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Abstract: It is my honor to have received the Hong Kong Library Association Biennial Award in December 2018. With the financial support from this award, I have been able to contribute to the existing knowledge about two library projects at an international conference, which included presenting a research paper about a Wiki writing project titled “STEPS: Developing the argumentative writing skills of secondary school students with Wiki collaborative writing and information literacy” and conducting a workshop as part of the “Learning Multiple Literacies with VR and Drones” project. The award also covered part of the cost of the equipment required for this workshop, consisting of a drone and a VR headset. This helped me to extend the VR and drone project to include more participants. The HKLA Biennial Award enabled me to move from a conceptual framework to hands-on practice and allowed me to solve problems in real situations. The VR and drone project has benefited secondary school students and university students in Hong Kong and Japan, as well as facilitating my professional development.
I wish to use this report to share the knowledge I have gained over the past year as a result of the award, so that librarians, teachers, and students can understand the process of using easy-to-use and low-/no-cost IT tools (Google VR Tour creator, 360 cameras, and drones) to develop their own VR projects. This report includes three parts: i) an introduction; ii) a description of the development of the VR/drone project; and iii) an appendix consisting of learning resources for VR and drone projects.
[bookmark: Part_I:_Introduction:_The_two_library_pr]Part I: Introduction: The two library projects

The two library projects I have designed and overseen, presented to the Association of Information Science and Technology (ASIS&T) AP 2019 regional conference in Cambodia, are:
STEPS: developing the argumentative writing skills of secondary school students with Wiki collaborative writing and information literacy: This was a cooperative research project of my working library with University of Hong Kong and a secondary school in Hong Kong. This research used PBworks (an online Wiki platform) and information literacy training to develop argumentative writing among students. The research design, data analysis, and outcome are referred to in this conference paper. (https://drive.google.com/open?id=18H6c93wGqY9EQMlC7q37h5liclJXJLZl)
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Learning multiple literacies with VR and drones: In this report, I will focus on the VR and drone project, which is most directly connected with the HKLA Biennial Award. The VR and drone project is based on the principles of constructivism (collaborative teaching and collaborative learning), with inquiry-based learning used to develop multiple literacies, such as information literacy, communication, and the IT skills of students.
The participants in this project included students and teachers (teacher librarians and IT teachers) at two Hong Kong secondary schools, as well as students and teachers from a university and a college in Japan. The research was conducted from April 2018 to July 2019.


[bookmark: Part_II:_Development_of_the_learning_mul]Part II: Development of the learning multiple literacies with VR and drones Project

2.1 Motivation and reasons for developing this project
The mission of my working library and college: I work at a theological college that offers degree programs. Due to the nature of my working organization, we have connections with a number of schools and higher education institutions in Hong Kong and in other countries, such as Japan. The aim of my working organization is not only to support our adult students but also adolescents and secondary school students. Our focus is not just on academic training, but also on whole-life education for the students, such as showing respect for one another and having a balanced life attitude.
Adolescents are facing a lot of pressure: Our library has been conducting projects with secondary schools in Hong Kong since 2015. We have found that young people are facing a great deal of pressure in their studies and their personal growth, including issues such as getting along with others. The students have also told us that they have no time to play. The photo below was shown during a presentation from a group of secondary school students. The students said that this playground photo was taken in the afternoon, but no one was playing or relaxing because students in Hong Kong are too busy with their studies and have no time to play. They also feel anxious during their learning activities. Therefore, we would like to develop a project that could help students enjoy both their learning and their leisure time.
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Developing the information literacy and IT skills of students: The findings of our previous project (“STEPS”) showed that information literacy and IT skills are important for students. It also showed that a positive outcome in terms of improving information literacy can help develop the students’ subject knowledge and writing skills. This research project indicated that the students enjoyed collaborative learning. They pointed out that learning from their peers enhanced their learning motivation and widened their points of view. The IT tools also facilitated interaction and discussions, which, again, helped with their learning (Cheung, Chu & Loh, 2019).
The role of librarians in a changing learning environment: Another reason to develop this VR and drone project is to find out how librarians and teachers can develop the education of library users (e.g., pedagogy and learning materials), as well as develop library resources in a new environment, such as in a STEM or an inquiry-based learning environment. Although STEM is currently a hot topic in education fields and a number of training workshops have been administered to teachers, especially IT teachers, it seems that there is little training available for librarians.
Outreach/extension activities: This is an important area of library work. With this project, librarians could acquire ideas that will help them to organize new outreach library activities. This project could also help librarians to participate in healthy exercises using drones, as library work is usually an indoor activity that involves long periods of sitting and a lack of exercise.
2.2 [bookmark: 2.2_Conceptual_framework_of_learning_mul]Conceptual framework of learning multiple literacies with VR and drones

Due to the above reasons, this VR and drone project was developed and is based onconstructivism and inquiry-based learning, with the aim of developing “multiple literacies” among the students by using interesting IT tools (e.g., VR and 360 cameras) and outdoor activities (flying drones).

[bookmark: Framework_of_this_VR/drone_project]Framework of this VR/drone project
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Cheung (2019)


Multiple literacies: This refers to the information literacy skills, IT skills, and social skills that are desirable for students, such as communication skills, respect for others, and being creative.
Inquiry-based learning: This is a learning method that is starting to be more widely used in educational institutions. Inquiry-based learning is a student-centered approach. It involves letting the students acquire knowledge by questioning, discussing, and solving problems within an interactive and lively environment, rather than just being taught by teachers (Chu, Reynolds, Tavares, Notari, & Lee, 2017). The teacher assumes the role of the facilitator of the learning and students need to raise questions, find answers, and solve problems through searching for information and by analyzing information (Chu, 2009).
Information literacy: The definition of information literacy, with regard to this project, is the ability to identify, search, evaluate, and make use of information. Information literacy also includes the use of information ethically and involves creativity, as well as having the necessary information technology skills (HKEDB, 2005).

In the learning model for this VR and drone project, a library is a place that provides an inquiry- based learning environment. Librarians and subject teachers (IT teachers) can use collaborative teaching and students can use collaborative learning with interesting IT tools (i.e., VR and drones), in order to develop skills among the students. We hope this project will also provide outdoor activities for the students that will allow them to have a relaxing time.
2.3 [bookmark: 2.3_Tools_and_equipment_to_be_used_for_l]Tools and equipment to be used for learning
There are a number of tools used to develop VR projects, as well as different types of drones. In this project, we used the Google VR Tour Creator, which is an online VR platform/tool (available free of charge); drones (Tello and Mavic Air); and a 360 camera (Ricoh Theta V). These tools and equipment were selected based on the usability of the tools, the cost and manpower involved, and the IT level of the students and teacher librarians (most of them had not used VR or a drone before). As we hope to make this project a long-term activity, we also selected easy-to-use technology and tools that were available at a reasonable price.
Below are the tools that were used in this project, along with their prices.

	Google VR Tour Creator
	
[image: ]
	https://vr.google.com/tourcreator/ Free of charge.

	Tello
	
[image: ]
	https://store.dji.com/product/tello HK$ 779.

	DJI Mavic Air
	

[image: ]
	https://store.dji.com/category/mavic-air HK$ 6,299.



	Ricoh Theta V
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	https://theta360.com/en/about/theta/v.html
Around HK$ 3,280.

	Cardboard
	
[image: ]
	https://vr.google.com/cardboard/ HK$ 25.


The prices are subject to change and vary in different stores.

Defining the usability of tools: With reference to the Usability Guidelines of Nielsen (2012), below are definitions of the usability of the tools.
· Learnability: How easy is it for users to accomplish basic tasks the first time they encounter the design?
· Efficiency: Once users have learned how to operate the design, how quickly can they perform tasks?
· Memorability: When users return to the design after a period of not using it, how easily can they reestablish proficiency?
· Errors: How many errors do users make, how severe are these errors, and how easily can they recover from the errors?
· Satisfaction: How pleasant is it to use the design?

[bookmark: How_these_tools_worked_together_for_this]How these tools worked together for this VR project:
1) This is the interface of the Google VR Tour Creator.
2) The 360-degree images are taken by the Mavic Air/360 camera.
3) Description of the scene.
4) A point of interest can be added. In this example, a historical building was added as the point of interest. The creator can also add an audio file to include narration or can add ambient audio to the scene.
With these tools, students can also practice their skills in regard to using VR, drones, 360 cameras, writing and oral skills, and working with other team members in a creative manner.

2) Insert 360-degree
images
3) Description of the scene
4) Add a point of interest
Add an audio file for narration
1) Google VR Tour Creator Platform


2.4 Participants in the project: This project was primarily a pilot study. There were two types of participants: secondary school students and a small number of university students.
The secondary school students attended two secondary schools (SKH Li Fook Hing Secondary School and SKH Tsang Shiu Tim Secondary School) in Hong Kong. There was a total number of 45 secondary school students and eight university students involved in the project. These university students had majors or minors in library and information sciences. Two of the university students were individuals from Rikkyo University, Japan, who were completing their library internship at my working library. The other six university students were full-time library and information sciences students from other universities in Hong Kong, who were working as part-time library assistants at my working library.
2.5 [bookmark: 2.5_Final_group_projects:_“My_VR_Library]Final group projects: “My VR Library”, created by the students

An old adage states: “Tell me and I forget, show me and I remember, involve me and I understand”. In this project, the students of each school were divided into groups randomly and created a group project titled “My VR Library”. The students used a 360 camera or a drone to create 360-degree photos and JPEGs (to display points of interest). They also used Google VR Tour Creator as a platform and created scenes that included a point of interest and an audio file to provide narration. After completing this part of the project, they were required to give a presentation of their “My VR Library”.
As an inquiry-based learning approach was used, the students were encouraged to work freely and to be creative in developing their projects, to introduce their school library, to teach non- participating students about information literacy, and to recommend good books to the other students. The participating students also offered their thoughts about the other students’ areas for development in terms of information literacy.
2.6 [bookmark: 2.6_Collaborative_teaching]Collaborative teaching
Before working on their “My VR Library” group project, the students attended several workshops to learn how to use the tools involved. Based on the needs of the schools and students, there were slight differences when it came to the outdoor activities. In general, however, all participating secondary school students attended the following workshops, which were held after their normal school lessons.

· Google VR Tour Creator
· 360 camera
· Tello and DJI Mavic Air
· Outdoor activities/study trip
· Information literacy



	Workshops at School A
	Workshops at School B
	University students’ group

	Google VR Tour Creator
	Google VR Tour Creator
	Google VR Tour Creator

	360 camera
	360 camera
	360 camera

	Tello
	Tello
	Tello

	DJI Mavic Air
	DJI Mavic Air
	DJI Mavic Air

	Outdoor: Flying drones during a Kochi trip (Japan)
	Flying drones in the hall of the school and in the playground
	Flying drones at a beach in HK



Groups of secondary school students: We used collaborative teaching. I worked with the teacher librarians and IT teachers to deliver to the students, workshops on VR, drones, 360 cameras, and information literacy.
Groups of university students (Japanese and Hong Kong students): I conducted workshops on VR, drones, and 360 cameras, as well as an outdoor activity (flying drones) with the students. As they were all library sciences students, they had already learned information literacy in their courses. Therefore, no specific information literacy workshop for this part of the project.
2.7. [bookmark: 2.7._Findings]Findings
2.7.1 Samples of the students’ work
The student projects covered wide areas of information literacy in the course of the project, which included searching for information, accessing library collections, using library equipment, copyright matters, and recommending books. Overall, the students’ work was creative. For example, they added “audio narration” to explain the issue of cyber bullying and to show how to respect copyright. The students also learned about the difficulties of teaching other classmates and explaining their point of view, by helping to tailor-make some learning materials.

	“My VR Library” by SKH Li Fook Hing Secondary School
https://poly.google.com/view/aS-DZn9aoy8
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	“My VR Library” by SKH Tsang Shiu Tim Secondary School
https://poly.google.com/view/1kqpyhHlqJO
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	University Students from Japan and Hong Kong
https://poly.google.com/u/0/view/1CWbHz7YaQr
“Historic and Present Tokyo” by Mr. Atsushi Miyazawa and Miss Nodoka Masaoka
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[bookmark: 2.8_Multiple_literacy_skills_the_student]2.8 Multiple literacy skills the students gained and their learning hours:

On average, the secondary school students and the university students learned the basic skills for the use of each tool in one and a half hours. After this project, all participating students had gained the necessary skills to handle these tools.



	Google VR Tour Creator
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	Learning hours:
1.5 hrs

	Tello
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	1.5 hrs

	DJI Mavic Air
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	1.5 hrs (basic skills)

	Ricoh Theta V
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	1.5 hrs



[image: ]Collaborative learning: In general, the students enjoyed the collaborative learning aspect of this project. Below is an example of a break-down work list from SKH Li Fook Hing Secondary School. The students showed us this list during the presentation of their “My VR Library” projects. We can see how students from different classes worked together on this project.

















(“My VR Library” LFH, 2019)



Helping and respecting each other: During the workshops and outdoor activities, we could see the students (both the secondary school students and university students) helping each other in matters such as the use of the 360 camera or Google VR Tour Creator, preventing some students from falling behind in their learning. The students also needed to wait patiently and take turns with their classmates to use some items of equipment.
IT tools can bring joy and help break the ice between people from different cultures who speak different languages: During this project, the students from one secondary school went on a trip to Kochi in Japan, to learn about drones with students from National Institute of Technology, Kochi College. In the beginning, the students from Hong Kong and Japan were shy and seldom talked to each other. But, after starting to fly the drones, the students became more familiar with each other and started to socialize with each other. This was the same for the university students. When they used a drone together at a beach in Hong Kong, the Japanese students and Hong Kong students got along well and learned from each other.

Feedback from the students and what they learned: Overall, the students were excited to take part in this project. They enjoyed learning about the IT tools, such as the 360 camera, and especially flying drones outdoors. They also liked learning with a fun and inquiry-based learning model. The students from one group said: “There were no grades and no competition – just enjoying what you learn.” Other students mentioned “feeling joyful while creating our VR project without following step-by-step guidelines. We learned that we can be creative in our work.” The students felt relaxed and interacted with their classmates during the project. They indicated that they would love to take part in this kind of project again in the future.
The role of a librarian is unique: Librarians act as a bridge between different subjects. For example, library users come from classes and departments. Therefore, librarians have a good idea of common learning difficulties among students. Librarians can make use of the unique role they play to work with subject teachers and faculty members and to tailor-make learning materials for students. For example, this VR and drone project shows that librarians can use friendly and low- cost IT tools to develop information literacy, promote reading and outreach activities for users, and develop the library as a joyful inquiry-based learning or STEM environment.
[bookmark: 2.9._Summary_of_the_VR_and_drone_project]2.9. Summary of the VR and drone project and considerations for further development:
The learning model of the “Learning Multiple Literacies with VR and Drones” project is flexible and could be applied to various subjects. It is like building with Lego, as the librarians and/or teachers can base the model on the needs of the library and students, and can tailor-make the learning activities. This project could help students not only in terms of their information literacy and subject knowledge, but also in terms of learning to work patiently and to respect other people. The easy-to- use nature and rather low price of the tools could also help to extend the duration of the project, as well as make it applicable to other subjects.
During this project, we mainly used interviews, observations, and the work of students to evaluate how the project affected the students, but there were a number of limitations involved, such as no pre- and post-testing. In future, a longitudinal research study of the learning model should be conducted with pre-, mid-, and post-tests, and with mixed methods of research, to explore any significant changes in the students’ multiple literacy skills at different stages.
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[bookmark: Supplement:_Sharing_seminar_(圖書館學習新體驗:_港]Supplement: Sharing seminar (圖書館學習新體驗: 港日交流會) held on July 3, 2019
As the feedback and the outcome of this VR and drone project was good, my working college and the participant schools organized a seminar to share our experiences.
The seminar consisted of three parts: the first part was a professional sharing and demonstration of the tools by the faculty members, librarians/ school librarians and IT teachers from Hong Kong and Japan. The second part was a presentation by the Hong Kong students of their My VR Project. In the last part, the participants tried out the Tello, 360 camera and cardboard viewer. In the end, almost one hundred teacher librarians/teachers and students from forty schools in Hong Kong participated in the seminar.
About the author: Helen Cheung gained her PhD from the University of Hong Kong, with a focus on IT in education and digital humanities. She was awarded her MLIS from the University of Pittsburgh, USA, with a major in digital libraries. She is currently the librarian of HKSKH Ming Hua Theological College, Hong Kong, and an adjunct professional of Charles Sturt University, Australia.

[bookmark: Part_III:_Appendix_–_Learning_Resources]Part III: Appendix – Learning Resources
There are huge amounts of learning resources available online, on platforms such as YouTube, edX, and Udemy. Below are some resources available on YouTube. I have also added some remarks and tips for reference. Please note that the IT tools are always adding new versions or new features, so the following resources may be outdated. Please check for new resources from time to time.

	Tools
	Remarks/Tips

	Google VR Tour Creator
https://vr.google.com/tourcreator/
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	· Tour creator help
https://support.google.com/tourcreator/?hl=en

· Google Tour Creator tutorial
https://youtu.be/PwV-pNF4HUU
by Katie Moran
· How To Use Google Tour Creator with students
https://youtu.be/K_Og5xdKeGQ
by Pioneer RESA Tech

	Google Expeditions
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	· After finishing your VR tour in Google VR Tour Creator, you can save it as an unlisted or public tour. Unlisted means that only people who know the URL can see the tour. This means that your VR tour is not open to the public, but you can share the link with other people, such as your students.
· You can also share your VR project on your Facebook, Twitter account, or on your website, or export your VR tour to the Google Expeditions app.
· With the Google Expeditions app, the teacher can act as a tour guide for the students in lessons by using the same Wi-Fi in the classroom.

· For further information, see: https://support.google.com/edu/expeditions/answer/90053 86
· Guiding a Google Tour in the Google Expeditions app
https://youtu.be/F7UeY6BGN9c by Katie Moran



	
	Tello
	
	· Tello can be controlled using your own smartphone/hand-held device. Alternatively, you can buy a remote control.
· Tello has some interesting features, such as “8D Flips” and “Throw & Go” that the students enjoy.
· Tello also has a VR mode. If you use Tello with a remote control and a VR headset/cardboard headset, you can experience the feeling of flying in VR, as in the video and photos to the left. (https://youtu.be/GZCufO7fUus) by Nobumichi Kozawa

	
	
	
	

	
	

	DJI Mavic Air
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DJI official videos:
How to Calibrate the IMU on DJI Mavic Air
https://youtu.be/x36WO2OnIaY


DJI – Mavic Air Tutorials
https://youtu.be/0u3298Adm34


DJI: Fly Safe
https://www.dji.com/hk-en/flysafe
	· Using a drone needs to be carried out very carefully in order to avoid hurting people, damaging property, and breaking the law, etc. Therefore, before teaching the students, it is necessary to familiar with using the drones. Before starting this project, I learned from experts in Japan and HK to become familiar with drones. It is highly recommended to complete training with an expert or a drone training school.
· Check whether your hardware needs to be updated before going to the site where you will fly the drone.
· Fully charge the battery and prepare enough spare batteries (usually, 20 minutes of flying per battery is possible).
· If the students are beginners, I will change the battery for them. Usually, I keep hold of the remote control when changing the battery, in case the students accidentally touch the control, as this may hurt my fingers or cause other accidents.
· If you are looking for some instructional videos about DJI drones, it is best to watch the official learning videos from the DJI.


[image: ]

	Others:
	

	Tello and Scratch
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	· Tello can work with Scratch (Scratch is used to write code to control Tello) in order to develop the coding skills of the students.
· Scratch is easy to learn. You can learn it by reading books or by watching videos. However, when you start off using Scratch, you may experience problems connecting the Tello drone to the Scratch coding software. You may wish to ask for advice from your IT colleagues, as they will likely know how to fix this issue.
· How to Program Tello Drone to do Flips with Scratch https://youtu.be/7I-Zy2-OFmQ
by Aerial Guide
· How to connect the Tello drone to Scratch coding software https://youtu.be/-M7dCeb6fMY
by Heliguy

	Adobe Captivate (2019)
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	· Adobe Captivate (2019) is easy to learn how to use and can be used to create your VR project. It has more features than Google VR Tour Creator. For example, you can create a Q&A in your VR with Adobe Captivate (2019).
· You need to pay to use Adobe Captivate 2019 (you could register for a 30-day trial version).
· How to use Adobe Captivate (2019)
https://youtu.be/RBLs6jEmIGc
by Paul Wilson Adobe Captivate Tutorials

	Microsoft Azure – Analyzing an Image
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	· There were a lot of images created in the course of this VR and drone project. To use these images in multiple ways (一材多用) as learning materials, you or your students could try using AI: Microsoft Azure to analyze an image.
· Go to this link and upload your images
https://azure.microsoft.com/en-us/services/cognitive- services/computer-vision/



	AR Tool (HP Reveal)

[image: ]


	· An advantage of this AR app is that it is free of charge and it is easy to use (no coding is needed). You can learn about this tool by watching the video via the link below. Use this tool to develop your own AR apps within 15 minutes. Just create an account > take a photo > choose an overlay > position the overlay > finish and share.
· How to use AR (HP Reveal) https://youtu.be/PFD805-YPdA by Vishal Bhoir

	Unity
https://unity.com/

[image: ]
	· You could also develop a VR and AR project with Unity.
For example, Unity + Vuforia can create AR apps, as shown   in   this   video   https://youtu.be/MtiUx_szKbI by Playful Technology
· As Unity takes more time to learn and it is better to have some knowledge of coding and how to distribute your app on different devices (e.g., Android or iOS), it is easier to learn these skills face-to-face or through an online course with teachers.

	Cybersickness

[image: ]
“Digital Dunhuang Exhibition” by the Hong Kong Jockey Club
	
· Some people may experience cybersickness, such as feeling dizzy when they view VR with a headset/cardboard viewer. The cardboard viewer to the left is from the “Digital Dunhuang Exhibition” by the Hong Kong Jockey Club.
· It has clear guidelines inside, suggesting what people should do if they experience feelings of cybersickness. There is also a stick in the middle, which is a good design for holding the smartphone tightly when viewing VR.
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[ { "rectangle™: { "x": 93, "y": 178, "w": 115, "h": 237 }, "object"
"person”, "confidence": 0.764 }, { "rectangle”: { "x": 0, "y": 229, "w":
101, "h": 206 }, "object”: "person”, "confidence": 0.624 }, {
“rectangle”: { "x": 161, "y": 31, "w": 439, "h": 423 }, "object";
“"subway train”, "parent": { "object": "train", "parent": { "object"

“Land vehicle", "parent”: { "object": "Vehicle", "confidence": 0.926 },
"confidence": 0.923 }, "confidence": 0.917 }, "confidence": 0.801 } ]

[ { "name": "train”, "confidence": 0.9975446 }, { "name": "platform”,
"confidence": 0.9955431 }, { "name": "station", "confidence":
0.979800761 }, { "name": “indoor", "confidence": 0.9277198 }, {
“name": "subway", "confidence": 0.8389395 }, { "name": "clothing",
“"confidence": 0.5043765 }, { "name”: "pulling”, "confidence":
04317162} ]
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A new Extended Reality Platform from HP

Adding value to printed content through visual interactivity
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Realty (V)

1. Suitable for participants aged 13 or above.

2. Do not participate in this activity if

m-wdmmww&
«+ Pregnancy;

: Prone to epllepsy seizure triggered by

flashing lights;

+ Red-eye syndrome or other infectious eye

diseases; 2

« Suffering from high biood pressure, heart
disease or other serious ilinesses;

« Under the influence of drugs or alcohol;
« Feeling unwell.

3. f dizziness, headache, nausea,
disorientation, vision abnormaities or other
physical discomfort occurs during the activity,
please close your eyes immediately, stop the
activity and inform the staff on site. 4
+ hiness, rashes, or swelling of the skin
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