WEB BASED FINANCIAL AUDIT SYSTEM FOR A MULTI -
CAMPUS INSTITUTION

CASE STUDY: BUSITEMA UNIVERSITY

A Post Graduate Dissertation
Presented to
the Faculty of Science
in partial fulfillment of the requirements for
the award of the degree

Masters of Science in Information Systems

Uganda Martyrs University

ADONG GRACE

2014-M132-20003

October-2016



DEDICATION
This piece of work is dedicated to my beloved daughter Precious and husband David who have
given me the reason to persist with this research. To my beloved parents who raised me up and for
having always reminded me to have faith in God. To my friends for having supported me during
the entire course. To my supervisor Mr. Emmanuel Mugejjera who has been guiding me throughout
this research. Last but not least to the Almighty God for having given me the wisdom, courage and
resources to complete this course.

il



ACKNOWLEDGEMENT

I would like to acknowledge and appreciate the support that | got from different people
throughout this course. First and foremost to my supervisor Mr. Emmanuel Mugejjera for the
intellectual support and guidance that he provided during this research and the entire course.

I thank the friends who helped to guide me throughout the implementation of this project.
Among these include Bonny Musinguzi, Christine Nakku, Maria Asumpta Nassolo, Harriet
Sibitenda and the entire class for having always corrected me where | seemed to go wrong.

This project wouldn’t be a success if it wasn’t for the input of the respondents who
participated in a participatory design. In a special way | would like to appreciate Mr. Fred Makubo
and Mr. Wilson Bwayo the internal Auditors, Busitema University for their tireless effort and for
always finding time off their busy schedule to work with me.

Last but not least, to all the people that I may not have mentioned by name but played a big
role in making this project a success. Without your contribution and sacrifice of time | would not

have reached this level.

il



Table of Contents

DECLARATION ..ottt Error! Bookmark not defined.
DEDICATION ...ttt ettt e s e s e s et e st e besbeebeeseene e e e sesbeseesneanaeneas i
ACKNOWLEDGEMENT ...ttt bbbt ii
LIST OF TABLES ...ttt b et beenaene e neens viii
LIST OF FIGURES ...ttt bbbttt bbb IX
LIST OF ABBREVIATIONS ... ..ottt sttt st ana s e X
ABSTRACT .ttt bbbt bbbt R et et b bbb Rt R et bbb b ne e Xi
CHAPTER ONE: GENERAL INTRODUCTION .....cociiiiiiiece e 1
1.0 INErOQUCTION .t b e bbbt 1
1.1 BACKGIOUNG ...ttt 2
1.2 Statement Of the ProbIEM ..o 4
1.3 ODJECLIVES ...ttt bbbttt bbbt 5
1.3.1 MaAIN ODJECLIVES ...ttt re e sre e reebesneenre s 5
1.3.2 SPECITIC ODJECLIVE ... .oiiiiiiiieieeee e 5
S Tol0] o PSP UP PRI 5
1.4.1  FUNCHIONAI SCOPE. ..oviiiiiieiieieie ettt bbbt 5
1.4.2  GeographiCal SCOPE.......ccviieeiiiie it sttt reebe e nre s 5
1.5 SHGNITICANCE. ... bbbt b ettt n e 6
CHAPTER TWO: LITERATURE REVIEW .....cccoiiiiiiiiieieie et 7
P20 [ 0o 1 od o] OSSR SPURT 7
2.1 INfOrmation SYSIEIM ......ccviiiiiicie e 7
2.2 AUIL ..o e e r e re e nrreers 7
2.3 INtErNAL QUAITING ...cvveieieciece ettt e e e beenaenres 8
2.3.1 Internal audit relatioNSNIPS. ........coiiiiiiiee e 9
2.4 The Internal Auditor has no clear chief stakeholder............ccccooeviiiiiiiiiiienen, 11
2.5  Information Technology (IT) ...ccoiiiiiiiieeee e 12
2.6 Impact of Information Communications Technology (ICT) on Financial
ST (0] 0 g Lo USSR 13
2.7 1T and internal QUAItING .........cooveiiiiiiece et 14
2.8 AUAIT COMMUTIER .......eeiieie ettt este e esreenaeeneesreenneens 15
2.9 ContiNUOUS AUCITING......cciviiieii ittt sre e 16
2.10  AUCIt SOTEWAIE IN USE ....eeeeeeieeeiesieeiesiee st ie st ee st este e ee e sreeneeaneenneens 19
CHAPTER THREE: RESEARCH METHODOLOGY .....ocviiiiiiiiinieieiese e, 25
120 |1 10T L1 T [ o PSSR 25
3.1 Research MethodolOgY .......cveiuiiiiicieciee ettt 25
3.1, 1 QUESTIONNAITES. ... eeeeieeteaiiesieeieesee e et esreesteeseesreesteeseeaseesteeseeaseesseaneesseeneeeneesnennsens 25
3.1.2 SeMI-StruCtUred INTEIVIBWS .......ociiiiiiieiieieie et e 26
T I O ST V7 [ o USSR 27
3.1.4 DOCUMENT REVIBW.......veiuiiiiieitieie sttt sttt sttt ene e sne e 27
3.2 RESEAICH DESIONS ...ttt bbbt bbbt 27
3.3 StUAY POPUIALION ... et eebeearee s 28
3.4 RESEAICH MELNOM ..ottt e e nte e e nne e 29
34,1 SAMPIE SIZE ..t 29
3.4.2 Sample selection tECANIQUE..........cooiiiiieie e 29
3.5 PartiCIPAtory DESION......ccuieiii ettt e e be e 29
3.5.1 PaPEr PrOtOTYPING ... eeueereeretesiesie sttt sttt b et 29
3.5.2 General procedures conducted when using this method............c.ccccceviiiiiiieennee, 31



3.6 DAtA ANAIYSIS ...c.vveeeeeie ettt et e e e e nre e reenre e 32

3.6.1 Data Analysis TECANIQUES..........cocviiiiiieiiice e 32
3.7 SYStem DEVEIOPMENT ......ccviiieiie et nre e e ene e 32
3.7.1 System Development Life CYCIE ........ocociiiiiiiiiiieeeee e 32
3.8 SYSLEMS UESIGN ....eeviiceieiie ettt et et e e et e e se et e e be e e e s reenteereeareenneens 32
3.8.1 Unified Modeling Language (UML) ......ccooiiiiiiiiiieceeee e 33
3.9  Systems IMpIementation ...........cccccueiieiieiieri e 33
3.10 SYSEEM TESTING ...t 33
3.11 CONCIUSION ... et bbb 33
CHAPTER 4: CURRENT SYSTEMS ANALYSIS AND NEW SYSTEMS DESIGN ......... 35
4.0 INTFOAUCTION ... bbbttt bbbt beene e e e 35
4.1 Data ANalYSIS RESUILS .....coviieieiieece e 35
4.1.1  Results from the EMPIOYEES .......ccvciiiiiiiiee e 35
I o o T=To U USSR 38
4.2 DAL SOUICES ....ueeeeeeeuteestee e it e steeebeesie e e bt e sse e et e s se e e b e e ase e e sbeeabe e e sbeesaeeenneesbeeeneennreenneennnean 39
4.3 Data presentation and analysis of the findiNgs ... 39
4.3.1 SYSEEM FEQUITEIMENTS .....cuviiiieiteeie ettt te e sre et te e e e steesesneesreeteaneesae s 40
4.4 SYSTEIM GESION ...ttt bbbttt et e bbbt b et be e e 42
A 4.1 PTOCEUUNE ..ottt ettt bbbt b ettt st be b e neene et nes 42
4.4.2 PAPEE PIOTOLYIE ...ttt bbbt b e nne s 44
4.4.3 Results 0f the deSigN SESSION........ccuciieiiiiiieee st sre s 47
4.5 System mMOdels and DESTON .......oviiiiiiiiiee e 47
4.5.1 USE CaSE MOUEI ....c.uiiiiiiieiiiie et e 47
4.5.2 ACHVITY QIAGIAM ..ottt 49
4.5.3 System CompPonent DIAQraM .........ccccecuiiieieeieiie i sre e e s sae e sres 50
4.5.2 SYSTEMS ATCHITECTUE .....oviieiiee s 50
4.6 Database dESIGN .......ocveiiiieiic e e e nre s 51
4.6.1 Relational tabIes. ..........ooiiieiec s 51
4.6.2  Entity Relationship Diagram..........cccccoveiieiiiicie e 53
CHAPTER FIVE: SYSTEM IMPLEMENTATION AND TESTING .....ccccoocvvivrircieene, 55
5.0 INEFOUUCTION ...ttt ettt st bbb e ene e e e 55
5.1 Development PIAtFOIMS ..o 55
5.1.1 SUBIIME TEXE....viiuieiieiieieie ettt bbb re e e nee e 55
5.1.2 DIeamMWEAVET €SB ........oeiiiiiiiiiiie it eiee sttt sttt st sbe et e sra e b e nteeeneee e 55

DL LB PHP ettt bbbt e et e 55
514 IMYSQL .ottt ettt e re e et et e e 55
5.1.5 Programming languages USEA .........cceccueiieiieeiieiieie ettt 55
516  The appliCation SEIVET ........coiiiiiiiieieie ettt 56
I 60T (=X (-1 o o OSSR PSOT 56
ST T =T ] T OSSR P PP PR USRS PPPO 59
5.4 Testing of the web appliCation ..o 59
5.5 System Verification and Validation............cccooviiiiiiiiiiiicee e 64
5.6 FOrMative EVAIUALION .........coviiiiiiie e 64
5.6.1 Learning ffECTIVENESS ......c..oiiiiiiiiiieeiee e 65
5.6.2 Perceived BENETILS ......ccoiiiiiii e 65
5.7 USEI SALISTACLION .....eveeieeie ettt te et e e e sraenteenaesreenne e 66
5.8 INSTAITALION.......eie e e 67
5.9 DEPIOYIMENT. ..ottt bbbt bt 68
CHAPTER SIX: DISCUSSION, CONCLUSION AND RECOMMENDATION ........c........ 69
5.1 DIISCUSSION ...vevteveeieetiesteete et e st e te e esteeteeseesseeteeseesteeseeseesse e teeseeasaesseaneenseesneaneeaneenseans 69

vi



8.2 CONCIUSTON ..ottt e ettt e e e e e e e e e et e e e e e e e s ee e eeeeeeeaas 69

6.3 Recommendations and fUtUIE WOTK ...........ccooeiiiiiiiiiisieeecee e 69
REFERENCES ...ttt bbbttt bbbttt n et e e e 71
APPENDIX e r e rrae e e 78

AppendiX | iINterview QUESTIONS .......ccviieiieiieie et sre e eeenes 78

APPENdiX 1T QUESTIONNAITE.......ccuiiiiiiieieieitesie et 80

APPENdiX T GANE CRAIT.......ccuiiicieee e ere s 81

Appendix IV: Copy of a Job card/ Delivery note from a supplier..........ccccocovnininiinincnnenn 82

Appendix V: Copy of a Work plan for the financial year for the ICT Unit ........................ 83

Appendix VI: Local PUrChase OFGET ............ooiiiiiiieiee e 84

APPENTIX VI DElIVEIY NOTE ...ttt nne s 85

Appendix VIII: Copy of a Good ReCEIVEA NOLE .........cceeiviiiiiiiiiieeeeee e 86

AppendiX IX: Copy OF @ FECERIPTL.......ueiiiieiie ettt nre s 87

vii



LIST OF TABLES

Table 1: A table showing respondents’ CAMPUSES.............ccoocviiiiiiiciiiiicn s 35
Table 2: A table showing the ability of users to access online web applications..................... 36
Table 3: A table showing respondents’ ender...........ccovcvviiiiiiiiiieiiiieseee e 37
Table 4: Users Relational table detailS............coviiiiiiiiiei e, 51
Table 5: Micro_requests Relational table details.............ccooiiiiiiiiie, 52
Table 6: Macro_requests Relational table detailS............c.ccovevvieiiieiicie e, 52
Table 7: Attachments Relational table details ..........cccocooiiiiiiiii e, 53
Table 8: Approvals Relational table detailS............ccecviiiieiicccccece e, 53
Table 9: Prototype learning effeCtiVENESS .........cviiiiiiiee e, 65
Table 10: Perceived Benefits ... 66
Table 11: USer SAtISTACTION ........cviiiiiiiie ettt nneas 67

viii



LIST OF FIGURES

Figure 1: Customers of internal audit SEIVICES ..........coeriiiiiiiiiiiece e 9
Figure 2: Represent reSpONAENtS ™ CAMPUS ........ccccvvvuiiiiiuiiiiieiiiieesiie et 36
Figure 3: showing response on use of online web applications..............ccccoceeiiiiiiiiicicienn. 37
Figure 4: ReSPONAENTS GENUET ......ecveiivieieeee ettt este e enes 38
Figure 5: The login page for users drawn during the PD SESSION..........cccooerirererineeiieiiene. 44
Figure 6: The login page for users drawn during the PD SeSSION.........ccccccvieeieeiesieeseennenn 45
Figure 7: The Administrator login home page drawn during the PD session............ccccccue.... 45
Figure 8: The Administrator 10gin NOMe PAJE ........ccveiveie i 46
Figure 9: shows information required to be registered drawn during the PD session........... 46
Figure 10: USe CaSe IAQIam ......c.eccueiieiiieieieesieeie e seeste e ste e sraeste e staesteaneesneesneeneeenes 48
Figure 11: Activity diagram representing the design of the System ..........cccooiiiiiiiicienn, 49
Figure 12: System component DIAgram .........c.ccveveiiieieerieiieseese e stae e seesre e see e eeenes 50
Figure 13: The client Server arChiteCture...........cooveiiiiieiiie e 51
Figure 14: Entity relationship diagram..........ccccceeviiiiiiccc e 54
Figure 15: code fOr [0gin aCtIVITY .........coiiiiiiiiiiieere s 57
Figure 16: Sample php code for displaying user’s micro requests ............ccccocuveeiiveenieeninnne. 58
Figure 17: Code sample for adding users from the admin interface............c.ccocoovvoviinienenn. 58
Figure 18: Screen showing the 10gin Page .......cccveviiieiicie i 59
Figure 19: Screen showing admin regiStering @ USEI ..........c.cuoeririeieienieniesie e 60
Figure 20: Screen showing user submitting a reqUESE..........ccccvvevviiieieece e 60
Figure 21: Screen showing accountant COMMItting reqUESE...........ccoveriererererenesieeeee e 61
Figure 22: Screen showing user checking on the status of a request submitted for

COMMITMENT OF TUNGS ... et te e eneenne e 62
Figure 23: Screen showing user login and documents uploaded............ccccceoveeveeieiiecveennene. 62
Figure 24: Screen shot of stores OffiCer INterface ...........ccocvvviiiniiiiiici e 63
Figure 25: Screen shot of internal auditor’s interface showing status of clearance of requests
.................................................................................................................................................. 63
Figure 26: Screen shot of the internal auditors interface clearing a request ..............c.......... 64
Figure 27: Respondents learning effeCtivVenNess ..........cccooeieiiiiiiniieee e 65
Figure 28: Chart showing the perceived benefits ... 66
Figure 29: USer SatiSTACTION ........coviiiiiiiiiisieee e 67



LIST OF ABBREVIATIONS

ISACA:
ISSAISs:
SAL:
INTOSAL:
WBFAS:

American Accounting Association

American Institute of Certified Public Accountants
Busitema University

Electronic Data Processing

Information and Communication Technology
Information Technology

Information System

Information Systems Audit and Control Association

The International Standards of Supreme Audit Institutions
Supreme Audit Institutions

International Organization of Supreme Audit Institutions
Web Based Financial Audit System



ABSTRACT

On a routine basis, institutions measure and quantify the performance effectiveness of their
business activities. In the same manner, internal audit needs to demonstrate its own
effectiveness using a performance measurement system tied to the expectations of its key
stakeholders. Only by circling back to the needs of its key stakeholders and regularly tracking
its performance against the expectations of the board, senior management and operating
management, an internal audit function can satisfy for increased scrutiny and more demanding
expectation.

Generally, institutions should establish a working framework to fulfill requirements from
compliance and risk management as well as governance practices to realize financial
management. A compliance audit is an assessment of an auditee’s activities to determine
whether they comply with the relevant regulatory requirements. Without adequate audit
mechanisms, financial systems and transactions remain vulnerable to undetected misuse. Users
could make financial transactions without following the proper policies, regulations as per the
financial manual of the organization, could modify or delete protected financial information
without these actions being traceable.

The objective of this research is to develop an interactive secure web based financial audit
system that enhances assessment of an auditee’s financial transactions effectively and
efficiently. The financial transactions that the system handles are purchases and payments of
goods and services.

To achieve the objectives of this project, data was collected using paper prototyping as a
technique for requirements gathering and elicitation. This approach helped identify fault early
in the systems design process. The requirements collected were thematically analyzed and used
to design the web based financial audit system.

The system developed seeks to provide new opportunities in compliance auditing, furthering
more opportunities that will make auditing easier and more cost effective. In addition, there is
an increase in financial transactions being cleared by the internal auditors, quick submission of
audit reports to management and enhanced timely retrieval of audit information.

X1



CHAPTER ONE: GENERAL INTRODUCTION

This chapter discusses the introduction, the background of the study, the statement of the
problem, the objectives, scope and significance of the project. The domain for this research

project is Information Systems (IS) with a sub domain of a decision support system.

1.0 Introduction

Information Systems (1S) today provide information support to the operations, management
and decision making functions of organizations. The domain of this project is in Information
systems with emphasis centered on web based financial audit system. A web based financial
audit system presented in this project aims to relieve staff of the tedious and time consuming
experience that usually the auditing processes entail. Furthermore, it’s able to minimize on
cost, turnaround time taken during the audit process, generation of audit reports and reduce

errors that may occur during audit process.

Public sector enterprises are generally concerned with the delivery of service or beneficial
outcome to the public at large with a social interest rather than commercial motive of profit
maximization. However, in the process of achieving desired objectives, they have to face all
kinds of risks which may be internal or external. The success, therefore, is depending on how
far a public enterprise is able to foresee and mange risks. Amongst the several control tools of
risk management, internal audit is primarily used as an effective tool to manage operational,
financial, legal and regulatory risks. Further, internal audit also facilitates in formulating

strategic policies to achieve enterprise goals, (Vijayakumar et al, 2012).

Professional standards and guidelines are essential for the credibility, quality and
professionalism of public-sector auditing. The International Standards of Supreme Audit
Institutions (ISSAIs) developed by the International Organisation of Supreme Audit
Institutions (INTOSAI) aim to promote independent and effective auditing and support the
members of INTOSAI in the development of their own professional approach in accordance

with their mandates and with national laws and regulations.



On a routine basis, institutions measure and quantify the performance effectiveness of their
business activities. In the same manner, internal audit needs to demonstrate its own
effectiveness using a performance measurement system tied to the expectations of its key
stakeholders. Only by circling back to the needs of its key stakeholders and regularly tracking
its performance against the expectations of the board, senior management and operating
management, an internal audit function can satisfy for increased scrutiny and more demanding

expectation, (Feizizadeh, 2012).

Thus, the compliance to regulations includes often security mechanisms, which need to be
monitored to prevent the exposure of risk factors. Generally, companies should establish a
working framework to fulfill requirements from compliance and risk management as well as

governance practices to realize financial management, (Martens, et al, 2011).

1.1  Background
Auditing is increasing becoming an important tool to ensure that internal controls are followed

in an organization. While some employees imagine auditing as unnecessary inconvenience,
when organizations establish working frameworks to fulfil requirements for compliance and
risk management, auditing can save employees from risks. Internationally, regulators now
strictly enforce compliance with auditing standards, impose penalties for misconduct, and
require audit firms to demonstrate the effectiveness of their control systems for ensuring audit
quality (Dowling, 2014).

The Government of Uganda initiated the implementation of the Integrated Financial
Management System (IFMS) in the FY 2003/04. The IFMS aimed at the promotion of
efficiency, effectiveness, accountability, transparency and comprehensive financial reporting.
The functionality of the IFMS varies between ministries, agencies, departments, and local
governments. To attain the Vision 2040 and improve service delivery to the citizens, the
Government is tasked to ensure: availability of resources to implement the planned
programmes; increased efficiency in the allocation and use of resources; elimination of
corruption and wasteful spending; intensified accountability and strengthening public sector
institutions and systems. The Government has been implementing Public Finance Management
(PFM) reforms since the early 1990s to establish and enforce internal control systems, enhance
capacities and strengthen oversight institutions to ensure value for money in service delivery

and accountable use of public resources.



There has been some improvement in financial management as financial reporting had
improved in terms of timeliness and accuracy. In addition, the percentage of institutions
(Ministries, Departments, Agencies and Local Governments) with un-qualified audit opinions,
increased slightly from 47% to 50% over the review period. However, the quality of financial
statements remains poor given the persistent high number of qualified audit opinions among
institutions connected to the IFMS. Inappropriate distribution of roles was reported as affecting
the implementation of IFMS operations. For example the limited access by Internal Auditors
and heads of departments limited effective application of the IFMS, (Ministry of Finance,

Planning and Economic Development, Uganda, 2015)

Corporate scandals and failures such as Enron, WorldCom, etc. were highly catastrophic and
had a terrible effect on stakeholders. The pressure of globalisation and the intense competition
have lead to organisations encouraging good corporate governance. Organisations have to
promote transparency and accountability of financial information. As Gramling et al. (J
Account Lit23:194-244, 2004) argued there are four important mechanisms of corporate
governance include boards of directors, audit committees (among others) and internal and
external audit functions. The audit committee is one of the elements responsible for overseeing
the interests of shareholders and supervising financial statements. The audit committee should
be efficient and provide maximum transparency. This organ of a company needs other groups,
such as the internal audit function, to complete their effectiveness, (Garci’a et al. 2010).

Governments face the problem of auditing and reviewing large volumes of tax returns and
filings of various types. The large volume often means that humans are unable to process all
the documents in a cost -effective manner. Alternatively, even if humans could process all the
volume, often budgetary constraints limit the number and quality of persons that could be
employed. As a result, the need for systems aimed at processing similar documents submitted

to the government is likely to be very high (Huang a et al, 2010).

Auditing systems continue to advance in design and technology and are evolving towards
decentralization, distribution, online posting, continuous (or at least daily) closing of the books,
and paperless auditing. Auditors need information provided by clients and the cooperation of
management to carry out an audit. In other words, auditors need their clients to participate in
the audit process (Herda et al. 2014).



In Busitema University, the internal auditors are based at Busitema campus which is the main
campus and they have to move to the other campus to carry out financial audits. The internal
auditors verify the records like requisitions made by the end users, Local purchase orders,
contracts, delivery notes, receipts, goods received notes and inspection of the physical goods
purchased and services delivered. This information is captured in an excel sheet that is not
interactive and web based resulting to delays in submissions of audit reports, clearance of

purchases, payments of suppliers, tracking fraud and clearance of audit queries.

The study was carried out in Busitema University that is a multi- campus model with
operational campuses that are geographically distributed at Busitema, Nagongera, Mbale,
Arapai and Namasagali. This model experiences challenges when it comes to auditing. This
necessitates an efficient and effective web based financial audit system.

1.2 Problem Statement

Carrying out auditing in a distributed institution has become a challenge due to non adherence
to the laws, regulations, policy on purchase of goods and services by the staff, limited access
to the accounting system by the Internal Auditor, unbudgeted purchases by staff, exaggerated
costs of goods and services purchased, discrepancy in Local Purchase Order (LPO) and what

is delivered, micro purchases due to split procurements.

Busitema University has five operational campuses that are geographically distributed. The
University faces a challenge of limited man power, huge amount of data from the distributed
campuses and yet the internal auditors are supposed to Audit procurement of goods and
services to ensure value for money, capture information on limited number of days and this
leads to work being done in a hurry, hence errors leading to audit queries which in reality would
not have occurred.

Therefore, there is need to carry out an investigation on the current auditing processes in order
to develop a web based compliance audit system for financial transactions for a multi campus
institution where staff (who are the auditees) will comply with the laws, regulations, policy on
purchase of goods and services, submit their required financial information remotely to the

internal auditor using a computerized system to enable timely, effective and efficient auditing.



1.3 Objectives
This section specifies the main objectives and the specific objectives.

1.3.1 Main Objectives

To develop a web based system that enhances assessment of an auditee’s financial transactions

effectively and efficiently.

1.3.2 Specific Objective

1. To study the current internal audit processes used in institutions with distributed
campuses so as to get user requirements for the proposed system.

2. To design a web based financial audit systems to capture and process financial
transactions of the auditees.

3. To implement the designed web based financial audit systems.

4. To test and validate the developed web based financial audit systems.

14 Scope

The scope of this report is divided into geographical and functionality scope.

1.4.1 Functional scope.

The project is limited to development of a web based financial audit systems for financial
transactions that enables staff from different campuses of Busitema University to access the
system remotely and send their financial transactions to the internal audit unit at the main
campus (Busitema Campus). The financial transactions handled by the system are limited to
purchases of goods and services. This is possible through using computers that are in the
Intranet and are accessing the network of Busitema University.

1.4.2 Geographical scope
Busitema University is a multi campus model with the main campus located at Busitema, along

Jinja- Tororo highway, 25kms from Tororo town, while the Nagongera campus is located along
Nagongera- Busolwe road, about 21kms from Tororo Municipality. Arapai campus is located
along Moroto road, about 10kms from Soroti Town, and Namasagali campus is located along
Namasagali road, about 27kms from Kamuli Town, Mbale campus located in Mbale town,
Mbale Regional Referrral Hopsital, Pallisa campus in Pallisa District. Other campuse (yet to

be operational) is Kaliro campus located at Kaliro NTC premises.



1.5 Significance
With a web based financial audit system, Busitema University will achieve the following;

e |t promotes transparency by providing reliable reports as to whether funds have been
administered, management exercised and citizens’ rights to due process honored as
required by the applicable authorities.

e It promotes accountability by reporting deviations from and violations of authorities,
so that corrective action may be taken and those accountable may be held responsible
for their actions.

e |t promotes good governance both by identifying weaknesses and deviations from laws
and regulations.

e Huge amounts of financial data will be captured remotely by the staff hence reducing
the load of the internal auditors hence enabling efficiency for compliance audit reports
to be submitted on time.

e Save time since the internal auditors will not often travel to the different campuses to
capture financial transactions made by staff.

e Itis cost effective for the University in terms of transport cost and per diem for the audit
staff to all campus just to capture financial information.

e Limited errors that would have resulted to queries when financial information is
captured in a hurry. Since the system is interactive, there is staff participation, and there
is a lower chance of capturing errors.

e Timely and easy retrieval of financial records by the auditors since the information is
automated.

Fraud and corruption are, by their very nature, elements which counteract transparency,
accountability and good stewardship. Compliance auditing therefore promotes good
governance in the public sector by considering the risk of fraud in relation to compliance.



CHAPTER TWO: LITERATURE REVIEW

2.0 Introduction
The literature review gives an overview on internal auditing of financial records, tools used,

the processes carried out in order to come up with an audit opinion. It discusses current
developments in continuous auditing and how the designed interactive web based financial

audit systems would benefit Busitema University.

2.1 Information System
An information system is a multilevel structure that allows the user of such a system to

transform certain information input to the desired output information using appropriate models
and procedures. Computer-based information processing has changed dramatically since the
construction of the first computers. From its inception as an arithmetic discipline, the field has
evolved to provide sophisticated means for increasing our understanding of nature. This
evolution has been made possible by the availability of increasingly sophisticated hardware
and software, and has been driven by the rapid growth of information from experiments,
(Bajdor et al., 2014).

2.2 Audit
Oxford dictionary online defines audit as a ‘systematic review or assessment of something’.

This generic definition faces a new reality due to recent management changes focusing
management systems integration in organizations. A more suitable definition is provided by
management standards stating that an audit is a ‘systematic, independent and documented
process for obtaining audit evidence and evaluating it objectively to determine the extent to
which the audit criteria are fulfilled, (Domingues, et al, 2011)

Auditing is the process in which competent and independent persons collect and evaluate
proofs to set an opinion on correspondence degree among the observed things using some pre-
defined criteria.

Auditing is an information-intensive activity carried out to assess the truth and fairness of the
financial statements and their compliance with the required standards and legislation.
Information and communications technology (ICT) plays a vital role in ensuring the accuracy,
timeliness and integrity of audit reports, which in turn strengthens the credibility of the
financial information being presented to a wide range of users (Omoteso et al.,2010).



Auditing has always been an important component in the corporate governance machinery in
modern organizations (Sultan, 2007). It forms important elements in the process of securing
corporate accountability. It also enhances stakeholder’s faith in the stewardship of the
organisation. Conventional statutory financial audits require auditors to express their views,
ensure financial statements are prepared according to Generally Accepted Accounting
Standards (GAAP) and relevant financial reporting standards; (Yaacob & Donglah, 2012).

Auditors, IT personnel and corporate managers are still learning their way around compliance
with the US Sarbanes-Oxley Act of 2002. While the law technically applies only to publicly
traded corporations, private businesses and even not-for-profits worry about the cascade effects
of the law and figure it is better to be safe than sorry. As a result, everyone is scrambling to
evaluate their internal control systems, revise old controls or implement new controls. It will
take time for Sarbanes-Oxley compliance processes to become standardized and moving
regulatory targets to become fixed. In the meantime, auditors are running the range of software
to help them comply with Sarbanes-Oxley. Software vendors are creating new and revising old
products to deal with Sarbanes-Oxley, but they are doing so in an environment where the
product needs are not fully known. Auditors are simply trying to keep from drowning in the

workload as they rush to meet mandated deadlines, (Bagranoff et al., 2005).

Recently, the essential tasks in the financial reporting processes are mainly performed and
supported by utilizing information technology (IT). In order to ensure a reliable financial
reporting, more and more companies emphasize the use and development of effective IT
control in this dynamic environment, (Huang a et al, 2010).

Auditing helps an organization accomplish its objectives by bringing a systematic, disciplined
approach to evaluate and improve the effectiveness of risk management, control and
governance processes, (Rainer, 2012).

2.3 Internal auditing

Definition of the internal auditing provided by the Institute of Internal Auditors states that
“internal auditing is an independent, objective assurance and consulting activity designed to
add value and improve an organization’s operations. It helps an organization accomplish its
objectives by bringing a systematic, disciplined approach to evaluate and improve the

effectiveness of risk management, control, and governance processes”, (Rupsys et al, 2005).



2.3.1 Internal audit relationships
There may be many customers of internal audit services (see Figure 1). Customers relatively

may be named as internal (CEO’s, audit committee, Board, etc.) or external (external auditors,

vendors, suppliers, etc.), (Rupsys et al, 2005).

Organization
(internal customers)
CEO, Audit
committee,
Board. etc External customers
A
Internal S _> | External
audit auditors,
activitv B __ | vendors,
l T suppliers,
The auditee

Figure 1: Customers of internal audit services

Internal auditing plays an important role in internal control system and helps the management
of organization fulfill its duties by strengthening controls. The responsibilities of internal
auditors exceed financial activity and involve examination of efficiency of different parts of
organization with observance of the application of operational auditing. So, internal auditing
is an important part of an effective management in all economical units, (Salehi and Husini,
2010).

Some types of internal audits date back thousands of years. As mentioned earlier, the Greeks,
Romans, and Egyptians were conducting audits before the birth of Christ. Interestingly, the
scope of these early audits was in many ways similar to that of modern internal audits; both
included an examination of the correctness of accounting records and an evaluation of the
correctness of activities reflected in the accounts. Emphasis was on improving management

control over the activities of the organization.



In the United States of America, there was little need for internal auditing in the colonial period
because there was little in the way of large industry. In fact, accounting textbooks of the period
never referred to the subjects of internal auditing or internal control. In government, however,
the need for an audit function was recognized. The first United States Congress in 1789
approved an act that included a provision for the appointment of a secretary of the treasury, a
manager, and an auditor. The auditor's job, basically a clerical function, was to receive all

public accounts, examine them, and certify the balances (Salehi et al., 2010).

The role of Internal Audit in organisations is complex. There is strong potential for confusion
in the relationship between internal auditors and management. Internal auditors are expected
to aid managers in doing their jobs, and at the same time to independently evaluate

management’s effectiveness (Cohen et al.2010).

The increased attention given to corporate governance is largely a response to the collapse of
Enron and WorldCom and the subsequent passing of governance legislation in the form of the
Sarbanes-Oxley Act in the USA in 2002 (Brown and Grant, 2005). The reason for also focusing
on information technology (IT) governance is due to IT becoming ubiquitous in nature, i.e.
modern IT crosses organisational activities and has become strongly aligned with business
activities. Thus IT governance can be viewed as an integral part of corporate governance and

therefore requires senior management’s attention, (Fink, 2010).

Similarly, audit automation is said to have flattened the organisation structure of most audit
firms and departments as ICT has taken over the mechanical and routine roles of most junior
auditors in a more efficient and effective way. Also, audit automation could lead to a
disaggregated leadership structure, decentralisation of roles and responsibilities and

restructuring to cater for specialised auditors such as IT auditors. (Omoteso et al.2010).

The internal audit departments need to use IT-based audit tools widely to support the entire
audit process from planning through to reporting, (Shin et al, 2013).

Internal audits are designed to evaluate the effectiveness of an operation's internal controls by

first gathering information about how a unit operates, identifying points at which errors or
inefficiencies are possible, and identifying system controls designed to prevent or detect such

10



occurrences. Then, they test the application and performance of those controls to assess how
well they work. Managers ought to routinely evaluate controls in their department's operations

by following the same process.

Computers and networks provide most of the information needed for auditing. In order to be
effective, auditors must use the computer as an auditing tool, audit automated systems and data,
understand the business purposes for the systems, and understand the environment in which
the systems operate. The other important uses for computers and networks by auditors are in
audit administration. By seeking new uses for computers and communications, auditors
improve their ability to review systems and information and manage their activities more
effectively. Automated tools allow auditors to increase individual productivity and that of the
audit function, (Moorthy et al, 2011).

2.4 The Internal Auditor has no clear chief stakeholder
The Institute of Internal Auditors (I11A) recommends a dual reporting relationship in which the

Chief internal Auditor (CIA) reports functionally to the board (or the audit committee of the
board) and administratively to a senior management executive. According to the interpretation
of Standard Internal auditing Profession, such a dual reporting relationship is regarded as a best
practice in order to achieve the degree of independence necessary to carry out the
responsibilities of the internal audit activity effectively (IIARF, 2011e, p. 16). In practice, about
two-thirds of CIAs report administratively to senior management, in most cases to the Chief
Executive Officer (IIARF, 2010a, p. 34). Moreover, when IA serves two masters, senior
management and the board, what IA reports to the board may be filtered by management, such

that only what is palatable to management is communicated, (Rainer, 2012).

A similar survey jointly undertaken by ACL Services Limited in Canada and the Institute of
Internal Auditors also shows that interest in CA is increasing rapidly, with 36% of responding
firms stating that they have adopted a continuous auditing approach across all of their business
processes or within select areas, and with another 39% planning to do so in the near future. The
latter survey concludes: “Whatever the reasons organizations may have had for neglecting
continuous auditing in the past, regulatory demands, the push for real time financial reporting
and the drive to automate resource draining manual audits are nudging them to adopt it now.”

With the emerging of a continuous auditing and continuous monitoring methodology, an
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on-going, timely review of financial data and internal control of the organization is enhanced.
(Vasarhelyi et al 2010).

In accordance with Popa et al, (2010), the concept of audit means a systematic, independent
and documented process to obtain audit evidences and their examination with impartiality to
establish the degree in which the audit criteria are met. Internal auditing (IA) serves as an
important link in the business and financial reporting processes of corporations and not-for-
profit providers. Internal auditors play a key role in monitoring an organisation’s risk profile
and identifying areas to improve risk management. The aim of internal auditing is to improve
organisational efficiency and effectiveness through constructive criticism. 1A has four main
components:

(1) verification of written records;

(2) analysis of policy;

(3) evaluation of the logic and completeness of procedures, internal controls and

(4) reporting recommendations for improvements to Management, (Cohen et al.2010).

Recent regulation both in the USA (SAS 99; AICPA, 2002; PCAOB, 2007) and internationally
(ISA 240) has placed increased responsibility on auditors for the detection of financial
statement fraud. The Public Company Accounting Oversight Board (PCAOB) has reminded
auditors of the importance of being diligently focused on their responsibilities to detect fraud
(PCAOB, 2007, 2008). However, fraud can be difficult to detect as ‘‘some members of
management may even seek to conceal outright fraud by strategically altering information they

expect the auditor will obtain as evidence’’ (Trotman et al. 2012).

2.5 Information Technology (IT)
IT has also affected the reporting aspect of internal auditing. In other words, it improved the

quality of reporting toward the appeal of the illustration of report, decreased internal auditing

mistakes, improved report presentation time and updates (Salehi et al., 2010).
ICT equipments like Computers, digital cameras, phones, scanners are used by the internal

auditors to capture most of the financial information needed for auditing. For effective and

efficient reporting, auditors need to use the computer as an auditing tool, use audit automated
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systems and data, understand the business purposes for the systems, and understand the

environment in which the systems operate.

The other important use for computers and networks by auditors are in audit administration.
By seeking new uses for computers and communications, auditors improve their ability to
review systems and information and manage their activities more effectively. Automated tools

allow auditors to increase individual productivity and that of the audit function.

By recognizing the importance of emerging environment and requirement to perform audit task
effectively, auditors must recognize the key reasons to use audit tools and software. The key
reasons include:

i. On a personal level, learn a new skill.

ii. Improve organisation decision-making using improved data.

iii. Increase the efficiency of an audit.

iv. Reduce routine tasks to provide more time for creative and business analysis.

v. Provide improved transparency governance of the organization.

vi. Identify quantitative root causes for issues.

vii. Reduce fraud and abuse.

viii. ldentify savings in supplier, customer, human resource, computer, and enterprise

management.

2.6 Impact of Information Communications Technology (ICT) on Financial

Performance

Knowledge is the fundamental driver of increased productivity and global competition and the
innovations in the ICT field have provided a platform for businesses to operate on a global
scale. ICT refers to technologies that are used to collect process and store, retrieve, disseminate
and transmit information. This encompasses use of electronic devices or application,
encompassing: radio, television, cellular phones, computer and network hardware and
software, satellite systems and so on, as well as the various services and applications associated
with them, such as videoconferencing and distance learning (Ministry of Information and
Communications Technology Uganda, 2009). Presently, the extensive use of ICT is changing
the way businesses operate. Hipp and Grupp (2005) refer to ICT as a very important tool for

innovation in this present era. The benefits of ICT for a firm includes saving of inputs, general
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cost reductions, higher flexibility and improvement in product quality. Mouelhi (2009) adds
that ICT plays a major role in networking and communication as firms use these technologies
to facilitate communication among employees and reduce co-ordination costs. ICT enhances
the production process in organizations as monitoring technologies could be used to reduce the
number of supervisors required in the process. ICT has been of prime importance in
information gathering and dissemination, inventory control and quality control with ICT
facilities being used for strategic management, communication and collaboration, customers’
access, managerial decision making, data management and knowledge management since it
helps to provide an effective means of organizational productivity and service delivery.
Application of ICT in businesses causes fundamental changes that can provide powerful
strategic and tactical tools for organizations if properly applied and used. This could have great

impact in promoting and strengthening organizational competitiveness.

Mouelhi (2009) argues that although organization cultures and business strategies shape the
use of ICT in organizations, more often the influence is stronger the other way round. ICT
significantly affects strategic options and creates opportunities and issues that managers need
to address in many aspects of their business. The key impacts of technology and the
implications for management are as follows: ICT creates new opportunities for innovation in
products and services. Services which used to be delivered in person can now be delivered over

networks hence improving financial performance.

2.7 IT and internal auditing
The technology revolution in accounting and auditing began in the summer of 1954 with the

first operational business computer. IT changed the way accounting data was stored, retrieved,
and handled and these new systems led to radically different audit trails, (Salehi and Alipour,
2010).

The revolution became a dynamic evolution as the computer industry sustained continuous,
rapid, technical innovations. In addition to the introduction of computers to the business world,
other IT-related events have also had a profound effect on the auditing profession and the way
audits are conducted. These events included:

1) the commercialization of computers;

2) the introduction of AUDITAPE;

3) the Equity Funding scandal;
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4) the emergence of Information Systems Audit and Control Association (ISACA);

5) the systems, auditability, and control (SAC) studies by the Institute of Internal Auditors
(11A); and

6) constant emerging technologies. Information technology affected, and continues

to affect auditing. (Salehi et al., 2010).

The introduction of AUDITAPE in October 1967 by Haskins and Sells at the American
Accounting Association (AAA) annual meeting in Portland, Oregon, was a key event for
external auditors in particular (at that time), and internal auditors (later). Practitioners were
excited when they saw the potential of AUDITAPE because external auditors who were not

highly technical could now run the computer and use it as an audit tool.

Very few auditors had yet acquired a high level of technical skills in 1967. AUDITAPE was
the impetus that led to the development and use of audit tools, specifically GAS (Generalised
Audit Software), in EDP audits. AUDITAPE also affected other aspects of auditing. Although
statistical sampling preceded AUDITAPE by several years, AUDITAPE affected the use of
statistical sampling as much as it affected anything. Thus, AUDITAPE was born from a need
to audit through the computers (information technology) in a simple, efficient, and effective
manner. Information technology's effect on access to data by external auditors (that is, difficult
to examine) drove the need for better audit tools. To this day, GAS is perhaps the most valuable
tool an auditor has to audit data embedded in IT. (Salehi et al., 2010).

2.8 Audit committee
An effective audit committee can be defined as follows:

Has qualified members with the authority and resources to protect stakeholder interests by
ensuring reliable financial reporting, internal controls, and risk management through its
diligent oversight efforts. The size and the number of meetings of audit committees are
mentioned in numerous codes or recommendations on Corporate Governance, such as the
Cadbury Report (1992) and the Smith Report (2003). These reports recommended a minimum
of three members on the audit committee. The Blue Ribbon Committee Report (1999)
recommended a minimum of three members and four meetings a year for effectiveness of audit
committees. The Sarbanes—Oxley Act (2002) stipulates a minimum of three members, (Garci’a
et al. 2010).
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2.9  Continuous Auditing
Groomer and Murthy (1989) and Vasarhelyi and Halper (1991) pioneered the two modern

approaches toward designing the architecture of a CA system: the embedded audit modules
and the control and monitoring layer, respectively. The literature on CA since then has
increased considerably, ranging from the technical aspects of CA (Kogan et al. 1999, Woodroof
and Searcy 2001, Rezaee et al. 2002, Murthy 2004, Murthy and Groomer 2004, etc.) to the
examinations of the economic drivers of CA and their potential impact on audit practice (Alles
et al. 2002 and 2004, Elliott 2002; Vasarhelyi 2002, Searcy et al. 2004). Kogan et al. (1999)
propose a program of research in CA. In the discussion of the CA system architecture they
identify a tradeoff in CA between auditing the enterprise system versus auditing enterprise
data. A study by Alles et al. (2006) develops the architecture of a CA system for the
environment of highly automated and integrated enterprise system processes, and shows that a
CA system for such environments can be successfully implemented on the basis of continuous
monitoring of business process control settings. A study published by the Australian Institute
of Chartered Accountants (Vasarhelyi et al, 2010) summarizes the extant state of research and
practice in CA. However, few empirical studies have conducted on CA in general and on
analytical procedures for CA in particular due to the general lack of data. This contributes to
the CA literature by providing empirical evidence to illustrate the advantages of CA in close

to “real time” problem resolution, Kogan et al, (2013).

Previous research has considered the impact of different types and sources of audit evidence
but not business model evidence. We recognize that an auditor’s expectations, and the
acquisition and use of evidence, depend on a rich understanding of how management executes

its business model, Trotman et al. 2012

Technology, information system (IS) and electronic data processing (EDP) have changed the
way organizations conduct their business, promoting operational efficiency and aid decision-
making. In this essence, and in the case of United States (US) as being explored by the authors,
various authoritative bodies, such as the American Institute of Certified Public

Accountants (AICPA) and the information systems audit and control association (ISACA),
have issued standards to facilitate and provide sufficient guidance to auditors.

According to AICPA’s SAS No. 3, the objectives of accounting control are the same in both a
manual system and an IT system. However, procedures used by an auditor may be affected.

SAS No. 48, "the effects of computer processing on the examination of financial statements,"
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explained and recommends auditors to evaluate the methods of computer data processing and

other significant factors. (Salehi et al., 2010).

The author has explored on the widespread of corporate reporting on the internet and its
implication to auditing profession. The phenomenal growth of Internet ultimately contributes
to electronic, web-based Internet reporting information. The author first had revised several
literature and accounting standards to understand the nature of best practice and code of
conduct for web based business reporting. The author later examined internet reporting
practices in Malaysia and set the limit of the study to 100’s Kuala Lumpur Stock Exchange
Composite Indexed (KLSECI) companies in Malaysia for year 2003 and 2004. The author
found out that there was a significant increase of companies using the internet to supply
information to the public. The core activities of disclosing information are mainly on general
web page attributes (line of product, business function and product promotional activities),
investor relations, and financial information; including audit reports. The author has suggested
that although usage of internet can benefit the organisation, reliability and verification of

information disclosed has to be guarded (Salehi et al., 2010).

The author has compared features of the internal audit function between organizations in the
private and public sector. Several aspects has been carefully examined which includes
organizational status, using internal audit as a "tour of duty" function, outsourcing of audit
function, risk management, and interactions with external auditors. The study is based on a
survey done in Australia and New Zealand organizations. Survey was done to indicate the
length of time spent by respondents in internal audit process and it has appeared that internal
audit has a higher status in the public sector rather than in private sector entities. On
outsourcing, survey indicated that both sectors engaged in some outsourcing of internal audit
activities particularly in information technology and system. The percentage outsourced is
quite similar between these two sectors. (Salehi et al., 2010).

The authors highlighted the pressures auditors would face in the era of globalization and
challenges in order to maintain trust and integrity. The authors have reviewed a wide range of
articles and journals published and covered areas of audit fraud, true and fair view
interpretation, auditor independence and role of internal auditors. In addition, expressed that
computer fraud is easy to commit but difficult to prevent and therefore, the auditors should

define their responsibility for computer fraud. The authors have defined the lack of
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independence, integrity and credibility of the auditing profession on the role and responsibility
to detect and prevent audit fraud. They also discussed the accounting uncertainty and changes
in standards over time have affected auditors in forming a true and fair view (TFV) opinion.
The concept of "true and fair view" (TFV) is well known to accountants as well as auditors. It
has been the fundamental basis of audited accounts for many years. The recent audit failure
cases have revealed the issue on the concept of TFV and whether this concept certify by
auditors or not, needs an overhaul to strengthen the audit process. This should be supported by
taking into account the judgments from stakeholders of the organization and the auditors. This
can help the auditors not only to be professionals, but also to be seen as professionals. It is
noted that internal auditors, rather than external auditors, will be more helpful in detecting and

reporting fraud, since internal auditors work with the management, (Salehi et al., 2010).

The Institute of Internal Auditors (11A), the American Institute of Certified Public Accountants
(AICPA) and others have likewise identified organizational independence as crucial to the
viability of the internal audit function. Auditors should be sufficiently independent from those
they are required to audit that they can both conduct their work without interference, and —
equally important — be seen to do so.

Coupled with objectivity, organizational independence contributes to the accuracy of the
auditors’ work and gives employers confidence that they can rely on the results and the report,

(Cohen et al., 2010).

The authors aimed to understand internal audit functions, explore implication of IT and analyze
advantages of internal audit in the organizational governance. The authors explored the origin
and acceptable definition of internal audit by reviewing literature, comparative analyses, and
reviewing latest research. The definition of internal audit has continually changed and revised
decade by decade, and still we are still facing certain issues understanding of internal audit
function and it position within the organization.

At present, the function of internal audit includes not only of internal control effectiveness,
fraud investigations or assistance to external auditors, but also identification of organizational
risks, consultations to the senior management with regard to risk management, process
improvement or global operations. It is vital for all members of organization (management,
accountants, audit committee) to have same and adequate understanding of what internal audit
is all about. Auditors aided by IT based application; computer assisted audit tools (CAATS)
increased effectiveness of internal audit in the organization. On the other hand, IT
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development, for example, automation and computerization, had increased risk of
discontinuing organizations activity, data loss, network breakdown and influence business
monitoring and control process. The authors have reemphasized the aim of internal audit
function which is to monitor, evaluate and improve risk management, controls, and governance
process. Unfortunately, the author has not provided enough analysis on how different corporate
governance’s approaches can influence internal audit process in the organization. (Salehi et al.,

2010)

As Vasharhelyi et al (2010) indicate, early adopters of CA (Continuous Auditing) will likely
simply automate existing audit practices, going after the “low hanging fruit” of processes that
are easily and simply automatable. Once the benefits of that are apparent, CA will grow into
further areas of the audit, but this will necessitate reengineering the audit to make more
processes capable of being automated. Finally, by the mature stage, much of the internal audit
will be automated and conducted independent of location, with the human auditors focusing
only on the audit tasks that demand the most subjectivity, such as in assessing the “tone at the

bh)

top”.

Kogan et al, (2013) develops a framework for continuous monitoring of business processes by
internal auditors. In this framework the first layer monitors compliance with deterministic
business process rules and the second layer implements analytical monitoring of business
processes. In the extant auditing literature (mostly focused on external, not internal auditing),
analytical procedures are utilized first in order to identify areas of potential concern for
focusing detailed testing on the most relevant samples. This sequence of audit procedures is
driven by the objective to reduce the amount of data that the auditor needs to obtain given the
high cost of doing so. The change in the order becomes essential in continuous auditing since
data today is much more easily accessible to auditors and the automation of tests of detail both
enables and necessitates their application to the complete population of business transactions

thus eliminating any rationale for sampling.

2.10 Audit software in use
Audit Planning with Planet

Planet (Delisio et al.1994) is a program that guides the auditor through a structured series of
questions, assigns varying degrees of audit risk to all accounts and audit assertions about those

accounts. It then draws upon an extensive library of audit procedures to construct an initial
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audit plan that uses the most efficient audit procedures to provide an adequate level of comfort
to mitigate all identified risks. The benefits are substantial: the auditor is efficiently guided
through a comprehensive set of audit considerations, and each element of the resulting plan
represents the best practice as agreed upon by experts throughout Price Waterhouse firms
worldwide. In the course of extensive testing around the world, Planet has been documented
as having achieved up to twenty-five percent reduction in audit hours without sacrificing
effectiveness. Planet is an expert system that captures the accumulated knowledge of human
experts in a narrow domain, and represents this knowledge in the form of (a) propositions to
which the program assigns varying degrees of likelihood given information about the current
situation, and (b) logical axioms --- usually if-then rules, that is, syllogisms --- which represent
the relationships between the propositions and whose antecedents and consequents are chained
together to produce complex inferences. For example, a single Planet session focuses on a
single business unit in a given reporting period, for which it must assign a degree of likelihood

29 ¢

to various propositions such as “revenues exceed expectations,” “management is sensitive to

market expectations,” and propositions about specific accounts, such as “reported revenues are
genuine”, “revenues are reported in the proper period” and so on. Continuing the example, one
example rule would be that if revenues fall short of expectations, but management is sensitive
to the market’s expectations, then there is increased risk that reported revenues are not genuine.
The general audit planning problem is exceptionally well suited to an expert system approach.
Planet also benefited from existing codification of audit planning theory into Price
Waterhouse’s Audit Guidance Series (AGS) books, although substantial refinements and
extensions were made to AGS in order to achieve the fine grained judgments that Planet is

capable of, (Hamscher et al., 1992).

Internal Controls Evaluation with Comet

Comet is program which formally manipulates a description of a set of business activities to
produce an analysis that classifies every documented activity as to its relative contribution to
control objectives, as well as classifying potential points of failure as to their relative degree of
coverage by controls. Comet is a breakthrough technology because it exploits the system
documentation and flowcharts that auditors already produce, and uses this information to

produce a precise analysis of internal controls.

Price Waterhouse EDP (Electronic Data Processing) auditors use a tool called Venus- a

program that is, in effect, a subset of Comet- to produce a formal model of business processes,
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the information flows and document media in those processes, and the types of internal controls
in place and how those controls are executed in the context of the business process.

Comet exhaustively examines all of the potential categories of failure that can occur in the
model that the auditor builds, mapping each of these potential failures onto audit assertions that
they would violate and onto the documented controls that would mitigate them. In model-based
reasoning, an expert system is built with a very small fixed set of judgmental rules, while most
of the dynamic information about the problem is represented using a multi-purpose
computational model of the situation. A key advantage of model-based reasoning is that, as in
Comet, the expert system can be used in conjunction with a model that already has been built
for other purposes; in the case of Comet, a business process model used for systems
documentation or reengineering can be re-used for analysis of internal controls, including

“what-if” analysis of the impact of changing the set of controls.

Documenting the Audit with TeamMate

TeamMate is a uniquely advanced Microsoft Windows-based product that supports the
preparation of all types of audit documentation in a common framework. Unlike other “office
suite” software products, TeamMate provides a rich set of functions designed specifically to
support auditors in a variety of environments. TeamMate provides users with the ability to
produce audit workpapers using any of a variety of tools including word processing,

spreadsheets, imaging, and checklists.

Currently, TeamMate supports Novell Quattro Pro and Wordperfect as well as Microsoft Word
and Excel. TeamMate also provides a common and completely uniform set of facilities across
all applications for making fine grained cross references (hypertext references from, and to, a
specific location in any other document), tickmarks and annotations, an enforced protocol of
preparation, review, and signoff with document encryption and other security features,
facilities for searching and constructing ad hoc views of the contents of the workpapers, as well
as, most important, a substrate providing remote check-in and check-out that allows the set of
workpapers to be fully shared via modem, local network, or diskette.

A key design goal which was achieved in TeamMate is to allow auditors to do away completely
with paper, to produce the entire audit end-to-end electronically, producing hardcopy only in
special circumstances such as summarizing in a report all of the internal control weaknesses

found.
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Also, reviewers need not examine every workpaper, but can immediately index to view those
which have been marked as troublesome or that match any other criteria specified by the
reviewer. Finally, teams never need to be physically present at the same site at the same time,
an important advantage where the corporate facilities to be audited are geographically
distributed.

However, auditors both within Price Waterhouse and among the internal audit departments of
Price Waterhouse clients report that, once the initial learning curve is passed, the speed with
which workpapers are produced, reviewed, and revised increases measurably, with many
beneficial consequences in terms of cost, timeliness, and quality of audit work, (Hamscher et
al., 1992).

APEX (Audit Planning and EXecution) software.

Apex 2.6 is a highly customizable software platform for management of both internal and
external audits. The solution covers the entire gamut of activities performed by an audit
organization. The solution provides a centralized repository for past present and future
audits, workpapers, programs, findings, auditee records and reports which can be cross
referenced and indexed for maximum value. It allows for total customization of an Audit
organizations process and requirements. It give you the ability to deliver on time, on budget

audit reports in both online and offline environments with total synchronization of information.

APEX's Web Component is the key to collaborative work between Auditors and Audit Teams.
The Web Component is a central server component that acts as the hub for audit work. Auditors
can log in into the APEX server and perform audit related tasks which include management of:
Audit Entities, Objective Areas, Objectives, Risks, Controls, Audit Plans, Audits, Audit

Teams, and Reports.

This solution covers the entire scope of the activities of an Audit Institution, starting from
Planning to generation of Work Orders, from Monitoring of the Audit Progress to creation of
reports and Audit Status. Management of Work Papers of Audit in Office (Word, Excel) file
formats. APEX comprises of two components: A central Web Component, and a Desktop
Component that is installed on every Auditor's computer or laptop.

Main advantages:
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1. Existing features can be customized to suit requirements thus reducing development
effort.

2. APEX Manages the complete Audit Process, from Annual Planning to the Reporting
stage.

3. Close integration with Microsoft Office software to enable offline working.

4. Each Auditor can view and print his own schedule for the entire plan period and send
updates of the Audit status.

5. Functional audits under each audit entity can be planned and reported.

6. Using the Skill Matrix module, the Management can frame its Personnel Training and
up-gradation policy.

7. Using the Audit Status module, the Management can view the status of Audits at any
point of time.

MKinsight™ is an Audit Management Software System.

This is where the User can manage the ongoing activities of the Audit Team on a day-to-day,
week-to-week, month-to-month basis. This is where Audits can be created either from the Plan,
the Schedule or just as Unplanned Audits. MKinsight™ has a very comprehensive Enterprise
Risk Management (ERM) capability which can be used to enter, assess and manage the
Enterprise level risks an organization faces. In many cases this capability is in use within
dedicated risk teams, in other cases Audit teams use it to record Enterprise level risks to aid
and facilitate risk based Annual Planning, and in other cases the two disciplines work alongside

one another within MKinsight™

MKinsight™ was conceived as a fully integrated Audit and Risk Management system with the
risk side informing Audit at the Annual Planning stage and Audit informing Risk Owners based

on actual test results.

Key Features of MKinsight™

1. Seamlessly Integrated Single Database

2. Web Enabled with Off-Line Working

3. Fully Configurable Terminology And Workflow
4. Complete Encrypted Data Security

5. Exceptional User Interface
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6. Role Based Privileges

7. Unique Scoring And Trend Analysis

8. Robust Development Programme

9. Active Directory Integration

10. Secure Hosted and Self-Hosted options
11. Multi-Language

12. Enterprise Risk Management Integration
13. New MKIinsight Subscription Service

However, all the above softwares do not have the capability of the auditee having access to the
system remotely and posting their entries at a cost less and timeliness way that can be viewed
by the internal auditor to enable effective and efficient auditing. The software that are web
based are not very secure because they can be viewed from any computer in any location yet
am developing a system that is interactive, secure and can only be view within the campuses
of the University. This will ease the work of the internal auditor since the financial records are
entered by the auditee and the internal auditors will not always have to travel to other campuses
to make entries of financial records, hence enabling timely, efficient and effective reporting to
management and the audit committee. This research will focus on internal audit of purchases
and payments of financial transactions for a University with multi campuses that are

geographically distributed.
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CHAPTER THREE: RESEARCH METHODOLOGY

3.0 Introduction
In this chapter the study discusses the methodology the researcher used basing on the research

objectives. It describes the various research and development methodologies used in this
project. Research methodology includes the data collection tools used while the development
methodologies include the system development techniques used in requirements gathering.

It adopts the following structure: research Design, target Population, data collection techniques

and data analysis methods that were followed in the research process.

3.1 Research Methodology

Several data collection tools were used to comprehensively gather all the requirements needed
for the WBFAS. The requirements for the new WBFAS were gathered using interviews
conducted with key Busitema University (BU) personnel, questionnaires were administered to
all the potential WBFAS users like the Auditors, accountants, stores officers, procurement
officer, document reviews were carried out on existing data collection instruments and other
documents like user requests, invoices, goods received notes, Local purchase orders, receipts,
reports and BU financial manual, and observation was used as a mechanism to establish the
process flows at BU. All these provided comprehensive requirements and variables that were
required for the WBFAS.

Creswell (2009) recommends that a general framework be adopted to provide guidance about
all facets of the study, from assessing the general philosophical ideas behind the inquiry to the
detailed data collection and analysis procedures. Although different types and terms abound in

the literature, the author focuses on mixed methods approach.

3.1.1 Questionnaires

Questionnaires were administered to 2 internal auditors, 3staff from the planning Office, 3
Accountants, 5 stores assistants, 5 staff from procurement office from Busitema campus and
22 staff, from other campus who are the potential WBFAS users (Appendix 1). The respondents
took between 1 to 4 weeks before returning the questionnaires and the response rate was 98%

as almost all the questionnaires were returned.
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3.1.2 Semi-Structured Interviews

The main feature of an interview is to facilitate the interviewees to share their perspectives,
stories and experience regarding a particular social phenomena being observed by the
interviewer. The participants, who are the practitioners in their field, will pass on their
knowledge to the researcher through the conversations held during the interview process
(Boeije, 2010). The interview method is most often selected as the main method for collecting
empirical data of the relevant practices. The interview procedures, encompassing all
procedures from;

1) designing the interview questions and developing the interview guides

2) process of interviewing itself.

Oral Interviews were held with key BU personnel as a way of filling in any gaps that were not
properly captured in the questionnaires and to gather facts, opinions and speculations of the
expected IS. The two key BU personnel interviewed were the internal auditor and the
accountant to gather facts, opinions and speculations. The interviews were able to fill in the
gaps that were not captured in the questionnaires, proving the advantage of oral interviews as
an opportunity to provide room for probing to obtain the required information. The interviews
also helped to seek and clarify diverse views from interviewees that were not clearly elaborated

through the questionnaires.

3.1.2.1 Design and development of interview questions
A semi-structured interview, also known as the non-standardised or qualitative interview is a

hybrid type of interview which lies in between a structured interviews and an in depth
interviews. Therefore, it offers the merit of using a list of predetermined themes and questions
as in a structured interview, while keeping enough flexibility to enable the interviewee to talk
freely about any topic raised during the interview. The use of an in-depth qualitative interview
is considered as the appropriate format for case study research because in-depth questions
cannot be answered briefly. It is anticipated that the researcher would need to ask for examples
or more explanation on the answer given in order to gain a deep understanding of the issues
(Wahyuni, 2012).

Follow-up questions were developed to explore the particular themes, concepts, ideas and
unexpected thoughts provided by the interviewees. The probes were used not only to keep the
discussion flowing, but also to clarify some discussion points by asking for more details or

examples of what had been said (Wahyuni, 2012).
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3.1.3 Observation

Observation of the audit procedures was also carried out to determine how the financial
transactions are received, registered, funds committed, approved, managed and paid. Three
observation visits were made before the final conclusion to provide first-hand information
about the procedures and events that occur in the audit process. Observation was used to help
in verifying statements that were made during the interviews, to determine if procedures were
operated as specified in system documents and to obtain unbiased data that greatly
supplemented the oral interviews. Observation provided first-hand information about the
procedures and events that occurred in auditing, and was particularly helpful in determining

the various work flow processes and procedures.

3.1.4 Document Review
Useful and related sources were used in order to get the basic and necessary background about

the project. Available documentation was helpful to collect appropriate data. The main focus

of this literature studies was about the auditing system for auditees in a mullti-campus setting.

Existing data collection instruments and documents were reviewed and these included user
requests, invoices, goods received notes, Local purchase orders, receipts, reports and BU
financial manual. The document review provided a broad coverage and helped collect all the
necessary information and variables required for the new system. It also provided references
to all sources used in the audit process giving opportunity to discover gaps and problems with

the existing system, new needs and organizational direction.

3.2 Research Designs
Research purpose and research questions are the suggested starting points to develop a research

design because they provide important clues about the substance that a researcher is aiming to
assess (Yin, 2012).

A research method that facilitates a deep investigation of a real-life contemporary phenomenon
in its natural context is a case study (Yin, 2012). There are three ideal conditions for conducting
a case study advocated by Yin in comparison to the other research methods in social sciences:
experiment, survey, archival analysis and history. First, the form of asking a research question
is in the form of why or how. The remaining two conditions are that no control is required over
behavioural events being studied and the study focus on contemporary events. Thus, a case
study should be of a contemporary event as opposed to a historical one.

27



Multi-method qualitative research refers to using more than one data collection technigques and
applying multiple methods to analyse these data using non-numerical (qualitative) procedures
to answer the research question. Here, the investigation should result in both a descriptive
model as to how the world is, and prescriptive suggestions as to how the world should be. Thus,
case study research should ideally be performed through a two-stage case study with the use of
both qualitative and quantitative data collected from multiple sources, and predominantly
qualitative analysis procedures applied in a sequential design. Multi-method approach is
different from mixed method research, which uses both quantitative and qualitative data
collection and analysis procedures that are applied either in a concurrent or in a sequential
design (Wahyuni, 2012).

Case study research is an increasingly popular approach among qualitative researchers
(Thomas, 2011). Several prominent authors have contributed to methodological developments,
which has increased the popularity of case study approaches across disciplines (Creswell,
2013b; Denzin & Lincoln, 2011). If the rich meaning that naming a qualitative methodology
brings to the study is not recognized, a case study might appear to be inconsistent with the
traditional approaches described by principal authors (Creswell, 2013a; Yin, 2009). If case
studies are not methodologically and theoretically situated, then they might appear to be a case

report.

Current qualitative case study approaches are shaped by paradigm, study design, and selection
of methods, and, as a result, case studies in the published literature vary. Differences between
published case studies can make it difficult for researchers to define and understand case study

as a methodology, (Hyett et al., 2014).

3.3 Study Population
The study population included staff working in the University including; staff from the internal

audit unit, some top management staff, staff from stores unit, planning unit and procurement
unit, and randomly selected staff from different departments and faculties. An appropriate

sample selection technique was identified and used to select samples for this study.
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3.4 Research Method
The quantitative and qualitative research, have different forms of research and for this study,

the approach was case study research. A case study is a research strategy which focuses on a

single organization, institution, event, decision, and policy.

3.4.1 Sample size
The projected number of people to gather information from was an estimate of 40 people.

Two internal auditors, 3staff from the planning Office, 3 Accountants, 5 stores assistants, 5

staff form procurement office from Busitema campus and 22 staff, from other campus.

3.4.2 Sample selection technique
This study used purposive sampling techniques. Purposive sampling is a form of non-

probability sampling in which the subjects selected seem to meet the study’s needs. It gives the
researcher freedom to select a sample based on judgment towards a specific purpose. This method
was used by the researcher to identify the key stakeholders who participated in the design of

the system.

3.4.2.1 Reasons for using this sampling technique

i.  In order to get the right information for this project, there was need to center on the key
actors who actively and directly take part in the auditing process. These are the internal
auditors, staff from planning Office, Accountants, stores assistants and staff from

procurement office.

ii.  The sampling technique also provided for free mindedness and willingness by the
respondents who were selected to participate in the entire process.
Six participatory design sessions were conducted on different days at Busitema University.
Two internal auditors, 3staff from the planning Office, 3 Accountants, 5 stores assistants,

5 staff from procurement office from Busitema campus and 22 staff, from other campus.

3.5 Participatory Design
Participatory Design (PD) is a data collection method that enables end users to become part of

a design team as well as test the usability of systems. Therefore, involving users in design

facilitates the elicitation of requirements and early refinements.

3.5.1 Paper prototyping
The design phase of this project application was done with a PD by the use of paper

prototyping. According to (Beaudouin-Lafon, M. and Mackay, W., 2003) in the paper
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prototype tools and techniques define a prototype as a concrete representation of part or all of
an interactive system. A prototype is a tangible artifact, not an abstract description that requires
interpretation. Designers, as well as managers, developers, customers and end-users, can use
these artifacts to envision and reflect upon the final system. They go ahead to distinguish the
different type of prototypes as “on-line prototypes” which run on a computer. They include
computer animations, interactive video presentations, programs written with scripting languages,
and applications developed with interface builders and “off-line prototypes” do not require a
computer. They include paper sketches, illustrated story-boards, cardboard mock-ups and videos.
The most salient characteristics of off-line prototypes (of interactive systems) is that they are
created quickly, usually in the early stages of design, and they are usually thrown away when they
have served their purpose. The researcher chose to use an off line paper prototype in this project.
Paper prototyping is when the systems designer involves the user to sketch on a piece of paper how
they intend the final product of a system should look like. It is a technique of requirements gathering
that is User Centered. According to Maria Johansson, Mattias Arvola, 2007, much of the work of
designers is to develop representations of design ideas. They go ahead to affirm that Sketches
contribute extensively to facilitating communication between designers and clients. If you put
several sketches in a series after each other, you get a storyboard. It is a combination of sketches
and scenarios in a comic-like representation. In this project however, the researcher engaged the
users and performed several iterations using throw away paper prototypes until the prototype
generated was of high fidelity which means the prototype was closer to a more refined system. A
sample of two internal auditors, 3staff from the planning Office, 3 Accountants, 5 stores
assistants, 5 staff form procurement office from Busitema campus and 22 staff, from other
campus. where selected and engaged to sketch their expectations of the final product. This reflected
both a high fidelity and low fidelity of the final product. Where high fidelity simply means how
fine or close the final product is to the sketch and a low fidelity is the reverse.

3.5.1.1 Reasons for using this approach
i. Cost and time benefit: use of inexpensive material to create paper prototypes, minimum

time and effort is required, technical skills are not required to create a paper prototype.

ii. Improved interaction between the end users and the researcher this relieves the user of

being bombarded with a product that they have to learn.

iii.  User focus: early involvement of the users in the early stage of the development

lifecycle such as the conceptual review stage. This reduces user resistance in the future.
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3.5.2 General procedures conducted when using this method
This section describes the general procedures that were harnessed when using paper

prototyping as a requirements gathering and elicitation tool.

3.5.2.1 Conducting an evaluation meeting
The meeting provides a platform to debrief the stakeholders about the overall objectives of the

sessions, the goals to be accomplished and the rules and guidelines on how the stakeholders

were engaged when using a paper prototyping tool. The procedures that guided the researcher

together with the stakeholders are summarized as:

Vi.

Vii.

The purpose of the research, its specific objectives and their role in contributing to
achieving the objectives of the research.
An introductory briefing on the history of paper prototyping, its relevance and use in

the industry and how it relates to participatory design.

Provide participants with information about paper prototyping method as a research
tool. And the free mindedness expected from them emphasizing that there is no right or

wrong answer and were free to explore their creative side.

Evaluation of the current system and an earlier version or competitor system to identify
usability problems and obtain measures of usability as an input to usability

requirements, and review of necessary documentation.

Two groups are separately handled in developing the prototypes, which meant that, a
number of requirements were elicited by the end of the session. All the members in
each group collaboratively are tasked to develop the prototypes with the guide of the

researcher.

A Dbriefing about the stationeries, materials used to develop paper prototypes and
samples of paper prototypes are provided in order to stimulate the stakeholders design.

A highlight of the benefits of the prototype in order to convince skeptics and to

encourage the participants to give their full commitments.
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3.5.2.2 Evaluation of paper prototypes
At this stage the goal of the researcher was to conduct an evaluation in order to get the users

views and perception about the paper prototypes. This was conducted by using a table of

performance measures which helped to tap the stakeholder’s responses.

3.6 Data Analysis
Data analysis involves the drawing of inferences from raw data. Data analysis can involve

multi-methods that are applied sequentially (Wahyuni, 2012). The desire to interpret the user’s
artifacts is necessary for purposes of system requirements acquisition, elicitation and
implementation. This is done by selecting and going through the different paper prototypes and
recommending the one with high precision. The exercise was done together with the

stakeholders.

3.6.1 Data Analysis Techniques
This section explains the best fit technique that was used to analyse the data. That was extracted

from the user participants

3.6.1.1 Contextual and Narrative Analysis
Some time it is not possible to code all texts during analysis. But contextual and narrative

analysis was developed as an alternative to techniques such as coding. Instead of segmenting
the data into discrete elements and re-sorting them into categories, these approaches to analysis
seek to understand the relationships between elements in particular text, situation, or sequence
of events (Kaplan & Dorsey, 1991; Maxwell &Miller, n.d). Likert scale of attitude statements

are utilized in order to analyse the user’s satisfaction.

3.7 System Development

3.7.1 System Development Life Cycle

The study used the System Development Life Cycle (SDLC) for the development of the
system. This method involved major activities such as Planning, Analysis, Design, testing, and
Implementation. Within these activities are specific activities under each and all these were

fully followed in the development process.

3.8 Systems design
This phase involved the actual designing of the system using inputs from the analysis phase.

This included selecting the preferred database software and building the design using the
software. This provided inputs for the implementation phase of the system and included;
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functional design, logical design of the database, Entity Relationship Diagram, physical design
of the database, User interface designs, report templates, system architecture, network model

and the program design.

3.8.1 Unified Modeling Language (UML)
It is a language for specifying, visualizing, constructing, and documenting the artifacts of

software systems, as well as for business modeling and other non-software systems. The UML
has a number of models which in turn form part of the models for information systems
development, such as the systems requirements. UML was used to design use case diagram,
component diagram, relational tables and entity relational diagram

3.9 Systems Implementation
This section explains the method applied in the implementation of the new system. A rapid

prototype was built basing on the user interface designs. During the implementation, the system
design was converted into the actual/live system. The interface was developed and
programmed using software selected and linked to the database.

3.10 System Testing
This section describes how system testing was done, testing is a set of activities that were

planned in advanced and conducted systematically. A strategy for software testing must
accommodate low-level tests that are necessary to verify that a small source code segment has
been correctly implemented as well as high-level tests that validate major system functions
against customer requirements. This enabled the user to compare the paper prototypes design

with the system.

The developed system was then tested, installation planned and users training planned on how
to use it. Testing approaches used included functional, structural, system and unit-testing
approaches in combination, to ensure that system program, database structure and performance
requirements faults were working according to the specifications. Documentation was also an
important activity that occurs throughout implementation and after proper installation and

configuration, maintenance, support and management changes that would take effect.

3.11 Conclusion
This chapter described the various methodologies used, to gather comprehensive system

requirement specifications for the WBFAS; it also gave an overview of the next phases, the
deliverables and a detailed schedule for the WBFAS development. The next chapter is the
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analysis phase where the requirements were determined, analyzed to determine the appropriate
business processes and their transactions and various models were designed for the intended

web based financial audit system.
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CHAPTER 4: CURRENT SYSTEM ANALYSIS AND NEW SYSTEM
DESIGN

4.0 Introduction
This chapter presents findings from data collected, analyses the results and represents the

requirements gathered for the design of the web based financial audit system for a multi-
campus institution. An evaluation of the methods used, the system architecture and models
were developed in this section that provided a comprehensive description of what the new

system requires.

4.1 Data Analysis Results

In order to implement a properly operational web based financial audit system for a multi-
campus institution in this case Busitema University, the researcher conducted a study using a
purposive sampling method as explained in chapter three. The requirements gathered were
critically categorized and analyzed to provide the specifications for the new system and data

obtained was categorized and analyzed.

4.1.1 Results from the employees

Table 1 below shows the respondents who were randomly selected from the different faculties
(campuses), in Busitema Campus, a total of 18 (45%) respondents. Nagongera campus 6
(15%), Mbale campus 4 (10%),Arapai campus 4 (10%), Pallisa campus 4 (10%), Namasagali
campus 4 (10%).

Table 1: A table showing respondents’ campuses

Campus Frequency Percentage (%)
Busitema 18 45

Nagongera 6 15

Mbale 4 10

Arapai 4 10

Pallisa 4 10

Namasagali 4 10

Total 40 100
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Figure 2: Represent respondents’ campus

80% of the correspondents said that the system will ease their work since it will be easy for

them to post their purchases transactions and get a feedback of their audit clearance.

90% of the employees knew how to use online web applications.

Table 2: A table showing the ability of users to access online web applications

Question Response Frequency Percentage (%)
Do you know how to use
online web applications? Yes 36 90
No 4 10
Total 40 100
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Figure 3: showing response on use of online web applications

A random sample of the respondents was conducted and table 2 below shows the majority of

the respondents targeted were male who made up a representation of 26 (65%) respondents.

The female respondents only made up a representation of 14 (35%).

Table 3: A table showing respondents’ gender

Gender Frequency Percentage (%)
Male 26 65

Female 14 35

Total 40 100
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4.1.2 Procedure

Six participatory design sessions were conducted on different days. Two internal auditors,
3staff from the planning Office, 3 Accountants, 5 stores assistants, 5 staff form procurement
office from Busitema campus and 22 staff, from other campus. The researcher acted as a
facilitator for each group. Basing on the findings, the current system was reviewed and below

presents on how the financial auditing currently takes place.

4.1.2.1 How auditing is done in Busitema University
This is a spotlight on how auditing of purchases and payments are currently done at the

University. Users write requests of goods or services to the Accounting Officer. The requests
are first sent to the finance department and the accountant checks if funds are available and if
the activity was budgeted for as per the approved work plan and Budget for that financial year
before commitment of finds. If the is no planned activity, the request is rejected, but if the
activity was planned for in the financial year and funds are available, the request is committed
and sent to financial controller to authorize payment. If a request is below 5 million shillings,
the users request is sent to the cash office and a user is given cash to make a purchase. If a
request is 5 million shillings and above, the users request is sent to the Procurement and
Disposal Office so that the procurement process starts. The Procurement officer follows the

guidelines as per the Public Procurement and Disposal of Assets Authority.

All items delivered to the University are delivered at the stores of the different campuses
accompanied with a delivery note from the supplier. Internal Auditors verify the items
procured, against what was requested for after verification from a technical person. If delivery

is not ok, goods are rejected, if the delivery is fine, stores Office issues a Goods received note,
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the Internal Auditor clears the purchase, and the Supplier is paid. If the delivery is a service, a
Job card (Appendix iv) or Delivery Note (Appendix vii) is issued, and a Technical person
confirms the availability of the service, before the auditor clears the procured item. The user is
also cleared of that financial transaction. The internal auditor generates a report on whether
there was compliance as per the rules, regulations in the Busitema University financial manual

or there was fraud or misappropriation of funds.

4.1.2.2 Challenges faced by the current system
I. Cost of conducting financial auditing: because of the multi-campus model and the campuses

being geographically distributed, the Internal Auditor experiences a challenge to monitor
purchases and payments across different campuses.

ii. Time: the turnaround time taken during the auditing process such as travelling to the
respective campuses, viewing physical items and files, capturing the information in an

Microsoft excel worksheet and then make reports.

iii. Accuracy: the accuracy of the current system can be contested because, the auditors do this
in a limited time since they are in a hurry to go back to their duty station. This results to audit

queries for some users that would not have come up if well captured.

4.1.2.3 Strength of the proposed system
The web based financial Audit systems simplifies the auditing process for a multi-campus

university thus reducing on the resources spent by auditors looking for information, easy
retrieval of information, time saving for the internal auditors since information is captured by

the auditee and provides a transparent way of information archiving.

4.2 Data sources
Data for the project was collected from Busitema University from the Internal Audit Unit,

Finance department, University Secretary Office, Procurement Unit, Stores Unit, Planning
Unit. This offices work hand in hand in the purchase and payment of foods and services for the
University. Necessary documentation was provided that was of help to the researcher in
accomplishing this project.

4.3 Data presentation and analysis of the findings
After gathering the feedback from the target user groups, findings indicate that there is need

for an electronic auditing system accessible online to provide easy access of the user

information about purchases and payments of goods and services. As revealed in chapter three,
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the current system is manual, therefore, the decision of which features to include in the online
web based auditing system was largely influenced by the feedback gathered from intensively
engaging the stakeholders using a participatory approach. As a result, the system actors roles
where identified and classified as below;

4.3.1 System requirements

4.3.1.1 Functional requirements

User Registration. Before the user accesses the system, the system administrator enters the
user details into the system. This enables tracking of all the users who have access to the
system, easy management and administration of users.

User Login. In order for a user to use the system, he/she needs to login to the system. During
registration, a password is created. Login ensures security restrictions on the system access
hence mitigating security risks.

Commitment of funds. The accountant is able to commit funds for a request that has goods
or services that were budgeted for in the current financial year. In case the request contains
goods and services that are not budgeted for, thee account does not approve the request.
Macro and Micro Request Submission. With this functionality, the users are able to submit
both micro and macro requests. If the items are budgeted for the, the request is committed and
sent to financial controller to authorize payment. If a request is below 5 million shillings, the
users request is sent to the cash office and a user is given cash to make a purchase. If a request
is 5 million shillings and above, the users request is sent to the Procurement and Disposal
Office so that the procurement process starts. The Procurement officer follows the guidelines
as per the Public Procurement and Disposal of Assets Authority.

Displaying Requests. Here the details of the user’s submissions are displayed, this helps when
Auditor needs to clear the request. The order of clearance is a user request is first viewed by
the accountant, then the Accounting officer, if its below 5 million, its sent to the cashier for
payment, if it is 5 million and above, the request is sent to procurement office, when the item
is purchased or service delivered, its sent to stores, verified by the technical person and the
Internal auditor.

Verify requests for goods and services and clear for payment; The Internal auditor should
be able to view the items purchased, verify them against the attachments provided like receipts,
delivery notes, Local purchase order, Goods received note and clear them for payment.
Verify payments: the system shall display items due for payment and those that have already

been paid for
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Generate reports: The internal auditor should generate a report on whether there was
compliance as per the rules, regulations in the Busitema University financial manual or there

was fraud or misappropriation of funds.

4.3.1.2 Nonfunctional requirements
e Quick response time - A user should be able to get a system response to all the

necessary requests sent within reasonable time. This makes the functionality of
the system faster and convenient for users.

e Security- The system should be able to take into account the actions of people
attempting to maliciously use the system. It should also be able to also prevent
unauthorized access to private user information and confidential data.

e Reliability —The users should be able to access the system at all times that is
24/7. 1t should be available to them to access it and use it when required.

e Interoperability — The system should be able to operate on all common
platforms that may be used by the users. That is on the majority of the operating
systems that are connected to the internet.

4.3.1.3 User requirements
Drawing from intended users’ responses, the following were summarized as a user

requirements needs:

e A system that can provide real time results viewable by the auditor.

e Analyze the financial transactions and provide a result of users who have complied with

the regulations on purchases and payments.

e Secure system; allowing users to login, post financial transactions and the modifications
made to the database must be automatically registered in the system and a record is kept

of the users which made the modification, the date and the place it was made. .

e A system that can work on current windows Operating Systems platform or linux.

4.3.1.4 System requirements
The web based auditing system is open source and cross platform it can run on both the

windows operating system and Linux systems with a MY SQL database platform and an apache
server 2.0. The system is able to run on WAMP, MAMP and XXAMP 2.0 and above the

following are the minimum hardware and software specifications that will be required;
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1) VGA of higher resolution - at least 800x600 pixel resolution
2) Microsoft Internet Explorer 6.0 SP1 or later

3) Windows Installer 4.5 or a later version

4) Minimum Processor speed of 1 GHz;

5) Memory (RAM) of at least 512MB

6) Windows XP or higher, operating system.

4.4 System design
The researcher discussed how a web-based auditing system was designed from a basic paper

prototype to a high-fidelity prototype. This part of the design process required us to design an
interactive system that enables auditees’ to securely post their financial transactions. Therefore,
a participatory design approach was used, in conjunction with paper prototypes. In the next
section, we describe the process and results obtained after this approach.

Systems design is the process of defining the architecture, components, modules, interfaces,
and data for a system to satisfy the specified requirements.

4.4.1 Procedure
Participartory Design (PD) sessions were conducted with the six different groups as discussed

in chapter three, participants were briefed about the overall objectives of the sessions and the
goals to be accomplished. Then they were introduced to the paper prototyping technique in
which the following aspects were highlighted as presented by (Snyder, 2003).

1) An introductory briefing on the history of paper prototyping, its relevance and use in the
industry and how it relates to participatory design.

2) Participants were also informed that they were learning paper prototyping. They were further
told that there is no right or wrong answer and were free to explore their creative side.

3) The groups worked separately in developing the prototypes, which meant that at the end of
the sessions, a number of requirements were elicited. All the members in each group
collaboratively developed the prototypes.

4) The participants were briefed about the stationeries and materials used to develop paper
prototypes.

This was followed by showing the participants samples of paper prototypes in order to

stimulate their design.
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5) The benefits and the positive aspects of paper prototyping were highlighted throughout the

briefing, to convince skeptics and to encourage the participants to give their full commitments.

In the first step, the concept of user goals was explained to the participants. They were also
reminded that they were the users and that they were developing a web based auditing system.
Thus, as users, they know their specific needs. They were asked to think about the things that
they do frequently when handling purchases and payment transaction and the things that were
important. The user provided the following answers;

1) Capture users requested, check if the goods and services requested for are in the
approved budget of the current financial year before commitment of funds by the
accountant.

2) Approval of funds by the accounting officer after funds are committed by the
accountant.

3) If funds approved are below 5 million shillings, the request is sent to the cashier for
processing and payment and if request is greater or equal to 5 million, the request is
sent to Procurement and disposal unit.

4) Procurement and Disposal unit sources for bidders as per the rules and regulations of
PPDAA.

5) Suppliers and staff deliver items to stores. They must have a delivery note, receipt,
invoice, Local purchase order (LPO). The stores officer issues a goods received note
when the delivery complies with the LPO and delivery is verified by a technical person
and the internal auditor.

6) The internal auditor clears a delivery for payment after the issue of a goods received
note.

7) The internal auditor writes a report on whether there was compliance as per the rules,
regulations in the Busitema University financial manual or there was fraud or
misappropriation of funds.

They were also asked to prioritize activities although most of them validated the idea that all
activities were of equal importance. The researcher then guided the groups with sample
prototypes showing activities (that simulate the production a web based auditing system) in
order to stimulate them to think about the system. After each session, a walkthrough was done
in order to identify any issues and for the participants to justify their choices. The groups then
started developing the paper prototypes with the assistance of the researcher. This is the

moment where they could explore their creative side to design the system. The paper prototype
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during the Participatory Design (PD) sessions helped in eliciting user goals and identifying
requirements for the web based auditing system. Below are representations that resulted from

the different PD sessions and the different group artifacts were compared.

4.4.2 Paper prototype
The researcher combined the ideas generated from the groups (the staff of different

departments as described in section 4.0) and user interface sketches on pieces of paper were
presented. The prototypes were developed basing on the user requirements. The figures bellow
show the sample of agreed design with high precision whereas other sketches with lower
precisions where thrown away. A comparison was made with the different prototypes, this is

shown below.

Figure 5: The login page for users drawn during the PD session
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Figure 6: The login page for users drawn during the PD session

Figure 7: The Administrator login home page drawn during the PD session
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Figure 8: The Administrator login home page

Figure 9: shows information required to be registered drawn during the PD session
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4.4.3 Results of the design session
As a result, several issues were identified with the prototypes, such as: incomplete interfaces

and missing links; failure to generate tasks and the reluctance from one of the participants to
sketch solutions. The screen designs produced during the design activity revealed a trend
towards simplicity. There was a need to strike a balance between functionality and the number
of steps to accomplish an auditing system processes.

In this light, the participants raised a lot of wary of the security, authenticity and user
friendliness of the system. This guided the researcher on the methods to choose to implement
the system.

In the next section system models using UML are presented. The systems architecture and

implementation is also performed. This is obtained from the findings provided in this section.

4.5 System models and design
This section presents the system models that were derived as a result of the functional and

nonfunctional requirement. Universal Modeling Language (UML) was used as presented in the

sections that follow.

4.5.1 Use Case Model
Use case diagram is a Unified Modeling language (UML) diagram with its specific purpose to

represent actors and corresponding use cases. Use case diagrams specify the events of a system
and their flows but use case diagram never describes how they are implemented. Use case
diagrams are used during requirements analysis as a graphical means of representing the

functional requirements of the system.
Use case Diagram

The diagram below shows the users of the system together with the tasks they can perform on

the system.
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Busitema UniversityAuditing System

Audites

Systems Administrator

Stores Admin

a/Deny
\ Appirov Auditor
—
Finance Officer
lgsue GRN
lssue Audit Report

1. Store admin, verify goods, services and financial transaction documents like invoices

Figure 10: Use case diagram

(Appendix ix), LPO-local purchase order (Appendix vi), user requests and when all is
ok, issue Goods received Note (GRN) (Appendix viii)

2. Auditor, verify goods, services and financial transaction documents like invoices, LPO-
local purchase order, user requests and when all is ok, approves the GRN (Signs on the
GRN), clears the request as a compliant transaction. If not ok that is some relevant
documents are missing, the user is given an audit query since fraud and
misappropriation of funds has been detected by the system. The auditor produces an
audit report showing the compliant transactions and noncompliant transactions.

3. Finance Officer, Commits a user request after verification that funds are available and
the user budgeted for that activity as per the approved University budget and work plan
(Appendix v), makes cash payments to users so that they can purchase goods, issues

out a check for macro requests to the supplier.
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4. Auditee, Submits a request, submits the supporting documents e.g. work plan

(Appendix v), receipt (Appendix ix), Delivery note (Appendix vii) for the request.

4.5.2 Flow chart
A flow chart is another important diagram in UML to describe dynamic aspects of the system.

It represents the flow of one activity to another activity. The activity can be described as an
operation of the system that the control flow is drawn from one operation to another. This flow

can be: sequential, branched or concurrent.

Login efror
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W
MANAGE LIvers
franice vione
officer!
no
Wiew requests dlears generte
Pt pepoit Yes
p— ViR Lived )
PR ubmil requst
TEquEl
VW ULt duchne L
LOgOUI

Figure 11: Flow chart representing the design of the system
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4.5.3 System Component Diagram
Component diagrams are special kind of UML diagram to describe static implementation view

of a system. Component diagrams consist of physical components like libraries, files, folders
etc.

This diagram is used from implementation perspective. More than one component diagrams
are used to represent the entire system. Forward and reverse engineering techniques are used
to make executables from component diagrams.

Below is the component diagram of the system illustrating the main components of the system.

—(

datahcoess

Requests

datahcoess
access

control
L ¢

password encrypfion

Figure 12: System component Diagram

From the above diagram, the system consists mainly of the web application, database and users
accessing the system

4.5.2 Systems Architecture
The implementation runs on a three tier architecture. Three tier simply means there is

enforcement of separation between the following three parts:
1. Client Tier or user interface

2. Middle Tier or business logic

3. Data Storage Tier
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The first layer runs on the client side, the second layer at the middle layer (the business logic)
and the third layer is the database system. The system is designed to run using web technologies
which provides greater application scalability, high flexibility, high efficiency, lower
maintenance, and permits reusability of components. Since each tier runs on a separate
machine, it improves systems performance. The dynamic web technology used to build the
system permits adding and retrieving data to and from the base tables whenever requested. The

figure below shows the construction of the three tier.

User interphase (Presentation |™
yd
Business logic (presentation
HTML, CSS files Flat file e.g images

MySQL Database

Figure 13: The client server architecture

4.6 Database design
This section describes the different database tables used to store the web based financial audit

system information.
Data normalisation was carried out on the database and below are the details of the different

tables that were extracted.

4.6.1 Relational tables
Table 4: Users Relational table details

Field Name Data Type Description Constraints

Id Int(10) Primary Key Not null , primary
key

Fname Varchar(45) Not null

Lname Varchar(45) Not null
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Password Varchar(45) Not null
Username Varchar(45) Not null
Account_type Varchar(45) Not null
Status Varchar(45) Not null
Address TEXT

Phone Varchar(45) Not null
Datentime TIMESTAMP Not null
Campus Varchar(45) Not null

Table 5: Micro_requests Relational table details

Field Name Data Type Description Constraints
Id Int(10) Primary Key Not null , primary
key
Request Varchar(45) Not null
Details TEXT Not null
receipient_id Int(10) Not null
Finance_aproval Int(10) Not null
Amount DOUBLE Not null
Stores_aproval Int(10) Not null
Audit_aproval Int(10)
Receipt_id Int(10) Not null
Datentime TIMESTAMP Not null
Workplan_id Int(10) Not null
Amount_approved DOUBLE Not null

Table 6: Macro_requests Relational table details

Field Name Data Type Description Constraints

Id Int(10) Primary Key Not null , primary
key

Request Varchar(45) Not null

Details TEXT Not null
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receipient_id Int(10) Not null
Finance_aproval Int(10) Not null
Procure_aproval Int(10) Not null
Stores_aproval Int(10) Not null
Audit_aproval Int(10)

Ipo_id Int(10) Not null
Datentime TIMESTAMP Not null
Whplan_id Int(10) Not null
Greceived id Int(10) Not null
Company TEXT

Table 7: Attachments Relational table details

Field Name Data Type Description Constraints

Id Int(10) Primary Key Not null , primary
key

Type Varchar(45) Not null

Fname Varchar(45) Not null

Datentime TIMESTAMP Not null

Uid Int(10) Not null

Table 8: Approvals Relational table details

Field Name Data Type Description Constraints

Id Int(10) Primary Key Not null , primary
key

User_id Varchar(45) Not null

Request_type Varchar(45) Not null

Datentime TIMESTAMP Not null

Status Varchar(45) Not null

Aby Int(10) Not null

4.6.2 Entity Relationship Diagram

This is a graphical representation of entities and their relationships to each other, typically used

in computing in regard to the organization of data within databases or information systems
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Figure 14: Entity relationship diagram
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CHAPTER FIVE: SYSTEM IMPLEMENTATION AND TESTING

5.0 Introduction
This chapter entails the implementation of the designs to realize the physical database and the

system. This section describes the implementation of the product in two sections. The first
section explains the development tool, and the second section describes the system developed.
It discusses the final results, explaining the different tools used while developing the system,
the minimum hardware requirements needed for the deployment of the system and how the

system operates.

5.1 Development Platforms
5.1.1 Sublime Text
This is a programming open source text editor that was used throughout the development of

the system. It was used to develop and debug php, javascript and HTML code

5.1.2 Dreamweaver CS6
This is design software that is used for the design of web pages. Dreamweaver was used in

project as an editor for the development of HTML pages that provides the interface for the
online auditing system.

5.1.3 PHP
Hypertext Preprocessor is an open source server side programming language extensively used

for web scripts. It is a popular server-side scripting language designed specifically for
integration with HTML, and is used (often in conjunction with MySQL) in content
Management System and other web applications. The researcher used PHP to write web pages
that connects the web application to the database server.

5.1.4 MySQL
MySQL is an open source relational database management system (RDBMS) that uses

Structured Query Language (SQL); It was used for adding, accessing, and processing data in a

database. MySQL is noted mainly for its speed, reliability, and flexibility

5.1.5 Programming languages used
The programming languages used include php used for development of the web application

developed on Wamp 2.0 server. Php is a server side scripting language hence provides for a

thin client. Php is open source hence cross platform. PHP 5 has got new features such as
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improved support for object-oriented programing, the PHP Data Objects (PDO) extension
(which defines a lightweight and consistent interface for accessing databases.

JavaScript and HTML was used for the coming up of the web pages.

5.1.6 The application server
WAMP server 2.0 was selected for this project because it was readily available and since it

implements in a windows platform which is the most commonly used by most computers.
However, the system can be accessed by different operating systems such as MAC operating
Systems and Linux that is, it is open source and cross platform. Another consideration was
based on a fact that databases and applications developed using WAMP can always be
upgraded to newer versions with minimal changes. WAMP is an integrated development
environment comes packaged with MYSQL and Apache server and a PHP preprocessor.
MySQL has some better qualities which makes it preferable compared to the others relational
database management systems. It is multithreaded, multi-user database management system,
supports all known platforms including Windows-based platforms, requires less hardware
resource for storage as well as for execution, much faster, supports Unicode character storage

and more than that, it has free version product.

5.2 Code design
During the implementation of the system, the code for the web application was mainly done in

Sublime text using php programming language and the database was developed in mysq|.

To ensure security of the web applications, users’ passwords were encrypted using MDS5
method that is built in php.

Different interfaces were also developed based on the user’s access level in order to increase
on the security of the application

In order to provide a better user experience, the interfaces were built in a way that they are very
easy to use.

All users who want to access the system must provide both the username and password

assigned during user registration as seen below is the code for the login activity.
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{"config.php'};

£q

$cqg

fret
(Zret

username="%u"' password

r
L
Sr=my

$uid= $r["id"]1;
$ SESSION['uid']=%uid;

ument.location="profile_st.php'

"admin™)

»document.location="profile.php"'+

($atype=="procurement")

o "<scriptrdocument.location="profile_pr.php"<

Figure 15: code for login activity
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$uid-%_SESSION[ 'uid'];
$qr="select * from micro_requests where recipient_id=%uid";
$sgl=mysql_query{sqr);

Snum=mysql_num_rows{%sql);
($num 1}
i
echo '<tr»<td align="center" colspan="7"»
Litdx< S Err<trs
<td width="5" style="font-weight:bold">#</td>
<td width="98" style="Font-weight:bold"*Request Mame</ td>
<td width="287" style="font-weight:bold"*Description</td>

<td width="78" style="font-weight:bold">Date Submitted< td>
<td width="4"

<td width="48"
<td width="48"
<td width="7@"
<td width="78"
<td width="7@"

style="font-weight:
style="Ffont-weight:

style="font-weight:
style="font-weight:

style="font-weight:
style="Ffont-weight:

bold"=Amount</td>
bold">Finance_Aproved</td>
bold">Stores Aproved</td
bold">Auditor Aproved</td>
bold">Amount Approved</td:>
bold">Documents< /td>

F s .
<ftr>";

$i=08;
(r
5i

mysql_fetch_array($sql)) {

"#40b5bf" ;

($r["finance_aproval"]=="")
i

$Ffa="No";

famounta=9;

¥

Figure 16: Sample php code for displaying user’s micro requests

(isset($_POST['
{
$fname
$1lname
Suname
Fatype
%address
$contact
Scampus
$pass

register’

$_POST['fname'];
%_POST['lname'];
$_POST['uname'];
$_POST[ 'atype'];
§_POST['address"'];
§_POST['contact'];
§_POST['campus'];
md5 ($_POST[ uname'1)];

users
fname, lname, username, password, account_type, status, address, phone,

Squery
campus
) [
'{%Ffnamel}', '{%1lname}', '{%uname}','{%pass}', '{%atype}',l,'{%address}', " '{$contact}’, {Scampus}' )";

$result mysgl_query($query};
(Sresult)
"<center><h2

‘color:red'>NEW USER HAS BEEN ADDED, THANK YOU</h2:</fcenter>";

"{center><h2 'color:red'>UNABLE TO ADD A USER, TRY AGAIN LATER</h2></center>".mysql_error();

Figure 17: Code sample for adding users from the admin interface




5.3 Testing
The different components of the system were tested against the requirements and then

integrated to make sure that they achieve the goal of the system

5.4 Testing of the web application
The web application was tested by creation of different users with different access levels

(admin, normal user, finance officer, stores officer, procurement officer and auditor) who

logged on and were able to perform the tasks based on the design document.

Busitema University Audit System

Busitema Auditing System

Login Panel
|7UserName: admin *Password : eeecccee ‘

Figure 18: Screen showing the login page

Admin adds Mary to the system
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. .
New User Registration
Firstname *
Mary
Lastname *
Nankya
Username *
mary
Account Type
Normal Staff B
Address:*
kampala
Contact:*
0790730750|
Campus
Busitema Campus B

Figure 19: Screen showing admin registering a user

Mary logins in and submits a micro request
B

Logout

Micro Request Form

Request Title =

Router

Description of the request *

Router to use in Dean's office

Amount Requested *
300000

Workplan Attachment
workplan-2016.docx

Figure 20: Screen showing user submitting a request



The Accountant views Mary’s request and approves with the amount approved. If the request
has goods and services that are budgeted for in the current financial year, the accountant
commits funds for the purchase, else, the request is declined.

Welcome james From Finance

Micro Requests Submitted Status

Requesi . Dale c Stores  Auditor Amount
Nme PUOR o bmitted A e et Aproved Aproved Approved

gls;:::sl iesi %(1)}2)?1_33_21 [zpoees D]
I---I-ll-
i(l)i)q."—g; = 8000000 Yes No 333333
I---I-II--
6 Projector22 222 3319_66_% 24 No [approve/Decline]
I---------
8 new project eeee %gljt?]—g; e 400000 No [approve/Decline]

Figure 21: Screen showing accountant committing request

Mary logins into the system to check the status of her request, if the request is approved and
funds are committed for the purchase.

Logout

Welcome mary

Micro Requests Submitted Status

Request . Daie Stores Audrlor Amount
Name

Description Sub od Amount Finance Almwell




Figure 22: Screen showing user checking on the status of a request submitted for
commitment of funds

Since the purchase is less than 5 (five) million shillings, Mary is given cash for the purchase
of the router. Mary logins into the system after she has made a purchase of the router and
submits the following documents (Receipt, delivery note, invoice) that prove that she made a

purchase.

Mary organizes to meet the stores officer, who varies the items as per the request in the
presence of the technical person and the internal auditor. If the delivery is ok, the stores officer
issues a goods received note, the internal auditor also signs on that goods received note. Then

Mary uploads all the required documents for clearance from the internal auditor.

Logout

UPLOADING DOCUMENTS FOR REQUEST Router
FistName My

LastName Nankya

Description Router to use in Dean's office

Contact 0790790780

busitema
UPLOADING DOCUMENTS

Please Merge a Receipt,Delivery Note,Ivoice,Goods received note into a word document

mary_router_request_docs.doox

Figure 23: Screen showing user login and documents uploaded

Stores Officer views the request and verifies the documents and approves as below
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Logout

STORES PPROVAL FOR Router
Approve/Decline Here
Select Status

Approved |Z|

Figure 24: Screen shot of stores officer interface

Auditor after viewing a request approves/declines the request and clears the financial
transaction.

|
Logout

Welcome moses from Auditing

Micro Requests Submitted Status
Raluat e Date Stores  Auditor Amount
Name ™ Submitted A TR ] Aproved Aproved Ammwed

Phone 2016-06-21
Requesi —fost 55 aro10o 000
2016-07-24
21-07-33 8000000 Yes Approved Approved 333333 Docae [Edit approval]
2016-07-24
6 Projector22 222 02600 3000 No
2016-07-24
8 new project eece 201706 400000 No

Figure 25: Screen shot of internal auditor’s interface showing status of clearance of
requests




Logout

AUDITOR PPROVAL FOR Router
Fisame  May

LastName Nankya

Description Router to use in Dean's office

Contact 0790790780

Date Submitted 2016-09-19 05:21:46
Finance Approved Yes
Stores Approved Yes

o0
Atached Documents  Clidktoview
Approve/Decline Here

Select Status

Approved |Z|

Figure 26: Screen shot of the internal auditors interface clearing a request

5.5 System Verification and Validation
During the implementation process, the system was verified by checking that the system was

meeting the specified functional and non-functional requirements. By creating test accounts

for the system users and making sure that users can perform the required tasks when logged in.

5.6 Formative Evaluation
The primary goal of formative evaluation is to collect information about the perceptions on

learning effectiveness, users’ satisfaction and identify any usability issues early in design. In
order to achieve this, the researcher used 40 (forty) staff who acted as Auditees. They were
grouped together and then a formative evaluation session was started. The participants were
given an introductory briefing about the high-fidelity prototype, user goals and requirements
derived from the PD sessions. The evaluation was then driven by the following scenario that
tends to tease out the users interest in the new web based system. During this scenario, the
researcher used a computerized prototype that the staff participated in order to get their ideas
and feedback. The participants were then given a debriefing questionnaire in order to capture
their experiences with the interface. A number of issues were highlighted as revealed in our
subsections that follow. Our participants were seven staff members and formation was as
follows; from the office of the University secretary (1 staff), Internal audit unit (2 staff), stores
unit (2 staff), procurement (1 staff), finance department (1 staff). The researcher was then able
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to identify users’ satisfaction and any usability issues early in design, Likert scale attitude

statements are utilized as illustrated below:

5.6.1 Learning effectiveness

The evaluation of perceived learning effectiveness on the web based auditing system gives

satisfactory results. The first four questions posed sought to measure how easy it is to learn,

ease of navigation, enjoy- ability and ease of use after training. The results in table 9 below

confirm that users found the high fidelity prototype easy to learn, navigate, enjoyable and easy

to learn after training.

Table 9: Prototype learning effectiveness

Learning Effectiveness SD D SA
The web based system is not easy to learn. 4

It is not easy to navigate The web based system 5

The web based system is enjoyable to use. 1 1 2
The web based system is easy to learn after training. 5

SD - Strongly Disagree, D — Disagree, A — Agree and SA — Strongly Agree

Percentage System Performance

100% [ @

80%
60%
40%
20%

0%
Srongly Disagree Disagree Agree

Strongly Agree

=@==The web based system is easy to learn after training.

=@==The web based system is enjoyable to use.

It is not easy to navigate The web based system

The web based system is not easy to learn.

Figure 27: Respondents learning effectiveness

5.6.2 Perceived Benefits

In order to evaluate the perceived benefit of the new system, the researcher asked the users

whether they thought the web based auditing system may help make auditing easier, whether
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the prototype functions facilitate ease of use and whether the prototype features are easy to
understand. The majority of our participants revealed positive results for the three questions
except one as shown in the table below.

Table 10: Perceived Benefits

Perceived Benefits SD D A SA
The web based system may help make auditing 3 4
easier.

It is not easy to navigate The web based system 2 5
The web based system facilitates the ease by which 7
auditing can take place.

It is easy to understand the features of the web 3 4
based system.

SD - Strongly Disagree, D — Disagree, A — Agree and SA — Strongly Agree

Table 10: prototype learning effectiveness

Chart Title

100% 9

80%
60%
40%
20%

0% ®
SD D A SA

=@==|t is easy to understand the features of the web based system.
—@-=The web based system facilitates the ease by which auditing can take place.
It is not easy to navigate The web based system

The web based system may help make auditing easier.

Figure 28: Chart showing the perceived benefits

5.7 User Satisfaction
In order to evaluate the perceived users’ satisfaction of the prototype, they were asked four

questions. More precisely, the users were asked to answer questions that focused on measuring

aspects related to the their reaction to the interaction with the interface, the user’s opinion about
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the navigation, how the functions are structured, the sequence of screens and whether the prototype

could be explored using trial and error.

User Satisfaction
Table 11: User Satisfaction

Users’ Satisfaction SD D A SA
The web based system interface is intuitive (i.e. 3 4
It can be used without thinking)

The web based system is confusing to navigate 1 2 4
The web based system functions are not 2 4 1
structured suitably.

The Sequence of screens is 3 4
Confusing

SD — Strongly Disagree, D — Disagree, A — Agree and SA — Strongly Agree

User satisfaction

100% @ 9
80%
60% —s
40%
20%
0%
SD D A SA

=@==The Sequence of screens is Confusing
=@==The web based system functions are not structured suitably.
The web based system is confusing to navigate

The web based system interface is intuitive (i.e. It can be used without thinking)

Figure 29: User satisfaction

5.8 Installation

After the development of the system, the application was deployed on a test server where users

were given a url to access the web application. Web server to host the web application need

the following applications installed

e Webserver-apache/httpd
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e Mysqgl server

e smtp service for sending out notifications

5.9 Deployment

After all the relevant installations, the website is uploaded to the web server and importing of
the mysql database is done in order for the application to be accessible.
To ease users access to the application, a domain name is registered to point to the server ip

address in order to improve on user access.
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CHAPTER SIX: DISCUSSION, CONCLUSION AND
RECOMMENDATION

6.1 Discussion
Developing a web based auditing system of institutions with geographically distributed

campuses requires thorough requirements collection and analysis from various stakeholders in
order for it to be properly designed and implemented. The entire development process needs
to be documented and the system tested and piloted in order to get feedback from users and
improvements made accordingly. Using Busitema University as a case study provided an
opportunity to easily collect requirements for this project given that the staff were very
cooperative, the only challenge is that there was no electronic system in place hence the
implementing and testing of the system was a complete new idea. For this study, the
stakeholders engagement was only limited to the case study. It would have been better to
engage all the stakeholders like the different faculties in the multi campus arena so as to get a
complete input to the requirements of the system.

6.2 Conclusion
In Busitema University, the method used to conduct the auditing processes is manual.

However, some institutions have either changed the paper based auditing system totally or they
provide supplemental auditing system. This project proposes a completely web based auditing
system for a multi campus institution, particularly to Busitema University, and shows how to
solve some of the technical problems timely. The implementation targets on providing an
auditing system, which is cost effective, efficient, reduces the security risk associated with
internet related software, and helps staff (who are the auditees) to submit their required
financial information remotely to the internal auditor using a computerized system to enable
timely, effective and efficient auditing and reporting.

The technology is applied in many institutions and brought significant benefits. Similarly, if it
is used for Busitema University, it will have contribution to easily manage the audit process.
In general, this project contributes an initial work on web based auditing system for Multi

Campus institutions.

6.3 Recommendations and future work
Scaling this auditing system to take on any auditing activity within the institution like; other

financial transactions like Cash Management and Revenue Receipting/Accounts Receivable.
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Also, this can further be utilized for other sectors with similar settings. As per the scope of this
project, a lot of focus was put on purchases and payments of goods and services. More focus
needs to be placed on the different security proofs at all levels of the system that is at the client

end, transmission and the server side.

The system developed seeks to provide new opportunities in compliance auditing, furthering
more opportunities that will make auditing easier and more cost effective. In addition, there is
an increase financial transactions being cleared by the internal auditors, quick submission of

audit reports to management and enhanced timely retrieval of audit information.
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APPENDIX

Appendix I interview Questions

Interview Questions
Auditing process in Busitema University
The objective of this study is to learn more how you execute your activities during auditing.
This data collection tool is for study purposes only and any data collected will be used for

academic reasons only. The interviews targets the staff from the office of the Internal Auditor in
order to get their opinion about the web based financial Audit system.

How many times do you conduct auditing [i.e once every month e.t.c]?

Who is responsible for conducting auditing?

What is the average expenditure to conduct auditing in all campuses?

Where does auditing actually take place?

Which group of people are eligible to audit?

What criteria do you use to ensure there is no audit malpractice?

Have you ever encountered any cases of malpractice? And how have
you dealt with such cases?
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Appendix I interview Questions ..
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Auditing process in Busﬁitema University
The objective of this study is to learn more how you execute your activities during auditing.
This data collection tool is for study purposes only and any data collected will be used for

academic reasons only. The intérviews targets the staff from the office of the Internal Auditor in
order to get their opinion about the web based financial Audit system.
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Appendix Il Questionnaire

Debriefing Questionnaire
The web based Auditing system for Busitema University.
The objective of this study is to get the learning effectiveness of the staff about the newly
developed system. This data collection tool is for study purposes only and any data collected will

be used for academic reasons only. The Questionnaires targets the staff from the office of the
Internal Auditor in order to get their opinion about the web based financial Audit system.

The web based system is not easy to learn.

It is not easy to navigate the web based system

The web based system is enjoyable to use.

The web based system is easy to use after training.
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Appendix I11: Gantt chart

2015 2016
Activity o o %) Zz o lg T = %) Z |0
S EEEE R EREEREEEFFEELERER
Concept paper

approval, literature
review,
Research Proposal.

Literature review,
Data collection and
Analysis.

Analysis design of
Web based auditing
system,
implementation
testing and
evaluation

Thesis write-up,
delivering,
presenting &
defending.
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Appendix 1V: Copy of a Job card/ Delivery note from a supplier
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Appendix V: Copy of a Work plan for the financial year for the ICT Unit
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Appendix VI: Local purchase order
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Appendix VII: Delivery Note




Appendix VIII: Copy of a Good Received note
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Appendix IX: Copy of a receipt




Appendix X: Systems code

Sample code to register users
<?php

/[connectivity
require('config.php”);

if(isset($_POST['register))

{

$fname =$_POST['fnameT;
$lname = $_POST['Iname;
$uname =$_POST['unameT;
$atype= $_POST['atype'];
$address = $_POST['address'];
$contact = $ POST['contactT;
$campus =$_POST['campus’];
$pass = $_POST['uname'."123";
/I$uid=$_SESSION['uid];

$query = "INSERT INTO users (

fname, Iname, username, password, account_type, status, address, phone, campus

) VALUES (
{$fname}', {$Iname}, ‘{$uname}','{$pass}’,
‘{$atype}',1,'{$address}', {$Scontact}’,'{$campus}' )";

$result = mysqgl_query($query);
if($result)
{

echo "<center><h2 style='color:red’>NEW USER HAS BEEN ADDED, THANK
YOU</h2></center>";

}

else

{

echo "<center><h2 style="color:red’>UNABLE TO ADD A USER, TRY AGAIN
LATER</h2></center>".mysql_error();

¥
¥

7>

<html>

<link rel="stylesheet" type="text/css" href="css/css-forms.css" />
<body style="background-color:#E5E5E5">

<div align="center">

<form method="post">

<h1>New User Registration</h1>
<ul class="form-style-1">
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<li>
<label>Firstname <span class="required">*</span></label>
<input type="text" name="fname" class="field-divided" />
</li>
<li>
<label>Lastname <span class="required">*</span></label>
<input type="text" name="Iname" class="field-divided" />
</li>

<li>
<label>Username <span class="required">*</span></label>
<input type="text" name="uname" class="field-divided" />
</li>
<li>
<label>Account Type</label>
<select name="atype" class="field-select">
<option value="normal">Normal Staff</option>
<option value="stores">Stores Admin</option>
<option value="procurement">Procurement Officer</option>
<option value="finance">Finance officer</option>
<option value="auditor">Auditor</option>
<option value="admin">System Admin</option>

</select>
</li>
<li>
<label>Address:<span class="required">*</span></label>
<input type="text" name="address" class="field-divided" />
</li>

<li>
<label>Contact:<span class="required">*</span></label>
<input type="text" name="contact" class="field-divided" />
</li>

<li>
<label>Campus</label>
<select name="campus" class="field-select">
<option value="busitema">Busitema Campus </option>
<option value="nagongera">Nagongera Campus</option>
<option value="mbale">Mbale Campus</option>
<option value="namasagali">Namasagali Campus</option>

</select>
</li>
<li>

<input type="submit" name="register" value="Submit" />
</li>
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</ul>

</form>

</div>

</body>

</html>

Code to display users
<?php

/[connectivity
require('config.php”;

7>

<html>

<link rel="stylesheet" type="text/css™ href="css/css-forms.css" />

<body style="background-color:#E5E5E5">

<div align="center">

<table width="594" border="0" style="font-size:14px">

<tr><td align="center" colspan="7" id="hd" >USERS DETAILS</td></tr>

<tr>
<td width="17%"><hr style="color:#FF9900"/></td>
<td ><hr style="color:#FF9900"/></td>
<td ><hr style="color:#FF9900; " /></td>
<td ><hr style="color:#FF9900; " /></td>
<td ><hr style="color:#FF9900; " /></td>
<td ><hr style="color:#FF9900; " /></td>
<td ><hr style="color:#FF9900; " /></td>
<td ><hr style="color:#FF9900; " /></td>
<ftr>
<tr><td align="center" colspan="7">
</td></tr><tr><td width="98" style="font-weight:bold">FirstName </td>
<td width="107" style="font-weight:bold">Lastname</td>
<td width="89" style="font-weight:bold">Address</td>
<td width="76" style="font-weight:bold">Conatct</td>
<td width="60" style="font-weight:bold">Username</td>

<td width="70" style="font-weight:bold">Account Type</td>
</tr>
<?php

/I$uid=

$gr="select * from users";

$sgl=mysql_query($qr);

while($r=mysql_fetch_array($sql)) {

Pi++;

$d=$i%2==0 ? """ : "#FE9A2E";

echo "<tr style="background-
color:$d"><td>$r[fname]</td><td>$r[Iname]</td><td>$r[address]</td><td>$r[contact]</td>
<td>$r[username]</td><td>$r[atype]</td><td width="70"><a
href='user_details.php?option=udetails&tid=$r[id]">[Details]</a></td><td width="70"><a
href="user_details.php?option=del&tid=$r[id]'>[Delete User]</a></td></tr>\n";

¥
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7>
</table>

</div>
</body>
</html>
Micro request
<?php
/[connectivity
require('config.php”);
7>
<html>
<link rel="stylesheet" type="text/css" href="css/css-forms.css" />
<body style="background-color:#E5E5E5">
<div align="center">
<table width="594" border="0" style="font-size:14px">
<tr><td align="center" colspan="7" id="hd" >USERS DETAILS</td></tr>
<tr>

<td width="17%"><hr style="color:#FF9900"/></td>

<td ><hr style="color:#FF9900"/></td>

<td ><hr style="color:#FF9900; " /></td>

<td ><hr style="color:#FF9900; " /></td>

<td ><hr style="color:#FF9900; " /></td>

<td ><hr style="color:#FF9900; " /></td>

<td ><hr style="color:#FF9900; " /></td>
<td ><hr style="color:#FF9900; " /></td>
<ftr>

<tr><td align="center" colspan="7">
</td></tr><tr><td width="98" style="font-weight:bold">FirstName </td>
<td width="107" style="font-weight:bold">Lastname</td>
<td width="89" style="font-weight:bold">Address</td>
<td width="76" style="font-weight:bold">Conatct</td>
<td width="60" style="font-weight:bold">Username</td>
<td width="70" style="font-weight:bold">Account Type</td>
</tr>
<?php
/I$uid=
$gr="select * from users";
$sgl=mysql_query($qr);
while($r=mysql_fetch_array($sql)) {
Pi++;
$d=$i%2==0 ? """ : "#FE9A2E";
echo "<tr style="background-
color:$d"><td>$r[fname]</td><td>$r[Iname]</td><td>$r[address]</td><td>$r[contact]</td>
<td>$r[username]</td><td>$r[atype]</td><td width="70"><a
href="user_details.php?option=udetails&tid=$r[id]'>[Details]</a></td><td width="70"><a
href="user_details.php?option=del&tid=$r[id]'>[Delete User]</a></td></tr>\n";

¥
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7>
<[table>
</div>
</body>
</html>

92



