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Abstract
With diffusion of devices, contents of Virtual Reality, Augmented Reality and Mixed Reality are developing consistently. Although related technologies are applied to various fields, we are still not actively applying the technologies to the conservative field of education. Meanwhile, the STEAM education system introduced in Korea in 2011 has been structured systematically for korean education, but it is striving for sustainable application. In this research, we analyze recent trend of Virtual Reality, Augmented Reality, Mixed Reality and examples of incorporating ICT into education. Based on this, we propose the applicability of Virtual Reality, Augmented Reality, Mixed Reality for effective educational content production with emphasis on real-life problem solving ability in STEAM education.
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I. Introduction
It’s been a long time since concept of Virtual Reality and Augmented Reality emerged, but there is no time when they received attention and developed connected with diverse industries as recently. Especially as new concept of Mixed Reality has appeared, related technologies and industries are growing rapidly. According to IDC's Worldwide Semiannual Augmented and Virtual Reality Spending Guide research, Virtual Reality and Augmented Reality markets in the world predicted to be $ 162 billion in 2020.[1] In addition, recently emerging Mixed Reality is expected to have a global MR market size of $ 970 million in 2021.[2] Meanwhile, the STEAM educational model in Korea, which followed after STEM education in the United States, has been constantly striving to take root at government level and the related educational programs are designe. But it is still necessary to develop sustainable educational contents for effective educational programs.

In this research, we will propose possibility of application of Virtual Reality (VR; Virtual Reality, referred to as VR), Augmented Reality (AR; Augmented Reality, referred to as AR), Mixed Reality (MR; Mixed Reality, referred to as MR) for educational contents production emphasizing on real-life problem solving ability in STEAM education system.
II. Body
A. Latest Trend of VR, AR, MR
VR refers to 3D environmental simulation implemented in HMD (Head Mounted Display) devices. [3] VR is classified into desktop VR, that is integrated HMD device like Oculus Rift  and HTC vive, and mobile VR, that is worked with smartphones using a tool of the box-shaped structure, for example, Google card board and Samsung gear VR. Oculus published a social Virtual Reality service cooperated with Facebook, which people play and chat with their friends coming and going to virtual world by using their own avatar with, in October 2016 in 'Oculus Connect Conference'.[4] YouTube offers a service that enable users to watch videos using mobile VR devices.[5] By using VR, users can transcend space and time. Then, the users can receive immersive virtual contents in that space and time with desktop VR, and they can get VR contents at reasonable price with mobile VR using their smart phone.
Unlike VR, AR provides provides experience augmented to real-world environment to users by mapping virtual contents on reality. In other words, as it is a technology that maps virtual graphics to the real world, marker recognition is an important issue. In the education field, AR pop-up book using markers that can interact with learners on paper book is released. [6] Also, in the game field, AR game 'Eye of Judgment’ is on released.  In this game, 3D monsters which are virtual images appeared on cards of the table, and they interact and fight each other.[7] AR allow users to experience the real world and the virtual world together by placing the virtual content on the real world that the user is watching.
MR which is well known to people from the video released by 'Magic Leap' is a technology combining VR and AR. Like VR, it can be divided into a method that uses HMD and a method that interacts without wearing equipment. Microsoft launched ‘Hololens’ with which users can see the sights of ancient remains site, designers can product design development of Volvo cars, and researcher can conduct research on Mars in cooperation with NASA.[8] It shows features of MR that enhance realism and work productivity received attention. Also, ‘Magic Leap’ implemented MR virtual contents which are combined naturally into reality by using light-field-camerwork that it adjusts the light reaching user’s retina with a tiny projector.[9] Whereas user can not see the real world using VR, MR make user to experience real world and virtual contents simultaneously. In addition, while AR only overlaps virtual contents in the real world, MR recognizes the user's gaze, movement, voice and the real world space, so that virtual contents can be interacted with both user and objects in real world.
 It can be said that VR, AR, MR are ecological type industries of C - P - N - D combined with contents, service platform, network, and device. In the case of content among them, it is actually impossible to produce results noteworthy yet, except for some fields.[10] At the time when the penetration rate of the device is continuously increasing, diversification of content and long-term investment can be considered necessary. That is, it is necessary to expand sustainable contents development using VR, AR and MR.
B. STEAM Education Models and Utilization Status
The STEAM education model is "education that enhances students' interests and understanding and develops integrated thinking ability based on science technology (STEAM Literacy) and real life problem solving power." [11] STEAM education is made by adding arts and humanities (Art) to the STEM education of the United States which is an abbreviation for science, technology, engineering, mathematics education and it is aiming at nurturing creative personnel of fusion. Many developed countries such as the United States, the UK, Australia and Canada are promoting educational reforms centering on STEM education.[12] However, in Korea, having introduced STEAM education in 2011, there were positive responses to the effect on the STEAM education system, but still it isn’t firmly entrenched in real school curriculum. In 2015, when investigating Korean elementary, middle and high school, only about 27.13% was running STEAM education. Moreover, the percentage of schools that apply STEAM education every lesson time is only 5.5%. For the substantive implementation of STEAM education, various problems must be determined first, but both schools currently running STEAM education and schools not running pointed out that 'STEAM program development and diffusion' is one of the problems.[13] And in order for the program to be developed and spread, the contents of the program should be given priority.

The times have changed rapidly, the world emphasizes the creative fusion ability to create new things that exist not previously. And what is emphasized at this time is to break down their boundaries based on the understanding of existing ones, discover their relationships, and create new ones in cooperation with others. The core of STEAM education is that it emphasizes 'science and technology foundation education' and 'real life problem solving skill' learned with creative and convergent perspectives. STEAM education induces students to make frameworks utilizing the concepts and principles of science and mathematics and to solve the problems associated with real life through engineering and technology. However, still in many fields of education, there are problems that learning is conducted centered on separated sectional cramming education with textbooks rather than students doing practical training. Proper complementary education programs deviated from teacher-centric education should be developed and extended, because it is difficult for students to acquire schooling based on diversified educational viewpoints in existing teacher-centric education environment and teachers are only specialized in one subjects.
According to conical theory of learning of Edgar Dale, in general, when learning, 90% of what learner learned can be remembered after two weeks if he actually had experienced it. [14] That is, achievement of experience-based tangible learning realistic learning is higher and such learning method is important.

 So, it is important that learner designs eay of solution, explores ideas and cultivates real-life problem solving power after he experience learning objectives and contents by himself. Also, it is necessary to get out of the existing education system and  change into future innovative personalized intelligent education system. Ultimately, STEAM education system learns to solve the comprehensive problem and creative thinking method to personalized type, for students to learn comprehensive problem solving and creative thinking method while aiming to cultivate humanity together.
C. Educational situation using ICT
In January 2017, the Korean Ministry of Education announced plans to develop science textbooks of elementary school 3-4 graders and middle school first-year into a realistic digital textbook with VR and AR from 2018.[15] Likewise, there are a lot of attentions in applying VR, AR and MR to the educational field in Korea as well. However, in fact, most of the contents can not fully make the use of the developed technology. And it is such a situation that even this is not fully popularized.

'Science level up' made by Ministry of Science, ICT and Future Planning and Korea Foundation for the Advancement of Science and Creativity provides 360 degree VR videos through 'Next up! Virtual reality' to enable ecosystem observation. [16] The 'World of Comenius' which can be used using the Oculus lift and lip motion lets users do learning through interaction with 3D graphics.[17] HIT Lab in New Zealand and Washington in the US developed an AR tool kit that recognizes markers in the shape of specially produced rectangles and expresses virtual contents related to markers. Then, using this, 'Enhanced reality stories book' analyzing the degree of improvement in reading ability by observing experiential acts was developed.[18] Therefore, active introduction of developed ICT technology as well as continuous creation, dissemination and diffusion are necessary in order to raise educational effect based in experience in the field of education. In particular, VR, AR, and MR are realistic, enabling experiences with immersive feeling to become effective educational content.
III. Conclusion

When comprehensively considering the above analysis, educational contents are still short of contents in that such technology wasn’t introduced actively to the production and dissemination of educational contents compared with the advantages of VR, AR, MR on to educational content and technology development speed. As the penetration rate of various devices for VR, AR and MR increases, it is also necessary for contents in the education field to provide contents that provide optimum user experience for users. In particular, it can be said that it is necessary to develop and disseminate educational contents that can substantially carry out creative and integrated education of STEAM education. In this paper, in order to improve the problems of teacher-centered packing-based education and to provide effective STEAM education, it is important to comprehensively cooperate learning contents, effectively provide diverse experiences and offer intelligently customized contents suitable for individual capability and progress to students. For this reason, the utilization of VR, AR and MR seems to bring positive effect if contents are contructed systematically by a wade range of experts using VR, AR and MR at the design stage for the application of eduational contents. In other word, the spread of STEAM education through AR, VR, MR can be expected to deal with the difficulties of eastablishig STEAM education in the curriculum.
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