
Capstone Project: School of Science and Engineering Al Akhawayn University 

 

Final Report 

for a 

Web-based Banking Intelligent 
Tutoring System 

 

Prepared by El Asmaay Salah Eddine 

Supervised By: Violetta Cavalli-Sforza  

WEDNESDAY 16 December, 2009 

Final Version 

 

Capstone Design 

Fall 2009



Interim Report for a web-based intelligent tutoring system for banks                                          
Page 2 

Capstone Project: School of Science and Engineering Al Akhawayn University 

Table of Contents 
 
 
 
Chapter 1. Introduction ........................................................................................................1 

1.0. Initial Capstone Proposal ........................................................................................2 
1.1. Background, Business Opportunity, and Domain Needs........................................3 
1.2. Bank Goal and Success Measure ............................................................................4 
1.3. Bank Risks ..............................................................................................................5 

Chapter 2. Developement of the proposed System  .............................................................6 
2.1. Statement.................................................................................................................7 
2.2. Requirement Gathering: ........................................................................................11 
2.3. The Model: ............................................................................................................12 
2.4. The Design ............................................................................................................12 

 3. System Features  ......................................................................................................13 
 4. External Interface Requirements  ................................................................. 16 
 5. Other Nonfunctional Requirements  ........................................................................16 
Chapter 3. System Developement  .................................................................................... 20 
Chapter 4. Implementation and Testing  ........................................................................... 32 
Chapter 5. Work in Progress  ............................................................................................ 47 

1. Presentation of the Current System:: .......................................................................48 
2. Proposed Enhancements to the System: ..................................................................49 

References  .........................................................................................................................55 
Appendices  ....................................................................................................................... 56 
 
 
 

 

 

 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 



Interim Report for a web-based intelligent tutoring system for banks                                          
Page iii 

Capstone Project: School of Science and Engineering Al Akhawayn University 

Acknowledgments: 
 
 
 

To all SSE students at Al Akhawayn University, with whom it is a pleasure to 

work!  For the sake of our nation, stay intelligent users of technology, to conserve two 

most precious assets: time and money.  This Capstone Report presents ideas, concepts, 

solutions, and examples from many sources.  

 

I would like to thank all the people within Al Akhawayn University and Crédit du 

Maroc  who helped and supported me during the past few weeks.  

First, I'd like to thank Dr Violetta Cavalli-Sforza.  Violetta is an expert Computer Scien-

tist, especially on Tutoring Systems. I am specially grateful for her invaluable feedback 

over the fall semester.  

 

Second, I'd like to thank everyone else who gave me their advice.  Special thanks 

to Redouan Chmali a senior employee at Crédit du Maroc who provided me with the ne-

cessary information and assisted me significantly in the requirements engineering 

process. His master thesis on the area of bank customer relations was an incredible con-

tribution to the content of the e-banking learning system.  

 

Last but not least, many thanks and kisses for my family: Imane, Zineb, Fatima, 

Rabia and Mohamed. I definitely did not have enough time for them due to this project.  

 

       El Asmaay Salah eddine 

 



Interim Report for a web-based intelligent tutoring system for banks                                          
Page iv 

Capstone Project: School of Science and Engineering Al Akhawayn University 

 

Web-based Banking Intelligent 
Tutoring System 

 
 
 

 
Chapter 1: 

 
 
 
 

 
 
 

INTRODUCTION 

 
 
 
 
 



Interim Report for a web-based intelligent tutoring system for banks                                  Page 1 

Capstone Project: School of Science and Engineering Al Akhawayn University 

1. Introduction 

 
1.0. Initial Capstone Proposal. 

The object of this capstone is to produce an e-learning solution for a Moroccan private Bank. 

The Bank realizes that developing the skills of its people through continuous education and train-

ing is a high priority task.  A cost effective method to widen the knowledge base of the work-

force is to deliver online training courses that simulates the naturally interactive work setting. 

Generally, an employee enters the login credentials provided by her employer which seamlessly 

takes her directly to the trainings available from such employer. 

From anywhere, the worker can train and take the required assessments and online quizzes that 

are reported on the website for both the employee and employer to monitor their progress in 

terms of what has been achieved and what still needs to be learned. 

Tracking this project's progress from the start is a high priority task that will be ensured by fol-

lowing two phases professional approach to software development.  On the First Phase that 

would conclude by producing a mid-project report, I will focus on designing the e-learning web 

application.  This step will require me to first conceptually understand the project and then apply 

software requirement engineering techniques to bring the project from a highly abstract under-

standing to precise software requirement specifications (SRS). 

Next, I will perform a system and interface design based on current interface technology.  I will 

then use the data models produced during the post-analysis step to produce an appropriate rela-

tional database model.  The second phase of the capstone project will entirely focus on imple-

mentation.  The process involves using the refined Software Requirement Specification docu-

ment, ensuring quality coding and continuous verification to validate that the requirements are 
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met.  There is no particular order to implement the e-learning system modules as implementation 

will be carried out iteratively.  Particular attention will be given to testing the proper functional-

ities of the software modules and installing the system.  The e-learning project will be designed 

and implemented according to the three-tier Client/Server architecture using Microsoft OS and 

development toolkits (C#, ASP.NET framework, MSSQL). The three-tier architecture consisting 

of Presentation, logic and data tiers is most appropriate for the e-learning web project. 

1.1. Background, Business Opportunity, and Domain Needs 

A majority of Large Banks presently employ an ever increasing number of employees each year 

to meet the booming demand for banking services especially in emerging micro-markets such as 

rural areas and highly dense neighborhoods. About 2 months of paid time is spent training new 

tellers (banking clerks) how to conduct the basic operations of banking services. After that, there 

is another 6 months period of follow up in which the clerk must show proficiency otherwise she 

risks loosing her new job. Some new tellers don’t always get good quality training because such 

training is conducted on a peer-to-peer fashion. A new employee is assigned to an existing clerk 

who is supposed to transfer his domain knowledge on the job as the trainee observes and gradu-

ally moves on to apply her new skills as she advances.  The Banks are not being fully productive 

while using this approach to training new employees.  Oftentimes the new clerk is an extra bur-

den on the trainer who must attend to the needs of customers who may not have the patience to 

wait in line for extended periods of time.  They could take their business elsewhere if they are 

repeat customers or just seek a service from another branch. 

 
Many banking employees have expressed their disapproval of the training system at the level of 

bank branches, adding that their job is not to train the new employees.  Some have requested bo-

nuses for this extra task, which is overlooked by the branch managers.  Others proposed a centra-
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lized approach to training the new hires in a bank, for example sitting with qualified trainers 

whose only job is to transfer the banking domain knowledge to the trainees.    

As new employee training is not adequately addressed in most branches for the major Moroccan 

Banking Institutions. A review of the literature was performed to evaluate the feasibility of a 

web-based intelligent tutoring system to enhance employee training. This assessment suggests 

that such a system must integrate technologically advanced concepts of computer science and 

bank management domain knowledge. A system equipped with a bank branch management 

knowledge base, in the form of an expert system, and a scenario knowledge base, in the form of 

event-driven associations, could result in such integration. 

A web-based intelligent tutoring system would permit a new clerk to enroll in different bank 

branch management modules, to be delivered on a standard web browser either on the branch’s 

intranet or the World Wide Web. Such a system would save both new and regular clerks consi-

derable time and would increase productivity and work satisfaction across the board.  

Hiring new employees who already have banking domain knowledge in advance of on the job 

activity would reduce their reliance on peer-to-peer interactions in the bank and would improve 

their chances of success. 

1.2. Bank Goal and Success Measure 

BG-1: Reduce the branches training costs by 90% as the banks will be able to gauge the perfor-

mance of the would-be new hires by consulting their assessment results and then to de-

cide whether they fit the branch needs, all while avoiding to pay for the initial 2 months 

training salary. 
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BG-2: Increase average effective work time of clerks which goes hand in hand with the substan-

tial decrease of average effective training time those clerks spend interacting with the 

trainees 

 

SM-1: Have 80% of banking processes and knowledgebase accurately modeled and reflected on 

the different modules of the intelligent tutoring system 

 

SM-2: Achieve an increase in the quality of work life for current branch employees without the 

extra burden of training new clerks, immediately following the roll out of this system. 

1.3. Bank Risks 

BR-1: Loss of the human touch and personal experience of the newly hired clerks due to limit-

ing their initial interactions with existing workers to a minimum 

BR-2: Possible loss of sensitive information (domain and core competencies information) due to 

the new method of training delivery.  

BR-3: Fewer applications for bank teller positions due to the requirement of self training online 

(personal preferences for a human trainer and a paid training period). 
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2. Development of the proposed System  

 

2.1. Statement 

 

A job applicant for a bank clerk’s position would significantly increase her odds of getting 

hired and succeeding afterwards if she successfully completes online bank branch management 

training modules.   The Banking Intelligent Tutoring System is a Web-based application that al-

lows managers to enroll job applicants in their bank branded e-learning modules, virtually deliv-

er the necessary domain knowledge in a way that closely mimics the traditional peer-to-peer 

training environment, and accurately measure the progress of trainees toward comprehensive 

domain knowledge.   

 

Unlike the current peer-to-peer training method, employees will not have to waste critical 

moments of the bank’s operational time in order to transfer their expertise to the trainees. Also 

those trainees will not have to rely on misleading trainers or attendance to receive high quality 

training: they can prove their fitness for the job all from the comfort of their homes.  The benefits 

of this system are three fold; efficient hiring practices, increased banking productivity and re-

duced costs. 
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2.2. Requirement Gathering: 

The process of gathering the Requirements for the Intelligent Tutoring System relies on 

completely different techniques of requirements elicitations than the ones encountered in the 

software engineering course.  Specifically, observation sessions shall be scheduled to closely 

record the interactions and capture the information exchange between a bank clerk and a custom-

er.  During the elicitation phase, interviews will be conducted with different bank clerks and the 

branch manager to make sure that the gathered requirements are complete, precise and concise. 

For one month, I conducted a comprehensive study of the bank’s training documentation and real 

interactions of tellers with customers.  At this point of the software development life cycle I am 

concerned with correctly conducting the first and most important phase of system study which is 

Requirements Engineering (RE).  The system design, implementation and testing are the next 

phases that will be achieved.   

My concern during the RE phase was to understand the needs of the banking institutions 

in terms of training its new tellers.  Simple elicitation techniques to gather the requirements that 

have to be met by a bank teller web-based e-learning  system would include asking the future 

users (new trainees), the expert tellers and branch managers what they want from such a system.  

However, this simple strategy remains insufficient as it is based on the assumption that the future 

users of the proposed system together can provide complete, concise and precise requirements. 

Since extracting the requirements by simply conducting interviews can only result in unsatisfac-

tory Requirement Engineering, I have decided to consult the RE literature and adopt the least 

subjective approaches of Information Engineering that strives as much as possible to be less de-

pendent on their users needs but capture the real world banking processes and data involved.  I 

have decided to use the Semantic Analysis method for eliciting and representing knowledge 

about bank tellers operations.   
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2.2.1 The Semantic Analysis Method: 

Semantic Analysis is a method for eliciting and representing knowledge about an organization.  

The first elicitation step consists of problem definition at a business level.   In the context of 

bank training, the problem definition that consists of business processes facilitated though 

client/teller interactions have already been defined by domain experts.  The manager of the 

Crédit du Maroc Fez branch location ABOU OBEIDA provided me with task schema for each of 

the modules that are included in training new employees.  This saved me great amount of elicita-

tion work as most of the job was already done and is well documented (Appendix A).  The fol-

lowing step of this method consists of generating a list of semantic units that are in the schema.  

Since the schemas are already provided, my task is concerned with further refining the schemas 

and avoiding data anomalies and redundancy as much as possible.  Next, this method uses candi-

date grouping that consists of placing some of the closely related semantic units in simple 

groups.  The final step of this method consists of integrating the different groups that we have 

extracted into a graphical form called the ontology chart.  Currently, one of the best ontology 

software engines is the Protégé OWL provided free of charge by the collaboration between Stan-

ford and Manchester University.   This tool will allow me to map the semantic units into an on-

tology chart that is exportable as XML which will make the task of building an intelligent tutor-

ing system more precise and complete.   

2.2.2 Problem Definitions: 

The following is the problem statement of the task “Emit a Simple Letter of credit” case 

originated from the training schema and description of the process involved in withdrawal re-

quests for non-branch customers.  (Appendix A) 
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 Looking at the process “emit a Simple Letter of credit” the following order is observed: 

 A customer in order to withdraw money from his Crèdit du Maroc bank account, he has 

to provide his account number to the teller.  The teller realizes that the customer indeed has an 

account with CM but it was initiated at a different CM branch.  After finding out that the cus-

tomer doesn't belong to that branch, the teller has to inform him that a special hand written 

withdrawal request by the customer must be filled and signed.  Once the customers agrees to 

write and sign a note requesting a special withdrawal, the teller has to check the identity of the 

customer by inspecting a valid governmental ID (passport, Carte dIdentitè national).   

Once a positive identification is made and a signed request is submitted, the teller proceeds by 

using the SAGE system to do the following steps required for this transaction: 

1. Enter Account number. 

2. Compare the customer signature on the request to the customer's digitized signature. 

3. Enter the amount requested by customer. 

4. Check if account balance is greater than requested amount 

5. Enter customer's name and reasons for special withdrawal. 

6. Press OK 

There are three system results of this transaction:  Grant, Deny or Refer request to branch man-

ager. In case the request is granted, two copies of the” Simple Letter of credit” document are 

printed, and given to customer for signature.  One copy is classified under “daily accountable”. 

 Reading this problem statement reveals all the information required to carry on that spe-

cific task.  In cases where the problem statement is vague, or the task described is critical and 

historically suffer from new teller’s failures, then the analysis focuses on tellers-in-action by ob-

serving those tellers as they undertake those tasks.  For instance, dealing with check payments is 

one of those tasks that requires great attention to details.  By referring to the well documented 

schema provided by CM we realize that check payment is a complicated task (Appendix B).  For 
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the purpose of getting the problem statement right, I have focused on observing an expert teller 

treating different types of checks.   A major strategy is to focus on the bottlenecks and significant 

problems that encounter the bank's clerks in their real time interactions with clients.  The obser-

vation session, along with a few questions, revealed more information than covered by the bank 

training schemes and documentation. 

      Following is the summary of my observations for transactions involving a customer who 

brings in a check for deposit or for cashing.  There are five types of checks: 

(a) Normal check: when customers bring in a check in his name with his signature to be 

cashed 

(b) An unsigned check:  when a customer bring in a check that belongs to someone else and 

where it is indicated that whoever holds the check can get it cashed. 

(c) A barred check:  When the upper left hand corner of the check is barred (two slashes //), 

in such case, the check can be cashed or deposited only at the banking branch of the per-

son who brings it. 

(d) A Non-endorsable Check (N.E):  When the upper left hand corner of the check is 

marked with N.E initials.  In such case, only the person for whom the check was written 

can request a payment on the check. 

(e)  The last type of checks is one that combines the // and N.E initials on the top left 

hand corner of the check.   

Oftentimes, new bank employees confuse between the different types of checks;  thus, providing 

funds to customers when they are not supposed to and causing the bank significant losses.  I will 

focus on making the distinguishing features of each check very clear to the trainees so as to 
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avoid such failures.  Also there are important things that need to be noticed while handling a 

check: 

 A check is not a form of loan.  Thus any check that is postdated should be rejected. 

 A check that is outdated should be rejected ( outdated by law means the check's age ex-

ceeds 1 year and 20 days) 

 A check’s amount to be paid shall be indicated in both numbers and words if  the num-

bers do not match the words, otherwise the check must be rejected. 

2.3. The Model: 

Generally an ITS has four elements (Nwana, 1993): 

 A domain knowledge module or expert system that is where all the banking processes 

and data is mapped and stored for retrieval by the system 

 A student’s module that assesses her performance and abilities which leads the tutoring 

module to choose the next course of action. 

 A tutoring module that structures the flow of the learning providing advice and error fix-

ing capabilities. 

 A user interface module that allows the interaction between the System and the Trainee 

or the System and the manager 

Due to the one semester limitation for building a fully functional and innovative application as 

part of the capstone course requirements, the Rapid Application Development is the most appro-

priate methodology for this intelligent tutoring system.  This methodology involves iteratively 

defining the user’s requirement and designing the system by closely working with a bank branch 
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manager who will actively provide relevant data and banking processes information that will as-

sist in designing initial data and process models. 

2.4. The Design 

There are many learning scenarios that our system will be developed to handle.  Those scenario 

are based upon managing a trainee with specific training need (different modules of the system 

are: deposit function of a bank, Electronic Transfer of Funds, loan products offered, supplemen-

tary services like credit cards).  Decision-tree pathways that mimic accurately the flow of those 

banking services are to be developed in cooperation with the branch manager who will validate 

them to ensure they represent realistic branch situations.   

Data Flow Diagrams will be produced based on the different scenarios that will be discovered 

through requirement engineering and expert knowledge. 

Furthermore, due to the time limit more importance will be given to modeling and designing an 

easily extendable system.  Accordingly, I will limit the knowledgebase to extensively cover few 

of the learning modules.  The choice of which of the modules to develop first will be discussed 

with the branch manager.  

3. System Features  

The web e-training system is supposed to effectively present the domain knowledge required to 

successfully carry-on bank tellers tasks.   It should have intelligence built into it that shall im-

prove the learning process and also identify problems and bottlenecks to management.  Testing 

the domain knowledge through end of module exams is a traditional way to get feedback about 

the effectiveness of e-learning.  However, the testing question will be designed and implemented 
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differently by continuously asking questions throughout the module learning process and giving 

helpful hints and feedbacks to the trainee.  Depending on the quality of the answers to test ques-

tions, the trainee will be blocked or given access to a more advanced module or topics.   This 

process is designed to be user-friendly, combining Flash graphics, regular text, diagrams and au-

dio-visuals.  The new bank trainee will  find the training informative, challenging and fun to use. 

3.1. Enroll in Training  

3.1.1 Description 

Any Bank Branch Manager whose identity has been verified and who holds access 

to the Administrative rights of the web training application can enroll a trainee to 

specific e-learning track to be delivered through the bank's intranet server (local-

host) or through my product's website (www.banque.cc.nr). A Bank Branch Man-

ager may cancel a trainee account or update the e-learning track of the trainee (the 

courses a trainee can have access to). 

3.1.2 Stimulus/Response Sequences 

Stimulus: Trainee logs in for the first time with username and password pro-

vided by branch manager. 

Response: System asks trainee for his personal details (Name, emails, phone 

number, National ID) 

Stimulus: Branch manger after proper log-in to administrator account assigns a 

specific training track for a single or group of trainees. 

Response: System allows the changes 
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Stimulus: Bank Branch Manager requests to delete a specific trainee account. 

Response: system deletes access privilege to training modules of the trainee but 

keeps a the history of the trainee information and performances on 

the database for later retrieval if needed 

3.2 Trainee Search: 

 3.2.1 Description: 

 Trainee searches are an essential feature of the system as they allow a particular bank 

branch manager (account administrator) to search for a single trainees or group of trainees who 

fit particular criteria.  This feature is most useful to the manager as it allows him to pick the trai-

nees who fit his needs and invite them for further practical in-bank training that could lead to a 

permanent position within the bank.   Also, this feature could point out the trainees whose tasks 

are due for manager review.   

    3.2.2 Stimulus/Response Sequences 

Stimulus: Branch manager after proper log-in to administrator account enters 

the first or last name of a particular  

Response: System prints a trainee list that includes courses attributed to and 

personal information of the trainee. 
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3.3 Learning Module Search: 

 3.3.1 Description: 

 Learning Module searches are an essential feature of the system as they allow a particular 

bank branch manager or a trainee to search the content of training courses.  This feature is most 

useful to the trainee as it allows him to quickly find and jump to a concept that interests her. 

    3.2.2 Stimulus/Response Sequences 

Stimulus: Trainee after proper log-in to his account searches for a particular 

word or phrase 

Response: System prints Google like hits that fits the search or prints “result not 

found” in case the requested terms do not belong to any of the mod-

ules for which the trainee has access. 

3.4 Manage Exams: 

 3.4.1 Description: 

 The exam module of the system holds exam data for each specific trainee.  Both a bank 

branch manager and a trainee have access to this data.   

3.4.2 Stimulus/Response Sequences 

Stimulus: Trainee after proper log-in to his account and selection of a particular 

course, checks his exam record for a particular module.  (or manager 

pulls up the a trainees account and consults the exam of a specific 

module) 
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Response: if the exam status is completed, the System prints each question of 

the test passed along with the trainees response, feedback given to 

the trainee and an exam score. 

3.5 Manage Reports and Emails: 

 This module will be implemented if time permits: The reporting module of the system 

is a powerful tool to keep track of all the data concerning trainees in the system.  For each mod-

ule of this system, a report button is provided that allows exporting the data on the screen as PDF 

format and even emailing different reports regularly to either the branch manager or the trainee.  

Also, email alerts would be sent automatically to trainees indicating that specific tasks are due 

and need to be undertaken.   

4. External Interface Requirements 

4.1. User Interfaces 

UI-1: The Bank Training Interface shall be designed to be user friendly but extremely rich for 

interactivity. 

UI-2: The system shall provide a help link from each of the web pages that should be consulted 

to get interactive help on how to use that specific page. 

4.2. Software Interfaces 

SI-1: Protègè Owl System 
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SI-1.1: The Protègè Owl System shall transmit the domain knowledge of bank train-

ing to the Bank Learning Management System through a programmatic inter-

face (API) 

SI-2: Microsoft Content Toolbox and Viewer: 

         SI-2.1:       Microsoft Content Package is an XML manifest file that allows the definition 

of different sets of duty statements each for a specific circumstance of the content learn-

ing experience (circumstances include learning modules in the form of text, flash or vid-

eo, and test questions). 

 SI-2.2:        Microsoft's LRN Viewer is an open source viewer referred to as an LMS wrap-

per that allows the user to view course content saved in the e-Learning database and ac-

cessed through the  Microsoft Content Package’ XML manifest. 

  

4.3. Communications Interfaces 

CI-1: The Bank Learning Management System shall send e-mail message to the trainees and 

managers to keep them updated about the learning progress and exam results. 

5. Other Nonfunctional Requirements 

5.1. Performance Requirements 

PE-1: The system shall accommodate at least 200 users at any time 

PE-2:  Responses to MS SQL queries shall take no longer than 5 seconds to load onto the screen 

after the user submits the query. 
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5.2. Security Requirements 

SE-1:  All Web pages generated by the system shall be restricted from download to ensure copy-

righted integrity of content. 

SE-2: Users shall be required to log in to Bank Learning Management System for all opera-

tions. 

 

5.3. Assumptions  

AS-1: Internet ready computers available for the trainee either in the bank branch, public area or 

their homes. 

AS-2: Trainees have a time window of 2 months to successfully finish the training and then 

move on to a practical training session inside the branch  

5.4. Limitations  

LI-1: Some scenario of bank services will not be suitable for delivery online, in such case the 

trainee shall be invited for on the job training for such services. 
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6. Project Management Plan 

 
Delivering good Content incorporating intelligent tutoring along with an excellent Learn-

ing Management System for a Bank in a short period of time is a challenge that I shall be able to 

meet.  I am using this Project Management Plan in order to state the major milestone tasks that 

are left to do after this interim report relative to their deadlines.     

 The following table shows a break down of the tasks that need to be accomplished along 

with their deadlines: 

Work Task Weeks Deadline date 

System  Development: 

           Requirement Gathering and Specification 
 
System Design 
 
Database Design  
 
Database Development 

 
Web site development  

Project Final Report 

Project Demonstration  

 

 

1 week 

1 week 

1 Weeks 

1 Week 

1 Week 

 

 

October 29
th

 

November 6
th

 

November 13
th

 

November 20
th

 

December 1
st
 

December 4
th
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3.  THE SYSTEM MODELS  
 
3.1 Introduction:  
 

 

After consulting extensively with the Crédit du Maroc agent, who was in charge of help-

ing getting complete and precise requirements, I proceeded to the system models step of the 

software development life cycle.  Thankfully, I had a relatively simple task of extracting and 

analyzing the content part of the proposed system.  The job was already done professionally 

through knowledge base schemas and process flow diagrams in addition to essay descriptions of 

each diagram.   (Appendix A).  These diagrams represented the processes that a bank teller has to 

go through in order to achieve a specific client operation successfully.   

 Further, I have achieved an agreement with the Crédit du Maroc client about the system features 

and non-functional requirements in the previous step.   For the functional requirements of the 

Bank’s Intelligent Tutoring System the major modules include: 

 

Enrollment management:  

 Trainee Search 

 Learning Module Search 

 Learning and Exams Management 

 Reports and Emails Management 
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As for the non-functional requirements of the E-Intelligent Tutoring System: 

 Software Interfaces: Protégé Owl System and Microsoft’ Content Viewer 

 Communications Interfaces: auto e-mail protocols  

 Performance Requirements: Concurrent and speed of access 

 Security Requirements: Assuring integrity of content. 

 

3.2 Database Conceptual Design: 

 3.2.1 Information Sources and Users  

These end-users of the Intelligent Tutoring System are:  

Training Participants:  Any individual who has access to the system; either through a Bank’s 

intranet (local host) or through my website:  www.banque.cc.nr.  Those users can either enter 

their login credentials or register for a new account on the main page. 

Administrator:  An admin is anyone designated by the bank branch managers to manage the 

users, the courses they may have access to and the content of the courses.  

 

3.2.2 Business Rules: 

 

For the purpose of creating an initial version of the Relational Database Diagram, I had to 

first identify the business rules of the supposed database using the users and systems requirement 

specifications. The business rules identifies the different entities of the system, and indicates the 

kind of relationships that exists between the different entities. 

 

 

http://www.banque.cc.nr/
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The business logic of the Bank’s Intelligent Tutoring System: 

 Many to Many Relationships: 

A bridge entity is introduced between Users and UserTypePermissions 

One User can have many types of Access Permission 

A type of Access Permission can be shared by many Users 

A bridge entity is introduced between Users and Courses called UserCourses 

One User can take many lessons 

A lessons can be taken by many Users 

A bridge entity is introduced between Courses and Assessments 

One Course can have many Assessments  

An Assessment can be found in different courses 

 

 One to Many Relationships: 

Each User Belongs to one Training Location 

One Training Location can have many Users 

Each User belongs to one Group 

One Group can contain many Users 

Each User Belongs to one Department  

One Department may have many Users 

Each User Belongs to one Site  

One Site may have many Users 

Each Course can have many Assessment Questions 
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One Assessment Question may belong to  many Courses 

 One to One Relationships: 

Each Assessment Question can have only one Assessment Answer 

One Assessment Answer may have one Assessment Question 

 
3.2.3 Relational Database Diagram: 

This Database Base diagram is made to represent the entities and their relationships of the 

Bank’s Intelligent Tutoring System.  Needless to say, there is another component of the system 

that deal with content and that is entirely represented using OWL Ontology charts and inference 

engine.    
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3.3 DATABASE PHYSICAL DESIGN 
  

3.3.1 Database Storage requirements: 
 

The Database is stored and managed using the MS SQL Relational Database Manage-

ment System (RDBMS).  Storage space is not an issue as the size of the database in the order of 

1Mbytes.  However, if the administrator requires more courses to be hosted in the RDBMS, the 

DB will need to be scaled accordingly.  As part of capstone project implementation steps, I 

hosted the entire application using a free asp.net host compatible with MS SQL 2005 and newer 

with a hosting space of 100 Mb.           

 

3.4 OWL ONTOLOGY DESIGN: 
 
“An Ontology is a formal specification of a shared conceptualization” (Tom Gruber). In 

order to have content that must be delivered intelligently to the trainees, ontology chart for bank 

training has to be built.  “The main thread of ontology in the philosophical sense is the study of 

entities and their relations. The question ontology asks is: What kinds of things exist or can exist 

in the world, and what manner of relations can those things have to each other?” (Clay Shirky). 

OWL Ontology basically defines a logical design for the banking domain knowledge. An ontol-

ogy chart is concerned with what entities exist on the banking domain knowledge base and how 

such entities can be grouped and related to each other.  This is a serious undertaking for which I 

am using the Protègè Owl System.  Protègè “is a free open source ontology editor and know-

ledge-base framework”.  The main advantage of the Protégé ontology is that it can be exported 

as RDF and XML Schema which holds the entire domain knowledge of bank training.  This do-

main knowledge shall be transmitted to the Bank Learning Management System through a pro-

grammatic interface. 

http://semanticweb.org/index.php?title=Tom_Gruber&action=edit&redlink=1
http://semanticweb.org/index.php?title=Clay_Shirky&action=edit&redlink=1
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On the following pages, there is an extensive presentation of the work I have achieved 

building a banking ontology for the banking system  at Crédit du Maroc.  Detailed ontology chart 

for the banking entities will be presented which defines the fundamental data items and their 

logical relationships.  

Example of fundamental relationships for Bank Account data:  

 Savings Account is a type of Bank Account  

 

I have searched the Internet extensively to find an appropriate tool that eases the task of 

building a ASP.NET web application based partially on ontology.  I was very glad to find 

ROWLEX which is an open source .NET library and toolkits built to access and manipulate RDF 

documents easily.   ROWLEX allows the auto-generation of .NET classes from the ontology 

classes’ instances. These generated .NET instances contain just their identifier as named on 

Protégé OWL. If any instance or its property is invoked, it directly reads or modifies the original 

inside the RDF document on my behalf.  

 

I was able to build the OWL document that represents the banking domain knowledge; It 

remains a challenge to actually implement Content on an ASP page accessible for an OWL on-

tology chart.  Here is an example part of the OWL file: 

  
<rdf:Description rdf:about="#bank"> 
    <rdfs:label> "A financial institution that accepts deposits of money from and loans money to 
the public."</rdfs:label> 
    <rdfs:subClassOf rdf:resource=" #financial-corporation"/> 
    <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#Class"/> 
  </rdf:Description> 
 
<rdf:Description rdf:about="#cashiers-check"> 
    <rdfs:subClassOf rdf:resource="#check"/> 
    <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#Class"/> 
    <rdfs:label> "a bank's check drawn on the financial sources of the bank itself, which serves to 
pay direct liabilities of the bank."</rdfs:label> 
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  </rdf:Description> 
 
 
<rdf:Description rdf:about="#statement"> 
    <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#Class"/> 
    <rdfs:label> "An accounting of activity over a period of time in a bank"</rdfs:label> 
    <rdfs:subClassOf rdf:resource=" #document"/> 
</rdf:Description> 
<rdf:Description rdf:about=" #financial-object"> 
    <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#Class"/> 
    <rdfs:subClassOf rdf:resource=" #finance"/> 
    <rdfs:label> "An abstract object that represents a monetary value, including money, stocks, 
bank account, check."</rdfs:label> 
  </rdf:Description> 
 
<rdf:Description rdf:about="#banking-event"> 
    <rdfs:subClassOf rdf:resource=" #financial-event"/> 
    <rdfs:label> "a financial-event that involves the business of a bank and its pa-
trons"</rdfs:label> 
    <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#Class"/> 
  </rdf:Description> 
 
<rdf:Description rdf:about="#money-laundering"> 
    <rdfs:label> "To disguise the source of illegal money by routing it abroad through a foreign 
bank"</rdfs:label> 
    <rdfs:subClassOf rdf:resource=" #criminal-activity"/> 
    <rdf:type rdf:resource="http://www.w3.org/2002/07/owl#Class"/> 
  </rdf:Description> 
 

 
 
 
3.5 COURSE CONTENT DESIGN: 

 
 3.5.1 Course Content  

 
An Alternative to the OWL ontology technology is hard coding content.  The idea behind 

designing content for tutoring a bank clerk is to define a skill set that a banker has to have in or-

der to successfully carry on the banking tasks.  Then I need to define an optimal order of present-

ing the content to the trainees.  I shall test trainees on the content of each module and keep meas-

ure of how well the trainee does on each skill. 

 
As for the content of each module, an XML manifest file for each course is used which 

allows the definition of different sub-manifests each for a specific circumstance of the content 
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learning experience (circumstances include learning modules in the form of text, flash or video, 

and test questions).   This package also eases the task of content presentation as it allows defin-

ing the sequence of content presentation and blocking the user from having access to an ad-

vanced concept before learning successfully the pre-requisite concept.  In order to view the 

course modules, Microsoft's LRN Viewer is used which is an open source viewer referred to as 

an LMS wrapper that allows the user to view course content saved in the e-Learning database 

and accessed through the  Microsoft Content Package’ XML manifest. 

My Database Model already reflects these measurement requirements of the skills under 

the AssessmentAnswers Entity.  In fact, each answer to an assessment question is given either a 

0 score for false answer or a 10 score for a correct answer.  The choice of 10 point for a correct 

answer stems from the fact that all modules would have 10 questions making a total maximum 

score of 100. 

I am using a research carried out by the American Bankers Association and reflected on 

their Bank Teller Occupation Manual. (O*net Online).  On this research, different skill sets re-

quired of banking clerks identified and each skill is evaluated to have a specific importance per-

centage. 

3.5.2 Skills modeling: skill sets required of banking clerks  

 I worked jointly with the bank client by presenting the result included in the Bank Teller 

Occupation Manual and then identifying those skills that are most required of their clerks.  

The Skills Assessment module shall measure the competencies required by Crédit du Maroc for 

Bank telling position. Through answers to Yes/No, multiple questions and case studies, the as-

sessment module will be able to gauge the skill level of a trainee in particular area.  Trainees will 

be asked for instance to compare sets of checks, interactively clicking on all of the errors they 
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may observe.  Time component will also be crucial, as trainees will be required to handle a large 

number of checks in a realistic time period comparable to real world situations of banks. 

 

In sum, the assessment module will have:  

 Simulations of real world situations.  

 Questions dealing with transaction processing. 

 Questions number-match questions.  

 Math problems. 

 

By determining this skills level, if it falls short of the bank expectations the trainee is oriented 

toward more developments only for those skills. For Crédit du Maroc, the following skill sets 

and their sub-skills were determined for measurement using the Assessment Module. 

 

Customer Relationship Management Skills: 

 Handling transactions accurately, without careless mistakes  

 Dealing an angry customers  

 Keeping client information confidential  

 Applying policies and procedures all the time, never making exceptions  

 

Acquiring new business skills 

 Cross selling: Questioning clients or prospective clients in order to determine the best 

banking products suited for their needs  

 Explaining policies and procedures to clients and prospective clients. 
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 Presenting the features and benefits of services and products. 

 

Judgment Skills   

 Accept to help a client even if it is not the teller’s responsibility in some situations. 

 Making a decision to get the help of the branch and senior managers only if needed 

 Identification of Client’s frustrations : 

 Interacting with clients to resolve service or product complaints  

 Initiating actions to stop clients from closing their accounts. 

Math and Numeracy Skills: 

 Application of basic mathematical to carry-out activities such as: adding checks and cash 

to verify amount of total deposit 

 Reviewing transaction items presented by clients to makes sure numbers and signatures 

match.  

I agreed with my supervisor that the interpersonal skills were hard to model using the as-

sessment module; thus, it will not be included. 
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Web-based Banking Intelligent 
Tutoring System 

 

 

Chapter 4: 

 

Implementation and Testing  
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The final version of the implementation of two learning modules has been tested during 

the capstone presentation.  The website was run on the localhost with the presence of a Crédit du 

Maroc branch employee. 

The following pages include some snapshots of the system: 
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Above was the homepage of the system that serve as a starting point for trainees to get to 

know general information about this solution and also to go ahead and connect to the system 
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from anywhere, register for a new account and then inform the manager of a branch to add 

courses to their accounts so that they could jumpstart the rewarding online learning experience. 

2.  This screenshot represents the main log on screen where an already registered 

trainee could enter her credentials and move on to the course selection page.  Otherwise, a 

new user could also register for a new account from this system: 
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3. this is the registration screen for new trainees; such trainee would need to ask the man-

ager of the training branch to add courses to his account: 
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4.  By login as an Administrator, the branch manager could view a list of and search for all 

courses in the system, add new courses, add new trainees and add specific courses to 

specific trainees.  
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5.     The screen shot below represents the form for adding or updating in-

formation of a trainee.  Furthermore, it allows the addition of specific courses to the 

folder of the trainee and selecting his type of access privilege either as an intern, a 

regular employee or an administrator.  Each trainee must belong to a specific de-

partment, group, division, region, branch and location.  
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7. The course selection page is displayed once the trainee enters the proper login creden-

tials.  For instance, after Mr. Redouan Chmali logged in, a list of all the courses that he 

is enrolled in is displayed indicating the course name, description, time and date of last 

access to the course, and the percentage of the learning course that has been achieved 

so far. 

 

Stored procedures: 

For the course selection screen:  This stored procedure takes as input the Login ID 

and outputs all the necessary information about the user and his courses as a datagrid that 

ASP page could connect to in order to get the Data outputted on this Course selection page.  

The code for the stored procedure is: 

CREATE PROCEDURE [dbo].[qry_CourUtilisateur]( 

 @LoginID varchar(255) 

) 

AS 

SET DATEFORMAT DMY 

SELECT distinct(UserCourses.CourseID) 

 , Course.Course 

 , Course.[Description]   As DescriptionCours 

 , TrainingSummary.LastAccess       As DernierAccess 

 , TrainingSummary.LessonStatus As EtatFormation 

 , TrainingSummary.Complete  As FormationFini 

 , ExamSummary.LessonStatus  As EtatExamen 

 , ExamSummary.Correct   As ExamenRéussi 

 , TasksSummary.Score  As EvaluationTotal 

 , ASD.asd_ID              As IdentfiantAssessment 
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 , ASD.asd_StatusID As EtatAssessment 

 , Dept.Dept 

 , Dept.DeptID 

 , Location.Location 

 , Location.LocationID 

 , Site.Site 

 , Site.SiteID 

FROM ((((((( 

 UserCourses 

  LEFT JOIN AssessmentData AS ASD ON 

  (ASD.asd_LoginID = UserCourses.LoginID) 

  AND 

  (ASD.asd_CourseID = UserCourses.CourseID)   

   

 ) 

 LEFT JOIN [dbo].[fnc_qry_TrainingSummary](null, @LoginID, null, null, 

null, null, null, null, null, null, null, null, null, 1, 1) AS 

TrainingSummary ON 

  TrainingSummary.LoginID = UserCourses.LoginID 

 AND TrainingSummary.CourseID = UserCourses.CourseID 

 ) 

 LEFT JOIN [dbo].[fnc_qry_ExamSummary]( null, @LoginID, null, null, 

null, null, null, null, null, null, null, null, null, 1, 1) AS ExamSummary ON 

  ExamSummary.LoginID = UserCourses.LoginID 

 AND ExamSummary.CourseID = UserCourses.CourseID 

 ) 

 LEFT JOIN [dbo].[fnc_qry_TasksSummary]( null, @LoginID, null, null, 

null, null, null, null, null, null, null, null, null, null, null, null, null, 

null, null, null, null, null, null,1 , 1 ) AS TasksSummary ON 

  TasksSummary.LoginID = UserCourses.LoginID 

 AND TasksSummary.CourseID = UserCourses.CourseID  

 AND TasksSummary.asd_ID = ASD.asd_ID  

  

 ) 

 LEFT JOIN Course ON 

  Course.CourseID = UserCourses.CourseID 

 ) 

 LEFT JOIN dbo.Dept ON 

  Dept.DeptID = ASD.asd_DeptID 

 ) 

 LEFT JOIN Location ON 

  Location.LocationID = ASD.asd_LocationID 

 ) 

 LEFT JOIN Site ON 

  Site.SiteID = ASD.asd_SiteID 

WHERE 

 (UserCourses.LoginID = @LoginID) 

 

Executing this stored procedure directly on the SQL managers results in the follow-

ing: 
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8. Next is the welcome screen of the learning content that was developed using the Micro-

soft Content Viewer.  This viewer has plan links to the left that allow a seamless brows-

ing experience of the content of the course as well as the testing questions.  In addition 

to this, the viewer has a navigation bar on the bottom of the page that allows a user to 

view a summary of the training module which indicates which modules have been suc-

cessfully learned and the time spent at each module.  The exam results could be viewed 

by clicking on the respective button of the navigation bar.  From it, the user can return 

to the course selection page or disconnect from the system altogether. 
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9. After which there is a page outlining the course, any link on the page, the header or to 

the left side can take you directly to the learning concept  
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10. Flash Presentations of modules is possible along with embedded test questions. 

Results and summary of the learning experience could be accessed for the navigation bar-

located on the bottom of the page 
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10.  Simulations based on real world situations can be easily implemented using the content 

viewer. 

 

11.  The test taking module of the learning system allows presenting questions in the MCQ 

format and getting the response from the user.   
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1. At the end of test taking the last window displays the average percentage score of all 

the test responses.   Depending on whether the user has achieved a score superior to 

a pre-defined minimum score required that can be changed anytime by the manager 

for any course, a message is outputted either congratulating the user or asking him 

to take the test again later. 
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13.  By clicking on the “Résultat d’Examen” that can be found on the navigation bar on 

the bottom of the screen, the user gets a detailed report of the taken test that includes 

the questions, a feedback on the answer, a score for the answer and whether the answer 

was successful or not.  
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Web-based Banking Intelligent 
Tutoring System 

 

 

Chapter 5: 

 

Work in Progress 
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Querying The Crédit du Maroc OWL 

Knowledge Base Using the a Reasoner 
 

1.  Presentation of the Current System: 

A banking tutoring system was developed as part of a requirement for Crédit du Maroc and 

in partial fulfilment of the Capstone Project at the School of Science and Engineering at Al Ak-

hawayn University.  Such system included all the major parts required of a modern Learning 

Management System targeted for the professional job market.  The enhanced learning module 

browsing and testing capabilities aimed to convey the banking knowledge base in a user friendly 

format and test for the acquired knowledge promptly.  The content of the modules are presented 

using the Microsoft Content Viewer, an open source toolkits that allows content to be presented 

from a variety of sources including flash, html branching, voice, video.  Topics of a specific 

learning module could be browsed sequentially or a navigation bar may be used to skip to a par-

ticular concept; once finished a user could logout then log back in to the bookmarked page where 

she left off.   

Further, the performances and learning experiences are recorded on a MSSQL managed da-

tabase in the form of time spent on each task and scores achieved, offering the teller trainees a 

glimpse of their areas of weaknesses and strengths and giving the bank branch manager a de-

tailed report on each trainee as to who performs best in the training and thus should be offer a 

chance to work in real bank settings.  Indeed, the manager could add courses to the system, as-

sign tellers new courses, search the system using different criteria such as by name of user or by 

top 10% performers.  All these functionalities are ensured through the optimal use of Procedural 

SQL stored queries on the database that are called as needed by the ASP.NET pages.   
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2.  Proposed enhancements to the System 

   As a significant addition to the Crédit du Maroc OWL Ontology that was built as part of the 

Capstone project, a logical reasoner called JTP (an Object Oriented Modular Reasoning System) 

that was created at the Stanford is connected to the OWL Ontology.  The implementation of this 

combined OWL ontology-reasoner inference engine works by first consulting our OWL ontol-

ogy, performing the required intelligence through a set of queries, and outputting results to yet 

new OWL ontology which then can be rendered in the our Content Viewer.  

2.1Ontology 

The OWL ontology underlying the Intelligent Banking tutoring system is made available to the 

web application Content Management System. It contains hierarchies and descriptions of bank, 

bank agents and bank operation categories with their instances, along with the relationships that 

exist among entities and the rule based restrictions on the pairing of instances of a particular en-

tity.  

On the pages below are examples of different parts of the Crédit du Maroc bank Ontology 

 
 The Account Payable Part of the Ontology: 
 
The ontology defines the concept of an Account Payable with the declaration excerpted 
below:  

<owl:Class rdf:about="#AComptePayable"> 

  <rdfs:label>Compte Payable</rdfs:label> 

  <rdfs:subClassOf rdf:resource="#ADureeCourtedesCredit"/> 

  <rdfs:comment>Le total des balances des fournisseurs ou des créanciers. Les totaux 

sont obtenus en bilan : - par le transfert périodique des totaux des comptes de fournisseur - par la signa-

lisation simultaneaous de tous les détails dans les comptes de fournisseur et le livre. </rdfs:comment> 

 </owl:Class> 
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According to the specification, Le Compte Payable est Le total des balances des four-

nisseurs ou des créanciers. Les totaux sont obtenus en bilan : - par le transfert périodique 

des totaux des comptes de fournisseur - par la signalisation simultaneous de tous les dé-

tails dans les comptes de fournisseur et le livre 

The full text of the declaration additionally stipulates that an Account Payable of Accout 

Payable of short duration, which in turn has a subset called passive debts.  As for the 

rules, this last Passive Debts are made to equal another entity called blank which repre-

sents the combination of two entities called Debts of Long duration (exceeding one year) 

and those of Short Duration which must be blocked in1 year.  Another link with a special 

transitive symbol exists in the far right between the Debt Long duration and that of Short 

duration which indicates that after 1 year from inception and if not paid, a debt of Short 

duration transfers to become a debt of long duration. 

The Client Portfolio Part of the Ontology: 

The second chart is another part of the ontology representing all types of Client 

portfolios with different rules.  The extensive chart below is partly linked to the first chart 

since everything belong to the same ontology; specifically the reason for the relation be-

tween a Client’s Portfolio (a money account that has positive value) and his account pay-

able (a short or long term debt) is the urgent banking requirement of first satisfying any 

overdue debt balances from the Portfolio of the client without having to resort to other 

types of collection techniques.  Other significant information that represent how thing 

shall work in the real word is the fact that any Client Portfolio is not only linked to him 

exclusively, but it may be linked to another beneficiary if the client chooses to do so. 
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2.2 Reasoner 

Following the above last bank ontology example of Client Portfolios reveals a 

straightforward logical path for pairing the Portfolio of a Client with the his selected Debt 

Profile. Because this was specified in a standardized format in the OWL ontology, it is a 

straightforward task for a powerfull reasoner to  take on the task of inferring information 

that could be outputted as a result of combining different things.  

For the purpose of resoning on the the Ontology and producing consistent results, 

I resorted to using the JTP, a Stanford Knowledge Systems lab product which is named 

the object-oriented modular reasoning system. JTP is quiete simple but extremely power-

ful with its modular architecture.   

Although at first I was sceptical about choosing this technology enabler since it is 

Java based while my whole system is based on ASP.NET, I decided to go on with its im-

plementation and integration within my system.   

When running the different types of queries, one thing that I mostly disliked about 

the implementation is the time complexity of the resoning process.  It takes noticeable 

amount of time to display the output OWL that is in turn formatted for HTML rendering.    

 EXAMPLE QUERIES USING THE LAST ONTOLOGY CHART: 
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Querying for properties: 

The reasoning agent can query for the properties of the Client Account Payable as 

implied by the various restrictions in the knowledge base. Specifically, it asks for the 

Name and Amount of the Account Payable that the Client has within the Bank. The an-

swer to this question depends on the values passed with the question: 

Suppose on the knowledge base we have an Account payable Client instance de-

fined by an ID ACCPAY1, then using the following Query yields: 

Query: 

(|/AComptePayable#|::|ACCPAY1| 

?x?y) 

-----------> 

X = |/ AComptePayable #|::|EL ASMAAY SALAH EDDINE| 

Y = |/ AComptePayable #|::|-27000.00DHS| 

 

2.3 The OWL Output 

What makes this reasoner even more appealing is its capacity to output the results 

as OWL Ontology of results.  From the Ontology OWL results it is just a matter of From 

text manipulation to generate the an HTML page that can be integrated within my Con-

tent Management System for real intelligent applicability in the Banking training domain.    
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