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1. INTRODUCTION
This document is the requirement analysis report of our senior design project. In the first part of our report, we made the problem definition of our project, explaining why the EDUPLAN is necessary, and who will need to use it. We gave brief information about the hierarchical structure of the project. In the Research part, we reported our research results in marketing, literature and technical fields research. In the marketing field search, we found a couple of software products which serve for education area in a similar way to our project. In the literature research part, we found and summarized some articles which are related to our project and made research about the necessary technologies that we will need during our design period. In the Project Requirements section, we defined our software and hardware, functional and non – functional requirements of our project. In System Analysis and Modeling part, we drew the Entity – Relationship and Data Flow diagrams. In Scheduling part, we planned our time schedule for designing the project. In Risk Management part, we tried to estimate some risks that we may encounter during the design phase of the projec and found out some suggestions to solve those problems.
1.1 Project Title
Our project title is EDUPLAN, Change Management and Quality Framework for Course Design and Planning.
1.2 Problem Definition

Standardization and organization of process between two institutes which are doing the same job is a challenging task. Altough it is difficult, standardization and organization is crucial for maximum efficiency in many areas. Education is one of these areas, and it is one that standardization is especially important. One of the most important goals in education is to establish unity in education. If unity is established, it will be much more easier to reach the goals determined. It is always easier to manage institutes if their quality level is same, or at least, close to each other.

It is an unpleasant reality for education staff that the education system is more on paper than electronical environment. This situation makes remote control almost impossible. Another reality is that the education, which is spread all over the country, is controlled by a center. It is certain that an insufficient remote control mechanism would have a great impact on the education’s quality and standardization. With an education system which is executed on paper, a control mechanism with inspectors, and a mentality that hides the problems rather than solving in the times of inspection, it is impossible to reach the quality goals. Because of this, it is a necessity to shift the quality management systems of education to the electronical environment.


The project’s title is EDUPLAN – Change Management and Quality Framework for Course Design and Planning. To be more descriptive, it could be said that the resultant product of this project will aid education staff who work for different institutes and different positions. Actually, this sentence gives clues about the structure that lies behind the project. The phrase different institutes means that there will be both horizontal and vertical relationships between them. The relationship between two similar institutes is a horizontal relationship. An example could be two primary schools. The relationship is called a vertical relationship when we mention about hierarchy. If we consider the primary schools as an example again, the relation between them and the top level of the hierarchy, ministry of education, is a vertical relation. The primary schools apply the decisions of the ministry. Hierarchy could exist within an institute rather than different institutes, as well. Faculties and their departments in a university could be a nice example for this situation. With all these examples, it will be easier to understand the hierarchical skeleton of EDUPLAN.

It would be logical to dub the courses as base structures of an education system, so if one should summarize what the education planner does, he / she could say that it gathers necessary information about the courses and helps the educators to improve or maintain the structure of a course in a way that the course will meet the expectations, which are called the abstract goal of the course. Each course is designed and taught to satisfy one specific abstract goal. The Turkish history course, as an example, is shown below:
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Figure 1.1 – A sample visualization of the Turkish History course


At Figure 1.1, there are new terms about the courses. The first one of these terms is the syllabus. The syllabus determines what will be taught. The other term, course plan, determines when a subject in the syllabus will be taught. The last term, course material is the term that represents all the audio – visuals that will be used to teach the course. All these are closely related to each other and a change in one of these (except the abstract purpose, if the abstract purpose changes, the whole course changes, it is so rare) may require changes in others. For example, in a course which teaches the subjects A with the book Subject A and B with the book Subject B, if it is decided to add a new subject C to the course, a new book which explains the subject C must be added to the course materials list.

As mentioned before, these entities depend on each other. To make the dependencies  more clear, a list could be helpful:

· The course materials depend on the course plan.

· The course plan, so the course materials, depend on the syllabus.

· The syllabus, so the course plan and the course materials, depend on the abstract purpose.

· There is nothing that the abstract goal depends on, since it is the main idea that determines all the other entities of the course.

It is almost impossible to avoid changes of entities in a course, since the requirements of the course change in time. Avoiding changes would cause getting away from the abstract goal of the course in a period of time, because although the abstract goal is the same, the way to reach it changes in time. The problem is that these changes may damage the integrity of the course if not managed properly. After all changes, there should be a mechanism that gives warnings and suggestions to the educator, to maintain the integrity. The education planner tries to achive this goal in different ways.
The education planner helps the educators by controlling the compatibility of the materials with the plan, the plan with the syllabus, and finally the syllabus with the abstract goal. So when an entity is changed, the system will check the integrity and if it finds problems, it will create suggestions.

The changed version of the education system should not always be a completely different one, it could also get closer to a subversion of the system in a past time. Here, the keyword subversion is very important, since the education planner should also keep the subversions of the education system when changes are made. For example, if a subject was removed from a course’s syllabus and it is decided that it should be in the course again, the system should suggest the course materials about that subject which were in the course in the past time. In situations like this, an education planner which keeps the subversions of the education system would have a great advantage by having a constantly growing knowledge about the course. With subversioning, the longer the education planner is used, the more useful it will be.
Up to here, all the ideas that will be used for the education planner is based on the course. It should be kept in mind that there could be some unwanted situations which aren’t only about the course. For example, consider a course named D which will be more useful if the courses A, B, C are given to the students before. In other words,  the other three courses are prerequisites for the course D. So this course could reach the abstract goal more or less, with different groups of students. This situation is not about the course, since the abstract idea, so the course is the same. It is about the knowledge level of the student groups. Because of this, the education planner should also say that teaching course D without teaching the other three courses would be trivial. It could suggest teaching the three courses or changing the content of the course D in a way that the students won’t feel the lack of the other three courses.
As a conclusion, the main steps which will be followed for the solution of the problem could be listed as below:
· Building the hierarchical structure between the educators in different positions and course entities: here, to make the problem easier, the educators and the course entities that they determine could be considered together. To be more clear, the ministry of education and the abstract goal plus the syllabus, the school group and the course plan, the teacher and the course materials could be considered in a similar way.
· Determination of the integrity of an education system by keeping the entities of the course under control, which will be done by constantly checking the compability of the course entities, and how much the other entities can serve the abstract goal, in short words, course – based quality management system.
· Determination of the knowledge level of a student who will take a course, checking whether the student has the enough amount of knowledge or not, if not, offering a solution (e.g. teaching another similar course, offering a course before taking this course or change the course’s content so that the student won’t have any problems, in short words, student – based quality management system.
2. RESEARCH
During our research process, we realized that our goal we wanted to achieve in our project is quite similar to the method known in the world as curriculum mapping. So we built our research upon this keyword.
2.1 Market Research
We found two software products in the market which make curriculum mapping. These are: 

myMaps is a curriculum mapping application designed to assist colleges, universities, and corporate training departments in managing the quality of their curriculum. This easy to use web-based program collects and analyzes data related to how course content, teaching strategies, delivery methods and assessment methods correlate to program level outcomes or standards. [1]

In myMaps program, the user first creates a project, then fills the project with courses, people, reports and defines the necessary information for that course (e.g. year, semester, week, number of students registered) and many more information fields.


We preferred not to paste any screenshots here due to the reason that the application does not have almost any visuals. Instead, we will give the user – id and password of the account that we created:

User – id: zibidyum

Password: 3306555
Atlas Curriculum Mapping is a mapping application developed by Rubicon, that is a customizable, web-based application designed to electronically encompass the process of curriculum mapping which facilitates collaboration among teachers across subjects, grades and schools. [2]

TortoiseSVN is a SVN client, implemented as a Windows shell extension.[3]
2.2 Literature Research
As we mentioned before, the keyword curriculum mapping was the one that we spent most of our time on. 

Curriculum mapping is a system that thematically aligns assessment, curriculum and instruction. It is a process for collecting data that identifies the core content, processes, and assessment used in curriculum for each subject area in order to improve commnuniation and instruction in all areas of the curriculum. It is a technique for exploring the primary elements of the curriculum which are listed below:
· What is taught
· How instruction occurs
· When instruction is delivered.
A curriculum map will do the following:

· Help identify seams and gaps

· Identify repetition within scope and sequence

· Allow vertical alignment of assessments, content and methods across years or grade levels*

· Support horizontal alignment of assessments, content and methods between subjects*

· Improve both curriculum delivery and assessment over time.

Below is a curriculum mapping model:
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Figure 2.1 – A curriculum mapping model


As mentioned above, it is a crucial phase to store the old versions of the course entities (curriculum, course plan, course material). To do this, we need a versioning control tool. By the suggestion of our instructor and based upon our research, we decided to embed SVN in our project to achieve this goal.

SVN is an open source version control system. It is used to maintain current and historical versions of files such as source code, web pages, documentation or as in our project, course entities.[4]

As in many software products, our project will also use a database management system to keep information. Our preference will be MySQL, because it has consistent fast performance, high reilability and is easy to use. In addition to these, as a group we have some experience about using MySQL and we think that it would make our job easier.

MySQL is an open source database management system which gives support to multiple platforms. The program runs as a server providing multi – user access to a numbe rof databases.[5]

In the implementation of our project, we will use Java language. Our alternatives were C# and Java and we compared these languages. Examining our comparison results, we concluded that using Java would satisfy our needs more than C# since Java has better support, it is more widely used and it is platform independent. Another important reason for our choice is that we have more in Java experience than in C#.
3. PROJECT REQUIREMENTS
We defined our functional requirements after analyzing the project into parts. After discussions in the group we decided to seperate our requierements into two parts.

Basic Requirements: The requirements marked with (*) symbol are basic requirements that are mainly expected in our project.They will definitely be implemented on final project demo.
Possible Requirements: The requirements marked with (**) symbol are possible requirements that we consider to define in our project in order to make a successful and sophisticated implementation.
Each user of the program, teachers, inspectors, managing group and ministary staff will be able to sign up, log in to the program. Naturally only signed up users will be able to log in and make changes.

Ministary Staff:

· Sign-up and login*
· Creates abstract purposes*
· See curriculum*
· See student feedbacks*
Managing Group:

· Sign-up and login*
· Create curriculum*
· Create expected skills to be developed in the students** 
· Horizontal mapping between curriculums*
· See abstract purposes*
· See course plan*
· See student feedbacks*
· See teacher suggestions**
Teacher
· Sign-up and login*
· See curriculum*
· Create course plan*
· See skills of students**
· Vertical mapping between curriculum and course plan*
· See skill providance of curriculum to  the student**
· Send suggestions to managing group**
Inspector
· Sign-up and login*
· Insert student feedback*
An additional aspect desgined for teacher user type is that while the teacher creating a course plan, the program will show suggestions for the entity being filled. This suggestions will be taken from a database that holded in the program and related entities will be selected after a search in the database by keywords that the user of the program will enter. The alarm system will intervene in this step of project. While creating a course plan if a requirement defined in the curriculum is leaved empty the program will warn the teacher to fill that requirement. 

Likewise while a managing group member creating a curriculum, he will be able to see matching parts of the entity being filled with the old year’s versions of the curriculum as suggestions of program. The alarm system is also active for managing group type users. Managing group members will be warned if a requirement of curriculum is not fulfilled after finishing of a course plan creation. Managing group members will also be responsible from defining the skills provided by curriculum which are expected to be gained by students. Our goal here is to keep the information student skills, so that the teachers will be aware of capabilities of their students and they will avoid possible unnecessary subject repetitions that the students already know or teaching advanced subjects that students do not have basic background. 

The Inspector user type is in charge of inserting the feedbacks collected from students. These feedbacks will be used to measure the accomplishment of the curriculum, course plan and course materials.  

3.1 Non – Functional Requirements

Usability:  Our program must be clear, visualized and user friendly. Since possibly most of the users of this program will not have advanced computer using experience, the user interfaces of the program must be simple, well organized and clearly commented. 

Interoperability and Portability: We will use web services. The characteristic properties of web services are interoperability and portability, so our project will also have these properties. Our project will be platform independent.
Reliability: Since the main idea of our project is automating the education quality management, and our main goal is to be able to give correct and precise results so that the user will not need to check the results, and this depends on how the mappings are done. So, properly working mappings will make our project reliable.
3.2 Software Requirements
· MySQL Server as DBMS
· Subversion 1.5.4 as subversioning tool
·  NetBeans IDE 6.1 as development environment
· JDK 1.6
· Internet Explorer 5.5 or higher, Mozilla Firefox 1.0 or higher
· Apache Tomcat 5.5
3.3 Hardware Requirements
· A medium level computer with Internet connection
4. SYSTEM ANALYSIS AND MODELING

4.1 Use Case Analysis:

Common Use Case Scenarios

Use Case: Sign-up and Login

This use case will be applied in all groups. In that case new users will get username and password from the system. If they are signed in before they will enter username and password to log into the system. Correct username and password should be entered in order to ig into the system.

Use Case: See curriculum


This usercase is valid for teachers, managing groups and ministary staff. Ministary staff is able to select and visualize all the curriculums. The managing groups type users and teachers can only visualize the curriculums that are related with their departments.

Use Case: See course plan


This usercase is valid for teachers and managing groups. The managing groups type users and teachers can only visualize the course plans that are related with their departments.
Use Case: See Student Feedbacks


This usercase is valid for managing groups type users and ministary staff members. Managing group types users can only see the feedbacks that are given for their departments. Teachers are not allowed to see these feedbacks.
Use Case: Versioning
This usercase is valid for teachers and managing groups. The managing groups type users can store created curriculums and teachers can store created course plans with versioning.
Ministry Staff Use Case Scenarios

Use Case: Create Abstract Purposes

In this use case ministary staff type use will create absract purposes and store it into abstract purposes database.
Managing Groups Use Case Scenarios

Use Case: Create Curriculums

In this use case managing groups type user will create curriculums. Managing group types users can only create curriculums for their departments. These curriculums should fulfill abstract purposes.
Use Case: Create Expected Skills To Be Developed in Students

In this use case managing groups type user will select a curriculum created for his department. Then he will create the skills that are planned to be developed in the student after taking the courses related to selected curriculum.
Use Case: Horizontal Mapping Between Curriculums

In this use case managing groups type user will select a curriculum created for his departments and compare it with another curriculum that is created by other managing groups for fullfilling the same abstract purposes. 
Use Case: See Teacher Suggestions
In this use case managing groups type user will see the suggestions made by teachers. . The managing groups type users and teachers can only see the suggestions that are made for their departments.

Teacher Use Case Scenarios

Use Case: Create Course Plan

In this use case teachers will create course plan accoarding to the curriculum maps defined before. While creating course plan user will enter keywords and the program will make suggestions to the teacher. This keywords will be used for searching in the database system. The teacher can only create a course plan for his department.
Use Case: See Skills of Students
In this use case teachers will see the skills of the students. The teacher can only see the skills of his own students. The more detailed explanation made in functional requirements part. 
Use Case: Vertical Mapping Between Curriculum and Course Plan

In this case teachers will select a course plan and compare it with the curriculum that is defined by the managing groups for the selected course. After this mapping the system will detect the missing points between the curriculum and the course plan. The teacher can select the course that is created for his department for mapping purposes.
Use Case: See Skill Providance of Curriculum to The Student

In this case teachers will see skill providance of the curriculum to the students. By this information we have planned to make the teacher to see the crucial points of the curriculum aims to teach students more clearly. Again the teacher can only visualize skill providances assigned for his department.
Use Case: Send Suggestions to Managing Group

In this case teachers will send suggestions to Managing Group members about the course plan, course syllabus etc. By creating such a feature we are planning to increase contribution of teachers to the curriculum. Teachers can only send suggestions to the Managing Groups that are related to the same department with themselves.

 Inspector Use Case Scenarios
Use Case: Insert Student Feedback

In this case inspectors will insert the feedbacks that are collected from students to the system. 
Ministry Staff Use Case Diagram:
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Figure 4.1 – Ministry Staff Use Case Diagram
Inspector  Use Case Diagram:
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Figure 4.4 – Inspector Use Case Diagram

Managing Group Use Case Diagram:
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Figure 4.2 – Managing Group Use Case Diagram
Teacher Use Case Diagram:
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Figure 4.3 – Teacher Use Case Diagram

4.2 Entity – Relationship Diagram
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Figure 4.5 – Entity – Relationship Diagram

4.3 Functional Modeling


For simplicity, we separated the DFD into four parts, one for the ministry staff, one for the managing group, one for the inspector and one for the teacher.
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Figure 4.6 – DFD part for ministry staff
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Figure 4.7 – DFD part for managing grouop
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Figure 4.8 – DFD part for inspector
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Figure 4.9 – DFD part for teacher

5. RISK MANAGEMENT

During the implementation of this project, like all software projects, we will face some risks. So if risks are unavoidable, it is important to decrease the effects of risks to minimum by doing risk management. This section discusses about the risks that we may face.

5.1. Risk Table

	Risk
	Probability
	Impact

	Lack of knowledge
	50 %
	3

	Dropping course
	2 %
	1

	Falling behind schedule
	25 %
	2

	Disagreements among team members
	25 %
	2

	Lack of experience
	70 % 
	2

	Modification of user requirements
	25 %
	3

	Incompatibility issues
	50 %
	2


1: Critical
2: Marginal
3: Negligible

5.2. Risk Descriptions


Lack of knowledge: Since we are still students and we will use most of the technologies necessary for the project for the first time, it is certain that our knowledge is not enough to complete the project. Although this seems like an important problem, it is one of the least effective risks. Thanks to the seas of documentation in the Internet, it will be easy to complete our knowledge which is necessary to continue the project.


Dropping course: Since our group is composed of three people and we are having difficulties, if one of our project members drop this course it will be a disaster for the project. Although this is a very critical risk, the probability of this risk is too low. None of the project members think about quitting now, or in the future.


Falling behind schedule: It is a problem that we can face any time during the project design. Health problems of the project members, or other courses that they take could lead to unforseen consequences. While this is not so critical in early phases, it could cause serious problems during the completion of the project because of the time constraints. It is important to obey the schedule to reduce the probability of this risk.


Disagreements among team members: Disagreements are inavoidable, according to human nature, everybody may think that his / her idea is perfect, at least for a while. The important thing is to save the most time possible from these disagreements. Time is so valuable in this project and it is important to end the disagreements and continue the project as soon as possible. This could be considered as a marginal risk, but we are comfortable about it because we worked together before and we know how to solve our rare disagreements.


Lack of experience: It is almost certain that we will have problems caused by our lack of experience in software development. It is a marginal problem, because tutorials and all the documentation solves the knowledge problem, but experience is necessary in unexpected conditions. There might be times that we will not be able to find a tutorial which will solve our possible rare problem. The only solution for this problem is years, which we unfortunately will not have for this project.


Modification of user requirements: Being one of the main problems of software engineers encounter, it is possible that we will also face this problem. The client is always right, so the only solution is to do what he / she says.


Incompatibility Issues: This is a marginal problem which may waste days of effort, in other words, hundreds of lines of code. A possible solution could be staying alert while writing the code, and if any incompability issue is faced, searching for alternative tools.
6. SCHEDULING – GANTT CHART
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Figure 6.1 – Gantt Chart Part 1
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Figure 6.2 – Gantt Chart Part 2
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