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1. Overview

This is the senior project final report of team5 formed by Fatih Buğra ÇETİNKAYA and Barkın CANBAZ. The aim of the project is, creating an Interactive Turkish Language Tutoring System for foreign students. The tutoring system will help the students to learn the Turkish Language. This tutoring system allows an instructor to create puzzles on desired Turkish words and allows the students to play over Internet. The tutoring system will teach Turkish words and simple grammar rules, and test the student’s knowledge with different puzzles.
Our aim is to create a site which teaches Turkish to foreign students. So our domain is students that come from foreign countries and want to learn Turkish. Their education level can be different such as some of them can know a little Turkish while others know nothing. So our site should provide all expectations and should be for all levels.

This report mentions the revised of report1 and report2 that we gave to instructors. Also the architecture of  the tutoring system is included in the report.
This report is composed of headings which are; Overview, Table of Contents, List of Figures, List of Tables, Introduction, Purpose, Scope, Glossary and Abbreviations, Part 1: Preplanning and Project Management, Part 2: Requirement Specification, Part 3: Architectural Design, References, Appendices and Index.
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2. Introduction
     2.1 Purpose

The purpose of our project is; to build an Interactive Turkish Language Tutoring System for foreign students. We hope interactive tutoring system will be helpful a lot for foreign students in order to learn Turkish Language since there aren’t enough systems for students over internet. 
An instructor will be able to create puzzles and evaluated done puzzles and there will be different levels of puzzles according to the knowledge of students. Students are allowed take grammar tutors and vocabulary tutors in the system also they will be able to play games and puzzles according to tutors.
2.2 Scope
The scope of our project is foreign students who want to learn Turkish. Their education level can be different such as some of them can know a little Turkish while others know nothing. So our site should provide all expectations and should be for all levels. Just like Turkish knowledge computer knowledge of our users can be again different. This means our site should address to all degree of users. We direct to the ages 18 to 30. So we should consider the fact that the rapidity of learning is changes from age to age. We should also try to make it enjoyable for that age interval in order to not bore students. There can be differences between financial conditions so we should not want something special because not all of the students can satisfy it. We should also consider the environment that they are going to use our site. For example if it is a noisy environment it is useless to put sound effects.

3. Literature Survey

3.1 Structure of Turkish

There are 8 vowels and 21 consonants which form Turkish alphabet. Vowels are made up of 2 groups that are back vowels (a,ı,o,u) and front vowels (e,i,ö,ü). If a word’s first syllable contains a back vowel the other syllables should also contain back vowel. If it starts with a front vowel then other vowels should also be front. This is called vowel harmony and Turkish is based on this rule.


In Turkish you can only pronounce a letter in one way which means there is no several sound for a letter. Words are pronounced just as same they written. Pronouncation is specific for every letter in every word.


Turkish contains no gender. There are specific words-dişi, erkek, kız, kadın- which are used before a noun to Express sex of an animal or a human being. Also no articles are used in Turkish.


To make words plural –ler,-lar suffixes are added to the nouns. If other wanted to be added to the noun they follow the plural suffix. In the case that are two vowels (one at the end of the word, other at the beginning of the suffix which is going to be added to that word ) n,s,ş,y letters are inserted.


Word order in Turkish do not have a strict rule. Genarally in a sentence pronoun or npoun appears at the beginning as a subject ant at he end there is verb. As Turkish is a flexible language a sentence can also start with a verb in some cases such as poetry in order to emphasize that word. [1]
3.2 Difference of Turkish from other Languages
Turkish shows too many different features that are phonologically,morphologically, syntactically or content differences.


At first, there exist a vowel harmony which means the vowel that exist in the previous syllable determines the phonetic shape of the vowel of the next syllable. In other words a word is made up of all velar vowels(a,o,u,ı) or palatel vowels(e,ö,ü,i) but not both. This causes a phonological difference between Turkish and other languages.


Morphological difference is that grammatical ideas like possession, tense or person can expressed by suffixes. Verb-stems can also be widen with the use of different kinds of suffixes(example: kalem( pencil, kalem-lik( pencilcase, kalem-ler(pencils, …). In brief,nominal forms have a great importance because different suffixes can be added to them.


Another difference is syntactically difference. In Turkish, words can occure in varied positions in sentences. This make nothing but stylistic variations. In order to use different clauses, in Turkish there are phrases and single word structures that contain many suffixes. In other words without using clauses or conjunctions long sentences can be constituted as this language has a characteristic to use participial and gerund constructions. Shortly,great word-building capacity make Turkish a very flexible language.


There is also a content differnce between Turkish and other languages, In Turkish usually one single word is enough to activate complex meanings.


The other differnce is that only one word is used for gender not he,she or it differently. There is also nothing like der,die,das which occur in German. [2]
3.3 Intelligent Tutoring System

Intelligent Tutoring System is a system that provides individualized tutoring or instruction. Each Intelligent Tutoring System must have these three components:

· knowledge of the domain 

· knowledge of the learner 

· knowledge of teacher strategies 

The domain refers to the topic or curriculum being taught. The learner refers to the student or the user of the Intelligent Tutoring System. The teacher strategies refer to the methods of instruction and how the material shall be presented. [3]
3.4 Tutoring System Survey
Lots of web-sites were investigated about Turkish Language Teaching and they are given in the following below;

1. http://www.cs.bilkent.edu.tr/~guvenir/CATT/
2. http://www.turkishlanguage.co.uk/about.htm
3. http://www.onlineturkish.com/
4. http://www.turkishclass.com/
We investigated these systems and 1st does not have a useful user interface also it doesn’t contain puzzles. 2nd, 3rd and 4th have useful interfaces but they don’t contain any games and puzzles. Our system will contain more games and puzzles also we object to create very useful user interface.
  3.5 Previously Developed Tutoring Systems in Past

ADIS is an Animated Data Structure Intelligent Tutoring System that has been developed as a teaching aid for a course on Data Structures to enhance students' understanding of data structures such as linked-lists, stacks, queues, trees and graphs. Not only it has the capability to display data structures graphically but also it is on the computer screen as well as allowing graphical manipulation of the data structure created. There is a tutorial knowledge of exercises, where students can learn basic algorithms (insertion, deletion etc.) of data structures visually. [4]
ANDES is a physics tutoring system.the main goal of the Andes is to develop a system that is like web based homework (WBH) in that it replaces only the paper and pencil homeworkof a course and also it increases student learning. For exmple a typical physics problem and its solution place on the Andes’ screen. Student read the problem and draw vectors and coordinate axes, define vairables and enter equations. All these are actions that can be made by paper and pencil. Unlike PPH,  an action is done as soon as possible and Andes give immediate feedback. Principal Investigator of Andes system is Kurt VanLehn and Co-principal Investigator is Kay Schulze. [5]
4. Part 1: Preplanning and Project Management
4.1 Project Planning

· Project Scheduling

· Risk assessment

· Effort assessment

· Workload of each team member

4.2 Project Scheduling

· Literature Survey  –  3 weeks ( Turkish Language Teaching and Tutoring Systems )

· Tutoring Systems Survey – 1 week ( What have been developed in two topic in the past )

· Interview – 1 week ( Turkish Language Instructors )

· Design – 3 weeks

4.3 Risk Assessment

· Group members may be ill at critical times.

· Internet connection may get messed up.

· Hacking problems.

· Project can not be finished on time.

· Users may not be satisfied with product.

4.4 Effort Assessment

The tasks should be completed correctly in the schedule and everything should be on time. When we finished the tutoring system it should be useful for foreign students. Some users will be interviewed to measure their satisfaction level with the system.
4.5 Workload of Each team Member

Project Manager: Fatih Buğra ÇETİNKAYA.

Workload of each team member has been assigned and the tasks of team members, are                                                                                                               given in the following below;
Fatih Buğra ÇETİNKAYA

· Library Research

· Interview

· Design
· Database Construction

· Program Developing

Barkın CANBAZ
· Internet Research 

· Tutoring System Survey

· Design

· Interface Construction

· Program Developing
4.6 Revision Part1: Preplanning and Project Management 
4.6.1 Project Scheduling

Literature Survey:  In order to materialize Literature Survey, we went to the Bilkent University Library. We investigated 10 books about Turkish Language and 5 books about Tutoring Systems. 
Tutoring System Survey: In order to get knowledge about tutoring systems, we made internet research and we found web-sites which are helpful for people for Turkish Language learning. 
Interview: We planned to interview with Hayal Zulfikar who is Turkish Language teacher for foreign students in Atılım University however we couldn’t interview with her, since we couldn’t  find her in her room anytime that’s why we will go  to the TÖMER in order to interview .
Design: In the Architectural Design part, you may see the design of the system in detail.
Next Semester: In fall semester we made the research and design of the project, in spring semester we will make the tasks of project in the order of following;
· Code  - 4 Weeks

· Creating database – 3 Weeks 

· Design interface – 3 Weeks

· Integration – 2 Weeks

· Testing – 3 Weeks
4.6.2 Risk Assessment
· The Project can not be finished on time.

· Risk Type :Estimation 

· Probability :Low 

· Effects :Serious 

· Internet connection may get messed up.

· Risk Type :Technology 

· Probability :Low 

· Effects :Catastrophic 

· Group members may be ill at critical times.

· Risk Type :People 

· Probability :High 

· Effects :Tolerable 

· Group members are inexperienced 

· Risk Type :People 

· Probability :Low 

· Effects :Serious 

· Hacking problems.
· Risk Type :People 

· Probability :Moderate 

· Effects :Serious 
· Users may not be satisfied with product.

· Risk Type :People 

· Probability :Moderate 

· Effects :Serious 

5. Part 2: Requirement Specification
5.1 Preface

This report is constructed according to Software Requirement Specification (SRS) on Interactive Turkish Language Tutoring System for foreign students.
This project is based on IEEE/ANSI 830-1998 Standard that is composed of user requirements definition, system architecture, system requirements definition, system models and system evolution.
5.2 Introduction

The purpose of the Tutoring System is to provide individualized tutoring or instruction such as a Natural Language Systems or Foreign Language Learning System. According to instructor’s teaching strategies system allows the foreign students to learn the language over internet.

Tutoring system will allow the instructor to create new puzzles and include new words into vocabulary database.  

Foreign students will be able to learn simple grammar rules, vocabulary, play games and fill in the puzzles.

5.3 User Requirements Definition

· Tutoring System should include grammar tutor.

· Tutoring System should include vocabulary tutor.

· Tutoring System should include games and puzzles.

· An instructor is allowed to create new puzzles.

· Semantic Representations in the form of pictures.

· Tutoring system is open to be improved.

5.4 System Requirements Definition and Partial Specification
5.4.1 System Requirements

·      5.4.1.1 Functional Requirements

· Atılım University should publish the tutoring system.

· User interface should be constructed in Java Language.

· Database should be constructed in SQL.

      5.4.1.2Non-Functional Requirements

· Interface should be useful and efficient with respect to performance.
· Web page should be safety and reliable.
5.4.2 Partial Specification

      5.4.2.1 The Expert Module for a Language ITS

The expert module of an ITS provides the domain intelligence for the system, a model of the expert. In this project we will determine the domain according to interview with Turkish Language instructors and literature survey. [6]
                5.4.2.2 The Learner Module for a Language ITS

The learner module in an ITS includes the information that describes a             learner’s knowledge about what is what is being learned and allows the tutor module to adopt instruction and provide appropriate feedback. This project will be constructed for beginner level foreign students. [6]
                5.4.2.3 The Tutor Module for a Language ITS

The tutor module represents the tutoring strategies and instructional goals used to deliver instruction in the system. The tutor module in an ITS is responsible for enabling the student to solve problems in the domain. This project includes grammar tutor, vocabulary tutor, games and puzzles for tutor module. [6]
                5.4.2.4 Graphical Interface Environment for a Language ITS

The learning is characterized by the graphical interface of the tutoring system. The features for this environment include the tools and non-instructional help that will guide the students as problems get solved. In this project, the target of team is create a useful interface for students in Java Language. [6]
5.5 System Models

Choosing criterions of prototyping model- the traditional methodology within the development of software-based products is linear, a phase oriented life cycle. This approach is called waterfall model. It consists of different levels for definition of requirements, specification, design, implementation, validation, verification, operation and maintenance. In our describing of System Development Method (SDM) we learned the advantages and disadvantages of models. Waterfall model provides advantages in managing the project development. For example scheduling can be set easily by defining the deadlines in each phase. The most important point comes as a disadvantage that is the including the end user into the development. It is very difficult to find and rework a step which was not thought well defined or complete. This situation lead us to apply a more convenient model which can the end user be included in each step. In Prototyping model, according to the user acceptance testing the mistake part or not well-thought part can be immediately found and reworked by the truth. There is no need waiting until the testing part. The cost of revising is low. This model works best in scenarios where not all of the project requirements are known in detail ahead of time. It is an iterative, trial-and-error process that takes place between the developers and the users. Application is developed in small sections called iteration. Engineers use a technique that is called backwards engineering. Iterations are reviewed and critiqued by the software team and potential end-users. It means that each iterative step is compatible with the previous. In other words for example requirements are fulfilled before passing the next iteration. Prototyping model is the best model of developing an interactive software product.

As a result we decided prototype model for user acceptance test. [7]
The model of the system is given in the following below diagram;
           Project Start       
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Figure1. The model of the system

5.6 System Evolution
· User may request extra tutors.

· User may request an English-Turkish dictionary in the tutoring system.

· User may request extra games and puzzles.

· System may include puzzle and game competitions for students.

5.7 Revision Part 2: Requirement Specification
In this section we will mention about details of games and puzzles which we didn’t mention in the report2 enough.
5.7.1 Games
In the tutoring system, there will be games according to student’s knowledge. The games that we are thinking to include to the system are;

· Hangman
· Wordmatch wih pictures
· Spell Game
· Simple Grammar Rules Game
Also when we are developing these games, we  may evaluate different versions of the games that we have declared.
5.7.2 Puzzles
There will be puzzle engine in the system, instructor will input the size of puzzle and words then system will create the puzzle automatically. Also instructor will be able to create puzzles manually. 

Different levels of  puzzles will be created according to knowledge of the student.

6. Part 3: Architectural Design
6.1 Architecture of the System

The architecture of our system is developed according to Relationship Model that shows relationships between the sub-systems. The tasks of every variable in the architecture of tutoring system in given in the following below;
· Student: Foreign student is the user of the tutoring system and all process will start according to student.

· User Interface: User interface is the tool that will help the student to use the tutoring system.

· Tutoring System Engine: Tutoring system engine is the kitchen of the tutoring system and all process will be done there.

· Grammar Tutor: Students will be able to learn some simple grammar rules by grammar tutor.

· Vocabulary Tutor: Students will be able to learn Turkish words by vocabulary tutor.

· Games and Puzzles: Students will be able to play some funny games in order to learn Turkish Language.

· Evaluation: Evaluation will be database of grammar tutor, vocabulary tutor, games and puzzles.

· Instructor: Instructor will be administrator of system who can reach database and tutoring system engine.

The Architecture of tutoring system is given in the following diagram;

Student
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Figure 2. Tthe architecture of the system

7- Glossary

· SRS: System Requirements Specifications
· SQL: Structured Query Language
· ITS: Intelligent Tutoring System 
· SDM: System Development Method
· WBH: Web Based Homework
· ADIS: Animated Data Structure Intelligent Tutoring System
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