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	This type of research is a development research that aims to produce android-based learning media using AR on a economic mathematic that is feasible to use and can easily know the results of students learning ability. The method used is ADDIE method. Which consists of 5 stages, namely Analysis, Design, Development, Implementation and Evaluation. Data analysis was done by normality test, homogeneity, t test, and learning mastery test. The results of this study can be concluded that (1) the results of the percentage of media expert validation amounted to 89.2%, material experts 86.1% and learning design experts 87.5% with the criteria of each very good. (2) result of practicality test based on student response obtained percentage equal to 88,9% with very good criterion. (3) data from the field shows that the learning outcomes of students who obtain android-based learning media using AR better than students using learning by lecture method (conventional learning).
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INTRODUCTION 
The development of education and utilization of technology in the world of education is growing, thus demanding reforms to compensate for these developments. In essence these tools are not made specifically for educational purposes, but these tools can be utilized in the world of education. (Budiman, 2017: 76).

Education is one effort to develop and improve quality human resources. In Indonesia the fundamental problem in the world of Education is still the low learning outcomes of learners on the subjects of mathematics. Because mathematics is the queen or mother of science where the development of other sciences depends on mathematics, the level of mastery will affect the mastery of other subjects such as physics, chemistry, and others (Buchori & Yusuf Ilyas, 2014: 19). So in university make book basic digital is very less developer, so that student can use to learn material(Suparno, 2017)
According to (Sari, 2013: 2) one of the causes of low student learning outcomes is the method of learning used by teachers using only lecture methods, resulting in students not motivated to learn. Related to this teachers need to improve the effective and efficient learning so that students more easily understand the math lesson, so that student learning outcomes will be more optimal.

The scope of mathematics learning in schools, at the junior level includes algebraic numbers, geometry and measurement and statistics and opportunities (A. S. Sari, 2017: 2). The scope of geometry is more easily understood by students. This is because the idea of geometry has been introduced by students before they go to school. (Buchori, 2017: 138) says basically geometry has a greater chance for students to understand it than any other branch of mathematics. However, in reality, students still have difficulty in studying geometry material, so that their value can be low. In economic lesson media can make student very easily (Akbarini, Murtini, Rahmanto, 2018)
One of the sub subjects of economic mathematic studied in University is linear programe. It is very important to be understood by learners because it is one indicator of graduation in the postest. According to the analysis conducted by KKNI in the UPGRIS, the linear programe building material has presentation of prestest result at least at school level reach 36.32, regency / city reach 38.47, province reach 44.03, and national reach 52.04. This shows the lack of mastery of students to economic mathematic building materials and the need for models and media that can improve the mastery of student materials.

In accordance with the observations made by researchers at economic education Universitas PGRI Semarang show less active learning process and less interesting, it is due to lack of media that support in the learning process. Other obstacles are due to lack of school facilities such as unavailability of LCD Projectors in each class that support teachers to facilitate the delivery of materials.

The use of instructional media should get teachers' attention in learning activities. According to (Saputo, 2014: 154) the learning media apparently follow the development of existing technology, ranging from printing technology, audio visual, computer to technology combined between printing technology with computers, so to make financial accounting learning in university, media is the best solution to make student easily  (Reni, 2017)
One of the benefits that can be taken from the existence of this technology is to use as an effective learning media, creative and educative. So that educative media applications can continue to be developed which one of them is Augmented Reality (AR) technology.

According to (Buchori, 2017: 138) Learning media android that can be selected in accordance with the characteristics of geomotor is android media using Augmented Reality. Because Augmented Reality is a technology that combines two-dimensional and three-dimensional virtual objects into a real three-dimensional in our environment and projecting virtual objects in real time with android phones (Azuma, 1997). (Saputro, 2014: 154) AR technology can also be referred to as Realitis Added is the integrity of digital elements that are added to the real world directly (real world data) and follow the real-world environment that can be applied to mobile devices.

Based on the description, this study aims are: (a) to know the process of developing android-based learning media using Augmented Reality on the material of economic mathematic, (b) to know whether android based learning media using Augmented Reality used in economic mathematics learning in University, (c) to find out whether android-based learning media using Augmented Reality on the material of economic mathematics is practically in university, (d) to find out whether android based learning media use Augmented Reality in waking material flat side space effective when viewed from the results of student learning. 
METHODS
The population and sample in this study were students of class economic mathematic. The research type is Research and Development of ADDIE model, ie Analysis, Design, Development, Implementation, and Evaluation. The analysis stage consists of two stages, namely performance analysis and needs analysis. Design stage is done to prepare and design the device by compiling: syllabus which refers to curriculum, designing worksheet for Special economic Mathematics done by adapting worksheet held by students and designing the android application. Development stage is validated by validator product. In this study there are 3 categories that includes validation of media experts, material expert validation and design validation of learning. Implementation stage of the researcher implements or implements the design of media that has been developed in real situation ie. an experiment class. Researchers will guide students to achieve learning objectives and solutions to overcome learning outcomes. The evaluation stage of the researcher performs the final test in the form of a post test at the last meeting to find out the students learning outcomes after implementing learning using android-based media. Products will be assessed from three things: validity, practicality and effectiveness. The validity assessment instrument includes the action plan validation sheet, the economic Mathematics worksheet validation sheet and the android application validation sheet. Practical tools uses students' assessment sheets of economic Mathematics and android applications. Effectiveness assessment instrument is conducted to know the difference between learning using media and conventional learning. Sheets of validity and practicality using a range of 5 scales among them Very agree, agree, not opinion, disagree and strongly disagree. The data is then converted into qualitative data using the following criteria :
Table 1. Range Of Percentage And Quantitative Research Programme
	No
	Interval
	Criteria

	1
	81% - 100%
	Very Good

	2
	61% - 80%
	Good

	3
	41% - 60%
	Sufficient

	4
	21% - 40%
	Less

	5
	0% - 20%
	Very Less


The effectiveness data is obtained from the experimental class test result and control class. The data of each class were tested by their effectiveness using the right-hand side t test. Then tested Student's Completeness to know the success of student after using learning with medium of Augmented Reality for experiment class and conventional learning for control class. 
RESULTS AND DISCUSSION 
This type of research is Research and Development (R & D) which is product oriented. Development of android-based learning media using Augmented Reality on economic mathematics materials using ADDIE model, which consists of 5 main stages:

1. Analysis
2. Design
3. Development
4. Implementation
5. Evaluation
The first stage of analysis (analysis), researchers conducted field observations with interviews with teachers concerned about learning in school. From the interviews obtained information that in the process of learning media used in the form of worksheet and book packages. worksheet is also seen as less attractive to students because it only discusses the material in general and lack of visualization of images that support. From this problem researchers will develop android-based learning media using Augmented Reality on the matter of building a flat side Geometry. According to (Buchori, 2017: 138) Learning media android that can be selected in accordance with the characteristics of economic student is android media using Augmented Reality. Because Augmented Reality is a technology that combines two-dimensional and three-dimensional virtual objects into a real three-dimensional in our environment and projecting virtual objects in real time with android phones (Azuma, 1997).

Design stage (planning), at this stage the researcher will prepare and design the device by compiling: syllabus which refers to curriculum designing worksheet Special Mathematics done by adapting worksheet held by students and designing android application, make validation sheet expert for assessment product, make questionnaire of student response to product, evaluation question, lattice, answer key and rubric of scoring matter. At this stage the researchers produce a product design where researchers design the initial product that will be made for research.

Development stage, in this stage validation of the product by the validator. In this study there are 3 categories that validation includes validation of media experts, material expert validation and design validation of learning. Validator appointed as media expert is one lecturer of mathematics education and one lecturer from education of informatics technology Universitas PGRI Semarang Where the researchers also produce validation results by material validator which will become a reference to improve the product he made. While the validator of learning design is one economic mathematic lecturer. From the results of validation by the three categories of experts, the researcher is able to know the advantages and disadvantages of the product, and will be repaired by the researchers before the trial.

Then, after improving the product that has been validated by the experts, the researchers produce a decent and ready-to-use product for the school's learning to be researched.

Implementation stage, In this stage the researcher implements or implements the design of media that has been developed in real situation that is experiment class. Researchers will guide students to achieve learning objectives and solutions to overcome learning outcomes.

Phase evaluation (evaluation), in this stage the researcher performs the final test in the form of post test at the last meeting to know the student learning outcomes after implementing learning using android based media.
Data Validity

There are 3 categories validated in android based learning media using Augmented Reality include, media expert validation, material expert validation and design validation learning. Media experts validate worksheet economic Mathematics and android apps, material experts validate the wake-up materials contained in worksheet Mathematics and android apps, and design learning experts validate RPP and syllabus. There are 3 validator for media expert namely 2 lecturers of PGRI University of Semarang each lecturer from mathematics education program and informatics technology program 

Table 2. Learning Device Validation Result Score

	Validator
	Validated Product Score

	
	Media
	Material
	Learning Design

	1
	99
	66
	35

	2
	91
	56
	

	3
	91
	59
	

	Total Score
	281
	181
	35

	Percentage
	89,2%
	86,1%
	87,5%

	Criteria
	Very Good
	Very Good
	Very good


After performing expert validation, the development of instructional media based on android using Augmented Reality on the economic mathematic that are then revised in accordance with criticism and suggestion of validator before doing product trial. Based on the results of the discussion of the validation of experts, it can be concluded that android-based learning media using Augmented Reality on the matter of Flat economic mathematic are valid and feasible to disseminate

In accordance with the results of research (Sari, 2012) that Multimedia presentation with AR technology can be applied to replace conventional learning. (Nincarean, Alia, Halim, & Rahman, 2013) Augmented Reality (AR) is one of the emerging technologies that has tremendous potential that has been enhanced and recognized by educational researchers. With the ability to combine the virtual world and the real world has spawned new possibilities in improving the quality of learning. 
Data of Practicality

Furthermore, students' responses through instructional media were given to 33 students of experimental grade 2 to be assessed feasibility by using student questionnaire.
Table 3. Scores of Student Assessment Results on Learning Media

	Total Score
	Percentage
	Criteria

	1760
	88,9%
	Very Good


Based on the results of the students' responses, it can be concluded that android based learning media using Augmented Reality on the material of economic mathematic can be practically used. (Mustaqim, 2016) The use of Augmented Reality is very useful for interactive and real learning media directly by learners. According to (Antonioli, Blake, & Sparks, 2014) AR has proven to be an interesting way for students to participate in their learning. This new technology allows student-centered learning and creates opportunities for collaboration that foster a deeper understanding of the material.
Data of Effectivity

Data from student learning outcomes described in this study consist of preliminary data and final data. Preliminary data is obtained from the result of  final test value of first Semester and final data obtained from result of post test. In summary, a description of the control and experimental class learning outcomes is presented in Table 4.
Table 6. Learning Result Data

	Description
	Normality
	Homogenity

	
	E
	K
	

	Start Data
	0,1272
	0,1009
	1,0800

	End Data
	0,1200
	0,1029
	1,0207,


Based on Table 6, values for normality and homogenity tests were obtained. Test normality initial data experimental class obtained value of [image: image2.png]L coune = 0,1272 < Lygy;, = 0,1542



 and from control class obtained value [image: image4.png]L coune = 0,1009 < Lygy;, = 0,1542



. From Test of homogeneity of experimental class and initial data control class obtained value [image: image6.png]Froune = 1,0800 < Frp,;. = 1,8045



. From The Test of normality of the experimental class data obtained value [image: image8.png]L coune = 0,1200 < Lpgy;, = 0,1542



 and from the Class Control are obtained value of  [image: image10.png]L coune = 0,1029 < Ly, = 0,1542.



 and From Homogenity test of experiment class and control class obtained value [image: image12.png]Froune = 1,0207 < Frgy;, = 1,8045



. So it can be concluded for the initial data of the class and experimental data and the control class is normal and homogeneous distributed.

It is known that the two classes of initial and final data are normally distributed and homogeneous. Then t test will be conducted to determine whether student learning outcomes after using android-based learning media using Augmented Reality is better than conventional learning.
Table 7.  t Test

	Aspect
	[image: image13.png]



	[image: image14.png]




	Learning Result
	6,0714
	1,6690


Based on Table 7, the following value are obtained :

  
[image: image16.png]t count

=6,0714



 dan [image: image18.png]trabie = 1,6690



. Because [image: image20.png]eoune = 6,0714 > tr,;,. = 1,6690



, so it can be concluded that the average learning outcomes of students who use android based learning media assisted Augmented Reality technology on the material of economic mathematic is better than the average student learning outcomes that use conventional learning.

Then look for the test of learning to mastery to complete student classically.
Table 8. Learning Mastery Test

	Class
	[image: image21.png]



	[image: image22.png]




	Experiment
	9,53845
	1,694

	Control
	1,4157
	1,694


Based on data from table 8, The Experiment Class obtained value of i [image: image24.png]teoune = 9,53845



 dan [image: image26.png]trabe = 1,694



, because value
[image: image28.png]eoune = trabie



 that is [image: image30.png]9,53845 > 1,694



, so it can be concluded that the class experiment is completely classical. For the control class obtained value of [image: image32.png]teoune = 1,4157



 dan [image: image34.png]trabe = 1,694



, because value [image: image36.png]eoune < trabie



 that is [image: image38.png]1,4157 > 1,694



, so it can be concluded that the control class has not completed classically.

This research is supported by the results of research (Sari, 2012) which says by applying technological innovation AR in learning, it will create an effective new atmosphere and provide an overview of the real world environment in the learning system. (Suharso & Muhaimin, 2016) say there are significant differences in results before and after using magicbook augmented reality based magic media. (Buchori, 2017) in his study said the cognitive learning outcomes of the group of students with the treatment of MAR (Mobile Augmented Reality) learning strategy is superior to the group of students with non-mobile direct strategy MAR (Mobile Augmented Reality).

Based on the above discussion, it shows that "Development of android based learning media using Augmented Reality on the building material of economic mathematic" is suitable for learning activity according to media expert, material expert, design learning expert, student response, and learning result. Shows that android-based media using Augmented Reality on the economic mathematics material is better than learning outcomes with conventional learning.
CONCLUSION
The result of the research shows that: 
(1) The development of android based learning media using Augmented Reality is made by through several stages including, the stages of making worksheet of Special economic Mathematics which is used as mathematics teaching material which have marker to support Augmented Reality feature and stage make android application which contains quis, games and Augmented Reality features; 
(2) The development of android based learning media using Augmented Reality on the building of economic mathematics is valid or feasible to be used in learning activities according to media expert, material expert, design learning expert and student response; 
(3) The development of android based learning media using Augmented Reality on the material of economic mathematics is practically used in learning by looking at the percentage value of the student response of 92%. 
(4) Based on field trial results, the average learning outcomes in the experimental class using Augmented Reality-based android media were better than the average learning outcomes in the control class using conventional learning. It can be said that the development of Learning Media based on android using Augmented Reality effective.
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