• Ensuring the confidentilality of research data 5 

• Protecting the anonymity of individuals and organisations 6 

• Avoiding deception about the nature or aims of the research 7 

• Declaration of affiliations, funding sources, and conflict of interest 8 

• Honesty and transparency in communicating about the research 9 

• Avoidance of any misleading, or false reporting of research findings 
10 
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Third, those who volunteered to take part in the research were assured of the 

confidentiality of the information, which they will supply. To ensure confidentiality, 

the participants’ names were not required.   

Fourth, data obtained were kept secured so that the information does not get into 

wrong hands.  The data were stored on the school’s personal computer assigned to the 

researcher and researcher’s personal laptop with secured passwords known to the 

researcher only.  

Fifth, the aim of the research and the researcher’s affiliation were clearly statement on 

the research instruments (as in the case of the quantitative strand) or made through 

verbal explanations (as in the case of oral interviews). 

Finally, the researcher has ensured that no mis-leading or false information is included 

in this report. 

6.6 Research time horizons 

Research projects are usually done within a period (Lewis, 2003). This aspect is so 

important and requires attention because of the role time plays in bringing about 

change which research itself brings (Burns, 2005). It is also a well-known fact that 

time is very crucial in business (Hair et al 2007).  

Two time horizons are often considered with respect to the kind of research–cross-

sectional and longitudinal (Saunders, Lewis and Thornhill, 2009). Cross sectional 

studies involve the collection of data on more than one case and at a single point in 

time (Bryman, 2008). It is considered a “snapshot” taken at a particular time 

(Saunders, Lewis and Thornhill, 2009). O’Leary, (2005) argued that such studies are 

often used when a phenomenon or phenomena needs to be described under a particular 

time. This is common practices in academic research since researches are always time 
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constrained. This view finds agreement in the works of Robson (2002), Easterby- 

Smith, Thorpe and Jackson, (2008) and Saunders, Lewis and Thornhill, (2009). The 

method relies much on the application of the survey strategy, but may also be used to 

explore relationships in case studies.  

However, longitudinal studies seek to examine series of snapshot and represents events 

over a given period. They seek to answer the question: has there been a change over a 

period of time? (Bouma and Atkinson, 1995). Longitudinal studies bring about change 

and development.  

Nevertheless, the this study takes its stand on the cross-sectional study in view of the 

fact that time strategy is very vital to exploratory studies where the researcher 

contacted the respondents once for data collection, less expensive and less time 

consuming in comparison to the longitudinal studies (Bryrman, 2008). Also, the 

researcher has limited resources and time for the research. 

6.7  Conclusion  

This chapter of this study carefully presented the procedures that were followed by the 

researcher in obtaining the data for this study that are presented in the next chapter 

(chapter seven). It also discussed the appropriate procedures for the analyses that were 

performed on the data so collected in very clear terms. Samples were collected from 

accounting practitioners, students and academics. All procedures were adequately 

followed as discussed.  
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CHAPTER SEVEN: RESULTS, ANALYSIS OF  

  DATA AND TEST OF PROPOSITIONS 
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7.1 Introduction 

This chapter presents the results and analyses of the data collected in a bid to 

answering the research questions and test the propositions. The results and analysis in 

this chapter are presented in a logical manner following the objectives of the study. 

Hence, data for objectives 1, 2 and 3 were provided from the responses of 

practitioners. They are presented here first. This is followed by data for objectives 4 

and 5 which were provided mostly by students and academics. 

Invariably, the chapter comprises three major sections relating to the three populations; 

accounting practitioners in Nigeria’s public service, undergraduate accounting students 

and accounting academics in Nigerian universities. The first section on accounting 

practitioners in the public service is further sub-divided into five sections, which 

focused on demographic information, fraud prevention and detection mechanisms, 

factor analysis, structural equation modelling and test of propositions. 

The sub-section on the demographic information of practitioners examines the 

distribution of the respondents using frequencies and percentages. This was done 

within the categories of gender, age, highest educational qualification, professional 

qualification, years of experience and job description/rank. The sub-section on fraud 

prevention and detection mechanisms investigated the perceived effectiveness and use 

of fraud prevention and detection methods. This sub-section presents and analyse the 

data that relates directly with objective one of the study, which is “to investigate the 

mechanisms of fraud prevention and detection, and their  levels of effectiveness in 

Nigeria”, thus providing answers to research question 1: “what are the common fraud 

prevention and detection mechanisms and their level of effectiveness in Nigeria? Is 

there any significant difference?” 
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The factor analysis sub-section focuses on the identification of principal factors that 

hinder the application of forensic accounting techniques in Nigeria. It provides data 

and analysis that relates to objective two of the study, which is “to identify the major 

factors that hinder the application of forensic accounting techniques in fraud 

prevention and detection in Nigeria”, thereby answering research question 2: “what are 

the major factors that hinder the application of forensic accounting in fraud prevention 

and detection in Nigeria?” 

The structural equation model was used in examining the strength of relationships 

among variables in the stated proposition is presented next. It provides data that relates 

to objective three of the study, which is “to examine practitioners’ opinions and 

behavioural intention to use forensic accounting techniques in fraud prevention and 

investigation in Nigeria”, hence providing answers to research question 3: “what are 

the practitioners’ opinions and behavioural intention to use forensic accounting 

techniques in fraud prevention and investigation in Nigeria? 

The second section, making use of the undergraduate accounting students, measures 

the level of awareness of forensic accounting techniques among undergraduate 

students. It comprises sub-sections on data entry and cleaning, demographic attributes 

of students and the opinions and behaviours of undergraduate students towards 

forensic accounting.  

In the same way, the third section, making use of accounting academics, presents 

results and analyses on the readiness of universities in taking up forensic accounting 

courses. It begins with data entry observation and cleaning, through the demographic 

details to the opinions of the respondents towards forensic accounting in Nigeria.  
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There is also the fourth section that examines the level of awareness of forensic 

accounting among practitioners, students and academics. Propositions are tested along 

with data analysis where applicable. 

7.2 Results and analysis of responses from accounting practitioners 

7.2.1 Demographic information of practitioners 

Table 7.1 shows the demographic details of practitioners that were the subjects in this 

study.  

In terms of gender, the analysis reveals that 336 of the subjects (57.10 per cent) were 

males while 252 (42.90 per cent) were females (Table 7.1, Figure 7.1).  

  

Figure 7.1:  Percentage distribution of gender among practitioners 

Hence, there were more male subjects in the population of the study than females. 

For age, no respondent was in the age category of between 18-30 years. This agrees 

with the expectation of the researcher since those that were expected to respond to the 

questions were either chief accountants or chief auditors or directors. Such people are 

also expected to be older in age as far as public service is concern. For the other age 

brackets, 16 (2.70 per cent) of the respondents were within the age bracket of 31-40  

MALE 
57% 

FEMALE 
43% 
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Table 7.1: Demographic data of practitioners 

  FREQUENCY PER CENT  VALID PER CENT 

GENDER 

Male 336 57.1 57.1 

Female 252 42.9 42.9 

Total 588 100.0 100.0 

AGE (in years) 

31-40 years 16 2.7 2.7 

41-50 years 269 45.7 45.9 

51-60 years 283 48.1 48.3 

Above 60 years 18 3.1 3.1 

Total 586 99.7 100.0 

System 2 .3   

  588 100.0   

HIGHEST EDUCATIONAL QUALIFICATION 

SSCE/OND 33 5.6 5.6 

BSc/HND 444 75.5 75.5 

MSc/MBA 111 18.9 18.9 

Total 588 100.0 100.0 

PROFESSIONAL QUALIFICATION 

ACCA 24 4.1 4.1 

ICAN 144 24.5 24.5 

ANAN 127 21.6 21.6 

Others 130 22.1 22.1 

None 162 27.6 27.6 

Total 587 99.8 100.0 

System 1 .2   

  588 100.0   

YEARS OF EXPERIENCE 

11-15 38 6.5 6.5 

16-20 184 31.3 31.4 

21-25 228 38.8 38.9 

above 25 136 23.1 23.2 

Total 586 99.7 100.0 

System 2 .3   

  588 100.0   

JOB DESCRIPTION / RANK 

Auditor 123 20.9 20.9 

Chief accountant 322 54.8 54.8 

Director of 
finance/account 

87 14.8 14.8 

Others 56 9.5 9.5 

Total 588 100.0 100.0 
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years while 269 (45.70 per cent) of the total respondents were within the range of 41 

and 50 years. Similarly, 283 (48.10 per cent) of the respondents were within the age 

bracket of 51 and 60 years while 18 (3.10 per cent) were above 60 years (Figure 7.2).  

  

Figure 7.2: Percentage distribution of age among practitioners 

However, there were also 2 subjects, accounting for only 0.3 per cent of the total 

respondents who did not respond to that particular question. This value of 0.3 per cent 

is so insignificant to have any major effect on the general response rate to the question 

of age. Hence, most of the subjects for this study were within the ages of 41 and 60 

years. Most of the intended subjects for this study were also expected to belong to this 

category. 

In terms of highest educational qualification, Table 7.1 reveals that 33 (or 5.6 per cent) 

of the respondents had senior school certificate or ordinary National Diploma. It was 

however surprising to the researcher that people with such educational qualification 

were able to climb to such a high level in the public service. However, a closer 

investigation of the questionnaire reveals that such people had acquired other 

professional qualifications which would have been considered for their promotions to 

18 -30 yrs 
0% 

31 - 40 yrs 
3% 

41 - 50 yrs 
46% 51 - 60 yrs 

48% 
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such high position. Again, the total number of such people within the   subjects of the 

study is very insignificant.  

Those with BSc / HND as the highest educational qualification were 444 (or 75.5 per 

cent) of the total respondents while 111(or 18.90 per cent) had obtained additional 

certificates in the forms of MSc/ MBA. No respondents among the subject of study 

had a PhD. In all, most of the study subjects have obtained a first degree or its 

equivalent (Figure 7.3). 

 

Figure 7.3: Percentage distribution of educational qualification among practitioners 

Further, 426 (about 72 per cent) of the subject of the study had professional 

qualifications in the forms of ACCA, ICAN, ANAN, or others. There was no clear 

pattern of clustering. Actual distribution is shown in figure 7.4. 
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Figure 7.4: Percentage distribution of professional qualifications among practitioners 

On the other hand, 162 (about 28 per cent) of our subjects do not have additional 

qualifications. Since most of the subject posses professional qualifications, these 

would have exposed them and make them to have fair knowledge of what the 

researcher intends to unravel. Such would certainly improve the reliability of the 

research findings. 

Years of experience are important as far as the issue of this research is concern. The 

analysis of the years of experience of the subjects that were used in this study reveals 

that they were well experienced on the job. All the subjects had over 10 years of 

experience on the job.  Precisely, 38(about 7 per cent) had 11-15 years of experience 

on the job, 184 (about 31 per cent) had 16-20 years of experience, 228 (about 39 per 

cent) had between 21 and 25 years of experience and 136 (about 23 per cent) had over 

25 years of experience (Figure 7.5). 
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Figure 7.5: Percentage distribution of years of experience among practitioners 

In view of this, the subjects were well experienced to give the needed responses to the 

questions that were asked. 

In terms of job description, 123 respondents, representing 20.90 per cent were internal 

auditors 322, representing 54.80 per cent were heads of departments (Accounting and 

Finance) while 87; representing 14.80 per cent were directors of finance /accounting. 

56 respondents representing 9.50 per cent hold other ranks and performed other job 

descriptions (Figure 7.6). 

 

Figure 7.6:  Percentage distribution of job descriptions among practitioners 
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In sum, majority of the respondents belonged to the decision making class of their 

various accounting units and hence can influence decisions and behaviour of such 

units. This class of people are qualified to make responses on behalf of their units.    

7.2.2 Data on fraud prevention and detection mechanisms 

Table 7.2 shows the perceived effectiveness of the fraud prevention and detection 

mechanism by practitioners. Fraud prevention and detection mechanisms are ranked 

from the most effective to the least effective. Table 7.2 reveals that the most effective 

fraud detection and prevention mechanism as perceived by practitioners were, the use 

of forensic accountants, data mining, virus protection, fraud prevention and detection 

training, the use of firewalls, fraud auditing and bank reconciliation. Also, the least 

effective of the mechanisms as perceived by the practitioners include staff rotation 

policy, corporate code of conduct and ethics policy, use of ethics officers, fraud 

vulnerability reviews. 
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Table 7.2:   Ranking of perceived effectiveness of fraud prevention and detection 

  mechanisms 

Fraud prevention and  

detection mechanism 

N Mean Rank 

Forensic accountants 588 3.8435 1 

Data mining 587 3.3356 2 

Virus protection 585 3.3299 3 

Fraud prevention and detection training 586 3.2918 4 

Password protection 587 3.2828 5 

Firewalls 587 3.2555 6 

Fraud auditing 585 3.1863 7 

Bank reconciliations 587 3.0443 8 

Digital analysis Benford law 587 2.9693 9 

Increase role of audit committee 586 2.9334 10 

Ethics training 587 2.9302 11 

Inventory observation 586 2.8857 12 

Financial ratios 586 2.7560 13 

Code of sanctions against suppliers  

and contractors 

587 2.7359 14 

Security department 588 2.6769 15 

Fraud reporting policy 588 2.5187 16 

Whistle blowing 588 2.5136 17 

Surveillance equipment 586 2.5051 18 

Internal control 588 2.4439 19 

Discovery sampling 588 2.4354 20 

Reference check on employees 588 2.3844 21 

Operational audits 588 2.3844 22 

Fraud hotline 588 2.3418 23 

Fraud vulnerability reviews 587 2.3288 24 

Ethics officer 587 2.2794 25 

Corporate code of conduct and ethics 

policy 

587 2.1039 26 

Staff rotation policy 587 2.1022 27 

Valid N (list wise) 572   

 

On the other hand, the actual usage of fraud prevention and detection mechanisms by 

these practitioners (or in their units) is presented in Table 7.3 

Table 7.3 reveals that operational audit with rank number 1 is the most frequently used 

fraud detection and prevention mechanism. This is closely followed by corporate code 

of conduct, internal control, bank reconciliations, inventory observation and reference 
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check on employees. The least frequently used are forensic accountants, virus protection, data 

mining and firewall.  

Table 7.3:   Ranking of the actual use of fraud prevention and detection mechanisms 

Fraud prevention and detection  

Mechanism 

N Mean Rank 

Operational audit 587 3.7717 1 

Corporate code of conduct 587 3.7513 2 

Internal control 588 3.7007 3 

Bank reconciliations 588 2.7551 4 

Inventory observation 588 2.6020 5 

Reference check on employees 587 2.5707 6 

Security department 588 2.5544 7 

Staff rotation policy 588 2.5238 8 

Password protection 585 2.4427 9 

Increased role of audit committee 588 2.3214 10 

Financial ratios 588 2.2959 11 

Fraud reporting policy 588 2.2551 12 

Ethics officer 588 2.0697 13 

Code of sanctions against  

suppliers contractors 

588 2.0527 14 

Surveillance equipment 587 2.0153 15 

Fraud vulnerability reviews 588 1.7687 16 

Whistle blowing policy 588 1.5850 17 

Ethics training 588 1.5442 18 

Digital analysis Benford Law 588 1.3759 19 

Fraud hotlines 588 1.3129 20 

Discovery sampling 586 1.2543 21 

Fraud auditing 587 1.0443 22 

Fraud prevention and detection training 587 1.0256 23 

Firewalls 587 .9676 24 

Data mining 587 .9608 25 

Virus protection 587 .9506 26 

Forensic accountants 587 .9404 27 

Valid N (list wise) 580   
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7.2.3 Test of proposition 1 

Proposition 1:  There is a significant difference between the perceived effectiveness of 

  fraud prevention and detection mechanisms, and their actual usage in 

  Nigeria. 

 In testing proposition 1, the Students’ t test (t (df =26) =  3.45, p < 0.05) reveals that 

significant difference exists in the perceived effectiveness of fraud detection and 

prevention mechanism and their perceived usage in fraud prevention in Nigeria (Table 

7.4).  

Table 7.4:  Difference in use and effectiveness of fraud prevention and detection 

 mechanisms 

 

 Paired Differences 
T df Sig. 

(2-

tailed) 

Mean Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

PERCEIVEDEFFE - 

ACTUALUSAGE 

.79995 1.20462 .23183 .32342 1.27648 3.451 26 .002* 

 

 * p < 0.05. (see appendix L, M and N for detail SPSS output)  

 

7.2.4 Factors analysis 

The factors analysis was adopted to identify the specific factors that hinder the 

application of forensic accounting techniques in fraud prevention and detection in 

Nigeria. An examination of the correlation matrix (Table 7.5) reveals very high 

correlation between the twenty three (23) variables. Over 70 per cent of the inter 

correlations between the variables are significant at the 0.05 confidence level. 
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Table 7.5: Correlation matrix of factors that hinder the application of forensic accounting 
 LEX FAE DAC LQA LFP WLE WLP LAW TDR WIB WES GIN CTE AOP LRL LCO LTR ICO LTI WJS TCP FIN IMP 

LEX 1 .518** .650** .994** .992** .657** .689** .990** .732** .589** .992** .650** .560** -
0.003 

.648** .696** -0.008 .699** .980** .644** -0.033 .674** 0.02 

FAE  1 .382** .518** .513** .371** .437** .514** .752** .476** .512** .407** .358** 0.046 .375** .446** 0.06 .438** .502** .364** 0.016 .429** 0.071 

DAC   1 .650** .653** .970** .884** .646** .591** .475** .644** .853** .697** -
0.004 

.986** .883** 0.001 .875** .634** .984** -0.044 .857** 0.023 

LQA    1 .985** .658** .690** .988** .734** .593** .989** .652** .561** 0 .648** .697** -0.012 .697** .974** .644** -0.034 .675** 0.02 

LFP     1 .660** .692** .981** .728** .590** .984** .653** .558** 0.002 .652** .699** -0.006 .698** .972** .648** -0.028 .676** 0.022 

WLE      1 .865** .660** .590** .479** .655** .838** .687** 0.002 .976** .860** 0.005 .851** .642** .963** -0.039 .838** 0.028 

WLP       1 .692** .638** .536** .685** .948** .753** 0.003 .877** .991** 0.005 .983** .672** .876** -0.041 .957** 0.034 

LAW        1 .731** .603** .997** .653** .556** 0 .648** .693** -0.008 .694** .970** .647** -0.034 .671** 0.021 

TDR         1 .741** .727** .616** .503** 0.008 .588** .644** 0.022 .637** .716** .582** -0.023 .633** 0.028 

WIB          1 .598** .542** .389** .102* .466** .533** .110** .530** .579** .480** 0.076 .559** .128** 

WES           1 .646** .554** 0.002 .643** .691** -0.005 .694** .973** .643** -0.028 .669** 0.025 

GIN            1 .720** 0.023 .848** .937** 0.027 .932** .628** .851** -0.02 .968** 0.058 

CTE             1 0.009 .688** .759** 0.019 .751** .554** .696** -0.026 .747** 0.028 

AOP              1 0.003 0.006 .963** 0.014 -0.012 0.014 .947** 0.027 .967** 

LRL               1 .872** 0.006 .864** .633** .976** -0.039 .847** 0.028 

LCO                1 0.006 .991** .679** .872** -0.036 .965** 0.036 

LTR                  0.007 -0.017 0.018 .938** 0.024 .951** 

ICO                  1 .681** .865** -0.029 .959** 0.04 

LTI                   1 .629** -0.042 .660** 0.012 

WJS                    1 -0.028 .852** 0.039 

TCP                     1 -0.014 .936** 

FIN                      1 0.061 

IMP                       1 

**. Correlation is significant at the 0.01 level (2-tailed). 

*. Correlation is significant at the 0.05 level (2-tailed). 
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Given the percentage of significant inter-correlation between these variables; the 

hypothesised factor model appears to be appropriate. 

The Bartlett’s test of sphericity (Table 7.6) confirms that the correlations matrix has 

significant correlation among at least some of the variables. It yields a value = 

34900.00 and an associated level of significance <0.001 at 253 degrees of freedom. 

The very high Kaiser-Meyer_Olkin (KMO) index of 0.919 is far greater than the value 

of 0.6 which is considered as the least for useful factor analysis (Udofia, 2011). 

Table 7.6:  KMO and Bartlett’s test 

Parameter  Value 

Kaiser-Meyer-Olkin 

Measure of Sampling 

Adequacy 

 

Bartlett's Test of 

Sphericity 

 

 

 

 

 

Approx.Chi-Square 

Df 

Sig 

0.919 

 

 

3.479E4 

0.253 

0.000 

 

Hence, the correlation matrix is not an identity matrix. 

Table 7.7 presents the communality of each variable, i.e. the proportion of variance in 

each variable accounted for by the common factors (Ho, 2006). From Table 7.7, the 

proportion of variance accounted for by the common factors is 1 for all the variables. 
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Table 7.7:      Communalities 

Variable Initial Extraction 

Lack of experience 1.000 .965 

FA is expensive 1.000 .401 

Delay at court 1.000 .920 

Lack of quality Forensic analysis 1.000 .961 

Lack of FA professionals 1.000 .954 

Weak law enforcement 1.000 .890 

Weak litigation support in prosecution 

process 

1.000 .943 

Lack of awareness 1.000 .960 

It is technology driven 1.000 .694 

Weak infrastructural base 1.000 .494 

Weak educational system 1.000 .961 

General indiscipline 1.000 .895 

Corrupting tendencies of experts 1.000 .622 

Abuse of office and power 1.000 .974 

Lack of rule of law 1.000 .910 

Lack of continuity on the part of 

investigating agencies 

1.000 .942 

Lack of transparency 1.000 .963 

Institutional corruption 1.000 .930 

Lack of training institution in Nigeria 1.000 .937 

Weak judicial system 1.000 .909 

Too much centralisation of authority 1.000 .947 

Fiscal indiscipline 1.000 .914 

Impunity 1.000 .965 

 

Table 7.8 is the total variance explained. It shows the number of common factors 

computed, the eigenvalues associated with these factors, the percentage of total 

variance accounted for by the factors, the percentage of total variance accounted for 

and the cumulative percentage of total variance accounted for by the factors. Using the 

Kaiser (1970) criterion of retaining only function with eigenvalues of 1 or above, the 

first three factors were retained for rotation. These three factors accounted for 60.53, 

16.82 and 9.83 per cent of the total variance respectively. That is, approximately 87 

per cent of the total variance is attributable to these three factors. The remaining 20 
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factors accounted for only about 13 per cent of the total variance. Thus, a model with 

three factors may be adequate to represent the data set.  

Table 7.8:  Total variance explained 

Co

mp

one

nt 

Initial Eigenvalues Extraction Sums of Squared 

Loadings 

Rotation Sums of Squared Loadings 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

Total % of 

Variance 

Cumulative 

% 

1 13.922 60.530 60.530 13.92

2 

60.530 60.530 8.731 37.961 37.961 

2 3.868 16.816 77.346 3.868 16.816 77.346 7.451 32.397 70.357 

3 2.260 9.828 87.174 2.260 9.828 87.174 3.868 16.816 87.174 

4 .975 4.237 91.411       

5 .531 2.310 93.721       

6 .522 2.269 95.991       

7 .354 1.539 97.530       

8 .135 .588 98.118       

9 .093 .405 98.523       

10 .067 .290 98.813       

11 .049 .214 99.028       

12 .042 .183 99.211       

13 .038 .167 99.378       

14 .031 .136 99.514       

15 .026 .112 99.626       

16 .024 .103 99.728       

17 .018 .077 99.806       

18 .014 .059 99.865       

19 .013 .055 99.920       

20 .010 .042 99.962       

21 .004 .019 99.981       

22 .003 .013 99.994       

23 .001 .006 1.000E2       

 

 

From the scree plot (Fig 7.7), it again appears that a three- factor model should be 

sufficient to represent the data set.   
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Figure 7.7:  Scree plot 

 

Table 7.9 is the rotated component matrix which presents the three factors after varimax 

(orthogonal) rotation. Examination of the factor loadings show that most of the variables 

loaded highly on the three factors. Fifteen variables cross loaded significantly across factor 1 

and factor 2.  
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Table 7.9:    Rotated component matrix 

 Variable Component 

S/No  1 2 3 

1 Delay at court .901 .331  

2 Weak judicial system .896   

3 Lack of rule of law .895 .331  

4 Weak litigation support in  

prosecution process 

.887 .395  

5 Lack of continuity on the  

part of investigating agencies 

.883 .404  

6 Weak law enforcement .877 .348  

7 General indiscipline .875 .360  

8 Institutional corruption .874 .407  

9 Fiscal indiscipline .873 .388  

10 Corrupting tendencies of experts .724   

11 Lack of experience .379 .906  

12 Weak educational system .374 .906  

13 Lack of awareness .379 .903  

14 Lack of quality Forensic analysis .381 .903  

15 Lack of FA professionals .385 .897  

16 Lack of training institution in Nigeria .365 .896  

17 It is technology driven .394 .734  

18 Weak infrastructural base .330 .608  

19 FA is expensive  .592  

20 Abuse of office and power   .987 

21 Impunity   .981 

22 Lack of transparency   .981 

23 Too much centralisation of authority   .973 

 

 

Based on the discussion in section 6.3.2.2, the cross-loaded variable of “delay at court” 

appears to be more conceptually relevant to factor 1. Similarly, the cross-loaded 

variable of “lack of rule of law”, “weak litigation support in prosecution process”, 

”weak law enforcement”, ”lack of continuity on the part of investigating agencies”, 

“general indiscipline”, fiscal indiscipline” , “institutional corruption” and ‘‘corrupting 

tendencies of experts’’ appear to be more conceptually and logically representative of 

factor 1. 
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Furthermore, the cross-loaded variable of “lack of experience”, “lack of forensic 

accounting professionals”, “lack of training institutions in Nigeria offering FA course”, 

“weak educational system”, “lack of quality forensic analysis”, “lack of awareness”, 

“it is technology driven” and weak infrastructural base” are logically representatives of 

factor 2. There were no variables with cross-loading with factor 3. 

Summarily, the factor analysis has identified three factors from the list of twenty three 

variables that hinder the application of forensic accounting services in Nigeria. In 

naming the factors, it is observed that the variables 1, 2, 3, 4, 5, 6, 7, 8, 9, and 10 

loaded positively and significantly on factor 1. A cursory look at the variables indicate 

that they are mostly associated with legal issues (i.e. “delay at court”, “weak judicial 

system”, “lack of rule of law”, “weak litigation support in prosecution process”, “weak 

law enforcement”, etc) and are therefore named “Legal Factor”.  

Associated with factor 2 were nine variables which loaded positively and significantly. 

These variables include “lack of experience”, “lack of forensic accounting 

professionals”, “lack of training institutions in Nigeria”, “weak educational system”, 

“lack of good quality forensic analysis” and “lack of awareness”. Others are “it is 

technology driven”, “weak infrastructural base”, and “forensic accounting is 

expensive”. Because of the dominance of educational variables among the nine 

variables, the factor was therefore named “Educational Factor” 

Four variables (20, 21, 22 and 23.) i.e. “abuse of office power”, “impunity”, “lack of 

transparency” and “centralisation of authority” loaded positively and significantly on 

factor 3. A careful look at the variables reveals that they have something to do with 

political power. The factor was therefore named “Political Factor”. 
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The relative importance of the factor that affects the application of forensic accounting 

in Nigeria is shown by their eigenvalues. The observation is that factor 1 with 

eigenvalue of 13.92 is more important than factor 2 with 3.87, which is more important 

than factor 3 with 2.26.  

7.2.5 Data and analysis of accounting practitioners’ awareness of forensic 

 accounting 

On awareness of existence of forensic accounting among practitioners, 588 

respondents (100 per cent), all of the practitioners are aware of forensic accounting. 

(Table 7.10)  

Table 7.10: Accounting practitioners’ awareness of forensic accounting 

 Frequency Percent Valid Percent Cumulative 

Percent 

Yes 588 100.0 100.0 100.0 

No 0 0 0 0 

Total 588 100 100 100 

 

 

On further exploration into the level of awareness, it is discovered that 84 respondents 

(14.3 per cent) have very low awareness level while 329 respondents (56 per cent) 

have low level of awareness. However, only 175 respondents (29.8 percent) have 

moderate level of awareness (Table 7.11) 

Table 7.11: Accounting practitioners’ level of awareness of forensic accounting 

 

 Frequency Percent Valid Percent Cumulative 

Percent 

Very low 84 14.3 14.3 14.3 

2Low 329 56.0 56.0 70.2 

Moderate 175 29.8 29.8 100.0 

High 0 0 0 100.0 

Very High 0 0 0 100.0 

Total 588 100.0 100.0  
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7.2.6 Structural equation modelling 

The structural equation modelling was performed to examine practitioners’ intention to 

use forensic accounting methods in fraud prevention and detection. Before evaluating 

the fit of the structural model or path model presented in figure 7.2, it is necessary to 

define a measurement model to verify 25 measurement variables written to reflect the 

seven unobserved constructs (educational activity, awareness, perceived benefits, 

perceived risk, perceived susceptibility, perceived severity and behavioural intention) 

in a reliable manner.  

7.2.6.1 Evaluation of measurement model 

Table 7.12 presents the result of the reliability and convergent validity tests. Two items 

were excluded from the refined model since they have corrected item total correlation 

of less than 0.6. All other loadings are above the minimum point of 0.6.  
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Table 7.12:  Reliability and convergent validity test 

Construct Item Corrected  

item  

total  

correlation 

Cronbach’s 

Alpha, α 

CR AVE 

Awareness  

of FA (aw) 

aw1 0.836  

0.906 

 

0.769 

 

0.610 aw2 0.811 

aw3 0.794 

Perceived  

benefits of  

using FA  

services (pb) 

pb1 0.893  

 

 

0.903 

 

 

 

0.857 

 

 

 

0.605 

pb2 0.777 

pb3 0.715 

pb4 0.755 

Perceived risks 

 of using  

FA services  

(pr) 

pr1 0.893  

 

0.923 

 

 

0.910 

 

 

0.773 
pr2 0.855 

pr3 0.792 

Perceived  

severity of  

fraud (pse) 

pse1 0.953  

 

 

0.953 

 

 

 

0.926 

 

 

 

0.758 

pse2 0.880 

pse3 0.849 

pse4 0.865 

Perceived 

susceptibility  

to fraud (psc) 

psc1 0.853  

0.912 

 

0.852 

 

0.662 psc2 0.785 

psc3 0.836 

Behavioural 

intention to  

apply FA (bh) 

bh1 0.802  

0.890 

 

0.833 

 

0.614 bh2 0.784 

bh3 0.789 

Educational 

activities (edu) 

edu1 0.925  

0.947 

 

0.911 

 

0.776 edu2 0.904 

edu3 0.839 

 

 N/B=pb5 and bh1 were discarded because they had item loadings below 0.6.  

(See appendix G). 

 

The results of the reliability test show that all the variables have internal consistencies 

above the value 0.7 (Table 7.12) 

The AVE values for each construct were above 0.5 value that is recommended by 

Fornell and Larcker (1981). Hence, in the present study, all the constructs had AVE > 

0.5 (Table 7.12). Similarly, the results in Table 7.12 show that composite reliability 

(CR) values were all above 0.6 as recommended by Fornell and Larcker (1981) for 
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construct internal consistency to be evidenced. From the foregoing, the convergent 

validity of the measurement properties or model was established. 

Table 7.13 reveals that the square roots of the AVEs are higher than the correlation 

between the constructs within the columns and rows. This implies that all the 23 

reflective variables in the measurement model are different from each other. Hence, 

discriminant validity was achieved. 

Table 7.13: Correlation matrix for the assessment of discriminant validity 

 Edu Aw Pb Pr Pse Psc Bh 

Edu 0.881       

Aw 0.339 0.781      

Pb 0.402 0.559 0.778     

Pr -0.007 -0.096 -0.108 0.879    

Pse 0.256 0.367 0.479 -0.51 0.871   

Psc 0.176 0.382 0.539 -0.061 0.513 0.814  

Bh 0.468 0.651 0.727 -0.144 0.554 0.539 0.784 

 

Figure 7.8 presents the input measurement model of the latent variables in this 

research. 
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Figure 7.8:  Input Measurement Model  
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For this constructed measurement model, all factor loadings are freed (i.e. estimated); 

items are allowed to load on only one construct (i.e., no cross loading); and latent 

constructs are allowed to correlate. 

There are seven constructs with twenty-three variables in the model (Figure 7.8). The 

constructs are educational activities, represented as (edu), awareness of forensic 

accounting techniques (aw), perceived benefits of using forensic accounting techniques 

(pb), perceived risks or barriers to using forensic accounting techniques (pr), perceived 

severity of fraud (pse), perceived susceptibility to fraud (psc) and behavioural intention 

to use forensic accounting techniques (bh).  The construct ‘edu’ has three variables, 

‘edu1’, ‘edu2’ and ‘edu3’. Similarly, ‘aw’ has three variables, ‘aw1’, ‘aw2’ and ‘aw3’. 

Four variables are associated with the construct ‘pb’. There are ‘pb1’, ‘pb2’, ‘pb3’ and 

‘pb4’.  

Furthermore, three variables (pr1, pr2, and pr3) are associated with the construct ‘pr’. 

Again, while four variables (pse1, pse2, pse3 and pse4) explains the construct ‘pse’, 

three (psc1, psc2 and psc3) are rather associated with the construct ‘psc’. Finally, the 

construct ‘bh’ is explained by three variables, ‘bh1’, ‘bh2’ and ‘bh3’. Moreover, each 

of the 23 measurement variables has their associated error term, er.  

The output measurement model is figure 7.9. The output model reveals the associated 

unstandardised regression weights between the observed and unobserved variables. It 

also shows the variances and covarinaces.  For instance, the figure reveal an associated 

unstandardised regression weight of the influence of “edu2” on “edu” be β = 0.98 

while that of “aw2” on “aw” is β = 1.02.  
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Figure 7.9: Output measurement model 
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The input covariance matrix generated from the model’s 23 measurement variables 

contains 276 sample moments. For the measurement model, there are 16 regression 

weights, 21 covariances, 30 variances, for a total of 67 parameters to be estimated 

(Table 7.14). 

Table 7.14 Parameter Summary 

 Weights Covariances Variances Means Intercepts Total 

Fixed 30 0 0 0 0 30 

Labeled 0 0 0 0 0 0 

Unlabeled 16 21 30 0 0 67 

Total 46 21 30 0 0 97 

 

The model, therefore has 209 degrees of freedom (276-67), and the chi-square 

goodness-of- fit statistic was computed (Table 7.15). 

Table 7.15: Degrees of freedom and chi-square 

Goodness-of-fit statistic  Value 

Number of distinct sample moments  276 

Number of distinct parameters to be estimated  67 

Degrees of freedom (276 – 67)  209 

Chi-square  733.526 

Probability level  0.000 

 

The chi-square goodness-of-fit test shows that the model did not fit the data well, χ
2
 

(588, df = 209) = 733.53, p < 0.05. The likelihood ratio chi-square (χ
2
) statistic  is the 
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most important measure of overall fit and the only statistically based measure of 

goodness-of-fit available in structural equation modelling (Jöreskog and Sörbom, 

1993). When the chi-square test is used, the researcher normally intends to reject the 

null hypotheses so as to claim support for its alternative, i.e. there is a significant 

difference between the “observed” and the “expected”. When used in this manner, the 

larger the chi-square the “better”. However, when it is applied in structural equation 

modelling, the researcher is looking for insignificant differences between the actual 

and the predicted matrices (Ho, 2006). In this case, the researcher does not intend to 

reject the null hypotheses, hence the smaller the chi-square “value” the better the fit of 

the model. Since the chi-square is very sensitive to departures from multivariate 

normality of observed variables and increases as a direct function of sample size. Ho 

(2006) advised that chi-square should be complemented with other goodness of fit 

measures. Such other measures include the Goodness-of-Fit Index (GFI) and the Root 

Mean Square Error of Approximation (RMSEA). 

The GFI value for the present study is 0.905 (Table 7.16). The GFI is a measure of 

how much better the model fits compared with no model at all (Jöreskog and Sörbom, 

1989; Ho, 2006). It is a non-statistical measure and ranges from 0, indicating poor fit, 

to 1, indicating perfect fit. 

Table 7.16: Goodness of Fit Index (GFI) 

Model RMR GFI AGFI PGFI 

Default model .058 .905 .875 .685 

Saturated model .000 1.000   

Independence model .677 .216 .145 .198 
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Although, no threshold levels for acceptability have been set, it is generally agreed that 

higher values indicates better fit (Ho, 2006). Hence, the GFI value of 0.905 (Table 

7.16) is an indication of a better fit. It is therefore concluded that the data in the present 

study fits the model well. 

The Root Mean Error of Approximation (RMSEA), which takes into account the error 

of approximation in the population, is a measure of discrepancy per degree of freedom. 

Browne and Cudeck (1993) as cited by Ho (2006: p. 285) assert that RMSEA is used 

to find out, “how well would the model, with unknown but optically closer values, fit 

the population covariance matrix if it were measured?” Acceptable values range from 

0.05 to 0.08, while values ranging from 0.08 to 0.10 indicate mediocre fit and those > 

0.10 indicate poor fit (Ho, 2006). In the present study the RMSEA value for the 

measurement model is 0.065 (Table 7.17). Hence, the model is deemed acceptable.  

Table 7.17:  Root Mean Square Error of Approximation (RMSEA). 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .065 .060 .071 .000 

Independence model .297 .293 .301 .000 

 

Further, although the model did not fit well by the chi-square test, the baseline 

comparisons fit indices of Normed Fit Index (NFI), Relative Fit Index (RFI), 

Incremental Fit Index (IFI), Tucker-Lewis Index (TFI) and comparative Fit Index 

(CFI) were higher than 0.90 with the least being 0.934 (Table 7.18). Given the range of 

the computed baseline comparison fit indices, the remaining possible improvement in 

the fit of the hypothesised model appears very small as to be of any practical 

significance (Ho 2006).  
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Table 7.18:  Baseline Comparisons 

Model NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 

CFI 

Default model .945 .934 .960 .952 .960 

Saturated model 1.000  1.000  1.000 

Independence model .000 .000 .000 .000 .000 

 

Again, all indicators loaded significantly by the critical ratio (Z-score) test (< ± 1.96, p 

< 0.05) (Table 7.19). The critical ratio tests the significance of the path coefficients 

(Ho, 2006). 

Table 7.19:   Unstandardised regression weights:  

   Estimate S.E. C.R. P Label 

aw1 <--- Aw 1.000     

aw2 <--- Aw 1.020 .033 31.059 *** par_1 

aw3 <--- Aw 1.000 .035 28.488 *** par_2 

pb1 <--- Pb 1.000     

pb2 <--- Pb .894 .028 31.841 *** par_3 

pb3 <--- Pb .723 .029 24.991 *** par_4 

pb4 <--- Pb .836 .029 29.306 *** par_5 

pr1 <--- Pr 1.000     

pr2 <--- Pr .919 .024 37.870 *** par_6 

pr3 <--- Pr .926 .032 29.372 *** par_7 

bh2 <--- Bh 1.000     

bh3 <--- Bh .951 .035 27.241 *** par_8 

bh4 <--- Bh .909 .033 27.624 *** par_9 

pse1 <--- Pse 1.000     

pse2 <--- Pse .933 .020 47.193 *** par_16 

pse3 <--- Pse .820 .019 43.294 *** par_17 

pse4 <--- Pse .908 .021 42.674 *** par_18 

psc1 <--- Psc 1.000     

psc2 <--- Psc .880 .032 27.334 *** par_19 

psc3 <--- Psc .940 .029 32.515 *** par_20 

edu1 <--- Edu 1.000     

edu2 <--- Edu .979 .019 51.609 *** par_30 

edu3 <--- Edu .902 .025 35.941 *** par_31 

All indicators also loaded substantially on their respectively constructs with the 23 

measurement variables having their standardised regression weights greater than 0.7 

(Table 7.20). 
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Table 7.20:   Standardised Regression Weights 

   Estimate 

aw1 <--- Aw .885 

aw2 <--- Aw .912 

aw3 <--- Aw .864 

pb1 <--- Pb .987 

pb2 <--- Pb .822 

pb3 <--- Pb .738 

pb4 <--- Pb .795 

pr1 <--- Pr .969 

pr2 <--- Pr .909 

pr3 <--- Pr .817 

bh2 <--- Bh .923 

bh3 <--- Bh .816 

bh4 <--- Bh .821 

pse1 <--- Pse .993 

pse2 <--- Pse .903 

pse3 <--- Pse .886 

pse4 <--- Pse .882 

psc1 <--- Psc .919 

psc2 <--- Psc .823 

psc3 <--- Psc .904 

edu1 <--- Edu .979 

edu2 <--- Edu .944 

edu3 <--- Edu .856 

 

These results provide enough evidence for the fact that the 23 measurement variables 

are significantly represented by their respective latent construct. Hence, the 

confirmatory factor analysis model fits the data well. However, an examination of the 

modification indices suggests that the fit of the model can be improved substantially by 

allowing the errors term er3 (associated with the measurement variable aw3) and er23 

(associated with the measurement variable edu3) to correlate (Table 7.21).  
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Table 7.21:   Modification Indices 

   M.I. Par Change 

er23 <--> Aw 13.317 .122 

er21 <--> Aw 12.555 -.074 

er17 <--> er23 18.632 .083 

er17 <--> er21 19.201 -.053 

er16 <--> Pse 13.542 -.093 

er15 <--> edu 16.990 .116 

er14 <--> er23 10.227 -.038 

er13 <--> Psc 11.851 -.116 

er13 <--> er20 14.561 -.084 

er12 <--> Psc 10.541 .117 

er12 <--> Pse 20.554 -.165 

er12 <--> er14 10.767 -.044 

er12 <--> er13 21.742 .122 

er8 <--> Aw 11.442 .071 

er3 <--> er23 119.947 .292 

er3 <--> er22 22.951 -.088 

er2 <--> er23 31.758 -.132 

er2 <--> er22 59.903 .125 

er2 <--> er21 12.278 -.051 

er1 <--> er21 11.943 .054 

er1 <--> er10 16.402 -.098 

 

Allowing these two error terms to correlate reduces the chi-square value of the 

modified model by at least 119.947 from 733.526 in Table 7.15 to 594.626 in Table 

7.22. While this is a substantial decrease (for the loss of 1 degree of freedom) from 209 

in Table 7.15 to 208 in Table 7.22, the decision to implement or not to implement 

modification generally rests with the researcher, and on the theoretical justification for 

the modification, in particular (Ho, 2006). In the present study, the two measurement 

variables (aw3 and edu3) associated with the error terms er3 and er23 appear to share 

something in common, above and beyond the latent constructs, they were written to 

represent. Hence, the modification of the model was performed. 

Figure 7.10 is the input diagram of the modified model.  
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 Figure 7.10:   Modified input model of confirmatory factor analysis 

Figure 7.11 is the modified output model with the associated unstandardised regression 

weights, variances and covariances. 

 



235 
 

 Figure 7.11:   Modified output model of confirmatory factor analysis 

Tables 7.22, 7.23 and 7.24 present the chi-square-goodness-of-fit value, the 

unstandardised and standardised regression weights for the modified model 

respectively. Table 7.22 reveals that the chi-square value of the modified model 

(594.626) is smaller than the chi-square value obtained for the original model 
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(733.526) in Table 7.15. With a smaller chi-square value, the modified model 

therefore, represents a better fit to the data than the original model. 

Table   7.22: Chi-square of the modified model 

Parameter Value 

Chi-square 594.626 

Degrees of freedom 208 

Probability level 0.000 

 

Like Table 7.19, all indicators loaded significantly by the critical ratio (Z-score) test (< 

± 1.96, p < 0.05)(Table 7.23). However, the results in Table 7.23 are slightly different 

from those in Table 7.19. This is an indication to the effect of the modification. For 

example, the estimate for the effect of aw3 on Aw is 1.00 with C.R = 24.488 for the 

unmodified model, the values changed to 0.991 and 29.662 respectively for the 

modified model.  
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Table 7.23:  Unstandardised regression weights of modified model 

   Estimate S.E. C.R. P Label 

aw1 <--- Aw 1.000     

aw2 <--- Aw 1.041 .033 31.601 *** par_1 

aw3 <--- Aw .991 .033 29.662 *** par_2 

pb1 <--- Pb 1.000     

pb2 <--- Pb .894 .028 31.842 *** par_3 

pb3 <--- Pb .723 .029 24.992 *** par_4 

pb4 <--- Pb .836 .029 29.306 *** par_5 

pr1 <--- Pr 1.000     

pr2 <--- Pr .919 .024 37.867 *** par_6 

pr3 <--- Pr .926 .032 29.370 *** par_7 

bh2 <--- Bh 1.000     

bh3 <--- Bh .952 .035 27.241 *** par_8 

bh4 <--- Bh .909 .033 27.615 *** par_9 

pse1 <--- Pse 1.000     

pse2 <--- Pse .933 .020 47.192 *** par_16 

pse3 <--- Pse .820 .019 43.295 *** par_17 

pse4 <--- Pse .908 .021 42.674 *** par_18 

psc1 <--- Psc 1.000     

psc2 <--- Psc .880 .032 27.339 *** par_19 

psc3 <--- Psc .940 .029 32.509 *** par_20 

edu1 <--- Edu 1.000     

edu2 <--- Edu .993 .019 53.475 *** par_30 

edu3 <--- Edu .927 .023 39.966 *** par_31 

Table 7.24 when compared with Table 7.20 for the unmodified model reveal lower 

regression weights. For example, the estimate of the weight of “aw1” on “aw” indicate 

a value of 0.885 and 0.876 for the unmodified and modified models respectively. 
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Table 7.24:  Standardised Regression Weights of modified model 

   Estimate 

aw1 <--- Aw .876 

aw2 <--- Aw .921 

aw3 <--- Aw .858 

pb1 <--- Pb .987 

pb2 <--- Pb .822 

pb3 <--- Pb .738 

pb4 <--- Pb .795 

pr1 <--- Pr .969 

pr2 <--- Pr .909 

pr3 <--- Pr .817 

bh2 <--- Bh .923 

bh3 <--- Bh .816 

bh4 <--- Bh .822 

pse1 <--- Pse .993 

pse2 <--- Pse .903 

pse3 <--- Pse .886 

pse4 <--- Pse .882 

psc1 <--- Psc .919 

psc2 <--- Psc .823 

psc3 <--- Psc .904 

edu1 <--- Edu .972 

edu2 <--- Edu .951 

edu3 <--- Edu .862 

 

Since both the original model and modified model are based on the same data set, and 

have different degrees of freedom, it was possible for a direct comparison in goodness-

of-fit to be conducted between them (see Ho, 2006). A test of the original model 

against the modified model was obtained by subtracting the smaller chi-square value 

from the larger one. Hence, the comparison chi-square value is 733.526 - 594.626 = 

138.900. According to Ho (2006: p. 310), “if the original model is correctly specified, 

this value will have an approximate chi-square distribution with degrees of freedom 

equal to the difference between the degrees of freedom of the competing models”. In 

the present study, the difference in degrees of freedom is 1 (i.e. 209-208). Here, with 1 

degree of freedom, a chi- square value of 138.900 is significant at the 0.05 level. In 
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view of this, it is concluded that the modification model (with correlated errors) 

represents a significantly better fit to the data set than the original model. It should be 

noted that the regression weights obtained under the modified model are similar to 

those obtained under the original model. Hence, the regression weights also remain 

statistically significant under the critical ratio test.  

7.2.6.2 Evaluation of the structural model 

Since the modified measurement model has been confirmed, the fit of the structural 

path model was then evaluated. Figures 7.12 and 7.13 present the input and output 

models respectively. This was done to find out the explanatory power of the model and 

the significance of the path coefficients. The explanatory powers of the model were 

assessed using the coefficient of determination, R
2
 (square multiple correlation) of the 

endogenous constructs (Santosa, Wei and Chan, 2005; Ho, 2006; Muthusamy, 

Quaddus and Evans, 2010b). 
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Figure 7.12:    Input structural model 

Figure 7.13 is the graphical representation of the results of the structural model, 

indicating the associated unstandadised regression weights for each relationship and 

the corresponding variances and covarinaces. For example, the figure reveal an 

associated unstandardised regression weight of the influence of education “edu” on 

awareness “aw” to be β = 0.38 while that of “aw” on perceived risks, “pr” is β = -0.08. 

Similarly, the variance for variance for perceived severity of fraud, “pse” and 

perceived susceptibility to fraud “psc” are 1.70 and 1.63 respectively. Also, figure 7.13 

further reveals the covariances for the correlations between “edu” and “psc”, “edu” and 

“pse”, and “psc” and “pse” to be 0.30, 0.43 and 0.85 accordingly. 
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Figure 7.13:   Output structural model 

However, it is necessary to begin by assessing unstandardised regression weights and 

standardised regression weights generated from the maximum likelihood procedure 

(Tables 7.25 and 7.26). Associated with each estimated unstandardised regression 
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coefficient (in the regression weights table) are the standard error (S.E) and critical 

ratio (C.R) value. The standard error of the coefficients represents the expected 

variation of the estimated coefficient. It is an index of the efficiency of the predictor 

variables in predicting the endogenous variable (Ho, 2006).The usefulness of S.E is 

that; the smaller it is, the more efficient the predictor variable is. In this present case, 

all the S.E scores are small. They range between 0.019 and 0.044. 

Table 7.25:  Unstandardised regression weights of structural model 

 

 

   Estimate S.E. C.R. P Label 

Aw <--- edu .373 .044 8.490 ***  

Pb <--- aw .521 .035 14.825 ***  

Pr <--- aw -.077 .034 -2.259 .024  

Bh <--- pb .637 .027 23.448 ***  

Bh <--- pr -.057 .029 -2.002 .045  

Bh <--- psc .117 .028 4.190 ***  

Bh <--- pse .135 .026 5.109 ***  

aw1 <--- aw 1.000     

aw2 <--- aw 1.050 .033 31.485 ***  

aw3 <--- aw .996 .034 29.347 ***  

pb1 <--- pb 1.000     

pb2 <--- pb .901 .028 31.733 ***  

pb3 <--- pb .729 .029 24.969 ***  

bh2 <--- bh 1.000     

bh3 <--- bh .980 .041 24.084 ***  

bh4 <--- bh .930 .039 24.105 ***  

pr1 <--- pr 1.000     

pr2 <--- pr .921 .024 37.869 ***  

pr3 <--- pr .928 .032 29.410 ***  

pb4 <--- pb .841 .029 29.188 ***  

psc1 <--- psc 1.000     

psc2 <--- psc .878 .032 27.388 ***  

psc3 <--- psc .931 .029 31.972 ***  

pse1 <--- pse 1.000     

pse2 <--- pse .934 .020 47.212 ***  

pse3 <--- pse .821 .019 43.209 ***  

pse4 <--- pse .909 .021 42.640 ***  

edu1 <--- edu 1.000     

edu2 <--- edu .998 .019 53.314 ***  

edu3 <--- edu .937 .023 40.084 ***  

      

 

The critical ratio (C.R) is the test of the significance of the path coefficient obtained by 

dividing the parameter estimate by its respective standard error. It is distributed 
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approximately as z (Ho, 2006). Hence, a critical ratio that is more extreme than ± 1.96 

indicates a significant path (p < 0.05). Following this criterion, the results in Table 

7.25 indicate that the unstandardised regression weights are all significant by the 

critical ratio test (> ± 1.96, p < 0.05) (except for those parameters that were fixed to 1). 

For the standardised regression weight in Table 7.26, the results indicate that 

educational activities is significantly and positively related to awareness in forensic 

accounting services (β = 0.36, p < 0.001). Hence, the more the involvement in 

educational activities that promotes forensic accounting, the higher the level of 

awareness in forensic accounting services. Also, awareness in forensic accounting 

techniques is significantly and positively related to the perceived benefits of using 

forensic accounting techniques (β = 0.58, p < 0.001).  
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Table 7.26:  Standardised regression weights of structural model 

   Estimate 

Aw <--- Edu .358 

Pb <--- Aw .575 

Pr <--- Aw -.099 

Bh <--- Pb .757 

Bh <--- Pr -.058 

Bh <--- Psc .146 

Bh <--- Pse .173 

aw1 <--- Aw .882 

aw2 <--- Aw .915 

aw3 <--- Aw .863 

pb1 <--- Pb .982 

pb2 <--- Pb .825 

pb3 <--- Pb .741 

bh2 <--- Bh .894 

bh3 <--- Bh .802 

bh4 <--- Bh .802 

pr1 <--- Pr .968 

pr2 <--- Pr .910 

pr3 <--- Pr .818 

pb4 <--- Pb .797 

psc1 <--- Psc .923 

psc2 <--- Psc .824 

psc3 <--- Psc .899 

pse1 <--- Pse .992 

pse2 <--- Pse .904 

pse3 <--- Pse .886 

pse4 <--- Pse .883 

edu1 <--- Edu .977 

edu2 <--- Edu .946 

edu3 <--- Edu .857 

 

This therefore implies that the greater the level of awareness in forensic accounting 

techniques/services, the higher the perceived benefits of using forensic accounting 

services. But, awareness in forensic accounting services is significantly and negatively 

related to perceived risk or barrier to using forensic accounting services (β =  - 0.10, p 

< 0.05). Thus, the greater the level of awareness, the lesser the perceived risks or 

barriers to the use of forensic accounting services. When practitioners perceive that 

there are less risks or barriers in using forensic accounting, they will go for it. The 

risks or barriers here may be in terms of the cost of acquiring the services of the expert 
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forensic accountant and the infrastructure needed to drive this new technology. 

Awareness is therefore needed to lessen the perceived barriers and risks. 

The standardised regression weights in Table 7.26 further reveals that perceived 

benefits of using forensic accounting techniques is significantly and positively related 

to behavioural intention to use the forensic accounting services (β = 0.76, p < 0.001). 

Hence, the higher practitioners perceived the benefits of using forensic accounting 

techniques the more they intend to use it in their units/departments. On the other hand, 

perceived risks to using forensic accounting services is significantly and negatively 

related to the intention of using forensic accounting services (β = - 0.06, p < 0.05). 

Therefore, the lower the perceived risks of forensic accounting, the higher the intention 

of using forensic accounting services. 

Furthermore, the perceived susceptibility to fraud is significantly and positively related 

to the intention of using forensic accounting services (β = 0.15, p < 0.001). Hence, the 

higher the perceived susceptibility to fraud, the more practitioners would intend to use 

forensic accounting services. Similarly, the perceived severity of fraud is significantly 

and positively related to intention of using forensic accounting services (β=0.17, p < 

0.001). Practitioners will also intend to use forensic accounting services as perceived 

severity of fraud increases. The results also indicate that the twenty three observed 

measurement variables are significantly represented by their respective latent 

constructs (p < 0.001). 

Having assessed the regression weights and standardised regression weights, one can 

now examine the explanatory powers of the model. Falk and Miller (1992) suggest that 

the minimum coefficient of determination, R
2 

should be 0.10 for a model to be 
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considered to be powerful. Table 7.27 is the squared multiple correlations of the 

structural model.  

Table 7.27:   Squared Multiple Correlations of the structural model from AMOS 

  output 

Variable /construct   Estimate 

Aw   .128 

Pr   .010 

Pb   .331 

Bh   .682 

edu3   .735 

edu2   .894 

edu1   .954 

pse4   .779 

pse3   .784 

pse2   .817 

pse1   .985 

psc3   .808 

psc2   .679 

psc1   .852 

pb4   .635 

pr3   .669 

pr2   .829 

pr1   .936 

bh4   .643 

bh3   .643 

bh2   .799 

pb3   .549 

pb2   .680 

pb1   .965 

aw3   .744 

aw2   .838 

aw1   .777 

 

Table 7.28 presents the coefficients of determination, R
2
 of all the endogenous 

constructs from Table 7.27. 

 

 



247 
 

Table 7.28:  Summary of coefficient of determination R
2
 for endogenous  

  constructs 

Construct R
2 

Awareness (aw) 0.128 

Perceived risk (pr) 0.010 

Perceived benefit (pb) 0.331 

Behavioural intention (bh) 0.682 

 

Table 7.28 shows that all the R
2
 values are above the minimum requirement of 0.10, 

except for perceived risks. This finding is similar to those of Muthusamy, Quaddus and 

Evans (2010b) where they concluded that the low R
2
 value for perceived risks suggests 

that awareness is only one of the many factors influencing perceived risks. This 

suggestion is also made for the present finding. Above all, the overall coefficient of 

multiple determination (R
2
) value for the model is 0.682. This means that the data fit 

the model well and the model explains 68.20 per cent of the variance of the intention to 

use forensic accounting services. This is higher than the findings of Muthusamy, 

Quaddus and Evans (2010b), in which case the model was able to explain 39.50 per 

cent of the total variance. For this study, the unexplained 0.318 per cent of the variance 

on the behavioural intention of using forensic accounting services is attributed to the 

unique factor z1 (residual). Hence, a relatively high percentage of the practitioners 

intend to use forensic accounting techniques in fraud prevention and detection. 

Nevertheless, examination of the modification indices (Table 7.29) suggest that the fit 

of the model can be improved substantially by allowing the error terms of er3 

(associated with the measurement variable aw3) and er23 (associated with the 
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measurement variable edu3) to correlate, as was the case with the measurement model 

(Figures 7.14  and 7.15).  

Table 7.29  Modification Indices for the structural model 

 

 

 

 

 

 

 

 

 

 

 

 

 

   M.I. Par Change 

z4 <--> Pse 16.950 .251 

z4 <--> Psc 29.156 .339 

z3 <--> Edu 13.731 .197 

z3 <--> Pse 10.654 .156 

z3 <--> Psc 32.872 .281 

z1 <--> Edu 27.524 .189 

z1 <--> z4 16.102 .152 

z1 <--> z3 15.342 -.116 

er23 <--> z4 11.890 .136 

er22 <--> Pse 10.277 -.074 

er17 <--> er23 18.223 .082 

er17 <--> er21 19.370 -.054 

er16 <--> Psc 20.826 .125 

er16 <--> z4 10.278 .100 

er20 <--> z4 14.537 .145 

er10 <--> z3 13.548 .111 

er8 <--> z3 11.657 -.066 

er13 <--> Psc 11.980 -.128 

er13 <--> er20 14.343 -.084 

er12 <--> Pse 22.023 -.177 

er12 <--> Psc 17.606 .163 

er12 <--> er14 12.262 -.047 

er12 <--> er13 12.316 .090 

er11 <--> Edu 12.879 .120 

er11 <--> z4 18.661 .152 

er11 <--> z3 12.172 -.096 

er4 <--> Psc 10.043 .074 

er4 <--> er10 11.977 .050 

er3 <--> er23 120.589 .294 

er3 <--> er22 28.649 -.099 

er2 <--> er23 35.484 -.139 

er2 <--> er22 54.933 .119 

er2 <--> er21 13.695 -.054 

er1 <--> z1 14.098 .091 

er1 <--> er21 11.938 .055 

er1 <--> er10 15.222 -.095 
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Figure 7.14:  Modified input structural model 

The modified output model (Figure 7.15) shows the regression weights that are 

associated with the respective measurement. 
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Figure 7.15: Modified output structural model 

With the reduction in the chi-square goodness-of-fit from 1064.087 to 924.333, the 

modified model therefore represents a better fit to the data than the original model. 

However, the R
2 

remained unchanged. 
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7.2.6.3  Test of model propositions (Propositions 2 – 8) 

Table 7.30 presents the summary of the results of the test of the seven propositions 

within the SEM that were posited in this research 

Table 7.30: Test of propositions from SEM 

Proposition  Unstandardised 

Regression 

weights 

CR 

value 

P Remarks 

P2:  Educational activities  

 (edu)→Awareness 

(aw) 

 

 0.373 

 

8.490 

 

<0.001 

 

Supported 

 

P3: Awareness (aw)  

 → perceived  

 benefits (pb) 

 

 

0.521 

 

14.825 

 

<0.001 

 

Supported 

P4: Awareness (aw) → 

 preceived risk  

 

 

-0.077 

 

-2.259 

 

0.024 

 

Supported 

P5: Perceived benefits  

 (pb)→behavioural 

 intention(bh) 

 

 

 

0.637 

 

 

23.448 

 

 

<0.001 

 

 

Supported 

P6: Perceived risk(pr)  

 →behavioural  

 intention (bi)  

 

 

 

-0.057 

 

 

-2.002 

 

 

0.045 

 

 

Supported 

P7: Perceived 

 susceptibility  

 to fraud  

 (psc)→behavioural 

 intention (bh) 

 

 

0.117 

 

4.190 

 

<0.001 

 

Supported 

P8: Perceived severity  

 of fraud (pse)  

 →behavioural 

 intention (bh) 

 

 

0.135 

 

 

5.109 

 

 

<0.001 

 

Supported 

 

Proposition 2: Educational activities of training institutions (universities) will  

  positively influence practitioner’s awareness in forensic accounting 

  services. 
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Educational activities of training institution were found to positively influence the 

awareness of forensic accounting techniques. Previous studies were done on 

professional bodies, accounting firms, media and government (Hutlink et al 1997; 

Framback et al 1998; Quaddus and Homfmeyer 2007; Muthusamy, Quaddus and 

Evans 2010b). The present study has found awareness of forensic accounting services 

to be significantly and positively influenced by educational activities of training 

institutions. Hence, educational institutions in Nigeria have a significant role to play in 

promoting the application of forensic accounting services. This it can do by including 

forensic accounting courses in their curriculum and encouraging specialisation in the 

area. This may further include organisation of academic workshops, seminars and 

conferences.  

 

Proposition 3: Awareness of forensic accounting techniques will positively influence 

  the perceived benefits of using it in fraud prevention and investigation 

  in Nigeria. 

The result of the study shows that awareness of forensic accounting services positively 

influence perceived benefits of using forensic accounting services. This finding is 

similar to that of Muthusamy, Quaddus and Evans (2010b). It therefore means that the 

more practitioners are aware of the services of forensic accounting the more they will 

perceive the benefits of using forensic accounting services in their organisations. 

Proposition 4: Awareness of forensic accounting techniques will negatively influence 

  the perceived risks of  using it in fraud prevention and investigation in 

  Nigeria. 
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This study confirmed the proposed negative direction of the relationship between 

awareness and perceived risks of using forensic accounting services. The implication is 

that when organisations vis-à-vis practitioners are aware of forensic accounting 

services, their benefits in the risks of acquiring these services are significantly reduced. 

Forensic accounting services is therefore likely going to be employed in the detection 

and prevention of fraud in Nigeria based on the practitioners’ perceptions on the 

benefits and risks of acquiring the services. 

 

Proposition 5: The perceived benefits of using forensic accounting techniques will 

  positively influence the intention to use it as major fraud prevention 

  and investigation method in Nigeria. 

Proposition 6: The perceived risks of using forensic accounting techniques will  

  negatively influence the intention to use it as fraud prevention and  

  investigation method in Nigeria 

It has been confirmed in this study that the perceived benefits of using forensic 

accounting services will positively influence the behavioural intention of accounting 

practitioners in using forensic accounting techniques in fraud prevention and detection 

in Nigeria. On the other hand, perceived risks of using forensic accounting services 

will negatively influence its application in fraud prevention and detection in Nigeria. 

Invariably, the more practitioners perceive the benefits, the more they will intend to 

acquire the service and the less they perceive the risks, the more likely they will intend 

to acquire the services of forensic accountants. 
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Proposition 7: The perceived susceptibility to fraud will positively influence  

  practitioners’ intention to use  forensic accounting techniques in fraud 

  prevention and investigation in Nigeria 

Proposition 8: The perceived severity of fraud will positively influence practitioners’ 

  intention to use forensic accounting techniques in fraud prevention and 

  investigation in Nigeria 

Propositions 6 and 7 tested the influence of the threat perception factors on the 

practitioners’ intention of using forensic accounting services. Statistical analysis 

performed in the course of this study confirmed the positive influence of perceived 

susceptibility on intention to be consistent with previous studies (Roden, 2004; 

Muthusamy, Quaddus and Evans, 2010b). The organisation’s or department‘s 

susceptibility to fraud will increase the intention of using forensic accounting services 

in fraud prevention. Again, educational institutions have a role to play in this direction. 

Similarly, statistical analysis confirmed the positive influence of perceived severity of 

fraud on intention. This finding, which is in the proposed direction, is a marked 

improvement of the insignificant influence obtained by Muthusamy, Quaddus and 

Evans (2010b).  

7.3  Results and analysis of responses from students   

This section presents the analyses of the quantitative data that were needed to examine 

levels of awareness of forensic accounting methods among undergraduate students in 

Nigerian universities majoring in accounting programmes. The section begins with 

data entry and cleaning through the analyses of demographic attributes of the 

respondents to opinion and behaviour of undergraduate students towards forensic 

accounting education in terms of awareness. 
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7.3.1 Data entry and cleaning 

Some preliminary analysis was performed prior to the descriptive and inferential 

analyses to assess the accuracy of the data entry. This was done in terms of the 

response rate and the number of valid and missing cases.  

The accuracy of the data entry examined in terms of number of valid and missing cases 

is found in Table 5.31. Of all the usable 497 retrieved copies of the questionnaire, 497 

(100.00 per cent) were valid for universities. 493 (99.20 per cent) were valid for 

gender while 4 cases were missing and 492 (98.99 per cent) were valid for age while 5 

(1.01 per cent) cases were missing.  Also, 494 (99.94 per cent) were valid for year of 

study while 3 (0.06) were missing cases and 493 (99.20 per cent) were valid for “I am 

aware of the existence of forensic accounting” while 4 (0.8 per cent) were missing 

cases. 

Table 7.31:  Validating of data entry 

Variables  Valid 

 cases 

Missing 

cases 

Name of University 

Gender 

 497 

               493 

0 

4 

Age  492 5 

Year of study  494 3 

Awareness of existence of FA  493 4 

First source of information  341 0  

Level of awareness of forensic accounting  341 0 

Offering of forensic accounting courses by university  

Availability of forensic accounting lecturers  

 340 

  

    340 

1 

 

1 

Knowledge of forensic accounting and positive impact on 

undergraduates’ training 

          

              341 

 

0 

Knowledge of forensic accounting and positive impact in the 

fight against fraud 

              341 0 
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 After the screening item (i.e., item 5) on the questionnaire, the number of usable 

copies of questionnaire reduced to 341. Item 6, “first source of information” has 341 

(100.00 per cent) responses. Similarly, item 7, 10, 11 have 341 (100.00 per cent) 

responses.  But items 8 and 9 have 340 (99.71 per cent) responses with 1 (0.29 per 

cent) non-responses each. Based on this exploratory analysis, it was observed that 

there was no significant number of missing cases or non-responses hence, none of the 

cases were removed from further analysis. This also informed the decision not to 

proceed with missing value analysis (MVA). 

7.3.2 Demographic details of student respondents 

Demographic details of student respondents are displayed on frequency tables (Tables 

7.32 to 7.35). Table 7.32 is the respondent’s university.  

 

Table 7.32:  Student respondents’ university 

 University Frequency Percent Valid 

Percent 

Cumulative 

Percent 

 UNILAG 68 13.7 13.7 13.7 

OAU 57 11.5 11.5 25.2 

UNIABUJA 80 16.1 16.1 41.2 

UNILORIN 42 8.5 8.5 49.7 

UNIJOS 54 10.9 10.9 60.6 

UNICAL2 63 12.7 12.7 73.2 

UNIBEN2 44 8.9 8.9 82.1 

UNIPORT 42 8.5 8.5 90.5 

UNIUYO 47 9.5 9.5 100.0 

Total 497 100.0 100.0  

 

It reveals that university of Abuja (UNIABUJA) has the highest number of 

respondents (80), accounting for 16.1 per cent while university of Ilorin (UNILORIN) 

and university of Port Harcourt (UNIPORT) have the least number( 42) accounting for 

8.5 per cent each. However, there is no serious disparity in the distribution of 

respondents across the various universities (See figure 7.16). 
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Figure 7.16: Percentage distribution of student respondents across sampled  

  universities 

 

Data in Table 7.33 shows the respondent’s gender. 

Table 7.33: Student respondents’ gender 

  Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid Male 377 75.9 76.5 76.5 

Female 116 23.3 23.5 100.0 

Total 493 99.2 100.0  

Missing System 4 .8   

Total 497 100.0   

 

The table reveals that male gender in the sample was 377 (76.5 per cent) while the 

female gender was 116 (23.5 per cent). Here, there were more male respondents than 

females (Figure 7.17). It generally appears that some professions are dominated by a 

particular gender than the other and accounting is not an exemption. We have already 

seen where there are more male practitioners than the female counterpart in section 

7.2.1 of this thesis.  
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Figure 7.17:  Percentage distribution of sampled undergraduates by gender 

The age ranges of the respondents are shown in Table 7.34. 

 

Table 7.34:  Student Respondents’ age 

 Age Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid 18-24 years 430 86.5 87.4 87.4 

25-30 years 57 11.5 11.6 99.0 

Above 

30 years 

5 1.0 1.0 100.0 

Total 492 99.0 100.0  

Missing System 5 1.0   

Total 497 100.0   

 

Table 7.34 shows that 430 (87.4 per cent) of the respondents were in the age range of 

18-24 years, 57 (11.6 per cent) were in the range of 25-30 years and 5 (1.0 per cent) 

were above 30 years (Figure 7.18). 

 

Males 
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24% 
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Figure 7.18: Percentage distribution of sampled students by age 

It can therefore be concluded that a high number of the respondents were in the age 

range of 18-24 yrs. This should normally be the case with undergraduate students. The 

prescribed minimum age for admission into any Nigerian university is 16 years. 

Hence, most undergraduate students are likely to graduate before their 25
th

 birthday. 

Table 7.35 shows the year of study of the respondents. 

Table 7.35:  Student Respondents’ year of study 

 Year 

of 

study 

Frequency Percent Valid Percent Cumulative 

Percent 

Valid 3 252 50.7 51.0 51.0 

4 242 48.7 49.0 100.0 

Total 494 99.4 100.0  

Missing Syste

m 

3 .6   

Total 497 100.0   

 

Respondents were either in year 3 or year 4. The Table reveals that 254 (51.0 per cent) 

of the respondents were in their third year of study while 242 (49.0 per cent) were in 

18-24 years 
87% 

25-30 years 
12% 

Above 
1% 
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their year four (Figure 7.19). The percentage difference in this case is very small (2 per 

cent). 

 

Figure 7.19:  Percentage distribution of level of study of sampled students 

7.3.3 Opinion and behaviour of undergraduate students towards forensic 

 accounting education 

The result of the survey on the opinion and behaviour of undergraduate students 

towards forensic accounting education are presented in Tables 7.36 to 7.42.  

 

Awareness of the existence of forensic accounting 

Table 7.36 shows the result on “the awareness of the existence of forensic accounting”.  

Table 7.36: Awareness of the existence of Forensic Accounting 

  Frequency Percent Valid 

Percent 

Cumulative 

Percent 

Valid Yes 341 68.6 69.2 69.2 

No 152 30.6 30.8 100.0 

Total 493 99.2 100.0  

Missing System 4 .8   

Total 497 100.0   
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Figure 7.20:  Distribution of respondents based on awareness of existence of  

  forensic accounting.  

 

The table reveals that of the total 493 valid responses, 341 (69.2 per cent) claimed 

awareness of the existence of forensic accounting while 152 (30.8 per cent) were not 

aware of such branch of accounting (see also figure 7.20). 

This also served as a screening question, hence subsequent analysis are based on 341 

out of the total sampled of 497 that were involved in this strand of study.  

First source of information on forensic accounting 

Table 7.37 presents the respondent distribution of the first source of information about 

forensic accounting. 

Table 7.37: First source of information on forensic accounting 

 Frequency Per cent Valid  

Per cent 

Cumulative 

Per cent 

Classroom 16 3.2 4.7 4.7 

Textbook/ 

journals 

38 7.6 11.1 15.8 

Internet 70 14.1 20.5 36.4 

Print media 162 32.6 47.5 83.9 

Radio/TV 44 8.9 12.9 96.8 

Others 11 2.2 3.2 100.0 

Total 341 68.6 100.0  

 

Yes No 

341 

152 
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Out of 341 useful responses, 16 (4.7 per cent) claimed that they first heard of forensic 

accounting in the classroom, 38 (11.1 per cent) claimed textbooks/ journals to be their 

first source of information while 70 (20.5 per cent) claimed that the internet served as 

their first source of information about forensic accounting. The results in the table 

further reveal that the print media served as the first source of information for 162 

respondents (47.5 per cent) radio and television served as the first source of 

information for 44 (12.9 per cent) respondents and 11 (3.2 per cent)of the respondents 

heard about forensic accounting from other sources. This other sources include friends 

and associations (See figure 7.21). 

 

Figure 7.21:  Distribution of first source of information 

Level of awareness of forensic accounting by undergraduates 

Data on level of awareness of forensic accounting by undergraduates is found in Table 

7.38 and Figure 7.22. The tables shows that 222 respondents (65.1 per cent) claim to 

have very low level of awareness in forensic accounting while only 1 respondent (0.3 

per cent) has high level of awareness in forensic accounting. Also, 109 respondents (32 

per cent have low level of awareness while 9 (2.6 per cent) went for moderate. 
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Table7.38:  Level of awareness of forensic accounting by undergraduates 

 

 Frequency Percent Valid Percent Cumulative 

Percent 

Very low 222 44.7 65.1 65.1 

Low 109 21.9 32.0 97.1 

Moderate 9 1.8 2.6 99.7 

High 1 .2 .3 100.0 

Total 341 68.6 100.0 
 

 

 

 

 

Figure 7.22:  Level of awareness of forensic accounting 

 

The results on this table and figure 7.22 are quite revealing only 0.3 per cent of the 

respondents claimed high level of awareness of forensic accounting.  

 

Offering of forensic accounting courses by university 

On the item “my university offer fraud prevention and detection courses,” 8 persons 

(2.4 per cent) were indifferent, i.e., neither agreed nor disagreed 23 (6.8 per cent of the 

respondents strongly disagreed and 192 (56.5 per cent) disagreed. Also, 114 (33.5 per 
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65.1 
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cent) agreed while 3 (0.9 per cent) strongly agreed. From Table 7.39, it can be gleaned 

that many universities do not offer fraud prevention and detection courses (see figure 

7.23). 

 

Table 7.39: University offers fraud prevention and detection courses 

 

 
 Frequency Per cent Valid  

Per cent 

Cumulative 

Per cent 

Indifferent 8 1.6 2.4 2.4 

Strongly disagree 23 4.6 6.8 9.1 

Disagree 192 38.6 56.5 65.6 

Agree 114 22.9 33.5 99.1 

Strongly agree 3 .6 .9 100.0 

Total 340 68.4 100.0  

 

 

 

Figure 7.23: Degree of agreement on availability of fraud prevention and detection 

  courses in universities 
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Availability of forensic accounting lecturers 

As a follow-up, Table 7.40 presents the results on the item, “there are lecturers 

teaching forensic accounting in my university”.    

Table 7.40: Availability of forensic accounting academics (lecturers) 

 Frequency Per cent Valid  

Per cent 

Cumulative 

Per cent 

Indifferent 9 1.8 2.6 2.6 

Strongly disagree 34 6.8 10.0 12.6 

Disagree 184 37.0 54.1 66.8 

Agree 111 22.3 32.6 99.4 

Strongly agree 2 .4 .6 100.0 

Total 340 68.4 100.0  

 

The table above reveals that 34 (10.1 per cent) strongly disagreed; 184 (54.1 per cent) 

disagreed; 111 (32.6 per cent) agreed; 2 (0.6 per cent) strongly agreed while 9 (2.6 per 

cent) of the respondents neither agreed nor disagreed (See figure 7.24 also). Generally, 

over 64 per cent of the respondents to this item are of the opinion that there are no 

lecturers teaching forensic accounting in Nigerian universities while about 34 per cent 

where in affirmative. 

 

Figure 7.24:  Degree of agreement on availability of forensic accounting lecturers  

9 34 

184 

111 
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Perceived effect of knowledge of forensic accounting on student  

The results of the respondents opinion on whether knowledge of forensic accounting 

would make some positive impact on the undergraduate accounting students training 

(Table 7.41 and Figure 7.25) shows that 64 (18.8 per cent) strongly agreed, 243 (71.3 

per cent) agreed while 30 (8.8 per cent) disagreed. There was no respondent with the 

opinion “strongly disagreed” with the item. In any case, 4 (1.2 per cent) of the 

respondents were indifferent.  

Table 7.41:   Knowledge of forensic accounting will make positive impact  

  on undergraduates’ training 

 
 Frequency Per cent Valid  

Per cent 

Cumulative 

Per cent 

Indifferent 4 .8 1.2 1.2 

Disagree 30 6.0 8.8 10.0 

Agree 243 48.9 71.3 81.2 

Strongly agree 64 12.9 18.8 100.0 

Total 341 68.6 100.0  

 

 
 

Figure 7.25:   Knowledge of forensic accounting would make positive impact on  

  students’ training 
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Perceived effect of knowledge of forensic accounting on accountants and auditors  

Similarly, Table 7.42 shows respondents’ opinions on whether knowledge of forensic 

accounting by accountants and auditors will make positive impact in the fight against 

fraud in Nigeria.  

 

Table 7.42:  Knowledge of forensic accounting by accountants and auditors  

  will make positive impact in the fight against fraud 

 
 Frequency Per cent Valid  

Per cent 

Cumulative 

Per cent 

Indifferent 3 .6 .9 .9 

Strongly 

disagree 

1 .2 .3 1.2 

Disagree 34 6.8 10.0 11.1 

Agree 232 46.7 68.0 79.2 

Strongly agree 71 14.3 20.8 100.0 

Total 341 68.6 100.0  

 

 

Figure 7.26:  Knowledge of forensic accounting would make positive impact on the 

  fight against fraud in Nigeria 

 

The results in Tables 7.41 and 7.42 were further examined using the chi-square test. 

The result of the chi-square test of the perceived effect of knowledge of forensic 

accounting on undergraduate students (Table 7.43) reveals the observed, expected and 
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residual frequencies. Respondents tend to agree with the proposition and the residual 

value associated with “agree” is high and positive (157.8). 

Table 7.43:   Frequency table for chi-square test of the perceived effect of  

  knowledge of forensic accounting on student 

 Observed N Expected N Residual 

Indifferent 4 85.2 -81.2 

Disagree 30 85.2 -55.2 

Agree 243 85.2 157.8 

Strongly agree 64 85.2 -21.2 

Total 341   

 

Table 7.44 shows the result of the chi-square test of the perceived effect of knowledge 

of forensic accounting on accountants and auditors reveals the observed, expected and 

residual frequencies. Respondents tend to agree with the proposition and the residual 

value associated with “agree” is high and positive (163.8).  

Table 7.44:   Frequency table for chi-square test of the perceived effect of  

  knowledge of forensic accounting on accountants and auditors 

 

 Observed N Expected N Residual 

Indifferent 3 68.2 -65.2 

Strongly disagree 1 68.2 -67.2 

Disagree 34 68.2 -34.2 

Agree 232 68.2 163.8 

Strongly agree 71 68.2 2.8 

Total 341   

The chi-square test statistics is presented in Table 7.45.   
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Table 7.45: Chi-square test statistics 

 Perceived effect of knowledge  

of forensic accounting  on  

student 

Perceived effect of knowledge of 

forensic accounting on 

accountants and auditors 

Chi-

Square 

 410.449
a
  539.220

b
 

Df  3  4 

Asymp. 

Sig. 

 .000  .000 

 

a.  0 cells (.0%) have expected frequencies less than 5. The minimum expected 

 cell  frequency is 85.3. 

b.  0 cells (.0%) have expected frequencies less than 5. The minimum expected 

 cell  frequency is 68.2 

 

From the test statistics in Table 7.43, it can be seen that the chi-square value for 

perceived effect of knowledge of FA on undergraduate students is significant, X
2
 (df = 

3) = 410.449, p < 0.005.  Since respondents tend to agree with the proposition and the 

residual value associated with “agree” is high and positive (Table 7.43), the 

proposition was accepted. Hence, there is a difference in the population regarding the 

impact that knowledge of forensic accounting will make on undergraduates. 

Respondents agree that training in FA will make positive impact on the students. 

Further, it can also be seen that the chi-square value for perceived effect of knowledge 

of forensic accounting on accountants and auditors is significant, X
2
 (df = 4) = 

539.220, p < 0.005.  Since respondents tend to agree with the proposition and the 

residual value associated with “agree” is high and positive (Table 7.44), the 

proposition was accepted. Hence, there is a difference in the population regarding the 

impact that knowledge of forensic accounting will make on accountants and auditors. 

Respondents agree that training in FA will make positive impact on the accountants 

and auditors. 
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7.4 Results and analysis of response from accounting academics 

This section presents the analyses the quantitative data that were needed to examine 

the opinions and behaviour of accounting academics toward forensic accounting in 

Nigeria. It particularly presents results on awareness of forensic accounting and 

readiness of universities in taking up forensic accounting courses in Nigerian 

universities. The section begins with data entry observation and cleaning through the 

analyses of demographic attributes of the respondents. 

7.4.1 Data entry observation and cleaning 

The accuracy of the data entry was observed in terms of valid and missing cases and 

outliers of all the measured variables. Of the 154 usable copies of questionnaire, 154 

(100 per cent) were valid for all variables, except for age where 3 cases (1.95 per cent) 

were missing (Table 7.46). The effect of these three missing cases was considered to 

be insignificant. Also, a few errors in the data entry in the form of outliers were 

observed on the frequency table. These however, were sorted out immediately. For 

such cases, the researcher went back to the raw questionnaire, looked out for the 

university and identified the affected questionnaire using the number and effected the 

necessary corrections. 

Table 7.46: Accuracy of data entry for responses from academics  

Variables Valid cases Missing cases 

 No Per cent No Per 

cent 

University 154 100 0 0 

Gender 154 100 0 0 

Age 151 98.05 3 1.95 

Highest education qualification 154 100 0 0 

7.4.2 Demographic details of academics 

The demographic details of academics are shown in Tables 7.47 - 7.48.  
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University of respondent 

Table 7.47 and figure 7.27 show the University of the respondents in this category. 

 

Table 7.47:  University of academics 

 
Frequency Percent Valid 

Percent 

Cumulative 

Percent 

UNILAG 19 12.3 12.3 12.3 

OAU 19 12.3 12.3 24.7 

UNIABUJA 20 13.0 13.0 37.7 

UNILORIN 16 10.4 10.4 48.1 

UNIJOS 14 9.1 9.1 57.1 

UNICAL 15 9.7 9.7 66.9 

UNIBEN 17 11.0 11.0 77.9 

UNIPORT 19 12.3 12.3 90.3 

UNIUYO 15 9.7 9.7 100.0 

Total 154 100.0 100.0 
 

 

Table 7.47 reveals that the respondents were gotten from all the sampled universities 

with the highest number of responses coming from university of Abuja with 20 

respondents while the least came from University of Jos with 14 respondents. 

 

Figure 7.27:  Percentage distribution of academics by university 
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Gender distribution 

Table 7.48 presents data on the gender (sex) of the respondents.  

Table 7.48:  Gender of academics 

 
Frequency Per cent Valid  

Per cent 

Cumulativ

e Per cent 

Male 129 83.8 83.8 83.8 

Female 25 16.2 16.2 100.0 

Total 154 100.0 100.0 
 

 

From Table 7.48, male respondents were 129 (83.80 per cent) while the female 

counterparts were 25 (16.20 per cent). Hence, there are more male respondents than 

female respondents (see figure 7.28). 

 

Figure 7.28:  Percentage distribution of academicians by gender 

Age distribution 

Table 7.49 shows the age range of academicians in this study 
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Table 7.49:  Age distribution of academics 

  
Frequency Percent Valid Percent Cumulative 

Percent 

Valid 18-30 years 9 5.8 6.0 6.0 

31-40 years 34 22.1 22.5 28.5 

41-50 years 60 39.0 39.7 68.2 

51-60 years 32 20.8 21.2 89.4 

Above60  

Years 

16 10.4 10.6 100.0 

Total 151 98.1 100.0 
 

Missing System 3 1.9 
  

Total 154 100.0 
  

 

 

 

 

 

Figure 7.29:  Percentage distribution of academics by age 

They were only 9 (6.00 per cent) respondents with the age range of 18 and 30 years. 34 

(22.50 per cent) of the respondents were within the age range of 31 and 40 years while 

60 (39.70 per cent) were within the age range of 51 and 60 years were 32 (21.20 per 

cent) while those that are above 60 years of age were 16 (10.60 per cent). It has already 

been noted that there were 3 non responses for this variable. Majority of the academics 

were within the age range of 41 and 50yrs as clearly depicted in figure 7.29. 
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Highest educational qualification 

Table 7.50 presents the responses of respondents in terms of highest educational 

qualification.  

Table 7.50:  Highest educational qualification of academics 

Educational 

qualification 
Frequency Per cent Valid  

Per cent 

Cumulative  

Per cent 

BSc 4 2.6 2.6 2.6 

MSc/MBA/MA

/MPhil 

96 62.3 62.3 64.9 

PhD 54 35.1 35.1 100.0 

Total 154 100.0 100.0  

 

 

Figure 7.30:   Percentage distribution of academics by highest educational  

  qualification 

 

It can be gleaned from Table 7.50 that 4 (2.60 per cent) academic staff holds the B.Sc 

as the highest educational qualification while 54 (135.10 per cent) persons holds the 

Ph.D. A higher number of the academic 96 (62.30 per cent) hold the MSc/ 

MBA/MA/MPhil degrees (see figure 7.30). 

Academic rank 

Table 7.51 shows the present ranks of the sampled academics.  
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Table 7.51:  Present rank of academics 

Rank Frequency Per 

cent 

Valid  

Per cent 

Cumulati

ve Per 

cent 

Professor 8 5.2 5.2 5.2 

Reader 12 7.8 7.8 13.0 

Senior 

lecturer 

24 15.6 15.6 28.6 

Lecturer I 55 35.7 35.7 64.3 

Lecturer 

II 

34 22.1 22.1 86.4 

Others 21 13.6 13.6 100.0 

Total 154 100.0 100.0  

 

The table above reveals that there are 8 professors, accounting for only 5.2 per cent of 

the total percentage of the academics that were sampled.12 (7.8 per cent) are readers, 

are professors, 24 (15.6 per cent) are senior lecturers, 55 (35.7 per cent) are lecturer I 

while 34 (22.10 per cent) 21 (13.60 per cent) are lecturer II. Others (e.g. graduate 

assistant) are 24 (15.6 per cent) of the total number of academics that are in the sample 

(see figure 7.31). 

 

 

Figure 7.31:  Percentage distribution of academics by rank 

 

 

Professor 
5% 

Reader 
8% 

Senior 
lecturer 

15% 

Lecturer I 
36% 

Lecturer II 
22% 

Others 
14% 



276 
 

Years of teaching experience 

Table 7.52 presents the number of years of teaching in the university by the 

respondents.  

Table 7.52:  Years of teaching 

Years of 

teaching 
Frequency Per cent Valid  

Per cent 

Cumulative 

Per cent 

1-3 18 11.7 11.7 11.7 

4-6 32 20.8 20.8 32.5 

7-11 40 26.0 26.0 58.5 

12-15 34 22.0 22.0 80.5 

16 and  

    above 

30 19.5 19.5 100.0 

Total 154 100.0 100.0  

 

The table reveals that 18 (11.70 per cent) of the academics have been teaching between 

1 and 3 years, 32 (20.8 per cent) have been in the business between 4-6 years while 

40(26.0 per cent) have been involved in teaching between 7-11 years. Furthermore, 34 

(22.0 per cent) of the lecturers have been teaching between 12 and 15 while 30 (19.5 

per cent) have been doing so in 16 years and above. Further insight is provided in 

figure 7.32. 

 

Figure 7.32:  Percentage distribution of academics by years of teaching experience 
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Area of specialisation 

 

Table 7.53 presents the area of specialisation of accounting academics in Nigerian 

universities.  

Table 7.53:  Area of specialisation of academics 

Area of specialisation 
Frequency Per cent Valid  

Per cent 

Cumulative  

Per cent 

Auditing 18 11.7 11.7 11.7 

Corporate social 

responsibility 

9 5.8 5.8 17.5 

Management 

information systems 

18 11.7 11.7 29.2 

Financial accounting 39 25.3 25.3 54.5 

Managerial 

accounting 

32 20.8 20.8 75.3 

Entrepreneurial 

development 

14 9.1 9.1 84.4 

Others 24 15.6 15.6 100.0 

Total 154 100.0 100.0  

 

It can be observed that most of the respondents specialise in financial and managerial 

accounting. There is none in forensic accounting as far as this sample is concern (see 

figure 7.33). This is indeed worrisome in a country that has been ravaged by fraud and 

corruption. 

Figure 7.33: Percentage distribution of academics by area of specialisation 
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7.4.3 Opinion of respondents on nature of fraud and forensic accounting  

 in Nigeria 

The opinion of the academics with respect to, awareness of forensic accounting, the 

nature of fraud, forensic accounting and the readiness of the universities in taking up 

forensic accounting courses is presented in this section. 

Awareness of forensic accounting 

Awareness of the existence of forensic accounting 

Table 7.54 shows responses from academics on their awareness of the existence of 

forensic accounting. It reveals that all academics that participated in the study claim 

awareness of the existence of forensic accounting. 

Table 7.54: Awareness of the existence forensic accounting 

 Frequency Percent Valid Percent Cumulative 

Percent 

Yes 154 100.0 100.0 100.0 

No 0 0 0 100 

Total 154 100 100 100 

 

     

Level of awareness of forensic accounting by academics 

Table 7.55 shows the responses from academics on the level of awareness of forensic 

accounting. The table reveals that 5 respondent (3.2 per cent) has “very low” level of 

awareness while 60 respondents (39.0 per cent) claim “low” level of awareness. This 

distribution is further illustrated in figure 7.34. 
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Table 7.55:  Level of awareness of forensic accounting by academics 

 

 Frequency Per cent Valid 

Percent 

Cumulative 

Percent 

Very low 5 3.2 3.2 3.2 

Low 60 39.0 39.0 42.2 

Moderate 75 48.7 48.7 90.9 

High 14 9.1 9.1 100.0 

Total 154 100.0 100.0 
 

 

 

Figure 7.34:  Percentage distribution of level of awareness of forensic accounting by 

  academics 

Rate of financial fraud in Nigeria 

Table 7.56 presents the frequency distribution of the respondents’ opinion on the rate 

of financial fraud in Nigeria. 

Table 7.56  High rate of financial fraud in Nigeria 

 
 

Frequency Per cent Valid  

Per cent 

Cumulative 

Per cent 

Strongly disagree 4 2.6 2.6 2.6 

Disagree 10 6.5 6.5 9.1 

Agree 40 26.0 26.0 35.1 

Strongly agree 100 64.9 64.9 100.0 

Total 154 100.0 100.0 
 

 

Very low 
3% 

Low 
39% 

Moderate 
49% 

High 
9% 
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The table above reveals the following 4 persons (2.60 per cent) strongly disagree; 10 

persons (6.5 per cent) disagree; 40 persons (26.00 per cent) agree and 100 persons 

(64.90 per cent) strongly agree (Also see figure 7.35). 

 

Figure 7.35:   Percentage distribution of agreement to high rate of fraud in Nigeria 

 

Forensic accounting and fraud prevention and detection in Nigeria 

On whether forensic accounting can help in fraud prevention and detection in Nigeria, 

6 (3.90 per cent) persons disagree, 99 (64.30 per cent) persons agree and 49 (31.80 per 

cent) strongly agree with the statement (Table 7.57). Further illustration is presented in 

figure 7.36. 

Table 7.57:  Forensic accounting can help in fraud prevention 

 
Frequency Per cent Valid  

Per cent 

Cumulative 

Per cent 

Disagree 6 3.9 3.9 3.9 

Agree 99 64.3 64.3 68.2 

Strongly 

agree 

49 31.8 31.8 100.0 

Total 154 100.0 100.0 
 

 

Strongly 
disagree 

Disagree Agree strongly 
agree 

2.6 6.5 

26 

64.9 
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Figure 7.36:  Respondents’ agreement to ‘forensic accounting can help in fraud  

  prevention and detection in Nigeria’ 

 

Teaching forensic accounting and enhancement of fraud prevention and detection 

in Nigeria 

Table 7.58 presents the frequency distribution while figure 7.37 is the percentage 

distribution of the responses. It shows that seven persons (4.5 per cent) and seven 

persons (4.5 per cent) strongly disagree and disagree with the statement respectively. 

On the other hand, 26 persons (16.9 per cent) and 114 persons (74.0 per cent) agree 

and strongly agree with the statement respectively. 

Table 7.58:  Teaching forensic accounting and enhancement of fraud prevention 

  and detection Nigeria 

 
Frequency Per cent Valid  

Per cent 

Cumulative 

Per cent 

Strongly disagree 7 4.5 4.5 4.5 

Disagree 7 4.5 4.5 9.1 

Agree 26 16.9 16.9 26.0 

Strongly agree 114 74.0 74.0 100.0 

Total 154 100.0 100.0 
 

 

 

Disagree Agree strongly agree 

3.9 

64.3 

31.8 
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Figure 7.37:   Percentage distribution of teaching forensic accounting and  

  enhancement of fraud prevention and detection Nigeria 

 

Forensic accounting and teaching curriculum 

On whether forensic accounting is in the curriculum for undergraduate training of 

accounting students, the results (Table 7.59 and Figure 7.38) indicate that 66 persons 

(42.9 per cent) strongly disagree while 77 (50.0 per cent) simply disagree with the 

statement. Only 4, (2.6 per cent) and 7 persons (4.5 per cent) strongly agree with the 

statement.  

Table 7.59:  Forensic accounting in teaching curriculum 

 
 

Frequency Per cent Valid  

Per cent 

Cumulative 

Per cent 

Strongly disagree 66 42.9 42.9 42.9 

Disagree 77 50.0 50.0 92.9 

Agree 4 2.6 2.6 95.5 

Strongly agree 7 4.5 4.5 100.0 

Total 154 100.0 100.0 
 

 

Strongly 
disagree 

Disagree Agree Strongly 
agree 

4.5 4.5 
16.9 

74 
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Figure 7.38:  Percentage distribution of agreement on forensic accounting in 

teaching curriculum 

 

Lecturers and teaching of forensic accounting in Nigerian Universities 

The researcher also sought to know whether there are enough lecturers teaching 

forensic accounting courses in Nigerian universities. Table 7.60 presents the 

distribution of the responses. It reveals that 79 (51.3 per cent) strongly disagreed 74 

(48.1 per cent) disagreed and only 1 (0.6 per cent) agreed to the above statement. 

Further illustration is given in figure 7.39. 

Table 7.60:   Lecturers and teaching of forensic accounting in Nigerian universities 

 
 

Frequency Per cent Valid  

Per cent 

Cumulative 

Per cent 

Strongly 

disagree 

79 51.3 51.3 51.3 

Disagree 74 48.1 48.1 99.4 

Agree 1 .6 .6 100.0 

Total 154 100.0 100.0 
 

 

Strongly 
disagree 

Disagree Agree Strongly 
agree 

42.9 50 

2.6 4.5 
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Figure 7.39: Percentage distribution of responses on lecturers and teaching of  

  forensic accounting  

 

I will like forensic accounting to be taught in my university 

Table 7.61 is the responses on “I will like forensic accounting to be taught in my 

university”. 32 (20.8 per cent) agreed and 122 (79.2 per cent) strongly agreed. None of 

the respondent disagreed with the opinion. Responses were given on only two of five 

of the Likert scales (Figure 7.40). 

Table 7.61:  I will like FA to be taught in my university 

 

 
Frequency Per cent Valid  

Per cent 

Cumulative 

Per cent 

Agree 32 20.8 20.8 20.8 

Strongly agree 122 79.2 79.2 100.0 

Total 154 100.0 100.0 
 

 

strongly disagree Disagree Agree 

51.3 48.1 
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Figure 7.40: Respondents’ agreement to ‘I will like FA to be taught in my university’  

Universities are ready to take up courses in Forensic accounting 

On whether universities are ready to take up courses in forensic accounting, Table 7.62 

and figure 7.42 show that 4 (2.6 per cent) strongly disagreed, 103 (66.9 per cent) 

disagreed, 40 (26.0 per cent) agreed and 7 (4.5 per cent) strongly agreed. 

Table 7.62:   Universities are ready to take up courses in forensic    

  accounting. 

 
Frequency Per cent Valid  

Per cent 

Cumulative 

Per cent 

Strongly disagree 4 2.6 2.6 2.6 

Disagree 103 66.9 66.9 69.5 

Agree 40 26.0 26.0 95.5 

Strongly agree 7 4.5 4.5 100.0 

Total 154 100.0 100.0 
 

 

Agree Strongly agree 

20.8 

79.2 
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Figure 7.41: Respondents’ agreement to ‘Universities are ready to take up courses 

  in forensic accounting’  

 

The summary of further analysis of the academics opinions based on the chi-square 

test is presented in Table 7.63.   
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Table 7.63:  Chi- square test of opinions of academics 

Statement Chi-

square 

Df Sig. Decision* 

There is high rate of financial  

fraud in Nigeria 

 

150.31 3 <0.001 Accept 

Forensic accounting can help  

in fraud prevention and detection  

in Nigeria. 

 

84.40 3 <0.001 Accept 

Teaching forensic accounting  

will enhance fraud prevention  

and detection in Nigeria. 

 

203.66 3 <0.001 Accept 

There is low level of awareness  

of forensic accounting  

among academics 

 

149.69 3 <0.001 Accept 

Forensic accounting is part of 

 teaching curriculum of  

Nigerian Universities 

 

114.83 3 <0.001 Reject 

There are enough lecturers  

teaching forensic accounting  

in Nigeria  

 

74.27 2 <0.001 Reject 

I will like FA to be taught  

in my university. 

 

52.60 1 <0.001 Accept 

Universities are ready to take  

up courses in forensic accounting  

164.81 3 <0.001 Reject 

*  Decision is taken based on the sign on the residuals with highest value on the 

 frequency table (See appendix ). 

 

From Table 7.63, the fact of the high rate of fraud in Nigeria has been confirmed in 

this study {χ
2 

(df = 3) =150.31, p < 0.001}. This should present a serious concern for 

the use of fraud prevention and detection methods that are very effective and with 

punitive measures, like the forensic accounting. This is also emphasized by the 

findings of this study as respondents generally agree that forensic accounting can help 

in fraud prevention and detection in Nigeria with a χ
2
 (df = 3) = 84.40, p < 0.001. 

Furthermore, the application of forensic accounting in fraud prevention and detection 
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can have advantageous position when it is taught in Nigerian universities χ
2 

(df = 3) = 

203.66, p < 0.001. Depending on a few hands that are able to acquire the necessary 

skill outside the shores of the country will continue to slow down the pace of adopting 

forensic accounting techniques for fraud prevention and detection.  

7.5 Variation in the levels of awareness among accounting practitioners, 

 students and academics and test of proposition 9 

This study sought to find out if there is significant variation in the levels of awareness 

of forensic accounting among accounting practitioners, undergraduate accounting 

students and accounting academics. This is in line with objective 4 of the study. 

Previous studies examined the views of practitioners and academics only and did not 

even consider their levels of awareness. The question here is, “what is the level of 

awareness of forensic accounting among accounting practitioners, accounting 

undergraduate students and accounting academics? Is there any significant 

difference?” 

 

The one-way ANOVA was used to analyse the data and test the the proposition. The 

data for the analysis are culled from Tables7.11, 7.38 and 7.55. It is hereby presented 

as Table 7.64. 

Table 7.64:  Levels of awareness of forensic accounting among practitioners,  

  students and academics 

 

 Accounting 

practitioners 

Undergraduate 

students 

Accouing 

academics 

Very low 84 222 5 

Low 329 109 60 

Moderate 175 9 75 

High 0 1 14 

Very high 0 0 0 

Total 588 341 154 
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The result of one-way analysis of variance in the level of awareness among accounting 

practitioners, students and academics (Table 7.65) reveals a between groups sum of 

squares 333.82 and within sum of squares of 376.48 giving a total sum of squares of 

710.30.  

Table 7.65:   One-way analysis of variation in the level of awareness among  

  practitioners, students and academics 

 

 Sum of 

Squares 

Df Mean 

Square 

F Sig. 

Between 

Groups 

333.817 2 166.909 461.512 .000 

Within 

Groups 

376.484 1041 .362   

Total 710.302 1043    

 

 

The table above further reveals mean squares of 166.91 and 0.36 for between groups 

and within groups respectively. Again, it shows an F-ratio of 461.52 and a significant 

level of <0.001.  

The results from the analysis indicate F (2, 1041) = 461.51, p < 0.001. This implies 

that there is difference in the means of the three populations (Accounting practitioners: 

Mean = 2.57; Accounting undergraduate students: Mean = 1.38; Accounting 

academics: Mean = 2.64) (Table 7.66).  

Table 7.66: Descriptive statistics of the one-way analysis of variance 

Sample N Mean Std. Deviation Std. Error 

Accounting 

Practitioners 

549 2.5719 .60171 .02568 

Accounting 

Undergraduat

e students 

341 1.3812 .55423 .03001 

Accounting 

academics 

154 2.6364 .69375 .05590 

Total 1044 2.1925 .82524 .02554 
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Figure 7.42 is the mean plots of the responses from the three samples.  Visual 

observation reveals that the plots of the mean responses from practitioners and 

academics seem to be close to the same level. However, the mean plot for students’ 

responses is some distance away from the other two.  

 

 

 

Figure 7.42: Mean plots of levels of awareness of forensic accounting 

 

 

It could have been reasonable to conclude here that the significant difference observed 

in the levels of awareness of forensic accounting is due to students. But to avoid 

unsatisfactory conclusions, post hoc tests were conducted and the results are shown in 

Table 7.67. 
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Table 7.67:  Results of Scheffe’s post hoc tests of multiple comparisons 

 

(I) 

Variables 

(J) Variables Mean 

Difference 

(I-J) 

Std. 

Error 

Sig. 

Accounting 

Practitioner

s 

Accounting Undergraduate students 

Accounting academics 

1.19072
* 

-.06441 

.04146 

.05484 

.000 

.502 

Accounting 

Undergradu

ate students 

 

Accounting Practitioners 

Accounting academics 

-1.19072
* 

-1.25513
*
 

.04146 

.05839 

.000 

.000 

Accounting 

academics 

Accounting academics 

Accounting Undergraduate students 

.06441 

1.25513
*
 

.05484 

.05839 

.502 

.000 

 

* The mean difference is significant at the 0.05 level 

 

 

In Table 7.67, in the column labelled Mean Difference (I –J), the mean difference 

values accompanied by asterisks indicate which sample responses differ significantly 

from each other at the 0.05 level of significance. In the present case, responses from 

undergraduate students are significantly different from both the responses from 

accounting practitioners and accounting academics.  

Proposition 9:  There is significant difference in the level of awareness of  

   forensic accounting among accounting practitioners, accounting 

   undergraduate  students and accounting academics 

In view of the above finding and discussions, this proposition is supported. Hence, the 

awareness level of undergraduate students is significantly lower than those for 

accounting practitioners and accounting academics. 

 

 



292 
 

7.6   Readiness of Nigerian universities to take up forensic accounting courses 

 and test of proposition 10 

In examining this aspect of objective 5 of the study, it was necessary to ask, “How 

ready are Nigerian universities in taking up forensic accounting courses?” This was 

followed by a proposition that is re-stated here. 

Proposition 10:  Nigerian universities are ready to take up courses in forensic 

   accounting 

Chi-square test result χ
2 

(df = 3) = 164.81 in Table 7.63 on universities are ready to 

take up courses in forensic accounting indicates a significant value, p < 0.001. A visual 

observation of Table 7.62 indicates that 69.5 per cent of the responses at least disagree 

with the statement ‘Nigerian universities are ready to take up forensic accounting 

courses’. Hence, the proposition is not supported.  

7.7 Summary of data analysis and test of propositions 

This strand of the study investigated all the five objectives of this research. The 

objectives are:  

- to investigate the mechanisms of fraud prevention and detection, and their 

 levels of effectiveness in Nigeria;  

- to identify the major factors that hinder the application of forensic accounting 

 techniques in fraud prevention and detection in Nigeria;  

- to examine practitioners’ opinions and behavioural intention to use forensic 

 accounting techniques in fraud prevention and detection in Nigeria;  

- to explore the level of awareness of forensic accounting techniques in Nigeria  

 - and the readiness of universities in taking up forensic accounting courses.  
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Data were obtained from the accounting practitioners, university students and 

university lecturers. The results of this study reveal that the most effective fraud  

prevention and detection mechanism as perceived by practitioners were the use of 

forensic accountants, data mining, virus protection, fraud prevention and detection 

training, the use of firewalls, fraud auditing and bank reconciliation. Also, the least 

effective of the mechanisms as perceived by the practitioners include staff rotation 

policy, corporate code of conduct and ethics policy, use of ethics officers, fraud 

vulnerability reviews. The most commonly used fraud prevention and detection 

mechanisms as identified in the study are operational audit, closely followed by 

corporate code of conduct, internal control, bank reconciliations inventory observation 

and reference check on employees. Students’ t-test reveals significant difference in the 

perceived effectiveness of fraud prevention and detection methods and their actual 

usage in fraud prevention and detection in Nigeria. 

From the factor analysis, three factors are identified from the list of twenty three 

variables that hinders the application of forensic accounting services in Nigeria. These 

factors were name in order of the total explained variance as legal factor, educational 

factor and political factor. Using the structural equation modelling (SEM), all the 

proposed seven (7) relationships were supported. 

On the opinion and behaviour of respondents towards forensic accounting education, 

the results show that the awareness of existence of forensic accounting among 

undergraduate students is high (69 per cent), but their knowledge of what forensic 

accounting is all about is low (30 per cent). Again, on the readiness of universities in 

taking up forensic accounting courses, the results indicate that none of the academics 

specialises in forensic accounting. While the lecturers all agree on the preponderance 

of fraud in the Nigeria environment and how forensic accounting can help in fraud 
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prevention and detection, Nigerian universities are not yet ready to take up forensic 

accounting courses. There is a significant difference in the level of awareness of 

forensic accounting among practitioners, students and academics. 

7.8 Conclusion 

The aim of this chapter was to present the results of the quantitative aspects of the 

study together with the data analysis. The chapter provided the basic data that was 

needed for this research and set forth to present them in a more informative manner 

through the analysis. The results obtained have aided our understanding of 

mechanisms of fraud prevention and detection and their levels of effectiveness, factors 

that hinder the application of forensic accounting methods in Nigeria and the 

practitioners’ opinion and behavioural intention to use forensic accounting techniques 

2in fraud prevention and detection in Nigeria. The chapter further aided our 

understanding of the nature of forensic accounting education in Nigeria. All ten 

propositions were tested and found to support the theory that underpins the study
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CHAPTER EIGHT: DISCUSSION OF FINDINGS  

Chapter outline
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8.1  Introduction 

This chapter discusses the implications of the results that are presented in chapter seven. 

The approach here is to discuss the findings based on the specific objectives of the study. 

In doing this, the extent to which the results confirm or contradict previous knowledge 

that was distilled into propositions has been given serious consideration. 

8.2. Mechanisms of fraud prevention and detection, and their perceived levels of 

effectiveness 

The first objective of this study was to investigate the mechanisms of fraud prevention 

and detection and their perceived levels of effectiveness in Nigeria. To carry out this 

investigation in a direct manner, the question, “what are the common fraud prevention 

and detection mechanisms and their perceived level of effectiveness in Nigeria is there 

any significant difference?” was posed. Data were collected and analysed using 

appropriate techniques. 

From the data analysis in chapter 7, various fraud detection mechanisms in actual usage 

in Nigeria have been identified. The study revealed that operational audit and systems of 

internal controls are the most frequently use fraud detection and prevention mechanisms. 

This is closely followed by other fraud mechanisms including corporate code of conduct, 

bank reconciliations, inventory observation and reference check on employees, in their 

order of decreasing usage. The least frequently used as identified in the present study are 

forensic accountants, virus protection, data mining and firewall. These findings are 

similar to those of Bierstaker, Brody and Pacini, (2006). The fraud prevention and 

detection mechanism that are commonly used in preventing and detecting financial 

fraudulent activities as revealed in this study are the traditional accounting and auditing 
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methods. It has been discussed earlier that fraudulent activities have become so 

sophisticated and it will take a sophisticated mechanism, like the forensic accounting, to 

tackle. Yet, forensic accounting techniques are far from being familiar in Nigeria and 

particularly in the public service. Moreover, the findings of this study and available 

literature reveal that the use of forensic accountants, virus protection, firewalls, 

passwords and data mining are more effective mechanisms than operational audits, 

corporate code of conduct, internal control, and the rest that are used more frequently.  

There appears to be clear differences in the effectiveness of fraud detection and 

prevention mechanisms and their actual usage in fraud prevention. For example, the use 

of forensic accountants’ ranks number one in effectiveness, but it is the least used 

mechanism in fraud prevention and detection in Nigeria. This observation agrees with the 

findings of Bierstaker, Brody and Pacini, (2006) that the most effective fraud prevention 

methods were the least used in combating the menace in the United States of America. 

This was confirmed by the Student’s t test, which reveals that significant difference exists 

in the effectiveness of fraud detection and prevention mechanisms and their actual usage 

in fraud prevention in Nigeria.  

Traditional accounting methods like systems of internal controls have been found to be 

ineffective in fraud detection and prevention. This findings have support in the work of 

Muslimat and Hamid (2012) who discovered that internal audit staff lacks the basic 

knowledge of fraud detection and prevention. The continuous dependence on traditional 

methods against conventional fraud detection and prevention techniques, like the forensic 

accounting will not only continue to increase fraud incidence in the public service and 

even other sectors of the economy, but also affect general development in the country. 
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The foregone discussion has therefore provided answers to the research question 1, “what 

are the common fraud prevention and detection mechanisms and their levels of 

effectiveness in Nigeria? Is there any significant difference?” But why should the most 

effective fraud prevention and detection mechanism be the least used in combating the 

menace of fraud in Nigeria? The next section of the discussion seeks to answer the 

question. 

8.3 Factors that hinder the application of forensic accounting techniques 

To identify the major factors that hinder the application of forensic accounting techniques 

in fraud prevention and detection in Nigeria was the second objective of this research. 

While section 8.2 has revealed the fact that significant difference exists in the 

effectiveness of fraud detection and prevention mechanisms and their actual usage in 

prevention and detection of fraud, it could not answer the question, “what are the major 

factors that hinder the application of forensic accounting in fraud prevention and 

detection?”  

From the factor analysis in section 7.2.3, three major factors have been identified as 

hindrances to the application of forensic accounting techniques in fraud prevention and 

detection. These factors are ‘legal factor’, ‘educational factor’ and ‘political factor’ 

(Figure 8.1). The findings of this research reveals that legal factor constitute the most 

significant hindrance to the use of forensic accounting technique, followed by educational 

factor and finally, political factor. 
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Figure 8.1:  A conceptual model of factors that influence the use of forensic   

   accounting in Nigeria 

 

Forensic accounting involves fraud reporting which is tendered as evidence in the law 

court (Crumbly 2001; Joshi 2003; Mehta and Mathur 2007). For this to be effective, then 

the legal process must be transparent. Issues like delay in court, weak judicial system, 

lack of rule of law, weak litigation support in the prosecution process and weak law 

enforcement are all variables that are involved in the legal process. This finding confirms 

what successive chairmen of the Economic and Financial Crimes Commission (EFCC) in 

Nigeria including Ribadu (2006) have been highlighting, that the legal process needs to 

be strengthened to enable effective prosecution of fraudsters in fulfilment of the 

Commission’s mandate.  

The literature review presented some weaknesses of the legal system in Nigeria, which 

supports this finding. For example, a Deputy Director was prosecuted for his involvement 

Forensic 
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in the Police Pension fraud and confessed of stealing as much as N23 billion. He was 

then asked by the presiding judge, Justice Mohammed Talba of the FCT  High Court, 

Abuja, to pay a miserable sum of N750, 000.00 naira as fine (Austine, 2013). This is a 

complete mockery of the country’s efforts in the fight against fraud from the judiciary. 

The judiciary is supposed to be the hope of any forensic accounting endeavour as the 

profession seeks to present useful evidence at the law court. 

Again, in the circumstance where no Nigerian university is offering forensic accounting 

courses, it was therefore not surprising to discover from the findings of this research that, 

the educational factor is one of those factors that hinder the application of forensic 

accounting techniques. The educational factor found expressions in variables such as lack 

of experience on the part of the available fraud examiners, lack of forensic accounting 

professionals, lack of training institutions, weak educational system, lack of good quality 

forensic analysis and lack of awareness. It has been shown from the findings of this study 

that education positively influences awareness. It provides an avenue for dissemination of 

new ideas, like the forensic accounting.  Continuous lack of educational interest in 

forensic accounting by Nigerian universities will continue to be a major setback in the 

country’s fight against fraud as more hands are needed in this area and educational 

institutions have a part to play in the provision of these more hands. 

The specific variables under political factor as revealed in this study includes, abuse of 

office and power, impunity, lack of transparency and over-centralisation of power. 

Practitioners are of the opinion that this also constitutes a major hindrance to the use of 

forensic accounting and the general fight against fraud and corruption. It goes further to 

explain why politicians facing charges of fraud will be beaming with smiles, amidst 
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cheers from supporters in court premises (Adefila, Kasum and Olaniyi, 2005). This 

attitudes if not addressed will continue to pose serious threats to the application of 

forensic accounting in the country. Some public office holders are covered by impunity; 

hence, they can perpetrate fraud without being arraigned before the court as long as they 

remain in the office.  

8.4 Practitioners’ intention to use forensic accounting techniques in fraud 

 prevention and detection 

In examining the practitioners’ opinion and behavioural intention to use forensic 

accounting methods in fraud prevention and detection in Nigeria (objective 3), various 

propositions were made in line with the theoretical underpinning. For example, it was 

proposed in this study that educational activities of training institutions (universities) will 

positively influence practitioner’s awareness in forensic accounting services. The results 

indicate that educational activities of training institutions will significantly and positively 

relate to awareness in forensic accounting services. Hence, the more the involvement in 

educational activities that promotes forensic accounting, the higher the level of awareness 

in forensic accounting services will be. This implies that educational institutions and 

especially the universities should intensify their roles in creating awareness on the risk of 

fraud and make recommendations for the use of forensic accounting techniques in 

combating them.  

While the constructs for previous studies were professional bodies, accounting firms 

media and government presented as external factors that influences awareness (Hutlink et 

al 1997; Framback et al 1998 Quaddus and Homfmeyer, 2007; Muthusamy, Quaddus and 

Evans 2010a), the present one made use of activities of educational institutions. 
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However, the findings are similar. The present study has found awareness of forensic 

accounting services will be significantly and positively influenced by educational 

activities of training institutions. Hence, educational institutions have a significant role to 

play in promoting the application of forensic accounting services. This it can do by 

including forensic accounting courses in their curriculum and encouraging specialisation 

in the area. This will yield very positive results and Nigeria can benefit immensely from 

it. 

It was also proposed that awareness of forensic accounting techniques will positively 

influence the perceived benefits of using it in fraud prevention and investigation in 

Nigeria. As expected, the result of the study shows that awareness of forensic accounting 

services will positively influence perceived benefits of using forensic accounting 

services. This therefore implies that the greater the level of awareness in forensic 

accounting techniques and services, the higher the perceived benefits of using forensic 

accounting services.  This finding is similar to that of Muthusamy, Quaddus and Evans 

(2010b). Also, there is a similarity between the present findings and those of innovation 

adoption studies of Agarwal and Prasad (2000) and Hofmeyer (2005). It therefore means 

that the more practitioners are aware of the services of forensic accounting the more they 

will perceive the benefits of using forensic accounting services in their organisations.  

However, awareness in forensic accounting services is significantly and negatively 

related to perceived risks or barriers to using forensic accounting services. This is in 

agreement with previous knowledge (Muthusamy, Quaddus and Evans 2010a and b) and 

as was proposed that awareness in forensic accounting techniques will negatively 

influence the perceived risk of using it in fraud prevention and detection.  Thus, the 
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greater the level of awareness of forensic accounting, the lesser the perceived risks or 

barriers to the use of forensic accounting services will be. This study confirmed the 

proposed negative direction of the relationship between awareness and perceived risks of 

using forensic accounting services. The implication is that when organisations vis-à-vis 

practitioners are aware of forensic accounting services, their benefits in the risks of 

acquiring these services are significantly reduced. Forensic accounting services is 

therefore likely going to be employed in the prevention and detection of fraud in Nigeria 

based on the practitioners’ perceptions on the benefits and risks of acquiring the services. 

Furthermore, the findings of this study reveals significant positive relationship between 

perceived benefits of using forensic accounting techniques and behavioural intention to 

use the forensic accounting services. Hence, the higher practitioners perceived the 

benefits of using forensic accounting techniques the more they will intend to use it in 

their units/departments. On the other hand, perceived risks to using forensic accounting 

services is significantly and negatively related to the intention of using forensic 

accounting services. Hence the lower the perceived risk of using forensic accounting 

techniques, the higher the intention of using forensic accounting services. It has been 

confirmed in this study that the perceived benefits of using forensic accounting services 

will positively influence the behavioural intention of accounting practitioners in using 

forensic accounting techniques in fraud prevention and detection in Nigeria. On the other 

hand, perceived risks of using forensic accounting services will negatively influence its 

application in fraud prevention and detection in Nigeria. Invariably, the more 

practitioners perceive the benefits, the more they will intend to acquire the service and 
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the less they perceive the risks, the more likely they will intend to acquire the services of 

forensic accountants. 

Again, this study reveals that the perceived susceptibility to fraud is positively and 

significantly related to the intention of using forensic accounting services. Hence, the 

higher the perceived susceptibility to fraud, the more practitioners will intend to use 

forensic accounting services. Similarly, the perceived severity of fraud is positively and 

significantly related to intention of using forensic accounting services as shown in the 

section on results and data analysis. Practitioners will also intend to use forensic 

accounting services as perceived severity of fraud increases. Thus, statistical analysis 

performed in the course of this study confirmed the positive influence of perceived 

susceptibility on intention to be consistent with previous studies (Roden, 2004; 

Muthusamy, Quaddus and Evans 2010b). The organisation’s or department‘s 

susceptibility to fraud will increase the intention of using forensic accounting services in 

fraud prevention. Again, educational institutions have a role to play in this direction. 

Similarly, statistical analysis confirmed the positive influence of perceived severity of 

fraud on intention. This finding, which is in the proposed direction, is a marked 

improvement of the insignificant influence obtained by Muthusamy Quaddus and Evans 

(2010b).   The results also indicate that the twenty-three observed measurement variables 

are significantly represented by their respective latent constructs. 
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8.5 Forensic accounting education 

In exploring the level of awareness of forensic accounting techniques in Nigeria and the 

readiness of universities in taking up forensic accounting courses, the following two 

questions were set: 

* What is the level of awareness of forensic accounting techniques among 

 accounting  practitioners, undergraduate accounting students and accounting 

 academics in Nigeria? 

* How ready are universities in taking up forensic accounting courses? 

8.5.1  Level of awareness of forensic accounting techniques among practitioners, 

 students and academics 

In answering the first question, the findings of this study show that accounting students, 

who are the would-be practitioners, are generally aware of the existence of forensic 

accounting. The level of awareness in the present study is however higher than the 

previous study by Efiong (2012). The observed difference may be due to the increase in 

sample size. While only three universities, (2 federal and 1 state universities) were 

sampled in the previous study, the present study sampled 9 federal universities with 

undergraduate programmes in accounting. The reasons for restricting the study to federal 

university have also been stated in chapter six of this study. Hence, undergraduate 

accounting students in Nigerian universities are aware of the existence of forensic 

accounting. 

From here, the print media has served as the major source of information on the existence 

of forensic accounting in Nigeria. Newspaper publications on financial fraud have 

become a common phenomenon in Nigeria. Examples of such publications were given in 
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the section on statement of the problem and literature review. For example, The Daily 

Sun Newspaper, 2010 had at least four captions on financial fraud. These students may 

have availed themselves of the information from these sources. The classroom, on the 

other hand has played very little role in being the centre of information exchange between 

teachers and students in these universities with respect to the subject matter.  

From the data analysis, it can be gleaned that many universities do not offer fraud 

prevention and detection courses. The implication is that the student graduates without 

the proper grooming to enable him/her tackle contemporary challenges in the workplace. 

But the students generally agree that knowledge of forensic accounting will make 

positive impact in their career hence, the proposition was accepted. 

Unlike the undergraduate accounting students, all accounting practitioners and academics 

claimed that they are aware of the existence of forensic accounting. The level of 

awareness of forensic accounting among accounting practitioners and academics vary 

between low and moderate. Studies on forensic accounting have shown much agreement 

between the views of practitioners and academics (Rezaee and Burton 1997; DiGabriele 

2008). Hence, this finding is in agreement with them. 

The one-way analysis of variance reveals that significant difference exists in the level of 

awareness of FA among the three populations of this study. This means that the levels of 

awareness among these three populations are not the same. The post hoc tests of 

comparison reveal that the significant difference is due to the students whose level of 

awareness is very low, compared to the other two. The students are at the losing end. This 

result has provided new and comprehensive insights into the understanding of the 
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variations in the levels of awareness in forensic accounting among practitioners, students 

and academics. Previous studies had centred on either practitioners and academics, on 

one side (Rezaee and Burton 1997; Buckhoff and Schrader 2000; Rezaee, 2002; Elmore 

2004) and students, on the other side (Efiong, 2012). 

8.5.2 Readiness of Nigerian universities to offer forensic accounting courses 

The findings of this study reveal that Nigerian universities, unlike her counterparts in 

many parts of the world (Kleyman, 2006) are not yet ready to take up forensic accounting 

courses. This is evident in the qualifications and areas of speciaisation of the available 

manpower in that sector. Of note is the fact that none of the respondents involved in this 

study as academics specialised in forensic accounting. This is also evident in the analysis 

of the respondents’ opinions on the readiness of Nigerian universities in offering forensic 

accounting courses. This is despite the fact that high rate of fraud in Nigeria has been 

confirmed in this study. This should present a serious concern for the use of forensic 

accounting in fraud prevention and detection methods that are very effective and with 

punitive measures. This is also emphasised by the findings of this study as respondents 

generally agree that forensic accounting can help in fraud prevention and detection in 

Nigeria. Furthermore, the application of forensic accounting in fraud investigation and 

prevention can have an advantageous position when it is taught in Nigerian universities. 

Depending on a few hands that are able to acquire the necessary skills outside the shores 

of the country will continue to slow down the pace of adopting forensic accounting 

techniques for fraud prevention and detection.  
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2However, further insight was gotten from the interviewees who though supported the 

fact that Nigerian universities are not yet ready to offer forensic accounting courses noted 

that forensic accounting skills can be developed on the job or through attending 

workshops, seminars and conferences organised by professional bodies. Such bodies in 

Nigeria would include the Institute of Chartered Accountants of Nigerian (ICAN). It has 

been noted earlier on that in 2010, ICAN started the training of forensic accountants 

where it graduated the first batch of 16 of such professionals. 

8.6 Conclusion 

This chapter has presented the discussion of the findings of this research. It has looked at 

the mechanisms of fraud prevention and detection in Nigeria, noting that the mechanisms 

that are perceived to be the most effective are however, the least used. The three factors 

(legal factor, educational factor and political factor) that hinder the application of forensic 

accounting techniques were discussed. To understand the intention to apply forensic 

accounting techniques in fraud prevention and detection, various relationships between 

the dependent and independents variables have been discussed. The chapter also 

discussed some aspects of forensic accounting education in Nigeria. The forthcoming 

chapter which is, also the final chapter of this research effort presents the summary, 

contribution to knowledge, limitations of the present study, recommendations and 

direction for further research 
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9.1  Introduction 

The aim of this study was to examine the application of forensic accounting techniques in 

fraud prevention and detection in Nigeria. Although fraud is globally endemic, the rate at 

which it is perpetrated in Nigeria is quite alarming (Hamilton and Gabriel. Forensic 

accounting is generally acclaimed to be capable of preventing and detecting fraud. 

However, it is a very newbranch of the accounting profession all over the world and 

relatively newer in Nigeria. It was doubtful if there is significant awareness of this branch 

of accounting among practitioners, academics and students and even more doubtful if it is 

used in fraud prevention and detection in Nigeria. 

There is a growing demand for forensic accounting globally. However, much of its 

advancement and application are taking place in the developed economies. In fact, most 

of the empirical studies are USA centric and their focus of study has been academics and 

practitioners only. But the present study included students as respondents in addition to 

practitioners and academics, with fresh and distinctive evidence.  

Specific objectives were stated from the outset to guide the study in achieving its aim. 

These included: 

* To investigate the mechanisms of fraud prevention and detection, and their 

 levels  of effectiveness in Nigeria. 

* To identify the major factors that hinder the application of forensic accounting 

 techniques in fraud prevention and detection in Nigeria. 

* To examine practitioners’ opinions and behavioural intention to use forensic 

 accounting techniques in fraud prevention and detection in Nigeria. 
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* To explore the level of awareness of forensic accounting techniques in Nigeria 

and,  

* To investigate the readiness of Universities in taking up forensic accounting 

courses. 

To achieve the objectives of this study as re-stated here, the following research questions 

were posed: 

* What are the common fraud prevention and detection mechanisms and their 

 level of effectiveness in Nigeria? Is there any significant difference? 

* What are the major factors that hinder the application of forensic accounting in 

 fraud prevention and detection in Nigeria? 

* What are the practitioners’ opinions and behavioural intention to use forensic 

 accounting techniques in fraud prevention and investigation in Nigeria? 

* What is the level of awareness of forensic accounting techniques among the 

 undergraduate in Nigeria? 

* How ready are universities in taking up forensic accounting courses? 

Based on the underpinning theories, ten propositions were formulated in order to situate 

the contribution of this research to knowledge. These were: 

* There is a significant difference between the perceived effectiveness and the 

 actual usage of fraud prevention and detection mechanisms in Nigeria.  
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* Educational activities of Nigerian universities will positively influence 

 awareness in  forensic accounting techniques. 

* Awareness of forensic accounting techniques will positively influence the 

 perceived benefits of using it in fraud prevention and investigation in 

 Nigeria. 

* Awareness of forensic accounting techniques will negatively influence the 

 perceived risks of using it in fraud prevention and investigation in Nigeria. 

* The perceived benefits of using forensic accounting techniques will positively 

 influence the intention to use it as major fraud prevention and investigation 

 method in Nigeria. 

* The perceived risks of using forensic accounting techniques will negatively 

 influence the intention to use it as major fraud prevention and investigation 

 method in Nigeria. 

* The perceived susceptibility to fraud will positively influence practitioners’ 

 intention to use forensic accounting techniques in fraud prevention and 

 investigation  in Nigeria. 

* The perceived severity of fraud will positively influence practitioners’ 

 intention to use forensic accounting techniques in fraud prevention and 

 investigation in Nigeria. 
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* There is a significant variation in the levels of awareness of forensic 

 accounting techniques among accounting practitioners, accounting  undergraduate 

students and accounting academics in Nigeria.  

* Nigerian universities are ready to offer forensic accounting courses. 

This chapter therefore presents the summary of chapters, summary of findings 

contribution to knowledge, limitations of the present study, recommendations and 

direction for further research. 

9.2 Summary of chapters 

This study is organised in nine chapters. Chapter one was the general introductory 

chapter of the study. It presented the statement of the research problem, where the 

researcher began to articulate the issue of fraud in Nigeria as against what is obtained 

elsewhere to justify the need for a solution. The central focus of the research in the form 

of aim and objectives of the study were also presented here in the first instance. The 

chapter further highlighted the research questions and propositions of the study. In this 

chapter also, the researcher introduces the reader to Nigeria where the study was 

conducted. This was also to enable the reader have a general background information on 

Nigeria which would not be found in typical accounting literature and the nature of fraud 

in the country. 

The next three chapters (two, three and four) were devoted to the review of literature. 

Chapter two laid the background on fraud and forensic accounting. This was to establish 

additional motivation for the study besides what was presented in the statement of the 

research problem in chapter one. Chapter three provided a critical overview of scholarly 
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work on fraud prevention and detection mechanisms, forensic accounting techniques and 

forensic accounting education. This chapter is very important as it also provided reviews 

on empirical studies on the use of forensic accounting techniques in fraud prevention and 

detection. Further to this was chapter four, which provided the theoretical framework for 

the study and shows how the propositions were derived from the theory.  

Chapter five presents a discourse on the methodology and the related philosophical 

assumptions. A detailed explanation of every step in the data collection exercise was 

given in chapter six.  

The results and data analysis were presented in chapter seven. This chapter is unique in 

the sense that data are presented and analysed side-by-side. This chapter basically shows 

the data as were obtained from the respondents without any interference by the 

researcher. Hence, the views that are expressed are necessarily those of the subjects of the 

study. Different statistical analyses were used to operationalise the data. Such analyses 

include Students’ t-test, factor analysis, structural equation modelling, chi-square statistic 

and one-way analysis of variance. The Students’ t-test was used to investigate if a 

significant difference exists in the practitioners’ perception of the level of effectiveness of 

fraud prevention and detection mechanisms and their actual usage in fraud prevention and 

detection. Factor analysis was used to identify the factors that hinder the application of 

forensic accounting techniques in fraud prevention and detection. Structural equation 

modelling (SEM) was use to examine practitioners’ opinion and behavioural intention to 

use forensic accounting techniques and test the propositions. The validity and reliability 

of the measuring instruments were tested using the SEM. 
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Chapter eight dealt with the discussion of finding. The researcher expounded on the 

findings in chapter seven, giving appropriate interpretations.  The findings were also 

either confirmed or disproved with those in the available literature. The chapter had four 

main sections viz. mechanisms of fraud prevention and detections, factors that hinder the 

application of forensic accounting techniques, practitioners’ intention to use forensic 

accounting techniques in fraud prevention and investigation and forensic accounting 

education. Most of the findings of the study lend support from the literature, thereby 

enforcing existing theories. 

Chapter nine presented the summary, recommendations and conclusion to this study. 

Additionally, the chapter showed the contribution of this study to management and 

behavioural research. The limitation of the current research was given and the direction 

for future ones highlighted. 

9.3 Summary of findings 

This study aimed at investigating the application of forensic accounting techniques in 

fraud prevention and detection in Nigeria. The specific objectives were to:  

-  investigate the mechanisms of fraud prevention and detection, and their levels of 

effectiveness in Nigeria;  

- identify the major factors that hinder the application of forensic accounting 

techniques in fraud prevention and detection in Nigeria;  

- examine practitioners’ opinions and behavioural intention to use forensic 

accounting techniques in fraud prevention and detection in Nigeria, and  



316 
 

- explore the level of awareness of forensic accounting techniques in Nigeria and 

the readiness of universities in taking up forensic accounting courses. 

Various mechanisms of fraud prevention and detection in usage were identified. The 

most common ones included operational audit, corporate code of conduct, internal 

controls, bank reconciliations, and inventory observations while the least used methods 

were forensic accountants, virus protection, data mining, fraud prevention and detection 

training, fraud auditing and digital analysis by Benford’s law. It was rather shocking to 

discover that the perceived most effective mechanisms of forensic accountants, data 

mining, virus protection, fraud prevention and detection training, etc were the least 

currently used in Nigeria. The lack of use of these better, effective methods may be 

connected with the lack of awareness and non-availability of experts.  

Several factors were identified as hindering the application of forensic accounting 

techniques in Nigeria. However, these factors were generally grouped into three. There 

were the legal factors, educational factors and political factors. With the appropriate 

atmosphere, these factors can be surmounted. For example, educational factors can be 

mitigated when the necessary level of awareness of forensic accounting techniques is 

created by the institutions of learning, like the university by way of curriculum 

modification and specialisation in favour of forensic accounting methods. 

The proposition that educational activities of universities can positively influence 

awareness in forensic accounting has been supported by the findings of this study. It has 

been shown that the more the involvement in educational activities that promotes forensic 

accounting, the higher the level of awareness in forensic accounting services will be. 
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Hence, educational institutions have a significant role to play in promoting the 

application of forensic accounting services in Nigeria. Moreover, the findings of this 

study have shown that awareness of forensic accounting techniques will positively 

influence the perceived benefits of using it in fraud prevention and detection in Nigeria. 

Hence, the greater the level of awareness of forensic accounting techniques and services, 

the higher the perceived benefits of using forensic accounting services and the more 

practitioner will intend to use the techniques.   

Furthermore, the findings of this study reveals that the higher practitioners perceived the 

benefits of using forensic accounting techniques the more they will intend to use it in 

their units/departments. Also, the lower the perceived risk of using forensic accounting 

techniques, the higher the intention of using forensic accounting services. This study 

therefore confirms that the perceived benefits of using forensic accounting services will 

positively influence the behavioural intention of accounting practitioners in using 

forensic accounting techniques in fraud prevention and detection and perceived risks of 

using forensic accounting services will negatively influence its application in fraud 

prevention and detection in Nigeria. The implication here is that the more practitioners 

perceive the benefits, the more they will intend to use forensic accounting techniques and 

the less they perceive the risks, the more likely they will intend to use forensic accounting 

techniques. 

Although the level of awareness in the present study is however higher than the previous 

study by Efiong (2012), students are not conversant with forensic accounting techniques.  

This is because most of the awareness is gotten from the print media and not the 

classrooms. The classroom, as far as this matter is concern, has played very little role in 
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being the centre of information exchange in Nigerian universities. The study has clearly 

shown universities do not offer fraud prevention and detection courses. But it is generally 

agreed by students that the knowledge of forensic accounting will make positive impact 

in their career and in the general fight against fraud.  

Furthermore, this study revealed that Nigerian universities, unlike her counterparts in 

many parts of the world (Kleyman, 2006) are not yet ready to take up forensic accounting 

courses as there is no evidence in the qualifications and areas of specialisation of the 

available manpower in forensic accounting. This is also evident in the analysis of the 

respondents’ opinions on the readiness of Nigerian Universities in offering forensic 

accounting courses.  

9.4. Contribution to knowledge 

In view of the nature of fraud and its effect on business, organisations, government, etc, 

studies on how to prevent or detect fraud are of global relevance. Although many studies 

have been conducted on forensic accounting in many parts of the world, especially in the 

United States of America, no comprehensive study has been done in developing 

economies as Nigeria. Where any information exists, they are only piecemeal. This is 

therefore the first attempt of such. Hence, the findings of this study are contributions 

from developing economies. 

The present study has added to the growing body of literature in forensic accounting 

techniques. However, previous empirical studies have focused exclusively on the views 

of practitioners and academics, in assessing the demand for forensic accounting. But the 

present study presents fresh and distinctive evidence from accounting undergraduates, in 
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addition to those of practitioners and academics from the developing world. Also, new 

and fresh evidence have been provided from accounting practitioners in public service as 

it relate to forensic accounting practice. 

Again, previous studies tend to have concentrated on corporate organisations which 

constitute the major sector for fraudulent practices in developed economies and even 

some developing ones (Bierstaker, Brody and Pacini 2006; Muthusamy, Quaddus and 

Evans. 2010a, Okunbor and Obaretin 2010 ). Developing economies are heavily 

dependent on government (civil and public service). 

This study has further strengthened the findings of the Muthusamy, Quaddus and Evans 

(2010a) on the organisational intention to use forensic accounting services. However, 

while their findings were based on managers and chief executive officers in private 

organisations in Malaysia, the present study made use of directors of accounts and 

auditors in public service in Nigeria. This has further supported research model. 

While the researcher cannot claim to have interacted with all published materials that 

relate with the present study, it appears this is the first study that makes use of 

educational activities as external factor that would positively influence awareness in 

forensic accounting. Hence, education in forensic accounting will significantly influence 

its awareness and behavioural intention to use in the fight against fraud in Nigeria. 

9.5  Limitations and generalisability of the research findings  

A study of this magnitude cannot be without certain limitations with regards to the 

method which is employed (Denscombe, 2010). Firstly, a study of this nature must 

certainly be constrained by many factors. For example, practitioners may not have 
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provided correct responses when asked if their establishment have witnessed cases of 

fraud in order to protect the image of their organisations, ministries or agencies. 

The research also had the constraint of time as it is conducted under a given time and 

limited financial resources. Even though the researcher’s PhD was funded, the funding 

was restricted to the tuition fees and living expenses as indicated in the admission letter. 

Funding the research component of the training was therefore limited to the available 

resources within the researcher’s disposal as data collection was done in Nigeria while 

the training institution is in the UK.  

While the sample size for this study is considerably large, the generalisability of the 

results of this study may be a bit restricted due to the selection of samples within the 

same cultural background. Even though universities may be regarded as international 

communities, where staff and students could come from any part of the globe, it is 

unlikely that this idea holds for Nigerian universities. Most foreign academics had since 

left the Nigerian universities to other countries due to poor remuneration and general 

neglect of the educational sector by successive governments. Hence, the views that are 

expressed here from the results may be completely those of Nigerians. This problem 

could have been eliminated or reduced if the research had adopted a “cross-country” or 

“cross-cultural approach”. This could become an impetus for further studies. However, 

the findings of this study have provided fresh insight from a developing economy hence 

its implications could be extended to other developing countries that are faced with 

similar challenges. 
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Furthermore, our sample in the present study did not include other professionals, e.g., 

lawyers, who may be involved in forensic accounting. By the definition of forensic 

accounting which includes evidence of fraud, which can be tenable at a court of law, it 

therefore implies that lawyers must have their views with regards the practice of forensic 

accounting in Nigeria, since they are the ones that have the right to defend or present a 

case of fraud in the court. Be that as it may, this would have caused the sample to 

increase and data collection process and analytical procedure more cumbersome for the 

researcher. This may have ultimately led to the extension of the time needed for this 

research to be concluded. The inclusion of lawyers who are involve in forensic 

accounting in future research therefore becomes an imperative as their views could 

present a different scenario from what the current study has shown.  

However, this study is very distinctive in that it set a comprehensive pace for further 

studies in forensic accounting education and practice in this part of the world and Africa 

in particular. Again, while previous study by Muthusamy, Quaddus and Evans (2010b) 

made use of professional bodies, accounting firms, media and government as external 

factors that could influence awareness, the present study provides fresh and distinctive 

evidence using educational activities of universities as external factor. 

9.6 Policy recommendations  

In view of the findings of this study and to ensure that all hands are on deck to reduce 

financial frauds in Nigeria and elsewhere, it is recommended that organisations should 

adopt the most effective mechanisms in their fraud  prevention and detection drive. This 

is because the study has shown that current fraud prevention and detection mechanisms 

commonly used are perceived as the least effective in combating fraud menace. Forensic 
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accounting mechanisms and the use of forensic accountants which have been perceived 

most effective methods should be encouraged at all levels of government including, local, 

state and federal.  

Furthermore, government at these levels should provide the enabling environment for 

forensic accounting profession to thrive in the country by strengthening the legal, 

educational and political frameworks in the country (Nigeria) to move with the global 

trend in fraud prevention and detection. This is in view of the fact that legal, educational 

and political factors have been identified to hinder the application of forensic accounting 

techniques in Nigeria. 

Accounting practitioners should be aware of the benefits of forensic accounting in 

preventing and detecting fraud in their establishments. They should be aware of the 

severity of financial fraud and the susceptibility of their organisations to fraud. Hence, 

their fraud prevention and detection mechanisms should change towards the use of 

forensic accounting. 

Educational institutions in Nigeria, especially the universities, should be aware of the 

high rate of financial fraud in the environment and review their curriculum to reflect 

cousrses that would provide solution to this problem.  The National Universities 

Commission (NUC) should therefore ensure that forensic accounting techniques are 

included in the curriculum for the training of undergraduate students of accounting in 

Nigerian universities. Again, more staff training and re-training in the field of forensic 

accounting. Universities should therefore encourage specialisation in forensic accounting 
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techniques at the post-graduate level. This is when education and practice would provide 

solution to the problem of fraud. 

Finally, all regulatory bodies, including the Institute of Chartered Accountants of Nigeria 

(ICAN) and the Association of National accountants of Nigeria (ANAN) should include 

forensic accounting techniques in the curriculum of  their professional examinations. 

9.7  Lessons learnt from the study 

Although this study has been concluded and significant contributions made to knowledge, 

it is important to note some of the lessons learnt by the researcher during the period. They 

include: 

* developing of skills in data collection procedure, particularly when the 

 measured variables are in constructs. 

* developing skills in the use of Microsoft packages, SPSS, AMOS and 

 NVivo10 software for organising and analysing the data used in this study. 

*  conducting oral interviewees and analysing of the responses.  

* the development of propositions from theories and the linking of results to the 

 theoretical framework of the study 

* the ability to triangulate quantitative and qualitative results for a better 

 understanding of the research was also developed in the course of the study. 

9.8 Suggestions for further studies 

Forensic accounting is a new branch of accounting as far as academic work is concerned 

and their adoptions particularly in developing economies like Nigeria. This does exclude 
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the fact that much literature on the subject is available and mostly USA centric. There is 

therefore no gain saying the fact that more researches need to be conducted from other 

parts of the globe. Moreover, the present study is also not without some limitations. 

Hence, the following suggestions are made to take the present work further. 

First, further studies could adopt a “cross-country” or “cross-cultural approach” to 

improve the generalisability of the research findings and possibly compare the results 

across different countries. 

Second, samples for further studies could be enlarged to include the views of lawyers 

who are stakeholders in the practice of forensic accounting. This could provide further 

insight into the practice of forensic accounting in Nigeria. 

Third, the structural equation model so developed in this study could be further tested and 

the conceptual model of factors that influence the use of forensic accounting that ensued 

from this study could be explored further. This could be done using cross –cultural data. 

9.9 Conclusion 

The justification for the study of this nature cannot be undermined as fraud continues to 

eat deep into the very fabric of the society. The rate at which fraud is perpetrated in 

Nigeria and the seemingly lack of solution had got the attention of the researcher for 

some times now and were the main drivers for this research endeavour. Heavily 

quantitative data, supplemented with qualitative data were used to examine the 

mechanisms of fraud prevention and detection, and their perceived levels of effectiveness 

in Nigeria. The study also identified the factors that hinder the application of forensic 

accounting techniques in Nigeria. Furthermore, it examines the opinions and behavioural 
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intentions of practitioners to use forensic accounting techniques as a mechanism of fraud 

prevention and detection in the establishments. Lastly, the study explores the level of 

awareness and the universities’ readiness in taking up forensic accounting education. 

The findings of the study shows that the mechanisms of fraud prevention and detection in 

current usage by practitioners are not perceived to be the most effective in combating the 

menace of fraud. Also, the three major factors (legal, educational and political) are the 

main enemies to the application of forensic accounting in Nigeria. The findings of the 

study further suggest that increase of awareness in forensic accounting will ultimately 

translate into increase on intentions to use forensic accounting techniques in fraud 

prevention and detection in Nigeria. Lastly, with the current curriculum for the training of 

accounting undergraduates in Nigerian universities and the lack of specialists in the area 

of forensic accounting, Nigerian universities are not yet ready to take up forensic 

accounting courses. 

On the whole, the study has provided salient insights on the current state of forensic 

accounting in Nigeria and its use in fraud prevention and detection. It is therefore 

concluded that forensic accounting education and practice would enhance fraud 

prevention and detection in Nigeria. Hence, Nigerian universities should take up courses 

in forensic accounting education.  This would lead to increase awareness and subsequent 

use of the techniques in fraud prevention and detection. Ultimately, it would translate into 

reduction in fraud cases in the country. 
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APPENDIX B: COVERING LETTERS AND CONSENT FORM 

APPENDIX B1:  COVERING LETTER TO ACCOUNTING      

 PRACTITIONERS 

 

25
 
June, 2011 

Dear Sir/Madam, 

TO WHOM IT CONCERNS 

I am a PhD student at Leicester Business School, De Montfort University, Leicester in the United 

Kingdom. I am undertaking a research on how forensic accounting education and practice would enhance 

fraud prevention and detection in Nigeria. 

I therefore solicited your kind assistance in completing the attached questionnaire. The responses from your 

questionnaire and those from others will be used as the main data set for my doctoral thesis. This will  

enable me to realize my research objectives. This questionnaire will take you approximately 20 minutes to 

complete.   

 Your participation is voluntary and you can withdraw at anytime without giving any reason. However, I 

urge you to participate in the research and promise confidentiality and anonymity of all information that 

would be provided. 

I hope that you will enjoy every moment of completing the questionnaire. I will be very grateful if it is 

possible for the questionnaire to be completed and returned same day through the research assistant. This 

will certainly reduce our cost and enhance the reliability of the information provided. However, you may 

provide a possible date and time for its collection.  

Thank you for your help. 

Eme Efiong 

Faculty of Business and Law 

Leicester Business School 

De Montfort University 

The Gateway 

Leicester, LE1 9BH, UK. 

Phone: + 44 7466 843361; +234 803 273 8080 

E-mail Address: emetom@yahoo.com 

 

 

 

mailto:emetom@yahoo.com
http://www.dmu.ac.uk/
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APPENDIX B2:  COVERING LETTER TO STUDENT RESPONDENTS 

 

25
 
June, 2011 

Dear Sir/Madam, 

TO WHOM IT CONCERNS 

I am a PhD student at Leicester Business School, De Montfort University, Leicester in the United 

Kingdom. I am undertaking a research on how forensic accounting education and practice would enhance 

fraud prevention and detection in Nigeria. 

I therefore solicited your kind assistance in completing the attached questionnaire. The responses from your 

questionnaire and those from others will be used as the main data set for my doctoral thesis. This will 

enable me to realize my research objectives. This questionnaire will take you approximately 5 minutes to 

complete.   

 Your participation is voluntary and you can withdraw at anytime without giving any reason. However, I 

urge you to participate in the research and promise confidentiality and anonymity of all information that 

would be provided. 

I hope that you will enjoy every moment of completing the questionnaire. I will be very grateful if it is 

possible for the questionnaire to be completed and returned same day through the research assistant. This 

will certainly reduce our cost and enhance the reliability of the information provided. However, you may 

provide a possible date and time for its collection.  

Thank you for your help. 

Eme Efiong 

Faculty of Business and Law 

Leicester Business School 

De Montfort University 

The Gateway 

Leicester, LE1 9BH, UK. 

Phone: + 44 7466 843361; +234 803 273 8080 

E-mail Address: emetom@yahoo.com 
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APPENDIX B3:  COVERING LETTER TO ACADEMIC RESPONDENTS 

 

25
 
June, 2011 

Dear Sir/Madam, 

TO WHOM IT CONCERNS 

I am a PhD student at Leicester Business School, De Montfort University, Leicester in the United 

Kingdom. I am undertaking a research on how forensic accounting education and practice would enhance 

fraud prevention and detection in Nigeria. 

I therefore solicited your kind assistance in completing the attached questionnaire. The responses from your 

questionnaire and those from others will be used as the main data set for my doctoral thesis. This will 

enable me to realize my research objectives. This questionnaire will take you approximately 5 minutes to 

complete.   

 Your participation is voluntary and you can withdraw at anytime without giving any reason. However, I 

urge you to participate in the research and promise confidentiality and anonymity of all information that 

would be provided. 

I hope that you will enjoy every moment of completing the questionnaire. I will be very grateful if it is 

possible for the questionnaire to be completed and returned same day through the research assistant. This 

will certainly reduce our cost and enhance the reliability of the information provided. However, you may 

provide a possible date and time for its collection.  

Thank you for your help. 

Eme Efiong 

Faculty of Business and Law 

Leicester Business School 

De Montfort University 

The Gateway 

Leicester, LE1 9BH, UK. 

Phone: + 44 7466 843361; +234 803 273 8080 

E-mail Address: emetom@yahoo.com 

 

 

mailto:emetom@yahoo.com
http://www.dmu.ac.uk/
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APPENDIX B4:  PARTICIPANT CONSENT FORM 

 

PARTICIPANT CONSENT FORM 

PLEASE TICK BELOW FOR CONFIRMATION 

1 I fully understand the research project which has been explained to me and 

for which I have agreed to participate 

 

2  I also understand that my participation is voluntary and that I can withdraw 

at anytime without giving any reason and this will not affect me now or in 

future 

 

3  I also understand that all my details are held in high confidentiality  

 

I fully understand the above as it has to do with academic purpose and therefore give my consent. 

 

....................................      ....................................... 

Participant’s Signature       Date 

 

 

 

 

 

 

http://www.dmu.ac.uk/
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APPENDIX C: THE RESEARCH’S INTRUMENTS 

(QUESTIONNAIRE) 
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C1 – QUESTIONNAIRE FOR PRACTITIONERS 

  

 

QUESTIONNAIRE 

A: DEMOGRAPHIC ATTRIBUTES 

Instruction:  Kindly tick the appropriate box or column for the option that best explains your answer 

1. Gender: Male □  Female □ 

2. Age (years): 18 – 30□ 31 – 40□  41 – 50□  51 – 60□ Above 

60□ 

3. Education (highest qualification): SSCE/OND □  BSc □  MSc/ MBA/MA/MPhil □  PhD□ 

4. Professional qualification:   ACCA □ ICAN □         ANAN□      Others □ 

 

5. Number of years of being in the present establishment: 1-3 □    4-6□ 7-10□  11-13□  

 14-16□ 17 and above□ 

 

6. Your job description: Auditor□ General Accountant□ Chartered accountant □ Forensic 

accountant□ Others □ 

 

 

B.  FRAUD DETECTION AND PREVENTION MECHANISMS IN USAGE IN NIGERIA 

 

Please indicate the regularity of your use of the following fraud detection and prevention mechanisms 

S/

N 

Fraud detection and 

prevention mechanism 

Alway

s 

(4) 

Ofte

n  (3) 

Rarel

y  (2) 

 

Never   

(1) 

 

Indifferent  

(0) 

 

1 Internal controls      

2 Firewalls      

3 Virus protection      

4 Password protection      

5 Discovery sampling      

6 Data mining      

7 Forensic accountants      

8 Digital analysis software      

9 Corporate code of conduct and 

ethics policy 

     

10 Operational audits      

11 Bank reconciliation      

12 Reference check on workers      

http://www.dmu.ac.uk/
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13 Fraud hotline      

14 Whistle blowing policy      

15 Fraud reporting policy      

16 Security department      

17 Inventory observation      

18 Increased role of audit 

committee 

     

19 Ethics training      

20 Fraud auditing      

21 Staff rotation policy      

22 Ethics officer      

23 Code of sanctions against 

suppliers/contractors 

     

24 Surveillance equipment      

25 Fraud vulnerability reviews      

26 Fraud prevention and detection 

training 

     

27 Financial ratios      

 

 

C. PERCEIVED EFFECTIVENESS OF FRAUD DETECTION AND PREVENTION 

 MECHANISMS 

  

Please, indicate your perceived level of effectiveness of the following fraud prevention 

and detection mechanisms 

S/

N 

Fraud detection and 

prevention 

mechanism 

Very 

effective 

(4)  

effective 

(3) 

 

ineffective 

(2) 

 

Very 

ineffectiv

e (1) 

Neither 

effective 

nor 

ineffectiv

e (0) 

1 Internal control      

2 Firewalls      

3 Virus protection      

4 Password protection      

5 Discovery sampling      

6 Data mining      

7 Forensic accountants      

8 Digital analysis 

software 

     

9 Corporate code of 

conduct and ethics 

policy 

     

10 Operational audits      

11 Bank reconciliation      

12 Reference check on 

workers 

     

13 Fraud hotline      

14 Whistle blowing      
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policy 

15 Fraud reporting 

policy 

     

16 Security department      

17 Inventory observation      

18 Increased role of 

audit committee 

     

19 Ethics training      

20 Fraud auditing      

21 Staff rotation policy      

22 Ethics officer      

23 Code of sanctions 

against 

suppliers/contractors 

     

24 Surveillance 

equipment 

     

25 Fraud vulnerability 

reviews 

     

26 Fraud prevention and 

detection training 

     

27 Financial ratios      

 

 

D. AWARENESS OF FORENSIC ACCOUNTING 

Please, mark “X” in the box where necessary and specify your level of agreement with the statements 

below marking “X” in the  appropriate column 

 

1. Are of aware of the existence of forensic accounting? Yes □  No  □ 

 

  

S/N Statement Very 

high 

(5) 

High 

(4) 

Moderate 

(3) 

Low 

(2) 

Very 

Low (1) 

2 What is the level of your 

awareness of forensic 

accounting 

     

 

 

 

S/N Statement Strongly 

Agree 

(4) 

Agree 

(3) 

 

Disagree 

(2) 

Strongly 

disagree 

(1) 

Do not 

agree 

nor 

Disagree 

(0) 

3 I know of the existence of 

forensic accounting 

     

4 I am aware that one of the 

aims of forensic accounting 

is fraud detection and 

prevention 
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5 I am not aware that forensic 

accounting is one of the 

most powerful mechanisms 

in fraud detection and 

prevention 

     

 

 

E. PERCEIVED FACTORS THAT HINDER THE USE OF FORENSIC ACCOUNTING 

 IN NIGERIA 

 Please, specify your level of agreement with the statements below marking “X” in the 

 appropriate column 

 

 

S/N Item Strongly 

Agree 

(4) 

Agree 

(3) 

 

Disagree 

(2) 

Strongly 

disagree 

(1) 

Do not 

agree 

nor 

Disagree 

(0) 

1 There is lack of 

experience on the part 

of the expert 

     

2 Forensic accounting is 

expensive 

     

3 There is always delay 

at court 

     

4 There is lack of 

Forensic accounting 

professionals 

     

5 Lack of quality forensic 

analysis 

     

6 There is weak law 

enforcement 

     

7 Weak litigation support 

in prosecution process 

     

8 Lack of awareness      

9 It is technology driven      

10 Weak infrastructural 

base 

     

11 Weak educational 

system 

     

12 General indiscipline 

 

     

13 Corrupting tendencies 

of expert 

     

14 Abuse of office and 

power 

     

15 Lack of rule of law      

16 Lack of continuity on      
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the part of fraud 

investigating agencies 

17 Lack of transparency      

18 Institutional corruption      

19 Lack of training 

institutions in Nigeria 

     

20 Weak judicial system      

21 Too much 

centralisation of 

authority 

     

22 Fiscal indiscipline      

23 Impunity of political 

office holders 

     

 

 

 

F. PERCEIVED SUSCEPTIBILITY TO FRAUD  

 

Please, specify your level of agreement with the statements below marking “X” in the appropriate column 

 

S/N Statement Strongly 

Agree 

(4) 

Agree 

(3) 

 

Disagree 

(2) 

Strongly 

disagree 

(1) 

Do not 

agree 

nor 

Disagree 

(0) 

1 I feel that the Nigerian 

public service is susceptible 

to fraud 

     

2 I feel that financial fraud is 

not common in Nigeria’s 

public service 

     

3 I feel that the public is 

exposed to financial fraud  

     

 

G. PERCEIVED SEVERITY OF FRAUD 

 Please, specify your level of agreement with the statements below marking “X” in the 

 appropriate column 

S/

N 

Statement Strongl

y Agree 

(4) 

Agree 

(3) 

 

Disagre

e (2) 

Strongl

y 

disagre

e (1) 

Do not 

agree 

nor 

Disagre

e (0) 

1 There is high level of 

financial fraud in 

Nigeria’s public service 

     

2 Fraud has not contributed 

to the underdevelopment 
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of Nigeria 

3 Every sector of the 

economy is infected with 

fraud 

     

4 Fraud is severe in the 

public service of Nigeria 

     

 

H. PERCEIVED BENEFITS OF FORENSIC ACCOUNTING TECHNIQUES 

 Please, specify your level of agreement with the statements below marking “X” in the 

 appropriate column 

S/N Statement Strongly 

Agree 

(4) 

Agree 

(3) 

 

Disagree 

(2) 

Strongly 

disagree 

(1) 

Do not 

agree 

nor 

Disagree 

(0) 

1 Financial fraud can be 

prevented or at least 

reduced to minimal level 

with the use of forensic 

accounting 

     

2  Forensic accounting  

would go a long way in 

the fight against fraud in 

Nigeria 

     

3 Forensic accounting 

prevents fraudulent 

behaviours 

     

4 Forensic accounting 

cannot instil ethical 

behaviours in 

organisations and work 

place 

     

5 Forensic accounting 

techniques cannot help in 

recovering stolen 

resources 
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I. PERCEIVED BARRIERS/RISKS OF USING FORENSIC ACCOUNTING 

 TECHNIQUES IN NIGERIA 

 Please, specify your level of agreement with the statement below marking “X” in the 

 appropriate column 

S/N Item Strongly 

Agree 

(4) 

Agree 

(3) 

 

Disagree 

(2) 

Strongly 

disagree 

(1) 

Do not 

agree 

nor 

Disagree 

(0) 

1 We cannot use Forensic 

accounting because it is 

expensive 

     

2 Forensic accounting is 

technological based 

hence we cannot afford 

it 

     

3 Additional training 

required to become a 

Forensic accountant is a 

barrier 

     

 

J.  BEHAVIOUR TOWARDS FORENSIC ACCOUNTING 

Please, specify your level of agreement with the statements below marking “X” in the appropriate column 

S/N Statement Strongly 

Agree 

(4) 

Agree 

(3) 

 Disagree 

(2) 

Strongly 

disagree 

(1) 

Do not 

agree 

nor 

Disagree 

(0) 

1 We currently used 

Forensic accounting 

techniques in our 

establishment 

     

2. We intend to use 

forensic accounting 

techniques in the near 

future in our 

establishment 

     

3 Forensic accounting 

has come to stay, hence 

our establishment will 

soon acquire its 

services 

     

4 It will be not possible 

for us to use forensic 

accounting techniques 
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K. EDUCATIONAL ACTIVITIES  

Please, specify your level of agreement with the items below with respect to the influence they will have on 

forensic accounting  education in Nigeria by marking “X” in the appropriate column 

S/N Statement Strongly 

Agree 

(4) 

Agree 

(3) 

 Disagree 

(2) 

Strongly 

disagree 

(1) 

Do not 

agree 

nor 

Disagree 

(0) 

1 Teachings/research      

2. Seminar/Workshops      

3 Conferences      

 

 

 

Thank You 
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C2 – QUESTIONNAIRE FOR STUDENTS 

 

QUESTIONNAIRE 

A: DEMOGRAPHIC ATTRIBUTES 

Instruction:  Please fill out the space or mark (X) in the box that best explains your answer in 

each   of the questions. 

1. University: UNILAG □ OAU □ UNIABUJA □ UNILORIN □ UNIJOS □

 UNICAL □ UNIBEN □ UNIPORT □ UNIUYO □ 

2. Gender: Male □  Female □ 

3. Age (years): 18 – 24□ 25 – 30□  Above 30□ 

 

4. Year of study.  3 □  4 □  

B.  OPINIONS AND BEHAVIOUR TOWARD FRAUD AND FORENSIC 

ACCOUNTING  EDUCATION 

Instruction:  Please fill out or mark (X) in the box/column that best explains your answer in  

 each of the questions. 

1. Are you aware of the existence of forensic accounting? Yes □ No □ 

2. If yes in question (1) above, how did you first get the information?  

 Classroom □ Textbook/journal □ Internet□  

 Print media □Radio/TV □ Others □ 

3. Please indicate your level of awareness of forensic accounting 

Very high (5) High (4) Moderate (3) Low (2) Very Low (1) 

     

 

Please, specify your level of agreement with the statements below 

S/N Statements Strongly 

Agree 

(4) 

Agree 

(3) 

Disagree 

(2) 

Strongly 

disagree 

(1) 

No 

opinion 

(0) 

4 My university offers 

forensic accounting courses 

     

http://www.dmu.ac.uk/
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5 There are lecturers teaching 

forensic accounting in my 

university 

     

6 Knowledge of forensic 

accounting will make 

positive impact on the 

training of accounting  

undergraduates in Nigeria 

 

     

7 Knowledge of Forensic 

accounting by accountants 

and auditors will make 

positive impact on the fight 

against fraud in Nigeria 

 

     

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



375 
 

C3 – QUESTIONNAIRE FOR ACADEMICS 

 

 

QUESTIONNAIRE 

 

A: DEMOGRAPHIC ATTRIBUTES 

 

Instruction:  Kindly mark (x) in the box that most appropriately explains your answer or fill  

 in the blank spaces provided in the questions that follow. 

 

1. University: UNILAG □ OAU □ UNIABUJA □ UNILORIN □ UNIJOS □

 UNICAL □ UNIBEN □ UNIPORT □ UNIUYO □ 

2. Gender: Male □  Female □ 

3. Age (years): 18 – 30□ 31 – 40□  41 – 50□  51 – 60□ Above 

60□ 

4. Education (highest qualification):   BSc □   MSc/ MBA/MA/MPhil □   PhD□ 

5. Present status/rank in the university.  

 Professor □   Reader □ Senior Lecturer □ Lecturer I □  

 Lecturer II □   Others □ 

6. Years of teaching accounting in the University. 

 1- 3 □  4-7 □   8-11 □  12-15□   16 and above □ 

7. Area(s) of specialisation.  

 Auditing □ Forensic accounting □   Corporate social responsibility □   Management 

 information  system□  Financial Accounting□  Management Accounting□ 

 Entrepreneurial  Development □ 

 Others □ 

 

 

 

 

 

 

http://www.dmu.ac.uk/
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B OPINIONS AND BEHAVIOUR TOWARD FRAUD AND FORENSIC 

 ACCOUNTING 

1.   Are you aware of forensic accounting?  Yes  □  No □ 

2. Please indicate your level of awareness of forensic accounting 

Very high (5) High (4) Moderate (3) Low (2) Very Low (1) 

     

 

Please, specify your level of agreement with the statements below 

S/

N 

Statement Strongly 

agree 

(4) 

 

Agre

e (3) 

 

Disagree 

(2) 

 

Strongly 

disagree 

(1) 

 

No 

opinion  

(0) 

 

3 There is high rate of financial 

fraud in Nigeria 

     

4 Forensic accounting can help in 

fraud prevention and detection  

in Nigeria 

     

5 Teaching of forensic 

accounting in Nigerian 

Universities will enhance fraud 

prevention and detection in the 

country 

     

6 There is low level of awareness 

of forensic accounting 

techniques among cademics 

     

7 Forensic accounting is part of 

the teaching curricula of my 

University 

     

8  Awareness of forensic 

accounting strengthens fraud 

control in the business  

     

9 I will like forensic accounting 

to be taught in my University  

     

10 The universities are ready to 

take up the teaching of forensic 

accounting courses 

 

     

 

 

Thank You 
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APPENDIX D1: Variables description for responses from practitioners 

Variable 

name 

Code Description Rating type 

(for rating 

questions 

only) 

Attribute Value Range Data type Level of 

measuremen

t 

SECTION A: DEMOGRAPHIC ATTRIBUTES 

P1 PRACTGENDE

R 

Gender  Male 

Female 

1 

2 

1 – 2 Categorical Nominal 

P2 PRACTAGE Age  18 - 30 

31 – 40 

41- 50 

51 – 60 

Above 60 

1 

2 

3 

4 

5 

1 – 5 Categorical Nominal 

P3 PRACTHEQUA

L 

Highest 

education 

qualification 

 SSCE/OND 

B. Sc/HND 

M. Sc/MBA/MA/M.Phil 

Ph.D 

1 

2 

3 

4 

1 – 4 Categorical Nominal 

P4 PRACTPQUAL Professional 

qualification 

 ACCA 

ICAN 

ANAN 

OTHERS 

NONE 

1 

2 

3 

4 

5 

1 – 5 Categorical Nominal 

P5 YEAREST Years in 

establishment 

 1 – 5 

6 – 10 

11 – 15 

16– 20 

21– 25 

Above 25 

1 

2 

3 

4 

5 

6 

1 – 6 Categorical 

 

Nominal 

P6 JOBDESC Job description  Auditor 

Chief accountant 

Director of finance/account 

Others 

1 

2 

3 

4 

1 – 4 Categorical Nominal 

SECTION B: FRAUD PREVENTION AND DETECTION MECHANISMS IN USAGE 
P8i INTERCONT Internal control Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8ii FIREWALLS Firewalls Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8iii VRPROTECT Virus 

protection 

Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8iv PWPROTECT Password 

protection 

Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8v DISSAMP Discovery 

sampling 

Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8vi DATMIN Data mining Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8vii FACTS Forensic 

accountants 

Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8viii DIANASOFT 

 

Digital analysis 

software 

Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8ix CCCEP Corporate code 

of conduct and 

ethics policy 

Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8x OPAUDIT Operational 

audits 

Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8xi BANKRECON Bank 

reconciliation 

Frequency Always 

Often 

Rarely 

4 

3 

2 

1 - 5 Categorical  Ordinal 
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Never 

Indifferent 

1 

0 

P8xii REFCHECKS Reference 

check on 

workers 

Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8xiii FRAUDHOTL Fraud hotline Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8xiv WHISBLOW Whistle 

blowing policy 

Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8xv FRAUDREP Fraud reporting 

policy 

Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8xvi SECDEPT Security 

department 

Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8xvii INTOBSV Inventory 

observation 

Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8xviii AUDITCOM Increased  role 

of audit 

committee 

Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8xix ETHICSTRAIN Ethics training Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8xx FRAUDAUDIT Fraud auditing Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8xxi STAFFROT Staff rotation 

policy 

Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8xxii ETHOFF Ethics officer Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8xxiii CSSC Code of 

sanctions 

against 

suppliers/contra

ctors 

Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8xxiv SUREQUIP Surveillance 

equipment 

Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8xxv FRAUDVULRE

V 

Fraud 

vulnerability 

reviews 

Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8xxvi FRAUDPDTRAI

N 

Fraud 

prevention and 

detection 

training 

Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P8xxvii FINRAT Financial ratios Frequency Always 

Often 

Rarely 

Never 

Indifferent 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

SECTION C: PERCEIVED EFFECTIVENESS OF FRAUD PREVENTION AND DETECTION MECHANISM 

P9i INTERCONT Internal control Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9ii FIREWALLS Firewalls Likelihood Very effective 4 1 - 5 Categorical  Ordinal 
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Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

3 

2 

1 

0 

P9iii VRPROTECT Virus 

protection 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9iv PWPROTECT Password 

protection 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9v DISSAMP Discovery 

sampling 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9vi DATMIN Data mining Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9vii FACTS Forensic 

accountants 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9viii DIANASOFT 

 

Digital analysis 

software 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9ix CCCEP Corporate code 

of conduct and 

ethics policy 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9x OPAUDIT Operational 

audits 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9xi BANKRECON Bank 

reconciliation 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9xii REFCHECKS Reference 

check on 

workers 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9xiii FRAUDHOTL Fraud hotline Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9xiv WHISBLOW Whistle 

blowing policy 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9xv FRAUDREP Fraud reporting 

policy 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9xvi SECDEPT Security 

department 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9xvii INTOBSV Inventory 

observation 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9xviii AUDITCOM Increased  role 

of audit 

committee 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9xix ETHICSTRAIN Ethics training Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9xx FRAUDAUDIT Fraud auditing Likelihood Very effective 

Effective 

4 

3 

1 - 5 Categorical  Ordinal 
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Ineffective 

Very ineffective 

Neither effective nor ineffective 

2 

1 

0 

P9xxi STAFFROT Staff rotation 

policy 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9xxii ETHOFF Ethics officer Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9xxii CSSC Code of 

sanctions 

against 

suppliers/contra

ctors 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9xxi SUREQUIP Surveillance 

equipment 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9xxv FRAUDVULRE

V 

Fraud 

vulnerability 

reviews 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9xxvi FRAUDPDTRAI

N 

Fraud 

prevention and 

detection 

training 

Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

P9xxvii FINRAT Financial ratios Likelihood Very effective 

Effective 

Ineffective 

Very ineffective 

Neither effective nor ineffective 

4 

3 

2 

1 

0 

1 - 5 Categorical  Ordinal 

SECTION D: AWARENESS OF FORENSIC ACCOUNTING 
P10 PTAWARE Awareness of 

the existence of 

FA 

 Yes 

No 

 

1 

2 

1- 2 Categorical Nominal 

P11 PTAWARELEV Level of 

awareness of 

FA 

Likelihood Very high 

High 

Moderate 

Low 

Very low 

5 

4 

3 

2 

1 

1 - 5 Categorical Ordinal 

P12 aw1 Knowledge of 

the existence of 

FA 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P13 aw2 

 

Awareness of 

the aims of FA 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P14 aw3 Awareness of 

the power of 

FA 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

SECTION E: PERCEIVED FACTORS THAT HINDER THE USE OF FORENSIC ACCOUNTING IN NIGERIA 
P15i LEX  Lack 

experience on 

the part of the 

expert 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15ii FAE Forensic 

accounting is 

expensive 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15iii DAC Always delay at 

court 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15iv LQA Lack of quality 

forensic 

analysis 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15v LFP Lack of FA 

professional 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15vi WLE Weak law 

enforcement 

Agreement Strongly agree 

Agree 

4 

3 

1 – 5 Discrete Interval 
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Disagree 

Strongly disagree 

Neither agree nor disagree 

2 

1 

0 

P15vii WLP Weak litigation 

support in 

prosecution 

process 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15viii LAW Lack of 

awareness 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15ix TDR It is technology 

driven 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15x WIB Weak 

infrastructural 

base 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15xi WES Weak 

educational 

system 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15xii GIN General 

indiscipline 

 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15xiii CTE Corrupting 

tendencies of 

expert 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15xiv AOP Abuse of office 

and power 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15xv LRL Lack of rule of 

law 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15xvi LCO Lack of 

continuity on 

the part of 

fraud 

investigating 

agencies 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15xvii LTR Lack of 

transparency 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15xviii ICO Institutional 

corruption 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15xix LTI Lack of training 

institutions in 

Nigeria 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15xx WJS Weak judicial 

system 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15xxi TCP Too much 

centralisation 

of authority 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P15xxii FIN Fiscal 

indiscipline 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

 

 

P15xxiii 

IMP Impunity of 

political office 

holders 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 
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SECTION F: PERCEIVED SUSCEPTIBILITY TO  FRAUD IN THE PUBLIC SERVICE 
P16 psc1 

 

Susceptible  of 

public service 

to fraud 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P17 psc2 Financial fraud 

and public 

service 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P18 psc3 Fraud and 

organisation 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

         

SECTION G: PERCEIVED SEVERITY OF  FRAUD IN THE PUBLIC SERVICE 
P19 pse1 High level of 

fraud in public 

service 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P20 pse2 Fraud and 

underdevelopm

ent 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P21 pse3 Fraud in sectors 

of the economy 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P22 pse4 Fraud is severe 

in the public 

service 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

         

SECTION H: PERCEIVED BENEFITS OF FORENSIC ACCOUNTING TECHNIQUES 
P23 pb1 Fraud can be 

prevented with 

FA 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P24 pb2 FA and fight 

against fraud 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P25 pb3 FA and 

fraudulent 

behaviours 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P26 pb4 FA and ethical 

behaviours 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P27 pb5 FA and 

recovery of 

stolen resources 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

         

SECTION I: PERCEIVED BARRIERS / RISKS OF USING FA TECHNIQUES IN  NIGERIA 
P28 pr1 It is expensive Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P9 pr2 It is 

technological 

based 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P30 pr3 Requires 

additional 

training 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

         

SECTION J: BEHAVIOUR TOWARDS FORENSIC ACCOUNTING 
P31 bh1 Current usage 

of FA 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

4 

3 

2 

1 

1 – 5 Discrete Interval 
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Neither agree nor disagree 0 

P32 bh2 Intention  to 

use FA in the 

future 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P33 bh3 Establishment 

will soon use 

FA 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P34 bh4 Not be possible 

to use FA 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

         

SECTION K: EDUCATIONAL ACTIVITIES ON FORENSIC ACCOUNTING 
P35 edu1 Teaching / 

research 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P36 edu2 Seminars / 

workshops 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

P37 edu3 Conferences Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 
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APPENDIX D2: Variables description for responses from students 

Variabl

e name 

Code Description Rating 

type(for 

rating 

questions 

only) 

Attribute Value Range Data type Level of 

measuremen

t 

SECTION A: DEMOGRAPHIC ATTRIBUTES 
S1 STUDUNI Student 

respondent’s 

university 

 UNILAG 

OAU 

UNIABUJA 

UNILORIN 

UNIJOS 

UNICAL 

UNIBEN 

UNIPORT 

UNIUYO 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 – 9 Categorical Nominal 

S2 STUGENDER Gender  Male 

Female 

1 

2 

1 – 2 Categorical Nominal 

S3 STUAGE Age  18 – 24 

25 – 30 

Above 30 

1 

2 

3 

1 – 3 Categorical Nominal 

S4 YEARSTUDY Year of study  3 

4 

1 

2 

1 – 2 Categorical Nominal 

SECTION B: OPINION AND BEHAVIOUR TOWARD FRAUD AND FORENSIC ACCOUNTING EDUCATION 
S5 STAWARE Awareness of 

existence of 

forensic 

accounting 

 Yes 

No 

1 

2 

1-2 Categorical Nominal 

S6 FSINFO First source of 

information 

 Classroom 

Textbook/journal 

Internet 

Print media 

Radio/TV 

Others 

1 

2 

3 

4 

5 

6 

1 – 6 Categorical  Nominal 

 

S7 STAWARELEV Level of 

awareness of 

Forensic 

accounting 

Likelihood Very high 

High 

Moderate 

Low 

Very low 

5 

4 

3 

2 

1 

1 – 5 Categorical  Ordinal 

 

S8 OFFAUNI Offering of 

forensic 

accounting 

courses by 

Universities 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

S9 LEFAUNI Lecturers of 

forensic 

accounting 

courses in 

Universities 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

S10 KFAIUTRA Knowledge of 

Forensic 

accounting and 

impact on 

undergraduates’ 

training 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 

S11 FAICUR Knowledge of 

Forensic 

accounting and 

impact on fight 

against fraud 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 – 5 Discrete Interval 
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APPENDIX D3: Variables description for responses from academics 

 

Variabl

e name 

Code Description Rating type 

(for rating 

questions 

only) 

Attribute Value Rang

e 

Data type Level of 

measuremen

t 

SECTION A: DEMOGRAPHIC ATTRIBUTES 
A1 ACADUNI Academic 

respondent’s 

university 

 UNILAG 

OAU 

UNIABUJA 

UNILORIN 

UNIJOS 

UNICAL 

UNIBEN 

UNIPORT 

UNIUYO 

1 

2 

3 

4 

5 

6 

7 

8 

9 

1 – 9 Categorical Nominal 

A2 ACADGENDER Gender  Male 

Female 

1 

2 

1 – 2 Categorical Nominal 

A3 ACADAGE Age  18 - 30 

31 – 40 

41- 50 

51 – 60 

Above 60 

1 

2 

3 

4 

5 

1 – 5 Categorical Nominal 

A4 ACADHQUAL Highest 

education 

qualification 

 B. Sc 

M. Sc/MBA/MA/M.Phil 

Ph.D 

1 

2 

3 

1 – 3 Categorical Nominal 

A5 RANK Present rank  Professor 

Reader 

Senior lecturer 

Lecturer 1 

Lecturer 11 

Others 

1 

2 

3 

4 

5 

6 

1 – 6 Categorical Nominal 

A6 YEAREXP Years of 

experience 

 1 – 3 

4 – 7 

8 – 11 

12 – 15 

16 and above 

1 

2 

3 

4 

5 

1 – 6 Categorical 

 

Nominal 

A7 SPECIALISATION Area of 

specialisation 

 Auditing 

Forensic accounting 

Corporate social responsibility 

Management information systems 

Financial accounting 

Management accounting 

Entrepreneurial development  

1 

2 

3 

4 

5 

6 

7 

 

1 – 7 Categorical Nominal 

SECTION B: OPINION AND BEHAVIOUR TOWARD FRAUD AND FORENSIC ACCOUNTING EDUCATION 
A8 ACAWARE Awareness of 

forensic 

accounting 

 Yes 

No 

1 

2 

1-2 Categorical Nominal 

A9 ACAWARELEV Level of 

awareness of 

Forensic 

accounting 

Likelihood Very high 

High 

Moderate 

Low 

Very low 

5 

4 

3 

2 

1 

1 – 5 Categorical  Ordinal 

 

A10 RATAFF Rate of 

financial 

fraud in 

Nigeria 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 - 5 Discrete Interval 

A11 FAAFP Forensic 

accounting 

and fraud 

prevention 

and detection 

in Nigeria 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 - 5 Discrete Interval 

A12 TFAAFP Teaching of 

forensic 

accounting in 

universities 

and fraud 

prevention 

and detection 

in Nigeria 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 - 5 Discrete Interval 

A13 AWARELEVACAD Level of 

awareness of 

forensic 

accounting 

techniques 

among 

academics 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 - 5 Discrete Interval 

A14 FAICUR Forensic 

accounting in 

curriculum of 

universities 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

4 

3 

2 

1 

1 - 5 Discrete Interval 



387 
 

Neither agree nor disagree 0 

A15 AWFAFCB 

 

Awareness of 

forensic 

accounting 

and fraud 

control in 

business 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 - 5 Discrete Interval 

A16 TFAIUNIV Teaching of 

forensic 

accounting in 

my 

University 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 - 5 Discrete Interval 

A17 RUOFAC Readiness of 

university to 

offer forensic 

accounting 

courses 

Agreement Strongly agree 

Agree 

Disagree 

Strongly disagree 

Neither agree nor disagree 

4 

3 

2 

1 

0 

1 - 5 Discrete Interval 
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APPENDIX F 

 

 

AMOS OUTPUT OF SOME DATA ANALYSIS 
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APPENDIX F1: AMOS OUTPUT CONFIRMATORY FACTOR ANALYSIS FOR   

 MEASUREMENT MODEL 

Analysis Summary 

Date and Time 

Date: Thursday, September 27, 2012 
Time: 9:06:54 PM 

Title 

con factor for six latent variables: Thursday, September 27, 2012 9:06 PM 

Notes for Group (Group number 1) 

The model is recursive. 
Sample size = 588 

Variable Summary (Group number 1) 

Your model contains the following variables (Group number 1) 

Observed, endogenous variables 

aw1 

aw2 
aw3 

pb1 

pb2 
pb3 

pb4 

pr1 
pr2 

pr3 

bh2 
bh3 

bh4 

pse1 
pse2 

pse3 

pse4 
psc1 

psc2 

psc3 
edu1 

edu2 

edu3 
Unobserved, exogenous variables 

aw 

pb 
pr 

bh 

er13 
er12 

er11 
er10 

er9 

er8 
er7 

er6 

er5 
er4 

er3 

er2 
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er1 

pse 
psc 

er14 

er15 
er16 

er17 

er18 
er19 

er20 

edu 
er21 

er22 

er23 

Variable counts (Group number 1) 

Number of variables in your model: 53 

Number of observed variables: 23 

Number of unobserved variables: 30 

Number of exogenous variables: 30 

Number of endogenous variables: 23 

Parameter Summary (Group number 1) 

 
Weights Covariances Variances Means Intercepts Total 

Fixed 30 0 0 0 0 30 

Labeled 0 0 0 0 0 0 

Unlabeled 16 21 30 0 0 67 

Total 46 21 30 0 0 97 

Notes for Model (Default model) 

Computation of degrees of freedom (Default model) 

Number of distinct sample moments: 276 

Number of distinct parameters to be estimated: 67 

Degrees of freedom (276 - 67): 209 

Result (Default model) 

Minimum was achieved 
Chi-square = 733.526 

Degrees of freedom = 209 

Probability level = .000 

Estimates (Group number 1 - Default model) 

Scalar Estimates (Group number 1 - Default model) 

Maximum Likelihood Estimates 

Regression Weights: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

aw1 <--- aw 1.000 
    

aw2 <--- aw 1.020 .033 31.059 *** par_1 

aw3 <--- aw 1.000 .035 28.488 *** par_2 

pb1 <--- pb 1.000 
    

pb2 <--- pb .894 .028 31.841 *** par_3 
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Estimate S.E. C.R. P Label 

pb3 <--- pb .723 .029 24.991 *** par_4 

pb4 <--- pb .836 .029 29.306 *** par_5 

pr1 <--- Pr 1.000 
    

pr2 <--- Pr .919 .024 37.870 *** par_6 

pr3 <--- Pr .926 .032 29.372 *** par_7 

bh2 <--- bh 1.000 
    

bh3 <--- bh .951 .035 27.241 *** par_8 

bh4 <--- bh .909 .033 27.624 *** par_9 

pse1 <--- pse 1.000 
    

pse2 <--- pse .933 .020 47.193 *** par_16 

pse3 <--- pse .820 .019 43.294 *** par_17 

pse4 <--- pse .908 .021 42.674 *** par_18 

psc1 <--- psc 1.000 
    

psc2 <--- psc .880 .032 27.334 *** par_19 

psc3 <--- psc .940 .029 32.515 *** par_20 

edu1 <--- edu 1.000 
    

edu2 <--- edu .979 .019 51.609 *** par_30 

edu3 <--- edu .902 .025 35.941 *** par_31 

Standardized Regression Weights: (Group number 1 - Default model) 

   
Estimate 

aw1 <--- aw .885 

aw2 <--- aw .912 

aw3 <--- aw .864 

pb1 <--- pb .987 

pb2 <--- pb .822 

pb3 <--- pb .738 

pb4 <--- pb .795 

pr1 <--- Pr .969 

pr2 <--- Pr .909 

pr3 <--- Pr .817 

bh2 <--- bh .923 

bh3 <--- bh .816 

bh4 <--- bh .821 

pse1 <--- pse .993 

pse2 <--- pse .903 

pse3 <--- pse .886 

pse4 <--- pse .882 

psc1 <--- psc .919 

psc2 <--- psc .823 

psc3 <--- psc .904 

edu1 <--- edu .979 

edu2 <--- edu .944 

edu3 <--- edu .856 

Covariances: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

aw <--> Pb .915 .083 11.055 *** par_10 

aw <--> Pr -.134 .062 -2.166 .030 par_11 

aw <--> Bh 1.000 .084 11.906 *** par_12 

pb <--> Pr -.136 .054 -2.523 .012 par_13 

pb <--> Bh 1.144 .078 14.643 *** par_14 

pr <--> Bh -.169 .053 -3.209 .001 par_15 

aw <--> pse .647 .082 7.910 *** par_21 

aw <--> psc .655 .083 7.891 *** par_22 

pb <--> pse .760 .074 10.316 *** par_23 
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Estimate S.E. C.R. P Label 

pb <--> psc .832 .076 10.878 *** par_24 

bh <--> pse .822 .074 11.143 *** par_25 

bh <--> psc .834 .076 11.046 *** par_26 

pse <--> psc .850 .081 10.512 *** par_27 

pr <--> pse -.069 .057 -1.210 .226 par_28 

pr <--> psc -.080 .058 -1.385 .166 par_29 

aw <--> edu .585 .080 7.315 *** par_32 

pb <--> edu .624 .071 8.824 *** par_33 

pr <--> edu -.009 .057 -.154 .878 par_34 

bh <--> edu .681 .070 9.664 *** par_35 

pse <--> edu .427 .073 5.894 *** par_36 

psc <--> edu .285 .072 3.967 *** par_37 

Correlations: (Group number 1 - Default model) 

   
Estimate 

aw <--> Pb .559 

aw <--> Pr -.096 

aw <--> Bh .651 

pb <--> Pr -.108 

pb <--> Bh .827 

pr <--> Bh -.144 

aw <--> pse .367 

aw <--> psc .382 

pb <--> pse .479 

pb <--> psc .539 

bh <--> pse .554 

bh <--> psc .577 

pse <--> psc .513 

pr <--> pse -.051 

pr <--> psc -.061 

aw <--> edu .339 

pb <--> edu .402 

pr <--> edu -.007 

bh <--> edu .468 

pse <--> edu .256 

psc <--> edu .176 

Variances: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

aw 
  

1.820 .136 13.361 *** par_38 

pb 
  

1.475 .090 16.399 *** par_39 

pr 
  

1.070 .069 15.611 *** par_40 

bh 
  

1.296 .090 14.368 *** par_41 

pse 
  

1.703 .101 16.788 *** par_42 

psc 
  

1.615 .114 14.176 *** par_43 

edu 
  

1.634 .101 16.216 *** par_44 

er13 
  

.516 .036 14.277 *** par_45 

er12 
  

.590 .041 14.403 *** par_46 

er11 
  

.224 .025 9.118 *** par_47 

er10 
  

.457 .030 15.022 *** par_48 

er9 
  

.189 .018 10.431 *** par_49 

er8 
  

.070 .017 3.979 *** par_50 

er7 
  

.601 .038 15.985 *** par_51 

er6 
  

.644 .039 16.429 *** par_52 

er5 
  

.566 .036 15.623 *** par_53 

er4 
  

.040 .017 2.396 .017 par_54 
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Estimate S.E. C.R. P Label 

er3 
  

.616 .049 12.640 *** par_55 

er2 
  

.382 .040 9.565 *** par_56 

er1 
  

.502 .044 11.492 *** par_57 

er14 
  

.025 .011 2.229 .026 par_58 

er15 
  

.335 .022 15.151 *** par_59 

er16 
  

.315 .020 15.646 *** par_60 

er17 
  

.399 .025 15.714 *** par_61 

er18 
  

.297 .034 8.846 *** par_62 

er19 
  

.598 .042 14.122 *** par_63 

er20 
  

.319 .032 10.092 *** par_64 

er21 
  

.071 .017 4.164 *** par_65 

er22 
  

.192 .019 9.918 *** par_66 

er23 
  

.486 .032 15.399 *** par_67 

Squared Multiple Correlations: (Group number 1 - Default model) 

   
Estimate 

edu3 
  

.733 

edu2 
  

.891 

edu1 
  

.959 

psc3 
  

.817 

psc2 
  

.677 

psc1 
  

.845 

pse4 
  

.779 

pse3 
  

.784 

pse2 
  

.816 

pse1 
  

.986 

bh4 
  

.675 

bh3 
  

.665 

bh2 
  

.853 

pr3 
  

.667 

pr2 
  

.827 

pr1 
  

.939 

pb4 
  

.631 

pb3 
  

.545 

pb2 
  

.675 

pb1 
  

.974 

aw3 
  

.747 

aw2 
  

.832 

aw1 
  

.784 

Modification Indices (Group number 1 - Default model) 

Covariances: (Group number 1 - Default model) 

   
M.I. Par Change 

er23 <--> aw 13.317 .122 

er21 <--> aw 12.555 -.074 

er17 <--> er23 18.632 .083 

er17 <--> er21 19.201 -.053 

er16 <--> pse 13.542 -.093 

er15 <--> edu 16.990 .116 

er14 <--> er23 10.227 -.038 

er13 <--> psc 11.851 -.116 

er13 <--> er20 14.561 -.084 

er12 <--> psc 10.541 .117 

er12 <--> pse 20.554 -.165 
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M.I. Par Change 

er12 <--> er14 10.767 -.044 

er12 <--> er13 21.742 .122 

er8 <--> aw 11.442 .071 

er3 <--> er23 119.947 .292 

er3 <--> er22 22.951 -.088 

er2 <--> er23 31.758 -.132 

er2 <--> er22 59.903 .125 

er2 <--> er21 12.278 -.051 

er1 <--> er21 11.943 .054 

er1 <--> er10 16.402 -.098 

Variances: (Group number 1 - Default model) 

   
M.I. Par Change 

Regression Weights: (Group number 1 - Default model) 

   
M.I. Par Change 

edu3 <--- aw 11.588 .079 

edu3 <--- aw3 59.034 .147 

edu2 <--- pse3 10.023 -.054 

edu1 <--- pse2 10.032 .044 

pse3 <--- psc 16.728 .079 

pse3 <--- bh 20.900 .099 

pse3 <--- pb 17.212 .082 

pse3 <--- aw 15.007 .071 

pse3 <--- psc3 11.335 .060 

pse3 <--- psc2 22.548 .083 

pse3 <--- psc1 13.808 .064 

pse3 <--- bh4 22.151 .089 

pse3 <--- bh3 20.366 .081 

pse3 <--- bh2 13.696 .071 

pse3 <--- pb4 18.152 .079 

pse3 <--- pb3 16.454 .081 

pse3 <--- pb2 12.222 .063 

pse3 <--- pb1 15.694 .076 

pse3 <--- aw2 10.767 .052 

pse3 <--- aw1 15.091 .060 

pse1 <--- edu3 15.107 -.047 

bh4 <--- psc3 14.883 -.094 

bh3 <--- pse1 10.051 -.082 

pr3 <--- psc 13.528 .088 

pr3 <--- psc3 11.837 .076 

pr3 <--- psc1 11.910 .073 

pr3 <--- bh2 10.253 .076 

aw3 <--- edu3 20.541 .124 

aw1 <--- pr3 10.145 -.093 

Minimization History (Default model) 

Iteration 
 

Negative 
eigenvalues 

Condition # 
Smallest 

eigenvalue 
Diameter F NTries Ratio 

0 E 24 
 

-.791 9999.000 13369.143 0 9999.000 

1 e* 28 
 

-.702 4.254 6601.731 20 .436 

2 e* 13 
 

-.861 .930 4278.264 6 .918 

3 e* 3 
 

-2.792 1.021 2070.471 5 .860 

4 E 0 2820.161 
 

.488 1215.747 5 .821 
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Iteration 
 

Negative 

eigenvalues 
Condition # 

Smallest 

eigenvalue 
Diameter F NTries Ratio 

5 E 1 
 

-.042 .322 989.314 4 .000 

6 E 0 782.190 
 

.409 759.850 5 .840 

7 E 0 748.216 
 

.242 734.698 1 .960 

8 E 0 787.771 
 

.060 733.533 1 1.045 

9 E 0 793.466 
 

.005 733.526 1 1.006 

10 E 0 793.503 
 

.000 733.526 1 1.000 

Model Fit Summary 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 67 733.526 209 .000 3.510 

Saturated model 276 .000 0 
  

Independence model 23 13356.056 253 .000 52.791 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .058 .905 .875 .685 

Saturated model .000 1.000 
  

Independence model .677 .216 .145 .198 

Baseline Comparisons 

Model 
NFI 

Delta1 
RFI 

rho1 
IFI 

Delta2 
TLI 

rho2 
CFI 

Default model .945 .934 .960 .952 .960 

Saturated model 1.000 
 

1.000 
 

1.000 

Independence model .000 .000 .000 .000 .000 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .826 .781 .793 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

NCP 

Model NCP LO 90 HI 90 

Default model 524.526 445.772 610.861 

Saturated model .000 .000 .000 

Independence model 13103.056 12727.841 13484.589 

FMIN 

Model FMIN F0 LO 90 HI 90 

Default model 1.250 .894 .759 1.041 

Saturated model .000 .000 .000 .000 

Independence model 22.753 22.322 21.683 22.972 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 
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Model RMSEA LO 90 HI 90 PCLOSE 

Default model .065 .060 .071 .000 

Independence model .297 .293 .301 .000 

AIC 

Model AIC BCC BIC CAIC 

Default model 867.526 873.238 1160.766 1227.766 

Saturated model 552.000 575.531 1759.977 2035.977 

Independence model 13402.056 13404.017 13502.721 13525.721 

ECVI 

Model ECVI LO 90 HI 90 MECVI 

Default model 1.478 1.344 1.625 1.488 

Saturated model .940 .940 .940 .980 

Independence model 22.831 22.192 23.481 22.835 

HOELTER 

Model 
HOELTER 

.05 

HOELTER 

.01 

Default model 196 208 

Independence model 13 14 

Execution time summary 

Minimization: .013 

Miscellaneous: 1.364 

Bootstrap: .000 

Total: 1.377 
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APPENDIX F2: AMOS OUTPUT CONFIRMATORY FACTOR ANALYSIS FOR THE  

 MODIFIED MEASUREMENT MODEL 

 

Notes for Model (Default model) 

Computation of degrees of freedom (Default model) 

Number of distinct sample moments: 276 

Number of distinct parameters to be estimated: 68 

Degrees of freedom (276 - 68): 208 

Result (Default model) 

Minimum was achieved 
Chi-square = 594.626 

Degrees of freedom = 208 

Probability level = .000 

Estimates (Group number 1 - Default model) 

Scalar Estimates (Group number 1 - Default model) 

Maximum Likelihood Estimates 

Regression Weights: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

aw1 <--- aw 1.000 
    

aw2 <--- aw 1.041 .033 31.601 *** par_1 

aw3 <--- aw .991 .033 29.662 *** par_2 

pb1 <--- pb 1.000 
    

pb2 <--- pb .894 .028 31.842 *** par_3 

pb3 <--- pb .723 .029 24.992 *** par_4 

pb4 <--- pb .836 .029 29.306 *** par_5 

pr1 <--- pr 1.000 
    

pr2 <--- pr .919 .024 37.867 *** par_6 

pr3 <--- pr .926 .032 29.370 *** par_7 

bh2 <--- bh 1.000 
    

bh3 <--- bh .952 .035 27.241 *** par_8 

bh4 <--- bh .909 .033 27.615 *** par_9 

pse1 <--- pse 1.000 
    

pse2 <--- pse .933 .020 47.192 *** par_16 

pse3 <--- pse .820 .019 43.295 *** par_17 

pse4 <--- pse .908 .021 42.674 *** par_18 

psc1 <--- psc 1.000 
    

psc2 <--- psc .880 .032 27.339 *** par_19 

psc3 <--- psc .940 .029 32.509 *** par_20 

edu1 <--- edu 1.000 
    

edu2 <--- edu .993 .019 53.475 *** par_30 

edu3 <--- edu .927 .023 39.966 *** par_31 

Standardized Regression Weights: (Group number 1 - Default model) 
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Estimate 

aw1 <--- aw .876 

aw2 <--- aw .921 

aw3 <--- aw .858 

pb1 <--- pb .987 

pb2 <--- pb .822 

pb3 <--- pb .738 

pb4 <--- pb .795 

pr1 <--- pr .969 

pr2 <--- pr .909 

pr3 <--- pr .817 

bh2 <--- bh .923 

bh3 <--- bh .816 

bh4 <--- bh .822 

pse1 <--- pse .993 

pse2 <--- pse .903 

pse3 <--- pse .886 

pse4 <--- pse .882 

psc1 <--- psc .919 

psc2 <--- psc .823 

psc3 <--- psc .904 

edu1 <--- edu .972 

edu2 <--- edu .951 

edu3 <--- edu .862 

Covariances: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

aw <--> pb .905 .082 11.048 *** par_10 

aw <--> pr -.131 .061 -2.158 .031 par_11 

aw <--> bh .987 .083 11.868 *** par_12 

pb <--> pr -.136 .054 -2.523 .012 par_13 

pb <--> bh 1.144 .078 14.641 *** par_14 

pr <--> bh -.169 .053 -3.208 .001 par_15 

aw <--> pse .642 .081 7.941 *** par_21 

aw <--> psc .643 .082 7.849 *** par_22 

pb <--> pse .760 .074 10.315 *** par_23 

pb <--> psc .832 .076 10.878 *** par_24 

bh <--> pse .822 .074 11.139 *** par_25 

bh <--> psc .834 .076 11.045 *** par_26 

pse <--> psc .850 .081 10.512 *** par_27 

pr <--> pse -.069 .057 -1.210 .226 par_28 

pr <--> psc -.080 .058 -1.386 .166 par_29 

aw <--> edu .573 .079 7.285 *** par_32 

pb <--> edu .619 .070 8.791 *** par_33 

pr <--> edu -.009 .056 -.162 .871 par_34 

bh <--> edu .672 .070 9.589 *** par_35 

pse <--> edu .416 .072 5.769 *** par_36 

psc <--> edu .283 .072 3.959 *** par_37 

er3 <--> er23 .301 .029 10.209 *** par_38 

Correlations: (Group number 1 - Default model) 
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Estimate 

aw <--> pb .559 

aw <--> pr -.095 

aw <--> bh .650 

pb <--> pr -.108 

pb <--> bh .828 

pr <--> bh -.143 

aw <--> pse .368 

aw <--> psc .379 

pb <--> pse .479 

pb <--> psc .539 

bh <--> pse .553 

bh <--> psc .577 

pse <--> psc .513 

pr <--> pse -.051 

pr <--> psc -.061 

aw <--> edu .338 

pb <--> edu .402 

pr <--> edu -.007 

bh <--> edu .465 

pse <--> edu .251 

psc <--> edu .176 

er3 <--> er23 .549 

Variances: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

aw 
  

1.782 .135 13.193 *** par_39 

pb 
  

1.475 .090 16.401 *** par_40 

pr 
  

1.070 .069 15.613 *** par_41 

bh 
  

1.295 .090 14.358 *** par_42 

pse 
  

1.703 .101 16.789 *** par_43 

psc 
  

1.615 .114 14.178 *** par_44 

edu 
  

1.611 .100 16.051 *** par_45 

er13 
  

.516 .036 14.264 *** par_46 

er12 
  

.589 .041 14.388 *** par_47 

er11 
  

.225 .025 9.137 *** par_48 

er10 
  

.457 .030 15.023 *** par_49 

er9 
  

.189 .018 10.436 *** par_50 

er8 
  

.069 .017 3.970 *** par_51 

er7 
  

.601 .038 15.986 *** par_52 

er6 
  

.644 .039 16.430 *** par_53 

er5 
  

.567 .036 15.625 *** par_54 

er4 
  

.040 .017 2.391 .017 par_55 

er3 
  

.627 .049 12.928 *** par_56 

er2 
  

.345 .037 9.334 *** par_57 

er1 
  

.540 .043 12.518 *** par_58 

er14 
  

.025 .011 2.217 .027 par_59 

er15 
  

.335 .022 15.154 *** par_60 

er16 
  

.315 .020 15.648 *** par_61 

er17 
  

.399 .025 15.716 *** par_62 

er18 
  

.296 .034 8.834 *** par_63 

er19 
  

.598 .042 14.120 *** par_64 

er20 
  

.320 .032 10.102 *** par_65 

er21 
  

.093 .015 6.078 *** par_66 

er22 
  

.170 .017 9.801 *** par_67 

er23 
  

.478 .031 15.306 *** par_68 

Squared Multiple Correlations: (Group number 1 - Default model) 
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Estimate 

edu3 
  

.743 

edu2 
  

.904 

edu1 
  

.945 

psc3 
  

.817 

psc2 
  

.677 

psc1 
  

.845 

pse4 
  

.779 

pse3 
  

.784 

pse2 
  

.816 

pse1 
  

.986 

bh4 
  

.675 

bh3 
  

.666 

bh2 
  

.852 

pr3 
  

.667 

pr2 
  

.827 

pr1 
  

.939 

pb4 
  

.631 

pb3 
  

.545 

pb2 
  

.675 

pb1 
  

.974 

aw3 
  

.736 

aw2 
  

.848 

aw1 
  

.767 

Modification Indices (Group number 1 - Default model) 

Covariances: (Group number 1 - Default model) 

   
M.I. Par Change 

er17 <--> er23 10.324 .055 

er17 <--> er21 15.552 -.048 

er16 <--> pse 13.501 -.093 

er15 <--> edu 16.804 .115 

er13 <--> psc 12.007 -.117 

er13 <--> er20 14.529 -.084 

er12 <--> psc 10.624 .117 

er12 <--> pse 20.725 -.165 

er12 <--> er14 10.966 -.044 

er12 <--> er13 21.470 .121 

er11 <--> pse 10.021 .085 

er2 <--> er22 51.703 .109 

er2 <--> er21 27.138 -.073 

er1 <--> er22 12.615 -.060 

er1 <--> er10 18.390 -.105 

Variances: (Group number 1 - Default model) 
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M.I. Par Change 

Regression Weights: (Group number 1 - Default model) 

   
M.I. Par Change 

edu2 <--- pse3 10.591 -.055 

edu1 <--- pse2 11.919 .048 

pse3 <--- psc 16.741 .079 

pse3 <--- Bh 20.858 .099 

pse3 <--- Pb 17.215 .082 

pse3 <--- Aw 14.182 .069 

pse3 <--- psc3 11.345 .060 

pse3 <--- psc2 22.552 .083 

pse3 <--- psc1 13.818 .064 

pse3 <--- bh4 22.159 .089 

pse3 <--- bh3 20.377 .081 

pse3 <--- bh2 13.704 .071 

pse3 <--- pb4 18.155 .079 

pse3 <--- pb3 16.461 .081 

pse3 <--- pb2 12.232 .063 

pse3 <--- pb1 15.701 .076 

pse3 <--- aw2 10.756 .052 

pse3 <--- aw1 15.085 .060 

pse1 <--- edu3 14.412 -.045 

bh4 <--- psc3 14.925 -.094 

bh3 <--- pse1 10.114 -.083 

pr3 <--- psc 13.545 .088 

pr3 <--- psc3 11.837 .076 

pr3 <--- psc1 11.907 .073 

pr3 <--- bh2 10.249 .076 

aw1 <--- pr3 11.048 -.098 

Model Fit Summary 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 68 594.626 208 .000 2.859 

Saturated model 276 .000 0 
  

Independence model 23 13356.056 253 .000 52.791 

RMR, GFI 
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Model RMR GFI AGFI PGFI 

Default model .056 .920 .894 .693 

Saturated model .000 1.000 
  

Independence model .677 .216 .145 .198 

Baseline Comparisons 

Model 
NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 
CFI 

Default model .955 .946 .971 .964 .970 

Saturated model 1.000 
 

1.000 
 

1.000 

Independence model .000 .000 .000 .000 .000 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .822 .786 .798 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

NCP 

Model NCP LO 90 HI 90 

Default model 386.626 317.541 463.350 

Saturated model .000 .000 .000 

Independence model 13103.056 12727.841 13484.589 

FMIN 

Model FMIN F0 LO 90 HI 90 

Default model 1.013 .659 .541 .789 

Saturated model .000 .000 .000 .000 

Independence model 22.753 22.322 21.683 22.972 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .056 .051 .062 .026 

Independence model .297 .293 .301 .000 

AIC 

Model AIC BCC BIC CAIC 

Default model 730.626 736.423 1028.243 1096.243 



403 
 

Model AIC BCC BIC CAIC 

Saturated model 552.000 575.531 1759.977 2035.977 

Independence model 13402.056 13404.017 13502.721 13525.721 

ECVI 

Model ECVI LO 90 HI 90 MECVI 

Default model 1.245 1.127 1.375 1.255 

Saturated model .940 .940 .940 .980 

Independence model 22.831 22.192 23.481 22.835 

HOELTER 

Model 
HOELTER 

.05 

HOELTER 

.01 

Default model 240 256 

Independence model 13 14 
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APPENDIX  F3:  AMOS OUTPUT FOR THE STRUCTURAL MODEL 

Analysis Summary 

Date and Time 

Date: Thursday, September 27, 2012 

Time: 9:48:19 PM 

Title 

Eme  

25th sept: Thursday, September 27, 2012 9:48 PM 

Notes for Group (Group number 1) 

The model is recursive. 
Sample size = 588 

Variable Summary (Group number 1) 

Your model contains the following variables (Group number 1) 

Observed, endogenous variables 

aw1 

aw2 
aw3 

pb1 

pb2 

pb3 

bh2 

bh3 
bh4 

pr1 

pr2 
pr3 

pb4 

psc1 
psc2 

psc3 
pse1 

pse2 

pse3 
pse4 

edu1 

edu2 

edu3 

Unobserved, endogenous variables 

pb 
aw 

bh 

pr 
Unobserved, exogenous variables 

er1 

er2 
er3 

er5 

er6 
er11 

er12 

er13 
er8 

er9 

er10 
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er4 

z4 
z3 

z2 

z1 
er7 

psc 

pse 
er18 

er19 

er20 
er14 

er15 

er16 
er17 

edu 

er21 
er22 

er23 

Variable counts (Group number 1) 

Number of variables in your model: 57 

Number of observed variables: 23 

Number of unobserved variables: 34 

Number of exogenous variables: 30 

Number of endogenous variables: 27 

Parameter Summary (Group number 1) 

 
Weights Covariances Variances Means Intercepts Total 

Fixed 34 0 0 0 0 34 

Labeled 0 0 0 0 0 0 

Unlabeled 23 3 30 0 0 56 

Total 57 3 30 0 0 90 

Notes for Model (Default model) 

Computation of degrees of freedom (Default model) 

Number of distinct sample moments: 276 

Number of distinct parameters to be estimated: 56 

Degrees of freedom (276 - 56): 220 

Result (Default model) 

Minimum was achieved 

Chi-square = 1064.087 
Degrees of freedom = 220 

Probability level = .000 

Estimates (Group number 1 - Default model) 

Scalar Estimates (Group number 1 - Default model) 

Maximum Likelihood Estimates 

Regression Weights: (Group number 1 - Default model) 
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Estimate S.E. C.R. P Label 

Aw <--- Edu .377 .044 8.558 *** 
 

Pb <--- Aw .518 .035 14.893 *** 
 

Pr <--- Aw -.076 .034 -2.271 .023 
 

Bh <--- Pb .638 .027 23.450 *** 
 

Bh <--- Pr -.057 .029 -2.002 .045 
 

Bh <--- Psc .117 .028 4.187 *** 
 

Bh <--- Pse .135 .026 5.111 *** 
 

aw1 <--- Aw 1.000 
    

aw2 <--- Aw 1.028 .033 30.873 *** 
 

aw3 <--- Aw 1.002 .036 28.169 *** 
 

pb1 <--- Pb 1.000 
    

pb2 <--- Pb .901 .028 31.737 *** 
 

pb3 <--- Pb .729 .029 24.969 *** 
 

bh2 <--- Bh 1.000 
    

bh3 <--- Bh .980 .041 24.095 *** 
 

bh4 <--- Bh .930 .039 24.116 *** 
 

pr1 <--- Pr 1.000 
    

pr2 <--- Pr .921 .024 37.870 *** 
 

pr3 <--- Pr .928 .032 29.414 *** 
 

pb4 <--- Pb .842 .029 29.183 *** 
 

psc1 <--- Psc 1.000 
    

psc2 <--- Psc .878 .032 27.388 *** 
 

psc3 <--- Psc .931 .029 31.971 *** 
 

pse1 <--- Pse 1.000 
    

pse2 <--- Pse .934 .020 47.214 *** 
 

pse3 <--- Pse .821 .019 43.211 *** 
 

pse4 <--- Pse .909 .021 42.639 *** 
 

edu1 <--- Edu 1.000 
    

edu2 <--- Edu .984 .019 51.402 *** 
 

edu3 <--- Edu .906 .025 35.946 *** 
 

Standardized Regression Weights: (Group number 1 - Default model) 

   
Estimate 

Aw <--- Edu .358 

Pb <--- Aw .575 

Pr <--- Aw -.099 

Bh <--- Pb .757 

Bh <--- Pr -.058 

Bh <--- Psc .146 

Bh <--- Pse .173 

aw1 <--- Aw .882 

aw2 <--- Aw .915 

aw3 <--- Aw .863 

pb1 <--- Pb .982 

pb2 <--- Pb .825 

pb3 <--- Pb .741 

bh2 <--- Bh .894 

bh3 <--- Bh .802 

bh4 <--- Bh .802 

pr1 <--- Pr .968 

pr2 <--- Pr .910 

pr3 <--- Pr .818 

pb4 <--- Pb .797 

psc1 <--- Psc .923 

psc2 <--- Psc .824 

psc3 <--- Psc .899 

pse1 <--- Pse .992 

pse2 <--- Pse .904 
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Estimate 

pse3 <--- Pse .886 

pse4 <--- Pse .883 

edu1 <--- Edu .977 

edu2 <--- Edu .946 

edu3 <--- Edu .857 

Covariances: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

Psc <--> pse .853 .081 10.519 *** 
 

Psc <--> edu .300 .072 4.158 *** 
 

pse <--> edu .432 .072 5.962 *** 
 

Correlations: (Group number 1 - Default model) 

   
Estimate 

Psc <--> pse .513 

Psc <--> edu .184 

pse <--> edu .260 

Variances: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

psc 
  

1.629 .114 14.233 *** 
 

pse 
  

1.701 .101 16.770 *** 
 

edu 
  

1.626 .101 16.136 *** 
 

z4 
  

1.573 .120 13.119 *** 
 

z3 
  

.978 .064 15.237 *** 
 

z2 
  

1.056 .068 15.550 *** 
 

z1 
  

.329 .032 10.208 *** 
 

er1 
  

.517 .044 11.657 *** 
 

er2 
  

.370 .040 9.236 *** 
 

er3 
  

.623 .049 12.668 *** 
 

er5 
  

.559 .036 15.423 *** 
 

er6 
  

.639 .039 16.308 *** 
 

er11 
  

.260 .027 9.586 *** 
 

er12 
  

.553 .040 13.701 *** 
 

er13 
  

.497 .036 13.689 *** 
 

er8 
  

.073 .017 4.148 *** 
 

er9 
  

.187 .018 10.343 *** 
 

er10 
  

.455 .030 14.997 *** 
 

er4 
  

.054 .017 3.118 .002 
 

er7 
  

.596 .038 15.827 *** 
 

er18 
  

.283 .034 8.231 *** 
 

er19 
  

.593 .042 14.001 *** 
 

er20 
  

.335 .033 10.213 *** 
 

er14 
  

.026 .011 2.346 .019 
 

er15 
  

.333 .022 15.086 *** 
 

er16 
  

.315 .020 15.608 *** 
 

er17 
  

.398 .025 15.672 *** 
 

er21 
  

.079 .017 4.570 *** 
 

er22 
  

.186 .019 9.585 *** 
 

er23 
  

.481 .031 15.341 *** 
 

Squared Multiple Correlations: (Group number 1 - Default model) 
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Estimate 

Aw 
  

.128 

Pr 
  

.010 

Pb 
  

.331 

Bh 
  

.682 

edu3 
  

.735 

edu2 
  

.894 

edu1 
  

.954 

pse4 
  

.779 

pse3 
  

.784 

pse2 
  

.817 

pse1 
  

.985 

psc3 
  

.808 

psc2 
  

.679 

psc1 
  

.852 

pb4 
  

.635 

pr3 
  

.669 

pr2 
  

.829 

pr1 
  

.936 

bh4 
  

.643 

bh3 
  

.643 

bh2 
  

.799 

pb3 
  

.549 

pb2 
  

.680 

pb1 
  

.965 

aw3 
  

.744 

aw2 
  

.838 

aw1 
  

.777 

Modification Indices (Group number 1 - Default model) 

Covariances: (Group number 1 - Default model) 

   
M.I. Par Change 

z4 <--> Pse 16.950 .251 

z4 <--> Psc 29.156 .339 

z3 <--> Edu 13.731 .197 

z3 <--> Pse 10.654 .156 

z3 <--> Psc 32.872 .281 

z1 <--> Edu 27.524 .189 

z1 <--> z4 16.102 .152 

z1 <--> z3 15.342 -.116 

er23 <--> z4 11.890 .136 

er22 <--> Pse 10.277 -.074 

er17 <--> er23 18.223 .082 

er17 <--> er21 19.370 -.054 

er16 <--> Psc 20.826 .125 

er16 <--> z4 10.278 .100 

er20 <--> z4 14.537 .145 

er10 <--> z3 13.548 .111 

er8 <--> z3 11.657 -.066 

er13 <--> Psc 11.980 -.128 

er13 <--> er20 14.343 -.084 

er12 <--> Pse 22.023 -.177 

er12 <--> Psc 17.606 .163 

er12 <--> er14 12.262 -.047 

er12 <--> er13 12.316 .090 

er11 <--> Edu 12.879 .120 

er11 <--> z4 18.661 .152 
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M.I. Par Change 

er11 <--> z3 12.172 -.096 

er4 <--> Psc 10.043 .074 

er4 <--> er10 11.977 .050 

er3 <--> er23 120.589 .294 

er3 <--> er22 28.649 -.099 

er2 <--> er23 35.484 -.139 

er2 <--> er22 54.933 .119 

er2 <--> er21 13.695 -.054 

er1 <--> z1 14.098 .091 

er1 <--> er21 11.938 .055 

er1 <--> er10 15.222 -.095 

Variances: (Group number 1 - Default model) 

   
M.I. Par Change 

Regression Weights: (Group number 1 - Default model) 

   
M.I. Par Change 

Aw <--- Pse 52.973 .305 

Aw <--- Psc 68.813 .367 

Pb <--- Edu 36.289 .204 

Pb <--- Pse 65.144 .265 

Pb <--- Psc 86.939 .323 

Bh <--- Edu 25.481 .116 

Bh <--- Aw 31.001 .124 

edu3 <--- Aw 10.204 .074 

edu3 <--- aw3 57.068 .145 

edu2 <--- pse3 11.976 -.059 

edu1 <--- aw3 10.314 -.039 

edu1 <--- aw2 12.125 -.044 

pse3 <--- Psc 15.960 .077 

pse3 <--- Aw 15.496 .072 

pse3 <--- Pb 18.927 .087 

pse3 <--- Bh 26.652 .126 

pse3 <--- psc3 11.298 .060 

pse3 <--- psc2 22.479 .083 

pse3 <--- psc1 13.698 .064 

pse3 <--- pb4 19.170 .081 

pse3 <--- bh4 25.899 .102 

pse3 <--- bh3 23.777 .093 

pse3 <--- bh2 16.651 .085 

pse3 <--- pb3 17.293 .083 

pse3 <--- pb2 12.951 .065 

pse3 <--- pb1 16.770 .079 

pse3 <--- aw3 10.037 .048 

pse3 <--- aw2 11.194 .053 

pse3 <--- aw1 15.537 .061 

pse1 <--- edu3 16.865 -.050 

psc3 <--- aw3 11.322 .062 

pr3 <--- Psc 12.999 .086 

pr3 <--- Bh 11.009 .100 

pr3 <--- psc3 11.577 .075 

pr3 <--- psc1 11.755 .072 

pr3 <--- bh2 11.829 .088 

bh4 <--- Psc 10.280 -.083 

bh4 <--- psc3 17.213 -.100 

bh3 <--- Pse 11.447 -.088 



410 
 

   
M.I. Par Change 

bh3 <--- pse2 10.615 -.081 

bh3 <--- pse1 12.344 -.090 

bh2 <--- Edu 18.210 .091 

bh2 <--- Pse 10.565 .067 

bh2 <--- Aw 30.981 .115 

bh2 <--- edu3 15.292 .077 

bh2 <--- edu2 10.975 .067 

bh2 <--- edu1 19.669 .091 

bh2 <--- pse2 11.240 .066 

bh2 <--- pse1 10.864 .067 

bh2 <--- aw3 26.048 .087 

bh2 <--- aw2 24.896 .088 

bh2 <--- aw1 34.214 .102 

pb1 <--- Pse 10.314 .050 

pb1 <--- Psc 19.323 .073 

pb1 <--- pse1 10.574 .050 

pb1 <--- psc3 23.829 .075 

pb1 <--- psc1 16.611 .060 

aw3 <--- edu3 15.793 .109 

aw2 <--- edu3 15.877 -.095 

Minimization History (Default model) 

Iteration 
 

Negative 
eigenvalues 

Condition # 
Smallest 

eigenvalue 
Diameter F NTries Ratio 

0 e 14 
 

-.769 9999.000 13282.895 0 9999.000 

1 e* 23 
 

-.557 4.183 6824.646 20 .436 

2 e* 11 
 

-1.386 1.347 4036.008 5 .817 

3 e* 3 
 

-.693 .506 2627.244 5 .980 

4 e 0 1907.018 
 

.547 1584.833 5 .947 

5 e 0 1149.346 
 

.375 1380.509 5 .000 

6 e 0 189.846 
 

.910 1112.492 2 .000 

7 e 0 239.826 
 

.233 1065.741 1 1.048 

8 e 0 237.240 
 

.039 1064.096 1 1.044 

9 e 0 243.367 
 

.003 1064.087 1 1.006 

10 e 0 242.734 
 

.000 1064.087 1 1.000 

Model Fit Summary 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 56 1064.087 220 .000 4.837 

Saturated model 276 .000 0 
  

Independence model 23 13356.056 253 .000 52.791 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .281 .875 .843 .697 

Saturated model .000 1.000 
  

Independence model .677 .216 .145 .198 

Baseline Comparisons 

Model 
NFI 

Delta1 
RFI 

rho1 
IFI 

Delta2 
TLI 

rho2 
CFI 
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Model 
NFI 

Delta1 

RFI 

rho1 

IFI 

Delta2 

TLI 

rho2 
CFI 

Default model .920 .908 .936 .926 .936 

Saturated model 1.000 
 

1.000 
 

1.000 

Independence model .000 .000 .000 .000 .000 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .870 .800 .814 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

NCP 

Model NCP LO 90 HI 90 

Default model 844.087 746.191 949.494 

Saturated model .000 .000 .000 

Independence model 13103.056 12727.841 13484.589 

FMIN 

Model FMIN F0 LO 90 HI 90 

Default model 1.813 1.438 1.271 1.618 

Saturated model .000 .000 .000 .000 

Independence model 22.753 22.322 21.683 22.972 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .081 .076 .086 .000 

Independence model .297 .293 .301 .000 

AIC 

Model AIC BCC BIC CAIC 

Default model 1176.087 1180.861 1421.183 1477.183 

Saturated model 552.000 575.531 1759.977 2035.977 

Independence model 13402.056 13404.017 13502.721 13525.721 

ECVI 

Model ECVI LO 90 HI 90 MECVI 

Default model 2.004 1.837 2.183 2.012 

Saturated model .940 .940 .940 .980 

Independence model 22.831 22.192 23.481 22.835 

HOELTER 

Model 
HOELTER 

.05 

HOELTER 

.01 

Default model 142 150 

Independence model 13 14 
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Execution time summary 

 

Minimization: .010 

Miscellaneous: 2.142 

Bootstrap: .000 

Total: 2.152 
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APPENDIX F4:  AMOS OUTPUT FOR THE MODIFIED STRUCTURAL MODEL 

 

Notes for Model (Default model) 

Computation of degrees of freedom (Default model) 

Number of distinct sample moments: 276 

Number of distinct parameters to be estimated: 57 

Degrees of freedom (276 - 57): 219 

Result (Default model) 

Minimum was achieved 

Chi-square = 924.333 

Degrees of freedom = 219 
Probability level = .000 

Estimates (Group number 1 - Default model) 

Scalar Estimates (Group number 1 - Default model) 

Maximum Likelihood Estimates 

Regression Weights: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

Aw <--- edu .373 .044 8.490 *** 
 

Pb <--- aw .521 .035 14.825 *** 
 

Pr <--- aw -.077 .034 -2.259 .024 
 

Bh <--- pb .637 .027 23.448 *** 
 

Bh <--- pr -.057 .029 -2.002 .045 
 

Bh <--- psc .117 .028 4.190 *** 
 

Bh <--- pse .135 .026 5.109 *** 
 

aw1 <--- aw 1.000 
    

aw2 <--- aw 1.050 .033 31.485 *** 
 

aw3 <--- aw .996 .034 29.347 *** 
 

pb1 <--- pb 1.000 
    

pb2 <--- pb .901 .028 31.733 *** 
 

pb3 <--- pb .729 .029 24.969 *** 
 

bh2 <--- bh 1.000 
    

bh3 <--- bh .980 .041 24.084 *** 
 

bh4 <--- bh .930 .039 24.105 *** 
 

pr1 <--- pr 1.000 
    

pr2 <--- pr .921 .024 37.869 *** 
 

pr3 <--- pr .928 .032 29.410 *** 
 

pb4 <--- pb .841 .029 29.188 *** 
 

psc1 <--- psc 1.000 
    

psc2 <--- psc .878 .032 27.388 *** 
 

psc3 <--- psc .931 .029 31.972 *** 
 

pse1 <--- pse 1.000 
    

pse2 <--- pse .934 .020 47.212 *** 
 

pse3 <--- pse .821 .019 43.209 *** 
 

pse4 <--- pse .909 .021 42.640 *** 
 

edu1 <--- edu 1.000 
    

edu2 <--- edu .998 .019 53.314 *** 
 

edu3 <--- edu .937 .023 40.084 *** 
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Standardized Regression Weights: (Group number 1 - Default model) 

   
Estimate 

Aw <--- edu .355 

Pb <--- aw .573 

Pr <--- aw -.099 

Bh <--- pb .757 

Bh <--- pr -.058 

Bh <--- psc .147 

Bh <--- pse .173 

aw1 <--- aw .873 

aw2 <--- aw .925 

aw3 <--- aw .856 

pb1 <--- pb .982 

pb2 <--- pb .824 

pb3 <--- pb .741 

bh2 <--- bh .894 

bh3 <--- bh .802 

bh4 <--- bh .802 

pr1 <--- pr .968 

pr2 <--- pr .910 

pr3 <--- pr .818 

pb4 <--- pb .797 

psc1 <--- psc .923 

psc2 <--- psc .824 

psc3 <--- psc .899 

pse1 <--- pse .992 

pse2 <--- pse .904 

pse3 <--- pse .886 

pse4 <--- pse .883 

edu1 <--- edu .970 

edu2 <--- edu .952 

edu3 <--- edu .864 

Covariances: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

Psc <--> pse .853 .081 10.519 *** 
 

Pse <--> edu .419 .072 5.826 *** 
 

psc <--> edu .297 .072 4.135 *** 
 

er3 <--> er23 .304 .030 10.220 *** 
 

Correlations: (Group number 1 - Default model) 

   
Estimate 

Psc <--> pse .513 

Pse <--> edu .254 

psc <--> edu .184 

er3 <--> er23 .550 

Variances: (Group number 1 - Default model) 

   
Estimate S.E. C.R. P Label 

psc 
  

1.629 .114 14.234 *** 
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Estimate S.E. C.R. P Label 

pse 
  

1.701 .101 16.771 *** 
 

edu 
  

1.604 .100 15.980 *** 
 

z4 
  

1.544 .119 12.976 *** 
 

z3 
  

.982 .064 15.308 *** 
 

z2 
  

1.056 .068 15.554 *** 
 

z1 
  

.329 .032 10.211 *** 
 

er1 
  

.554 .044 12.652 *** 
 

er2 
  

.329 .037 8.917 *** 
 

er3 
  

.638 .049 12.987 *** 
 

er5 
  

.559 .036 15.430 *** 
 

er6 
  

.639 .039 16.312 *** 
 

er11 
  

.260 .027 9.586 *** 
 

er12 
  

.552 .040 13.700 *** 
 

er13 
  

.497 .036 13.688 *** 
 

er8 
  

.072 .017 4.138 *** 
 

er9 
  

.187 .018 10.347 *** 
 

er10 
  

.455 .030 14.999 *** 
 

er4 
  

.053 .017 3.093 .002 
 

er7 
  

.596 .038 15.831 *** 
 

er18 
  

.283 .034 8.229 *** 
 

er19 
  

.593 .042 14.002 *** 
 

er20 
  

.335 .033 10.215 *** 
 

er14 
  

.026 .011 2.337 .019 
 

er15 
  

.333 .022 15.087 *** 
 

er16 
  

.315 .020 15.609 *** 
 

er17 
  

.398 .025 15.673 *** 
 

er21 
  

.101 .016 6.442 *** 
 

er22 
  

.163 .017 9.439 *** 
 

er23 
  

.477 .031 15.242 *** 
 

Squared Multiple Correlations: (Group number 1 - Default model) 

   
Estimate 

Aw 
  

.126 

Pr 
  

.010 

Pb 
  

.329 

Bh 
  

.682 

edu3 
  

.747 

edu2 
  

.907 

edu1 
  

.941 

pse4 
  

.779 

pse3 
  

.784 

pse2 
  

.817 

pse1 
  

.985 

psc3 
  

.808 

psc2 
  

.679 

psc1 
  

.852 

pb4 
  

.635 

pr3 
  

.669 

pr2 
  

.829 

pr1 
  

.936 

bh4 
  

.643 

bh3 
  

.643 

bh2 
  

.799 

pb3 
  

.549 

pb2 
  

.680 

pb1 
  

.965 

aw3 
  

.733 

aw2 
  

.855 
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Estimate 

aw1 
  

.761 

Modification Indices (Group number 1 - Default model) 

Covariances: (Group number 1 - Default model) 

   
M.I. Par Change 

z4 <--> pse 17.732 .253 

z4 <--> psc 27.793 .326 

z3 <--> edu 14.029 .198 

z3 <--> pse 10.529 .155 

z3 <--> psc 33.183 .283 

z1 <--> edu 26.260 .184 

z1 <--> z4 16.247 .150 

z1 <--> z3 15.038 -.115 

er21 <--> pse 10.831 .070 

er17 <--> er21 15.651 -.048 

er16 <--> psc 20.799 .125 

er20 <--> z4 13.226 .136 

er10 <--> z3 12.275 .105 

er8 <--> z3 10.924 -.064 

er13 <--> psc 11.995 -.128 

er13 <--> er20 14.342 -.084 

er12 <--> pse 22.255 -.179 

er12 <--> psc 17.588 .163 

er12 <--> er14 12.323 -.047 

er12 <--> er13 12.306 .090 

er11 <--> edu 12.127 .116 

er11 <--> z4 18.710 .149 

er11 <--> z3 11.861 -.095 

er4 <--> psc 10.125 .075 

er4 <--> er10 11.513 .049 

er3 <--> er22 10.529 -.052 

er2 <--> er22 43.306 .099 

er2 <--> er21 28.696 -.075 

er1 <--> z1 13.572 .089 

er1 <--> er22 15.476 -.067 

er1 <--> er10 17.227 -.102 

Variances: (Group number 1 - Default model) 

   
M.I. Par Change 

Regression Weights: (Group number 1 - Default model) 

   
M.I. Par Change 

Aw <--- pse 53.747 .302 

Aw <--- psc 67.444 .357 

Pb <--- edu 36.398 .206 

Pb <--- pse 64.715 .264 

Pb <--- psc 87.310 .323 

Bh <--- edu 24.380 .114 

Bh <--- aw 30.656 .124 

edu2 <--- pse3 12.417 -.059 

pse3 <--- psc 15.970 .077 

pse3 <--- aw 14.651 .071 

pse3 <--- pb 18.904 .087 
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M.I. Par Change 

pse3 <--- bh 26.692 .127 

pse3 <--- psc3 11.304 .060 

pse3 <--- psc2 22.482 .083 

pse3 <--- psc1 13.705 .064 

pse3 <--- pb4 19.177 .081 

pse3 <--- bh4 25.933 .102 

pse3 <--- bh3 23.807 .093 

pse3 <--- bh2 16.681 .085 

pse3 <--- pb3 17.298 .083 

pse3 <--- pb2 12.961 .065 

pse3 <--- pb1 16.782 .079 

pse3 <--- aw3 10.234 .049 

pse3 <--- aw2 11.199 .053 

pse3 <--- aw1 15.546 .061 

pse1 <--- edu3 15.994 -.048 

psc3 <--- aw3 11.535 .063 

pr3 <--- psc 12.988 .086 

pr3 <--- bh 11.018 .100 

pr3 <--- psc3 11.571 .075 

pr3 <--- psc1 11.746 .072 

pr3 <--- bh2 11.822 .088 

bh4 <--- psc 10.281 -.083 

bh4 <--- psc3 17.215 -.100 

bh3 <--- pse 11.448 -.088 

bh3 <--- pse2 10.614 -.081 

bh3 <--- pse1 12.345 -.090 

bh2 <--- edu 17.222 .089 

bh2 <--- pse 10.569 .067 

bh2 <--- aw 30.530 .115 

bh2 <--- edu3 14.841 .075 

bh2 <--- edu2 10.972 .067 

bh2 <--- edu1 19.675 .091 

bh2 <--- pse2 11.249 .066 

bh2 <--- pse1 10.870 .067 

bh2 <--- aw3 26.547 .089 

bh2 <--- aw2 24.889 .088 

bh2 <--- aw1 34.279 .103 

pb1 <--- pse 10.227 .050 

pb1 <--- psc 19.367 .073 

pb1 <--- pse1 10.466 .050 

pb1 <--- psc3 23.995 .075 

pb1 <--- psc1 16.615 .060 

aw1 <--- pr3 10.026 -.094 

Model Fit Summary 

CMIN 

Model NPAR CMIN DF P CMIN/DF 

Default model 57 924.333 219 .000 4.221 

Saturated model 276 .000 0 
  

Independence model 23 13356.056 253 .000 52.791 

RMR, GFI 

Model RMR GFI AGFI PGFI 

Default model .282 .889 .860 .705 

Saturated model .000 1.000 
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Model RMR GFI AGFI PGFI 

Independence model .677 .216 .145 .198 

Baseline Comparisons 

Model 
NFI 

Delta1 
RFI 

rho1 
IFI 

Delta2 
TLI 

rho2 
CFI 

Default model .931 .920 .946 .938 .946 

Saturated model 1.000 
 

1.000 
 

1.000 

Independence model .000 .000 .000 .000 .000 

Parsimony-Adjusted Measures 

Model PRATIO PNFI PCFI 

Default model .866 .806 .819 

Saturated model .000 .000 .000 

Independence model 1.000 .000 .000 

NCP 

Model NCP LO 90 HI 90 

Default model 705.333 615.160 803.045 

Saturated model .000 .000 .000 

Independence model 13103.056 12727.841 13484.589 

FMIN 

Model FMIN F0 LO 90 HI 90 

Default model 1.575 1.202 1.048 1.368 

Saturated model .000 .000 .000 .000 

Independence model 22.753 22.322 21.683 22.972 

RMSEA 

Model RMSEA LO 90 HI 90 PCLOSE 

Default model .074 .069 .079 .000 

Independence model .297 .293 .301 .000 

AIC 

Model AIC BCC BIC CAIC 

Default model 1038.333 1043.193 1287.806 1344.806 

Saturated model 552.000 575.531 1759.977 2035.977 

Independence model 13402.056 13404.017 13502.721 13525.721 

ECVI 

Model ECVI LO 90 HI 90 MECVI 

Default model 1.769 1.615 1.935 1.777 

Saturated model .940 .940 .940 .980 

Independence model 22.831 22.192 23.481 22.835 

HOELTER 

Model 
HOELTER 

.05 
HOELTER 

.01 

Default model 162 172 
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Model 
HOELTER 

.05 

HOELTER 

.01 

Independence model 13 14 
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APPENDIX G: SPSS OUTPUT OF RELIABILITY TESTS  
 

RELIABILITY 

  /VARIABLES=aw1 aw2 aw3 

  /SCALE('AWARENESS') ALL 

  /MODEL=ALPHA 

  /STATISTICS=CORR 

  /SUMMARY=TOTAL. 
 

RELIABILITY 

  /VARIABLES=pb1 pb2 pb3 pb4 pb5 

  /SCALE('PERCEIVED BENEFITS') ALL 

  /MODEL=ALPHA 

  /STATISTICS=CORR 

  /SUMMARY=TOTAL. 
 

RELIABILITY 

  /VARIABLES=pb1 pb2 pb3 pb4 

  /SCALE('PERCEIVED BENEFITS') ALL 

  /MODEL=ALPHA 

  /STATISTICS=CORR 

  /SUMMARY=TOTAL. 
 

RELIABILITY 

  /VARIABLES=bh1 bh2 bh3 bh4 

  /SCALE('BEHAVIOURAL INTENTION') ALL 

  /MODEL=ALPHA 

  /STATISTICS=CORR 

  /SUMMARY=TOTAL. 
 

RELIABILITY 

  /VARIABLES=bh2 bh3 bh4 

  /SCALE('BEHAVIOURAL INTENTION') ALL 

  /MODEL=ALPHA 

  /STATISTICS=CORR 

  /SUMMARY=TOTAL. 
 

RELIABILITY 

  /VARIABLES=pr1 pr2 pr3 

  /SCALE('PERCEIVED RISKS') ALL 

  /MODEL=ALPHA 

  /STATISTICS=CORR 

  /SUMMARY=TOTAL. 
 

RELIABILITY 

  /VARIABLES=edu1 edu2 edu3 

  /SCALE('EDUCATIONAL ACTIVITIES') ALL 

  /MODEL=ALPHA 

  /STATISTICS=CORR 

  /SUMMARY=TOTAL. 
 

RELIABILITY 

  /VARIABLES=pse1 pse2 pse3 pse4 

  /SCALE('PERCEIVED SEVERITY OF FRAUD') ALL 

  /MODEL=ALPHA 

  /STATISTICS=CORR 
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  /SUMMARY=TOTAL. 
 

RELIABILITY 

  /VARIABLES=psc1 psc2 psc3 

  /SCALE('PERCEIVED SUSCEPTIBILITY TO FRAUD') ALL 

  /MODEL=ALPHA 

  /STATISTICS=CORR 

  /SUMMARY=TOTAL. 

 

Reliability 

 
 

[DataSet1] H:\Data on  accounting practitioners for phd research.sav 

 

Scale: PERCEIVED SUSCEPTIBILITY TO FRAUD 

 

Case Processing Summary 

  N % 

Cases Valid 588 100.0 

Excluded
a
 0 .0 

Total 588 100.0 

a. Listwise deletion based on all variables in the 

procedure. 

 

 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha 

Based on 

Standardized 

Items N of Items 

.912 .913 3 
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Inter-Item Correlation Matrix 

 psc1 psc2 psc3 

psc1 1.000 .762 .830 

psc2 .762 1.000 .739 

psc3 .830 .739 1.000 

 

 

Item-Total Statistics 

 Scale Mean if Item 

Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's Alpha 

if Item Deleted 

psc1 7.7500 6.263 .853 .737 .850 

psc2 7.8180 6.704 .785 .617 .907 

psc3 7.6735 6.636 .836 .716 .865 

 

 

Reliability 

 
 

[DataSet1] H:\Data on  accounting practitioners for phd research.sav 

 

Scale: PERCEIVED SEVERITY OF FRAUD 

 

Case Processing Summary 

  N % 

Cases Valid 588 100.0 

Excluded
a
 0 .0 

Total 588 100.0 

a. Listwise deletion based on all variables in the 

procedure. 
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Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha 

Based on 

Standardized 

Items N of Items 

.953 .953 4 

 

 

Inter-Item Correlation Matrix 

 pse1 pse2 pse3 pse4 

pse1 1.000 .897 .880 .876 

pse2 .897 1.000 .781 .815 

pse3 .880 .781 1.000 .769 

pse4 .876 .815 .769 1.000 

 

 

Item-Total Statistics 

 Scale Mean if Item 

Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's Alpha 

if Item Deleted 

pse1 12.2109 13.097 .954 .911 .917 

pse2 12.2993 13.396 .880 .809 .940 

pse3 12.1361 14.595 .849 .775 .949 

pse4 12.3180 13.549 .865 .772 .945 

 

 

Reliability 

 

 [DataSet1] H:\Data on  accounting practitioners for phd research.sav 

 

Scale: EDUCATIONAL ACTIVITIES 
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Case Processing Summary 

  N % 

Cases Valid 588 100.0 

Excluded
a
 0 .0 

Total 588 100.0 

a. Listwise deletion based on all variables in the 

procedure. 

 

 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha 

Based on 

Standardized 

Items N of Items 

.947 .947 3 

 

 

Inter-Item Correlation Matrix 

 edu1 edu2 edu3 

edu1 1.000 .924 .837 

edu2 .924 1.000 .809 

edu3 .837 .809 1.000 

 

 

Item-Total Statistics 

 Scale Mean if Item 

Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's Alpha 

if Item Deleted 

edu1 7.8759 6.480 .925 .877 .895 

edu2 7.9626 6.476 .904 .859 .911 

edu3 7.9847 6.676 .839 .709 .961 
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Reliability 

 
 

[DataSet1] H:\Data on  accounting practitioners for phd research.sav 

 

Scale: PERCEIVED RISKS 

 

Case Processing Summary 

  N % 

Cases Valid 588 100.0 

Excluded
a
 0 .0 

Total 588 100.0 

a. Listwise deletion based on all variables in the 

procedure. 

 

 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha 

Based on 

Standardized 

Items N of Items 

.923 .925 3 

 

 

Inter-Item Correlation Matrix 

 pr1 pr2 pr3 

pr1 1.000 .881 .792 

pr2 .881 1.000 .744 

pr3 .792 .744 1.000 
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Item-Total Statistics 

 Scale Mean if Item 

Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's Alpha 

if Item Deleted 

pr1 4.0612 4.296 .893 .818 .850 

pr2 4.0323 4.502 .855 .782 .882 

pr3 3.9065 4.204 .792 .636 .937 

 

 

Reliability 

 
 

[DataSet1] H:\Data on  accounting practitioners for phd research.sav 

 

Scale: BEHAVIOURAL INTENTION 

 

Case Processing Summary 

  N % 

Cases Valid 588 100.0 

Excluded
a
 0 .0 

Total 588 100.0 

a. Listwise deletion based on all variables in the 

procedure. 

 

 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha 

Based on 

Standardized 

Items N of Items 

.894 .894 3 
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Inter-Item Correlation Matrix 

 bh2 bh3 bh4 

bh2 1.000 .741 .749 

bh3 .741 1.000 .725 

bh4 .749 .725 1.000 

 

 

Item-Total Statistics 

 Scale Mean if Item 

Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's Alpha 

if Item Deleted 

bh2 8.5748 5.781 .802 .643 .840 

bh3 8.7313 5.440 .784 .615 .856 

bh4 8.6939 5.715 .789 .625 .850 

 

 

Reliability 

 
 

[DataSet1] H:\Data on  accounting practitioners for phd research.sav 

 

Scale: BEHAVIOURAL INTENTION 

 

Case Processing Summary 

  N % 

Cases Valid 588 100.0 

Excluded
a
 0 .0 

Total 588 100.0 

a. Listwise deletion based on all variables in the 

procedure. 

 

 

 



428 
 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha 

Based on 

Standardized 

Items N of Items 

.871 .872 4 

 

 

Inter-Item Correlation Matrix 

 bh1 bh2 bh3 bh4 

bh1 1.000 .638 .510 .423 

bh2 .638 1.000 .741 .749 

bh3 .510 .741 1.000 .725 

bh4 .423 .749 .725 1.000 

 

 

Item-Total Statistics 

 Scale Mean if Item 

Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's Alpha 

if Item Deleted 

bh1 13.0000 12.061 .575 .422 .894 

bh2 12.7211 10.580 .846 .719 .788 

bh3 12.8776 10.520 .767 .621 .818 

bh4 12.8401 11.167 .728 .633 .834 

 

 

Reliability 

 
 

[DataSet1] H:\Data on  accounting practitioners for phd research.sav 
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Scale: PERCEIVED BENEFITS 

 

Case Processing Summary 

  N % 

Cases Valid 588 100.0 

Excluded
a
 0 .0 

Total 588 100.0 

a. Listwise deletion based on all variables in the 

procedure. 

 

 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha 

Based on 

Standardized 

Items N of Items 

.903 .904 4 

 

 

Inter-Item Correlation Matrix 

 pb1 pb2 pb3 pb4 

pb1 1.000 .810 .727 .784 

pb2 .810 1.000 .626 .654 

pb3 .727 .626 1.000 .607 

pb4 .784 .654 .607 1.000 

 

 

Item-Total Statistics 

 Scale Mean if Item 

Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's Alpha 

if Item Deleted 

pb1 12.7041 10.832 .893 .801 .835 

pb2 12.9762 11.022 .777 .659 .878 

pb3 12.8486 12.221 .715 .536 .899 



430 
 

Item-Total Statistics 

 Scale Mean if Item 

Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's Alpha 

if Item Deleted 

pb1 12.7041 10.832 .893 .801 .835 

pb2 12.9762 11.022 .777 .659 .878 

pb3 12.8486 12.221 .715 .536 .899 

pb4 12.9048 11.429 .755 .619 .885 

 

 

Reliability 

 
 

[DataSet1] H:\Data on  accounting practitioners for phd research.sav 

 

Scale: PERCEIVED BENEFITS 

 

Case Processing Summary 

  N % 

Cases Valid 588 100.0 

Excluded
a
 0 .0 

Total 588 100.0 

a. Listwise deletion based on all variables in the 

procedure. 

 

 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha 

Based on 

Standardized 

Items N of Items 

.785 .800 5 
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Inter-Item Correlation Matrix 

 pb1 pb2 pb3 pb4 pb5 

pb1 1.000 .810 .727 .784 .018 

pb2 .810 1.000 .626 .654 .129 

pb3 .727 .626 1.000 .607 .055 

pb4 .784 .654 .607 1.000 .031 

pb5 .018 .129 .055 .031 1.000 

 

 

Item-Total Statistics 

 Scale Mean if Item 

Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's Alpha 

if Item Deleted 

pb1 15.2330 13.665 .802 .805 .665 

pb2 15.5051 13.433 .754 .672 .677 

pb3 15.3776 14.930 .667 .537 .713 

pb4 15.4337 14.212 .689 .619 .702 

pb5 17.1446 19.592 .067 .040 .903 

 

 

Reliability 

 

 [DataSet1] H:\Data on  accounting practitioners for phd research.sav 

 

Scale: AWARENESS 

 

Case Processing Summary 

  N % 

Cases Valid 588 100.0 

Excluded
a
 0 .0 

Total 588 100.0 

a. Listwise deletion based on all variables in the 

procedure. 



432 
 

 

 

Reliability Statistics 

Cronbach's Alpha 

Cronbach's Alpha 

Based on 

Standardized 

Items N of Items 

.906 .907 3 

 

 

Inter-Item Correlation Matrix 

 aw1 aw2 aw3 

aw1 1.000 .867 .767 

aw2 .867 1.000 .659 

aw3 .767 .659 1.000 

 

 

Item-Total Statistics 

 Scale Mean if Item 

Deleted 

Scale Variance if 

Item Deleted 

Corrected Item-

Total Correlation 

Squared Multiple 

Correlation 

Cronbach's Alpha 

if Item Deleted 

aw1 7.4082 7.939 .896 .820 .794 

aw2 7.6361 8.423 .810 .752 .868 

aw3 7.4184 8.670 .738 .588 .929 
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APPENDIX H:  List of approved universities in Nigeria stratified into federal,  

   states and private 
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Source: National Universities Commission, 2011 
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APPENDIX I: Crosstabulation of data for one-way Anova 

 

Case Processing Summary 

 Cases 

 Valid Missing Total 

 N Percent N Percent N Percent 

LEVAWARE * Variables 1044 100.0% 0 .0% 1044 100.0% 

 
 

 

LEVAWARE * Variables Crosstabulation 

Count      

  Variables 

Total 

  

Accounting 

Practitioners 

Accounting 

Undergraduate 

students 

Accounting 

academics 

LEVAWARE 1 18 222 5 245 

2 213 109 60 382 

3 304 9 75 388 

4 14 1 14 29 

Total 549 341 154 1044 
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APPENDIX J:  Perceived effectiveness of fraud prevention and      

  detection mechanisms in descending means  (Ranking) 

Descriptive Statistics 

 

N Mean Std. Deviation 

Forensic_accountants 588 3.8435 .43604 

Data_mining 587 3.3356 .82504 

Virus_protection 585 3.3299 .78002 

Fraud_prevention_and_detection_trainning 586 3.2918 .86834 

Password_protection 587 3.2828 .81899 

Firewalls 587 3.2555 .84019 

Fraud_auditing 585 3.1863 .89010 

Bank_reconciliations 587 3.0443 .93368 

Digital_analysis_Benford_law 587 2.9693 .93605 

Increase_role_of_audit_committee 586 2.9334 1.00801 

Ethics_training 587 2.9302 .99498 

Inventory_observation 586 2.8857 1.00710 

Financial_ratios 586 2.7560 .86341 

Code_of_sanctions_against_suppliers_and_co

ntractors 

587 2.7359 .87052 

Security_department 588 2.6769 1.06245 

Fraud_reporting_policy 588 2.5187 .76418 

Whistle_blowing 588 2.5136 .75532 

Surveillance_equipment 586 2.5051 .94325 

Internal_control 588 2.4439 .89018 

Discovery_sampling 588 2.4354 .89151 

Reference_check_on_employees 588 2.3844 .88055 

Operational_audits 588 2.3844 .88055 

Fraud_hotline 588 2.3418 .67857 

Fraud_vulnerability_reviews 587 2.3288 .71972 

Ethics_officer 587 2.2794 .71093 

Corporate_code_of_conduct_and_ethics_poli

cy 

587 2.1039 .83099 

Staff_rotation_policy 587 2.1022 .69108 

Valid N (listwise) 572 
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 APPENDIX K: Actual usage of fraud prevention and detection mechanisms in    

  descending means (Ranking) 

Descriptive Statistics 

 

N Mean Std. Deviation 

operationa_audit_1 587 3.7717 .54399 

Corporate_code_Of_Conduct_1 587 3.7513 .58082 

Internal_control_1 588 3.7007 .57090 

Bank_reconciliations_1 588 2.7551 1.00826 

Inventory_observation_1 588 2.6020 1.01846 

Reference_check_on_employees_1 587 2.5707 1.30097 

Security_department_1 588 2.5544 1.02379 

Staff_rotation_policy_1 588 2.5238 1.00482 

Increased_role_of_audit_committee_1 588 2.3214 .92500 

Financial_ratios_1 588 2.2959 .83422 

Fraud_reporting_policy_1 588 2.2551 .81063 

Ethics_officer_1 588 2.0697 1.11528 

Code_of_sanctions_against_suppliers_contrac

tors_1 

588 2.0527 1.05340 

Surveillance_equipment_1 587 2.0153 1.01764 

Fraud_vulnerability_reviews_1 588 1.7687 1.00131 

Whistle_blowing_policy_1 588 1.5850 .88210 

Ethics_training_1 588 1.5442 .84371 

Digital_analysis_Benford_Law_1 588 1.3759 .59518 

Fraud_hotlines_1 588 1.3129 .52925 

Discovery_sampling_1 586 1.2543 .51493 

Password_protection_1 587 1.2300 .51256 

Fraud_auditing_1 587 1.0443 .41071 

Fraud_prevention_and_detection_training_1 587 1.0256 .37548 

Firewalls_1 587 .9676 .28735 

Data_mining_1 587 .9608 .26803 

Virus_protection_1 587 .9506 .25320 

Forensic_accountants_1 587 .9404 .23699 

Valid N (listwise) 582 
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APPENDIX L:  Mean responses of perceived effectiveness of fraud prevention  

  and detection mechanisms used for t-test  

Descriptive Statistics 

 

N Mean Std. Deviation 

Internal_control 588 2.4439 .89018 

Virus_protection 585 3.3299 .78002 

Firewalls 587 3.2555 .84019 

Password_protection 587 3.2828 .81899 

Discovery_sampling 588 2.4354 .89151 

Data_mining 587 3.3356 .82504 

Forensic_accountants 588 3.8435 .43604 

Operational_audits 588 2.3844 .88055 

Corporate_code_of_conduct_and_ethics_poli

cy 

587 2.1039 .83099 

Reference_check_on_employees 588 2.3844 .88055 

Bank_reconciliations 587 3.0443 .93368 

Fraud_hotline 588 2.3418 .67857 

Whistle_blowing 588 2.5136 .75532 

Financial_ratios 586 2.7560 .86341 

Fraud_reporting_policy 588 2.5187 .76418 

Increase_role_of_audit_committee 586 2.9334 1.00801 

Ethics_training 587 2.9302 .99498 

Inventory_observation 586 2.8857 1.00710 

Security_department 588 2.6769 1.06245 

Fraud_auditing 585 3.1863 .89010 

Fraud_prevention_and_detection_trainning 586 3.2918 .86834 

Fraud_vulnerability_reviews 587 2.3288 .71972 

Ethics_officer 587 2.2794 .71093 

Staff_rotation_policy 587 2.1022 .69108 

Code_of_sanctions_against_suppliers_and_co

ntractors 

587 2.7359 .87052 

Surveillance_equipment 586 2.5051 .94325 

Digital_analysis_Benford_law 587 2.9693 .93605 

Valid N (listwise) 572 
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APPENDIX M:  Means responses of actual usage of fraud prevention and    

 detection mechanisms used for t-test 

Descriptive Statistics 

 

N Mean Std. Deviation 

Internal_control_1 588 3.7007 .57090 

Virus_protection_1 587 .9506 .25320 

Firewalls_1 587 .9676 .28735 

Password_protection_1 587 1.2300 .51256 

Discovery_sampling_1 586 1.2543 .51493 

Data_mining_1 587 .9608 .26803 

Forensic_accountants_1 587 .9404 .23699 

operationa_audit_1 587 3.7717 .54399 

Corporate_code_Of_Conduct_1 587 3.7513 .58082 

Reference_check_on_employees_1 587 2.5707 1.30097 

Bank_reconciliations_1 588 2.7551 1.00826 

Fraud_hotlines_1 588 1.3129 .52925 

Whistle_blowing_policy_1 588 1.5850 .88210 

Financial_ratios_1 588 2.2959 .83422 

Fraud_reporting_policy_1 588 2.2551 .81063 

Increased_role_of_audit_committee_1 588 2.3214 .92500 

Ethics_training_1 588 1.5442 .84371 

Inventory_observation_1 588 2.6020 1.01846 

Security_department_1 588 2.5544 1.02379 

Fraud_auditing_1 587 1.0443 .41071 

Fraud_prevention_and_detection_training_1 587 1.0256 .37548 

Fraud_vulnerability_reviews_1 588 1.7687 1.00131 

Ethics_officer_1 588 2.0697 1.11528 

Staff_rotation_policy_1 588 2.5238 1.00482 

Code_of_sanctions_against_suppliers_contrac

tors_1 

588 2.0527 1.05340 

Surveillance_equipment_1 587 2.0153 1.01764 

Digital_analysis_Benford_Law_1 588 1.3759 .59518 

Valid N (listwise) 582 
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APPENDIX N: T-Test output from SPSS 

 

Paired Samples Statistics 

 Mean N Std. Deviation Std. Error Mean 

Pair 1 
PERCEIVEDEFFE 2.7703 27 .44479 .08560 

ACTUALUSAGE 1.9704 27 .87388 .16818 

 

 

 

 

 

 

Paired Samples Test 

 Paired Differences t df Sig. (2-

tailed) Mean Std. 

Deviation 

Std. 

Error 

Mean 

95% Confidence 

Interval of the 

Difference 

Lower Upper 

Pair 1 
PERCEIVEDEFFE - 

ACTUALUSAGE 
.79995 1.20462 .23183 .32342 1.27648 3.451 26 .002 

 

 

 

 

 

Paired Samples Correlations 

 N Correlation Sig. 

Pair 1 
PERCEIVEDEFFE & 

ACTUALUSAGE 
27 -.630 .000 
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