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Objectives:
This course aims at :

to introduce how teachers may enhance learning and teaching
effectiveness by adopting virtual reality (VR) technology and
relevant strategies in the classroom as well as outdoor learning
activities.

Centre for Learning Sciences and Technologies (CLST)

The Chinese University of Hong Kong



Session 1

1. Theory, definition and global trend of VR Technology in Education
Techniques and Essential Skills of Using VR Equipment

VR Design and Implementation for Learning and Teaching

VR Lesson Design and Implementation

In Depth VR Lesson Case Studies and How They Enhance L&T
Effectiveness

vk W

6. Discussion of Assignment




Session 2

1. Discussion of Assignment
2. 360 Photo and Movie Capture in the Chung Chi Campus

3. 360 Movie Clip Transfer, Post-processing, Editing and Publishing on
Different VR Platforms

Composing VR Learning and Teaching in EduVenture-VR
School Management in EduVenture-VR
Other Popular VR Platforms

VR Cross Platform Scene Construction Techniques

© N o U oA

Conclusion and Discussion



1. Theory, definition and global trend of VR Technology in
Education

Virtual Reality(\VR) vs. Augmented Reality (AR)
vs. Mixed Reality (MR)




When people grow tired
of posting photos and
videos on social media,
what then?

Virtual-Reality

posts, according to Mark
Zuckerberg. — Facebook

11




Virtual Reality(VR)

B computer technologies that use software to generate the realistic images,
sounds and other sensations that replicate a real environment (or create
an imaginary setting), and simulate a user's physical presence in this
environment.

B VR has been defined as "...a realistic and immersive simulation of a three-
dimensional environment, created using interactive software
and hardware, and experienced or controlled by movement of the
body" or

B as an "Immersive, interactive experience generated by a computer




YouTube

Centre for Learning Sciences and Technologies (CLST)
The Chinese University of Hong Kong




Virtual Reality VR
https://youtu.be/49vZHElhp 8
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Properties of Virtual Reality VR

® VR Is immersive
€ VR is about transporting users
€ VR is usually a single user experience

Centre for Learning Sciences and Technologies (CLST)
The Chinese University of Hong Kong



Applications for Virtual Reality VR

B Gaming

m Video

B Education

B Theme parks

B Other (non-entertainment)

Centre for Learning Sciences and Technologies (CLST)

The Chinese University of Hong Kong



Virtual Reality VR ECOSYSTEM
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Hardware & Distribution

Virtual Reality VR ECOSYSTEM
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Virtual Reality VR : Input Devices

GoPro Ball Kodak PixPro Gear 360 Ricoh Theta 360
SP360 4k x2

19




Virtual Reality VR : Output Devices

SRR VR \
Oculus Crescent Bay ‘ ‘
PlayStation VR Razor OSVR
Ei i SONY
Vive Hololens
tj o B Microsoft
FeivFiEae y —
i Cardboard

LG

Gear VR @LG Go gle
g ) o

W2 T]-VR One An L VR

e ANTVR
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Virtual Reality VR : Controller
o o

VIVE oculus

- & = =

Razer Hydri Stem Magic wand Leap motion
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Control VR PrioVR =)
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REBEZERER VR Filf 2
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https://news.samsung.com/global/survey-shows-that-teachers-see-potential-for-virtual-reality-in-education
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SURVEY:

Virtual Reality is Rapidly
Coming to the Classroom

How familiar are you with the concept of

virtual reality (VR)?
=3 == Shesaia- 1) = =¥ -
Only slightly Aware and Planning to use Already using
aware beginning to VR over the next
investigate year or two

Regularly

6%

Not Sure

—k= ke

How often Occasionally
does your school 19%*
use VR?

Never

—3=

Have you ever
tested VR or tried it
in your school?

—=1 | mmk

YES ~NO

If you have tried VR in school,
in what subject areas?

History Englneerlng

S =/
S =25 23" EB"

Arts Math Design English

/@ A | £

15 1=2% 12 =i

Not Sure

40>

Do you expect or
plan to use VR N°%
in the future? 4

Other

¥ 3

Yes
55

Which brands of VR have you used?
samsunNe QR NRn

14= | 4%

Google | other &

oculus
N4 | 18% | 171*

What are the major benefits of using VR
in education?

L BB eciesstudents toleam
3 9% Encourages creativity
3 E% Makes difficult concepts easier

% Significantly lower cost for field trips
Y
{ 1 S%Enables students to attend school from anywhere

5% Eliminates distractions







BB VR #HZE HE
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education




BB VR E&HZE REDM
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0/0 of teachers agree that

virtual reality would have
a positive effect on
their students.

69

of teachers are using
virtual reality content
in their classrooms.

/

. e

Centre for Learning Sciences and Technologies (CLST)

The Chinese University of Hong Kong




'REALITY [N EDUCATION N

would like to study

I3 a VR course to virtual reality devices, but these are used regularly
by only 6.87% of teachers

Augmented and Virtual . _ T .
Reality Survey Report a5, iy SAMSUNG SURVEY OF Educators’ Opinions and

U S K-1 2 Usage of Virtual Reality
oo

for VR investment 7 []UT [IF
| 10 TEACHERS
VIRTUAL E’ N VR IN want to use VR to simulate

; id that th tudents 1d b experiences relevant to
AUEMENTED EDU EATIDN i e:cnegrfosu:e iri]r:u‘z,:‘lorl:zalits the material being covered
REALITY .‘ is predicted to be a
Understanding / SZD[] MILLION

The Race For The // industry by 2020

Next Computing A s .
Platform Goldman o o) and a 9700 million

Sachs Report industry by 200285.

e ‘ : , - = said that they would
N, Ot ; 69% use VR to allow

students to visit

gt@(wﬁeﬁ distant locations E 5§

£, EDUCATION 4“‘ BGEEST SECTIR

is expected to be the

V) ¥

use VR to allow stud
college campuses to encourage further education

Infographic created by: Virtual Reality Brief www.VirtualRealityBrief.com



0f Consumer-Facing Companies In The Forbes Global
2000 Will Experiment With AR And VR

As Part Of Their Marketing A >
Efforts In 2017 sﬂ

In a high-adoption scenario, the
economic impact of VR/AR is
forecast to amount to

29.5 hillion U.S.dellars
in 2020.

Goldman Sachs predicts Virtual
Reality will be an

SBU billion market in 2025

-.._»h...-:....‘. shirg mse Wabacbor ~dnree
e tidde sd-snd-mar 1 vealey repuet oS

The number of companies
planning to include Virtual
Reality in their businesses

375% (2008 & (2015
belwey

-

There were 2TTAR / VR

exhibitors at the CES trade
show, the largest number ever.

SRy weww brwwdpro oo wtades vrte sl coaity
Do tacns - daemcune 13407 sl

China’s VR industry is predicted to grow to Yuan by 2020 a

growth rate according to PWC.

819% of content marketers believe that
interactive content like VR grabs attention
more effectively than other types of content.

Moty EE R srn m et bk aplede 291 T O AU R wibepyuy o6 ()

Simulation exercises, employee training and computer
modelling are the that enterprises are most
interested in using VR for.

povm h g Crng sendfy wdarg 4




Augmented Reality {BIZE 1%

« Augmented reality (AR) is a live direct or indirect view of a physical, real-
world environment whose elements are augmented (or supplemented) by

computer-generated sensory input such as sound, video, graphics.
https://en.wikipedia.org/wiki/Augmented_reality




IEIZE IR ( Augmented Reality )
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IBIZE 1R ( Augmented Reality )
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IEIZE R ( Augmented Reality )

Centre for Learning Sciences and Technologies (CLST)
The Chinese University of Hong Kong




IRIZE R ( Augmented Reality )
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IBIZE IR ( Augmented Reality )

Centre for Learning Sciences and Technologies (CLST)
The Chinese University of Hong Kong



=IEE 1% ( Augmented Reality )
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https://www.hpreveal.com/

(Dreveal

A new Extended Reality Platform from HP

Adding value to printed content through visual interactivity




Properties of AR

B AR adds Information to a real object
B AR is about the ‘here and now'

B AR can be a shared experience

m AR is triggered by markers

Centre for Learning Sciences and Technologies (CLST)
The Chinese University of Hong Kong




Applications for AR

- Mobile companion apps
 Entertainment

» Advertising
 Navigation




B EIRE (Mixed Reality)

Mixed reality (MR) is the merging of real and virtual worlds to
produce new environments and visualizations where physical and
digital objects co-exist and interact in real time.

https://en.wikipedia.org/wiki/Mixed_reality




Properties of MR

B MR ‘extends’ AR

B MR matches the geometric properties of real objects & space
B MR does not require markers

W [nteraction with real space affects virtual space

Centre for Learning Sciences and Technologies (CLST)
o o \

The Chinese University of Hong Kong



Microsoft HoloLens

https://www.microsoft.com/en-
us/hololens

- =



Microsoft HoloLens

Centre for Learning Sciences and Technologies (CLST)
The Chinese University of Hong Kong




Microsoft HoloLens

https://youtu.be/GjZgl2oDcwM




Microsoft HoloLens




2. Techniques and Essential Skills of Using VR Equipment

Centre for Learning Sciences and Technologies (CLST)

The Chinese University of Hong Kong



Centre for Learning Sciences and Technologies (CLST)
The Chinese University of Hong Kong




Filming Plan and Preparation

B Route planing and how to optimize the route
B Time management
B Film duration management

Centre for Learning Sciences and Technologies (CLST)

The Chinese University of Hong Kong



LG 360 CAM

Ricoh Theta S

Ricoh Theta M15

Samsung Gear 360

Kodak Pixpro SP360
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RICOH Theta S
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Insta360 S

https://www.insta360.com/product/insta360-one/
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360-DEGREE Photo Capturing Skills

«Composition of picture

Device levelling

-Lighting techniques (sunlight, weak light, halogen light, etc.)
‘The Dynamic Range Theory and its application

Centre for Learning Sciences and Technologies (CLST)
o o \

The Chinese University of Hong Kong



360-DEGREE Video Capturing Skills

How to choose the right filming spot by considering:
Accessibility and Safety
o[llumination
Points of interest

Voice Recording Techniques:
«Camera Internal Microphone Recording (Pros and Cons)
External Microphone Recording (Pros and Cons)

Centre for Learning Sciences and Technologies (CLST)

The Chinese University of Hong Kong



Instructional Design and Implementation of 360-DEGREE Videos

=

O 00NV b WN

Camera-speaking techniques

How to motivate students

How to design interactive activities

Strategic pauses

How to make good use of the environment to achieve learning goals
Promoting students’ collaboration and interaction

The Inquiry-based Learning Approaches

How a long video should be divided to fit students’ expectation
How to cater students’ individual learning differences.




Centre for Learning Sciences and Technologies (CLST)
The Chinese University of Hong Kong




B 7T: YouTube #4360 B R MER BRI

https://creatoracademy.youtube.com/page/lesson/spherical-
video?cid=360video&hl=zh-TW

2 YouTube Creators BA

1]
|| Academy  mmEAEE B BR HEBREEER

- YouTube £ 360 SR A IS REIRIAG

MR R

YouTube 9 360 E§ R &
| REE R

1837 360 ERA

logies (CLST)
bf Hong Kong




STEP 1: Create a Google account

Create your Google Account

Choote your username

| predier 10 Lo my Ourert emal address

Create a pasyword

o - o8 ologies (CLST)

Yeur current emad address Of HOﬂg Kong




STEP2:
Capture a video using VR360 cam and import it to the computer
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STEP3: Set the Privacy Setting of 360 Video

T ——

an~ |

N
LN
FAA
HERZ 321

Centre for Learning Sciences and Technologies (CLST)

The Chinese University of Hong Kong



STEP4: Login to YouTube, and click the "Upload button”
at the top right

Upload ‘B .

I'L

W

[ » BT w - 10.128




STEP5S
Click the "Publish button”, and done!

Q

G OONE

Ubih® 10 maie your video Fve.

AJvac<ed se= g




Upload 360-degree video/ photo

o You(T

VR 360 Video

Ricoh Theta




How do | check the videos | have posted?

YoulTH) *

-

ft
(&)
o

My Subscripiions __§ Recomme

History

@

watch Later

PLAYL STS

i Liked videos

SUBSCRIPTIONS

id Technologies (CLST)
niversity of Hong Kong




How do | check the videos | have posted?

scribers il 393,314 views o Video Manager

echnologies (CLST)

_rsity of Hong Kong

IH T“FTA View as° Vaurealf w




How do | check the videos | have posted?

(11 Tube j

CREATOR STUDIO Videos m

B3 DASHBOARD Actions ¥  Add to

skydive HD

= VIDEO MANAGER
March 18, 2015 10:20 AM

Live Events

Edit | ~ Improve this video

Party HD
March 11, 2015 2:52 PM

Playlists

Copyright Notices

Edit ~
s COMMUNITY v _ ‘ _
Sample spherical video - Bike ridi
March 11, 2015 11:38 AM .
e CHANNEL . hnologies (CLST)

Fdit - Add_oue iity of Hong Kong




Centre for Learning Sciences and Technologies (CLST)
The Chinese University of Hong Kong




VR Viewing




Head-Mounted-Displays (HMDs )

Centre for Learning Sciences and Technologies (CLST)
The Chinese University of Hong Kong




Google Cardboard

HK$10

For all phones
Glasses: Merely

+ Cheap
* Light
* Acceptable FOV

« Poor build quality
* Limited life span

» Discomfort

« Poor light isolation
* Nausea

Taobao Headset

HK$50-200

For all phones
Glasses: OK

* Focal length and
pupillary distance
customizable

e Low FOV in some
models

* Limited light isolation

* Heavy
* Hair Style Tangle

Google
Daydream View
HK$690

Androids
Glasses: OK

* Good light isolation

+ Good FOV

* High cost

*  Only works on
Androids

Samsung Gear VR

HK$510

New Samsung Phones
Glasses: OK

Perfect light isolation
Good FOV

* High cost

*  Only works on
particular Samsung
phones

*  “hacking” needed for
3 party apps

HTC Vive

HK$6,750

For PC only
Glasses: OK

+ Perfect light isolation
+ Good FOV
* Highly Immersive

+ Extreme High cost

« Extra space needed for
installation

* Hard to setup and
maintain



Head-mounted-displays

RELHPRIRFRSTEHEM NG - MENElEn—E3)0U0ERLE
N
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M EEZE R = o LU ZEI1005 & 110 E IR ET -

‘MA rEARIRENER  BRESENERZREEZ0601E5F -
SRS MNIEETLIERES - EEWOculusgy90fps - SONY PlayStation
VREY120fps -




Field of View (FOV)#R %% and
Level of Immersion 1= &k

Centre for Learning Sciences and Technologies (CLST)

The Chinese University of Hong Kong



Field of View (FOV) and Level of Immersion

Field of view, or the extent of the observable environment
at any given time, is one of the more important aspects of

virtual reality.

‘The wider the field of view, the more present the user s
likely to feel in the experience.

‘There are two types of FOV that work together to form
human vision.

Centre for Learning Sciences and Technologies (CLST)

The Chinese University of Hong Kong



Field of View (FOV) and Level of Immersion

Monocular FOV describes the field of view for one of our
eyes.

For a healthy eye, the horizontal monocular FOV is between
170°-175° and consists of the angle from the pupil towards
the nose, the nasal FOV which is usually 60°-65° and is
smaller for people with bigger noses, and the view from our

pupil toward the side of our head, the temporal FOV, which
Is wider, usually 100°-110°.




Field of View (FOV) and Level of Immersion

W Binocular FOV is the combination of the two monocular
fields of view in most humans.

B When combined they provide humans with a viewable
area of 200°-220°. Where the two monocular fields of view
overlap there is the stereoscopic binocular field of view,
about 114°, where we are able to perceive things in 3D.




Field of View (FOV) and Level of Immersion

Monocular FOV : 100°-110°
Binocular FOV : 200°-220°

~200° - 220°

~114°
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Binocular Field of View



Field of View Considerations for
Virtual Reality Headset Manufacturers

‘When it comes to VR FOV the limiting factor is the lenses, not
the pupills.

To get a better field of view you either move closer to the lenses
or increase the size of the lenses.

«Companies like Oculus and HTC want to make the lightest and
smallest headsets possible for ergonomic reasons.




A) Thinner lens, bigger VR HMD

B) Thicker lens, smaller VR HMD
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Field of View Considerations for
Virtual Reality Headset Manufacturers

*You can use thin lenses that are light in your VR headset but this will increase the

distance you need to have from the lenses to the VR headset display and thereby
the size of the headset (A)

*You can use thicker lenses (with a shorter focal length for a stronger
magnification) and move the display closer but those thicker lenses add new

engineering challenges to keep geometric distortion and chromatic aberration
under control.

Due to the stronger magnification a higher resolution display is needed as well
to avoid or reduce the screen door effect (in which you see individual pixels) (B).




C) Thinner lens, more distance, smaller FOV

D) Thicker lens, less distance, bigger FOV
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Field of View Considerations for
Virtual Reality Headset Manufacturers

*Another option if you want to keep the headset at a fixed size is
to add more distance between the VR headset lenses and the
user’s eyes (C).

*This reduces the FOV and is not desirable as well so what we see

right now is mostly smaller headsets with thicker lenses that are
fairly close to the user’s eyes (D).




Watch 360 degree videos in Cardboard

Google Cardboard lets you experience virtual reality in a simple and
fun way. With Cardboard and the YouTube mobile app, you can even
watch 360 degree videos for an immersive experience.

1. Get Google Cardboard and assemble it

2. Openthe YouTube app

3. Gotothe 360Video house channel by searching for "#360Video" and
visiting the channel. You'll know it's the right one if it has this avatar:

4. Pick avideo on the channel, and start playback

5. Tapthe cardboard icon .You'll notice that the screen splits into two
smaller screens

6. Insertyour phone into Cardboard o®

7. Look around to view the video in 360 degrees

Centre for Learning Sciences and Technologies (CLST)

The Chinese University of Hong Kong



Watch 360 degree videos in Cardboard

Google Streetview Discovery VR

\ eJiscovery
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Within - VR (Virtual Reality) Google Cardboard

¥

Centre for Learning Sciences and Technologies (CLST)
The Chinese University of Hong Kong




T
Watch 360 degree videos in Cardboard @

Google Expeditions

Google Expeditions enable teachers to bring students on virtual trips to places like
museums, underwater, and outer space. Expeditions are collections of linked virtual

reality (VR) content and supporting materials that can be used alongside existing
curriculum.

These trips are collections of virtual reality panoramas — 360° panoramas and 3D
images — annotated with details, points of interest, and questions that make them
easy to integrate into curriculum already used in schools.




Watch 360 degree videos in Cardboard @

Google Expeditions

Google is working with a number of partners, including: WNET, PBS, Houghton Mifflin
Harcourt, the American Museum of Natural History, the Planetary Society, David
Attenborough with production company Alchemy VR and many of the Google Cultural
Institute museum partners to create custom educational content that spans the universe.

Google Expeditions: over a million st... @

& Google Expeditions
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3. VR Design and Implementation for Learning and Teaching
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VR Design and Implementation

Steve Bryson Computer Science Corporation/NASA Ames Research Center Moffett Field, Ca
Approaches to the Successful Design and Implementation of VR Applications,
https://pdfs.semanticscholar.org/a260/b6d6a5702e0f6e8186576750975a8ef05116.pdf

For environments in which objects move only under user control:

m (Visual display constraint) The visual images must be presented to the user with a frame
rate of at least 10 frames per second.

m (Interactivity constraint) The lag time from when the user provides an input to when that
input is reflected in the environment should be less than 0.1 seconds.




VR Design and Implementation

For environments which contain fast moving objects:

m (Visual display constraint) The frame rate should be greater than three times the highest
frequency of motion of the objects in the environment.

B (Inertactivity constraint) The lag times should not be longer than the time of a single
graphics frame.




4. VR Lesson Design and Implementation
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CLASS VR

VR Lesson Design and Implementation

Creating Virtual Reality Content
Using ClassVR

Creating Virtual Reality Content Using ClassVR As
teachers, we know that creativity is at the heart of
everything we do - whether it's in creative writing,
art, music or drama - or even maths and science.
However, digital literacy is now becoming one of
the most important features of the school
curriculum, and being creative [...]

Virtual Reality Teacher Lesson Ideas

Virtual Reality and
Remembrance Day

Virtual Reality and Remembrance Day 2018 marks
100 years since the end of the Great War. One of
the bloodiest conflicts of human history, the First
World War brought with it unprecedented levels of
destruction and by the time the guns fell silent in
1918 it had claimed over 16 million lives. Teachers
across the [...]

: Virtual Reality Teacher Lesson Ideas

VR TECHNOLOGY CLASSROOM USE VR/AR/MR CONTENT SERVICES INFORMATION CONTACT LOGIN

LATEST NEWS & VIEWS

CREATING VIRTUAL REALITY CONTENT USING
CLASSVR

December 6, 2018

VIRTUAL REALITY AND REMEMBRANCE DAY
November 8, 2018

HURRICANE FLORENCE: HELPING STUDENTS
UNDERSTAND NATURAL DISASTERS
September 13, 2018

INTERNATIONAL LITERACY DAY - 8TH
SEPTEMBER 2018

September 5, 2018

CLASSVR VIDEOS ARE HERE! August 28, 2018




VR Lesson Design and Implementation

SW SEARCH

-
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Home > Computing > Getting started with VR in the classroom




VR Lesson Design and Implementation
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5. In Depth VR Lesson Case Studies and How They
Enhance L&T Effectiveness

6. Discussion of Assignment

Centre for Learning Sciences and Technologies (CLST)

The Chinese University of Hong Kong



