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Abstract
The principal of this research was taken from the potential learning using cellular phone which is called mobile learning (mLearning). M-learning system/application should be specially designed so that it is widely and independently accessible to both platform and device being used. As a matter of fact, application/system should be designed by using technology which has high interoperability and compatibility. In addition, the system/application can be used in different environment. Moreover, the instructional design aspect is also important in the mobile learning application design. 
	The system which will be built and named mobile geobid is mobile learning application software. The main focus of mobile geobid is the mobile application for cellular phone which uses contextual approach, that means a teaching learning concept which helps teachers to connect the content of the subject with the real situation. This application will motivate students to make connection between knowledge and the application of their knowledge in their life as a member of family, society, nation, and in their learning process contain on going learning. 
	This mobile learning provides learning material for plane geometry in math in the form of text as the content of the subject matter and pictures that show the context of plane geometry being explained. Besides, the learning text is designed to make students feel that the learning process is conducted similar to the traditional way in which teacher accompanied students during the teaching learning process.
	The designed of this Java-based mobile learning software for plane geometry learning is done by using Rational Unified Process (RUP). The design of class structure is based on the needs analysis by using contextual approach and the subsystem and interface components design which will be implemented. In addition, the implementation of mobile geobid is conducted by implementing it to all classes which has been designed by using Java, as a portable open standard. This has given support to different kinds of application development – an application which run on mobile device with J2ME. It is expected that this mlearning application can be run in many kinds of machine platform, operating system and device. 

Key words: mLearning, RUP, Contextual Approach, Java
	Nowadays, mobile learning (Mlearning) as an alternative for teaching learning process has draw many attention, with the increasing numbers of researches conducted in this area. It was started in Europe around 2004. Mobile learning is a learning process conducted by using mobile device such as notebook, PDA, smartphone, and cellular phone (Hultin, 2008). Mobile learning supports the lifelong education because the users can learn anytime, anywhere in any conditions and situations.
	One of the devices that can be used in this learning process is cellular phone – which development of both devices and users in Indonesia are rapid. Therefore, it is possible to apply the learning process through this technology. It is also based on the cellular users in Indonesia which have reached 45 – 50 millions users out of 240 millions population in Indonesia (PPPPTK, 2007). Besides, the technology cellular phone is keep developing in terms of quality, features and added value, such as processor, memory, multimedia application, etc. in 2005, almost 80% of the cellular phone have connectivity to internet by using general access technology – GPRS (Chen & Duyland, 2005). In general, every year the cellular phone manufactures and sales in Indonesia keep increasing rapidly, considering the price cellular phone is getting cheaper and cheaper, while the features are getting more sophisticated, the potential of using mlearning is getting high.
	Referring to the fact that the potential use of cellular phone for mobile leraning in Indonesia is quiet big, some learning applications to support the mobile learning are highly needed. In building the mlearning application, the software developers need to consider the limitation of memory, processor and screen, without putting aside the competency and features of mobile learning towards the learning results which want to be achieved. This is very much different with e-learning in which the computing resources in mobile device become the main performance to run the application made for m-learning. Therefore, the application for this m-learning should be optimized and more efficient compare to the application designed specially for PC.
	M-learning system/application should be specially designed so that it is widely and independently accessible to both platform and device being used. As a matter of fact, application/system should be designed by using technology which has high interoperability and compatibility. In addition, the system/application can be used in different environment.  By using Java, as a portable open standard, this application has given support for different kinds of application developments, starting from web-based enterprise application which uses J2EE to application which runs on mobile devices with J2ME, the mlearning application can be run at many machine platforms, operating systems and devices.
	Currently, the engineers who develop the m learning applications do not pay attention to the other main aspects on the development of mobile learning applications, such as the pedagogical aspect. in fact, those engineers work alone in implementing the development of technology for learning process without the support from other parties who are responsible and have special expertise which can support the design process of mlearning which utilize information and communication technology.

Statement of Problems and Objectives
	Based on the above explanations, the problems which will be examined in this research are as follow:
1. How is the learning model of Java-based mobile learning software for plane geometry learning?
2. How to design and implement Java-based mobile learning software for plane geometry learning?
The objectives of this research are as follow:
1. Designing the learning model for Java-based mobile learning software for plane geometry learning.
2. Designing and developing Java-based mobile learning software for plane geometry learning.

A. Mobile Learning
Mobile learning (mLearning) as a learning technology by implementing mobile technology is a new thing which is still developing. Therefore, there has not been too many theoretical literature in this area. some of the followings theories are based on e-learning which are assumed as the basis of mLearning. According to what happened in the learning process, mobile learning can be assumed as a learning strategy which uses mobile devices such as PDA, Notebook, Smartphone and cellular phone which is aimed for distance learning (Hultin, 2008). Similarly, Wood (in Tamim, 2006) also stated that the term mobile learning refers to the use of handheld and mobile IT, such as PDA, cellular phone, notebook and tablet PC in the teaching learning process. M-learning is a part of e-learning, which is automatically become a part of d-learning (distance learning)
[image: A scheme of Learning forms (Georgiev, T., E.Georgieva, A.Smrikarov. M-Learning - A New Stage of E-Learning, http://ecet.ecs.ru.acad.bg/cst04/Docs/sIV/428.pdf)]
Picture 1. Form of m-learning scheme, quoted from Wood (in Tamim, 2006)
	MLearning makes it possible for students/pupil to mobilize their learning devices, so that they are not limited to space and time. This kind of learning makes it possible for learners to obtain knowledge individually without the limitation of a class, as in the conventional/classical model which usually conducted through face-to-face interaction with the teacher (Mlearn, 2007). Mobile learning also give freedom to the learner to be in between classrooms, outside classrooms, at home, in the mall, in the field, and anywhere, as long as their locations are reachable by the components of mobile learning (Arrigo, 2004). Mobile learning can solve the problems of limited mobility of e-learning which can only be used by being connected to an internet or intranet connection. This matter will result in immobility of the learning process. Moreover, mobile also give freedom to the learner to access the learning material anytime, without any limitation of time. The learning process can be done in the morning, during the day or at night as the learner wish to do. This benefit can increase learners attention to the learning material, making the learning process become pervasive, and can lead learners to lifelong learning. 
	This kind of distance learning is managed by a Mobile Learning Management System (mLMS), besides that, mLMS makes it possible to conduct synchronous learning, in which the teacher can control/monitor their students when they are accessing the learning materials. On the contrary, the learning process can also be conducted in asynchronous learning in which the learners are not directly controlled/monitored by the teacher/tutor.

B. M-Learning Application Design Aspect.
Generally, the development of m-learning application and mobile device application are very much different to the development of application for desktop PC. Application on mobile device has some limitations that force the developer to adjust themselves with the characteristics that they have. An e-learning content cannot be directly used in m-learning, it should be adapted in advance.
The most significant difference between mobile platform and desktop computer is in the computing resources. Mobile device has a limited processing and resource abilities. This limitation can be seen from the processor, storage capacity, and input/output device. The developer has to consider some aspects which are related to this limitation of hardware.

C. J2ME
J2ME is a Java technology which focus on mobile device application. The difference with the other Java technology is in the features and the requirements of the resource. J2ME is divided into configuration, profile and optional API which provide specific information on API and the equipments. 
J2ME configuration is a specification that defines the environment of software for many different equipment according to a group of characteristics, such as type and amount of memory, type and the processor speed, and the available network connection.
Right now, there are 2 configurations of J2ME, among others are:
a. CLDC, which is directed for electronic device that has limited resource and is developed for wireless Java, which makes enable cellular phone users or PDA to download and run Java application (MIDlet) to their devices;
b. CDC, which is directed to electronic devices that is located between equipments supported by CLDC and desktop system supported by J2SE, such as set-top-box, web telephone, and high-end PDA.
Profile is intended to enrich the configuration features by providing additional classes which is more specific to the type of the devices. MIDP is a J2ME profile which is very much well-know right now, because devices that support MIDP is a product that is needed in the market. One of the interesting MIDP features is the ability to connect to the internet.
The combination between CLDC and MIDP provide functionality for doing internet connection, managing record, making interface application, playing audio-video data to the devices that support MIDP.

D. Contextual Approach
The teaching model which will be used in this mobile device learning is the contextual approach. The followings are some literature review related to contextual learning.
The contextual teaching and learning (CTL) is a teaching learning model which emphasize on the meaningful learning and the learning process in contextualized in the students situation and experience. According to Berns and Erickson (Rusgianto, 2002:2):
Contextual Teaching and Learning is a conception of teaching and learning that helps teachers relate subject matter content to real world situation; and motivates students to make connections between knowledge and its applications to their lives as family members, citizen, workers and engage in the hard work that learning requires.
From the abovementioned definition, it is explained that the contextual learning is a teaching learning concept that help teachers to connect the content of the subject matter with the real situation, and motivate students to connect the knowledge with the application of the knowledge that they have in their life as a member of the family, society, nation, and in their effort the ongoing learning process take place. 	
Through this contextual learning, the new knowledge is built based on students’ previous experience and informal knowledge. Knowledge is nurtured through experiences. Jhonshon (2002) stated that CTL is a learning process which aimed to help students to understand learning material given, by making connection between academic materials with the real life context. In which the context has connection with individual, social life and the environment of their dwelling.
In addition, in the implementation in the class, the contextual teaching learning has to pay attention on seven main components in effective learning, among others are: Constructivism, inquiry, questioning, learning community, modeling, reflection, and authentic Assessment.

E. Research Methodology
The research methodology used in this software development is the descriptive analysis of qualitative method by developing object oriented software with Rational Unified Standard and Unified Modeling programming language. The steps which are going to be conducted in this research are as follows:
1. Conducting Preliminary study on mobile learning
2. Conducting software needs analysis which comprise:
a. General description of all software (perspective and function of the product, users characteristics, limitation and assumption)
b. Functionality needs (use case diagram, class diagram, scenario and sequential diagram)
c. Non Functional needs description (performance, limitation of memory, operational modus, local adaptation needs, and trouble shooting)
3. The software design, which consist of:
a. Class structure design
b. The design of Subsystem and interface components which will be implemented
4. Implementation, which consist of:
a. Explaining the environment of hardware implementation
b. Explaining the environment of software implementation
c. Class implementation
d. Program modules implementation
5. Testing, which consist of
a. The testing of software by using black-box testing to asses the functionality and the error recognition on the software
b. The testing of software by using testing data which is made for the testing in the form suitable with the real data.
6. Testing result analysis
7. Making the conclusion from the result of the development of software and suggestion on the improvement and further development from the software.
	Rational Unified Process (RUP) is the software design process. It is a systematic approach aimed at making high quality software which is suitable with the needs of the users, suitable with the schedule and budget. The life cycle of the development is divided into some cycle. Each cycle resulted into a new product. The Rational Unified Cycle is divided into four phases: Inception phase, Elaboration phase, construction phase, and transition phrase. 

F. The Plane Geometry Learning Solution Through M-Learning
It has been explained previously that the learning model which will be used in this mobile device learning is the contextual approach. It is expected that by using this model, the learners understanding can be improved when the learning process is provided in a contextual format which is related to real life learning. Some aspects in the contextual approach might not be implemented. Because the implemented learning is very close to virtual learning which does not use any teacher/tutor?
The followings are some parts of the instructional designs in plane geometry learning through mlearning by using contextual approach:
	Class 1 Semester 2
	Competency Standard	: recognizing simple plane geometry
	Basic Competence	: 1. Recognizing triangle, rectangle and circle
2. Grouping plane according to the shapes
A. Learning Activity:
Recognizing simple plane
B. The objective of the activity
By the end of this activity, the m-learning user will be able to recognize the plane geometry such as, triangle, rectangle, and circle. The learners will also be able to group the plane geometry according to the shapes. 
	Recognizing Triangle, Rectangle and Circle
	Instruction: please fill out/choose the possible correct answer
	P: Can the m-learning users mention the name of the following things?
           [image: kuesegitiga5][image: images][image: gunung3][image: atap rmh][image: bola]                             
           [image: jam segitiga][image: tas segi3][image: ketupat][image: pigura][image: pizza segitiga]

J: Water melon cake, Smile, Mount, Roof, Ball, Watch, Bag, Ketupat (Rice cake), Photo Frame, and Pizza
                                [image: segitiga gmr][image: segitiga hurup]
P: Ok, now, pay attention to the things which have similarities with the following plane
J: Water melon cake, mount, roof, bag, watch and a slice of Pizza

G. General Description On The Mlearning Application Which Will Be Built
The mlearning application which will be built is the application which will be used on the cellular phone or other mobile devices such as PDA and Smartphone which will be named mobile geobid. This application will provide the plane geometry learning which will be implemented in an asynchronous type or m learning in which learner will do the activities independently through their cellular phone. According to the learning material given in this application, the users will obtain learning material, testing and also instruction in the usage of the system
As an asynchronous learning system, mobile geobid will be posted through the web or sent through Bluetooth to the users. After that, students/learners will do the installation on their own devices. After the installation process completed, the new users will be able to use this learning material. The physical architecture of the learning system and the distribution of the application described as follow:


Picture 2. Physical architecture and distribution system of mobile geobid

H. Functional Requirements
In accordance with the objective, the limitation of the problem and the things that will be developed, the application which will be built should meet some needs which are divided into some focus of the problems as follow:
1. The system should be able to display the objective of the learning process
2. The system should be able to display the learning content in the form of text, picture, video, audio and animation
3. The system should be able to display the evaluation and feedback toward the given answers
4. The system should be able to navigate the users in a simple way
5. The system should be equipped with the manual

I. Usecase Diagram
The followings are the usecase diagram which will be used for fulfilling the requirements of the system explained previously.


Picture 3. Mobile geobid usecase diagram
J. The Mobile Geobid Design
According to the result of analysis in the previous chapter, the design of mobile geobid was conducted by making a model of mobile geobid to implement the system.


Picture 4. Mobile geobid usecase sequence diagram & Mobile geobid usecase class diagram
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Picture 5. Mobile geobid interface design

At the implementation phase, all classes which have been designed in the previous chapter implemented in J2me. The process of class implementation was conducted in the Windows XP Proffesional SP Operating system implementation environment. The application is a mobile application in which the software system is the cellular phone. After all the classes were implemented, simulator is used to test the system
1. Correctness, that the system give output which is suitable with the specified needs
2. Integrity, that the system has a good security system, in which there is a management to sort the people who do not have rights to access the material, and there are differences among users who can do create, read, update and delete
3. Efficiency, the ability of the hardware source to do some functions of the system in providing service
4. Portability, the ability to adapt the system in many different hardware, operating system, etc.
5. Testability, the ability to do system testing
6. Interoperability, the ability of the system to be operated in many different cellular phone (the explanation of the testing is not described)
Meanwhile, some software quality factors which are not take care, are, reliability, usability, maintainability, flexibility, reusability. The testing towards the functionality of the system will be assessed by using blackbox testing, an testing software method which focus on the functionality of the system built.
According to the result of the testing with all testing cases, it can be conclude that the testing conducted to the mobile geobid is suitable with the already stated testing specifications. All the testings cases have shown that the functionalities are suitable to the expectation. It shows that mobile geobid has meet the specification of the needs of the Java-based mobile learning software for plane geometry learning material which has been conducted in the phase of analysis and design
The conclusion and suggestion obtained after the research conducted and resulted in a mobile learning application which is intended to the cellular phone users are:
K. Conclusion
1. The learning model used in the Java-based mobile learning software for plane geometry learning (mobile geobid) is the contextual approach. Contextual approach is a teaching learning concept which help teachers to connect the content of the subject matter with the real situation, motivate students to create a relation between the knowledge and the application of the knowledge that they obtain in the real life situation, as a member of the family, society, nation, and in their effort, the ongoing learning process took place. In this mobile learning, the plane geometry learning material is provided in the form of text – as the content of the material, pictures that show the context of the plane geometry which is being explained. Moreover, the learning text is designed to make students feel that the learning process is conducted similar to the traditional way in which teacher accompanied students during the teaching learning process.
2. The design and implementation of the java based mobile learning software for plane geometry learning is conducted by Rational Unified Process – a design process of a software – is a systematic approach aimed at making high quality software which is suitable with the needs of the users, suitable with the schedule and budget. The design is conducted by using the class structure design according to the result of the needs analysis towards the contextual approach. After that, the subsystem and interface components design are implemented. Then, the implementation of mobile geobid are conducted by implementing it in all classes which have been designed using J2ME Tireless Toolkit

L. Suggestions
The suggestions related to this research are as follow:
1. The learning process has not been conducted in the real learning situation, the limitation of the research in which the testing phase of the software are limited to the testing by simulator and a particular mobile device shows interoperability of the software is not quite significant. It is suggested that the testing of the software using different kinds of cellular phones will be able to show the a better quality of the software.
2. The degree of effectiveness of the usage of the software in the real learning situation has not been identified because this research is limited to the design of the mobile learning application software. Furthermore, the research should try to focus on the implementation of the use of the software to find out the effectiveness of the plane geometry learning using mobile geobid.
3. The instructional design in the mobile geobid has not entirely been implemented. Furthermore, the implementation should be developed on the different kinds of teaching learning process and different basic competency in higher classes. 
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