
SA
/SN

Z
 T

R
 ISO

/IEC
 23842.2:20

21

STANDARDS AUSTRALIA/STANDARDS NEW ZEALAND  
TECHNICAL REPORT

Information technology for 
learning, education and training –  
Human factor guidelines for 
virtual reality content

Part 2: Considerations when 
making VR content

SA/SNZ TR ISO/IEC 23842.2:2021
(ISO/IEC TR 23842-2:2020, IDT)



SA/SNZ TR ISO/IEC 23842.2:2021

This joint Australian/New Zealand technical report was prepared by Joint Technical Committee IT-019, Information and 

Documentation, Information Technology – Learning, Education, Training and Research. It was approved on behalf of the 

Council of Standards Australia on 9 August 2021 and by the New Zealand Standards Executive on 1 September 2021. 

This technical report was published on 17 September 2021. 

 

The following are represented on Committee IT-019:

Australian Computer Society

Australian Library and Information Association

Australian Research Data Commons

CSIRO

Charles Darwin University

Council of Australian University Librarians

Flinders University

Library & Archives NT

Lincoln University

Macquarie University

NSW Department of Education

National Library of New Zealand

Professional Scientists Australia

University of Otago 

 

Keeping standards up to date

Standards are living documents which reflect progress in science, technology, and systems. To maintain their currency, 

all standards are periodically reviewed, and new editions are published. Between editions, amendments may be issued. 

Standards may also be withdrawn. It is important that readers assure themselves they are using a current standard, 

which should include any amendments which may have been published since the standard was purchased.

Detailed information about joint Australian/New Zealand standards can be found by visiting the standards webshop 

in Australia at www.saiglobal.com or Standards New Zealand’s website at www.standards.govt.nz.

For more frequent listings or notification of revisions, amendments, and withdrawals, Standards Australia and 

Standards New Zealand offer a number of update options. For information about these services, users should 

contact their respective national standards organisation.

We also welcome suggestions for improvement in our standards, and especially encourage readers to notify us 

immediately of any apparent inaccuracies or ambiguities. Please address your comments to either the Chief Executive 

of Standards Australia or the New Zealand Standards Executive at the address shown on the title page. 

 

This technical report was issued in draft form for comment as DR SA/SNZ TR ISO/IEC 23842.2:2021.

C
op

yr
ig

ht
 S

ta
nd

ar
ds

 N
ew

 

Ze
al

an
d 

O
n 

M
on

da
y,

 J
an

ua
ry

 1
, 0

00
1 

 p
ur

ch
as

ed
 a

 s
in

gl
e 

us
e 

lic
en

ce
 to

 s
to

re
 th

is
 d

oc
um

en
t o

n 
a 

si
ng

le
 c

om
pu

te
r.

 
m

ay
 p

rin
t a

nd
 r

et
ai

n 
on

e 
co

py
 o

nl
y.

 #
 



Single User PDF Terms & Conditions

You have material which is subject to strict conditions of use. Copyright in this material is owned by the New Zealand Standards
Executive. Please read these terms and conditions carefully, as in addition to the usual range of civil remedies available to Standards
New Zealand on behalf of the New Zealand Standards Executive for infringement of copyright, under New Zealand law every person
who infringes copyright may be liable to a fine of up to $10,000 for every infringing copy or imprisonment of up to 5 years, or a fine of
up to $150,000 or imprisonment not exceeding 5 years.

You have access to a single-user licence to read this non-revisable Adobe Acrobat PDF file and print out and retain ONE printed copy
only.

We retain title and ownership of the copyright in this PDF file and the corresponding permitted printed copy at all times.

Under this license use of both the PDF file and the single permitted printed copy of this PDF file you may make are restricted to you.
Under no circumstances are you permitted to save, sell, transfer, or copy this PDF file, the one permitted printed copy of this PDF file, or
any part of either of them.

You undertake that you will not modify, adapt, translate, reverse engineer, decompile, disassemble or create derivative works based on
any of the downloaded PDF file, nor will you merge it with any other software or document, even for internal use within your
organization.

Under no circumstances may this PDF file be placed on a network of any sort without our express permission.

You are solely responsible for the selection of this PDF file and any advice or recommendation given by us about any aspect of this PDF
file is intended for guidance only and is followed or acted upon entirely at your own risk.

We are not aware of any inherent risk of viruses in this PDF file at the time that it is accessed. We have exercised due diligence to
ensure, so far as practicable, that this file does not contain such viruses.

No warranty of any form is given by us or by any party associated with us with regard to this PDF file, and you accept and acknowledge
that we will not be liable in any way to you or any to other person in respect of any loss or damage however caused which may be
suffered or incurred or which may arise directly or indirectly through any use of this PDF file.

Regardless of where you were when you received this PDF file you accept and acknowledge that to the fullest extent possible you submit
to New Zealand law with regard to this licence and to your use of this PDF file.

C
op

yr
ig

ht
 S

ta
nd

ar
ds

 N
ew

 

Ze
al

an
d 

O
n 

M
on

da
y,

 J
an

ua
ry

 1
, 0

00
1 

 p
ur

ch
as

ed
 a

 s
in

gl
e 

us
e 

lic
en

ce
 to

 s
to

re
 th

is
 d

oc
um

en
t o

n 
a 

si
ng

le
 c

om
pu

te
r.

 
m

ay
 p

rin
t a

nd
 r

et
ai

n 
on

e 
co

py
 o

nl
y.

 #
 



Standards Australia/Standards New Zealand  
Technical Report

Information technology for 
learning, education and training –  
Human factor guidelines for 
virtual reality content

Part 2: Considerations when making VR content

First published as SA/SNZ TR ISO/IEC 23842.2:2021.

COPYRIGHT

© ISO/IEC 2020 – All rights reserved 

© Standards Australia Limited 2021

© The Crown in right of New Zealand, administered by the New Zealand 
Standards Executive 2021

All rights are reserved. No part of this work may be reproduced or copied in any 
form or by any means, electronic or mechanical, including photocopying, without 
the written permission of the publisher, unless otherwise permitted under the 
Copyright Act 1968 (Australia) or the Copyright Act 1994 (New Zealand).

Jointly published by SAI Global Limited under licence from Standards Australia 
Limited, GPO Box 476, Sydney, NSW 2001 and by Standards New Zealand, 
PO Box 1473, Wellington 6140.

ISBN (Print) 978-1-77686-912-1 
ISBN (PDF) 978-1-77686-913-8

SA/SNZ TR ISO/IEC 23842.2:2021

(ISO/IEC TR 23842-2:2020, IDT)

C
op

yr
ig

ht
 S

ta
nd

ar
ds

 N
ew

 

Ze
al

an
d 

O
n 

M
on

da
y,

 J
an

ua
ry

 1
, 0

00
1 

 p
ur

ch
as

ed
 a

 s
in

gl
e 

us
e 

lic
en

ce
 to

 s
to

re
 th

is
 d

oc
um

en
t o

n 
a 

si
ng

le
 c

om
pu

te
r.

 
m

ay
 p

rin
t a

nd
 r

et
ai

n 
on

e 
co

py
 o

nl
y.

 #
 



Preface

This Technical Report was prepared by the Joint Standards Australia/Standards New Zealand 
Committee IT-019, Information and Documentation, Information Technology — Learning, Education, 
Training and Research.

The objective of this document is to present considerations for making VR content for the learning 
education and training (LET) domain.

This document addresses VR content that uses a head-mounted display (HMD) in the LET domain. It 
does not address VR content using immersive technology and does not address augmented reality, 
mixed or merged reality content.

This document is identical with, and has been reproduced from, ISO/IEC TR 23842‑2:2020, Information 
technology for learning, education and training — Human factor guidelines for virtual reality content — 
Part 2: Considerations when making VR content.

As this document has been reproduced from an International Technical Report a full point substitutes 
for a comma when referring to a decimal marker.

Australian or Australian/New Zealand Standards that are identical adoptions of international 
normative references may be used interchangeably. Refer to the online catalogue for information on 
specific Standards.

The terms “normative” and “informative” are used in Standards to define the application of the 
appendices or annexes to which they apply. A “normative” appendix or annex is an integral part of a 
Standard, whereas an “informative” appendix or annex is only for information and guidance.

iiSA/SNZ TR ISO/IEC 23842.2:2021
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© Standards Australia Limited/Standards New Zealand 2021

Foreword

ISO (the International Organization for Standardization) and IEC (the International Electrotechnical 
Commission) form the specialized system for worldwide standardization. National bodies that are 
members of ISO or IEC participate in the development of International Standards through technical 
committees established by the respective organization to deal with particular fields of technical 
activity. ISO and IEC technical committees collaborate in fields of mutual interest. Other international 
organizations, governmental and non-governmental, in liaison with ISO and IEC, also take part 
in the work.

The procedures used to develop this document and those intended for its further maintenance are 
described in the ISO/IEC Directives, Part 1. In particular, the different approval criteria needed for 
the different types of document should be noted. This document was drafted in accordance with the 
editorial rules of the ISO/IEC Directives, Part 2 (see www​.iso​.org/​directives).

Attention is drawn to the possibility that some of the elements of this document may be the subject 
of patent rights. ISO and IEC shall not be held responsible for identifying any or all such patent 
rights. Details of any patent rights identified during the development of the document will be in the 
Introduction and/or on the ISO list of patent declarations received (see www​.iso​.org/​patents) or the IEC 
list of patent declarations received (see http://​patents​.iec​.ch). 

Any trade name used in this document is information given for the convenience of users and does not 
constitute an endorsement.

For an explanation of the voluntary nature of standards, the meaning of ISO specific terms and 
expressions related to conformity assessment, as well as information about ISO's adherence to the 
World Trade Organization (WTO) principles in the Technical Barriers to Trade (TBT), see  www​.iso​
.org/​iso/​foreword​.html. 

This document was prepared by Joint Technical Committee ISO/IEC  JTC  1, Information technology, 
Subcommittee SC 36, Information technology for learning, education and training.

A list of all parts in the ISO/IEC 23842 series can be found on the ISO website.

Any feedback or questions on this document should be directed to the user’s national standards body. A 
complete listing of these bodies can be found at www​.iso​.org/​members​.html.

ivSA/SNZ TR ISO/IEC 23842.2:2021
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Introduction

As industries related to virtual reality (VR) have grown, attempts have been made to bring these 
technologies into the learning, education and training (LET) domain. VR technology is expected to 
be introduced into the world of primary and secondary education in the next two to three years.[1] 
However, there are gaps in criteria between educational experts and content makers when it comes 
to developing VR content. For example, educational experts say that it is necessary for the learner to 
distinguish between the virtual world and reality. On the other hand, content makers try to enhance 
immersion by not distinguishing between the virtual world and reality. Requirements of devices, such 
as hardware specifications, currently cover only minimum levels for content making. 

Many of the issues raised in this document are not limited to the LET domain and can be applied in any 
environment that uses VR contents. 

Annex A provides an example of guidelines for users.

v SA/SNZ TR ISO/IEC 23842.2:2021
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Technical Report

Information technology for learning, education, and training — Human 
factor guidelines for virtual reality content
Part 2: Considerations when making VR content

1 Scope

This document presents considerations for making VR content for the learning education and training 
(LET) domain. 

This document addresses VR content that uses a head-mounted display (HMD) in the LET domain. It 
does not address VR content using immersive technology and does not address augmented reality, 
mixed or merged reality content. 

2 Normative references

There are no normative references in this document.

3 Terms and definitions

For the purposes of this document, the following terms and definitions apply.

ISO and IEC maintain terminological databases for use in standardization at the following addresses:

—	 ISO Online browsing platform: available at https://​www​.iso​.org/​obp

—	 IEC Electropedia: available at http://​www​.electropedia​.org/​

3.1
virtual reality
VR
virtual reality has a high level of immersiveness, fidelity of information representation, and degree of 
active learner participation compared to other forms of mixed reality

[SOURCE: ISO/IEC TR 18121:2015, 3.6]

3.2
mixed reality
display continuum in which both real and virtual images are combined in some way and in 
some proportion

Note  1  to  entry:  Augmented reality (AR) and virtual reality (VR) are considered to be on the mixed 
reality continuum.

3.3
immersive technology
tools that enable the integration of virtual content and the physical environment in a manner that 
supports user engagement with the resulting blended reality

Note 1 to entry: Some types of immersive activities and experiences include virtual reality, augmented reality, 
pervasive games, digital twins, telepresence and holography.

Note  2  to entry:  Supportive technologies that are used for these activities and experiences may include a 
combination of different items such as speech recognition, haptics, cameras, 3D displays, headsets, audio, gesture 
recognition, omnidirectional treadmills, etc.

1 SA/SNZ TR ISO/IEC 23842.2:2021
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3.4
augmented reality
virtual objects superimposed upon or composited with the real world

Note 1 to entry: Virtual and real-world objects co-exist in augmented reality systems.

4 Abbreviated terms

HMD head mounted display

LET learning, education and training

UI user interface

5 Information for users on the home screen (initial screen)

Before using the content, it is recommended to specify the following characteristics so that users can 
check the information about the content to further ensure proper utilization.

—	 Recommended age.

—	 Checklist for health status, disabilities and personal preferences.

—	 Usage space such as seated-scale, standing-scale or room-scale.

—	 Device status such as battery-level, connection status.

—	 Curriculum related to content such as subject, grade level and competencies.

If possible, it is recommended to provide sample content for the purpose of checking the VR status of 
users. Considering the high level of immersion, it is highly recommended that warnings are shown in 
case of potentially frightening or shocking content.

6 Regular display alert messages

To prevent excessive immersiveness and over usage, it is recommended to display alert messages. To 
prevent health problems or to reduce confusion between the virtual world and real world, the following 
messages or a similar variation of them should be considered.

—	 Please take a break. It has been ___ minutes since you started.

—	 This is a virtual simulation for the purpose of education. Please do not recreate this situation in a 
real-world environment.

—	 This is a virtual simulation and this actual situation may be different in real life.

7 Design to eliminate recognition discrepancies

7.1 General

In VR content, improper design techniques used to enhance immersiveness may lead to VR sickness and 
discomfort. It is recommended to check the conditions in subclauses 7.2 through 7.4.

7.2 Depth

—	 Normal mapping in virtual reality should not be used excessively as it degrades the three-
dimensional effect.

2SA/SNZ TR ISO/IEC 23842.2:2021
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—	 Parallax mapping may increase the stereoscopic effect and cause visual confusion when using HMD.

—	 When an important object is placed too far away, eye fatigue accumulates rapidly.

—	 If similar (identical) objects appear, they must be set to the same size to increase the stereoscopic effect.

—	 Make sure that rendering results do not cause confusion in the user's sense of direction.

—	 It is recommended to check that the objects in the viewer’s position can disperse the view.

—	 Make sure that the size of a specific object is not distorted by the user.

7.3 User interface

—	 When use interfaces (UI) are located within 0.75 metres of the eyes, it can lead to users suffering 
from visual fatigue.

—	 It is recommended to maintain a set distance between the user and the UI, to avoid eye fatigue 
through general or regular usage.

—	 The UI on the outside scales the visual fatigue during prolonged exposure.

7.4 Distance within content

—	 Make sure the values for distance and size are set based on items in the real world

—	 In the display, the weighted object should be in a range of 0.75 metres to 3.5 metres, which is a user-
friendly setting.

8 Design to improve user convenience and educational effects

It is recommended to unify button functionality within the content. It is also recommended to use the 
same criteria in brightness, colour and size of materials within the content. If these criteria are not 
unified, it may degrade the quality of the content.

9 Provide a management system for teachers

Since HMDs are personalized devices, it is difficult for teachers to monitor or support each learner's 
present situation such as connection status, gaze (content view), learning progress, etc. in real time. To 
support efficient teaching, it is recommended to provide teachers with a management system that can 
check the learning progress and effectively oversee students. For example, GoogleTM 1) Expeditions has 
content for teachers that contains a view to access points, the learner’s content observations, learning 
aids and more. ClassVRTM 1) also supports teacher–headset control management by launching content 
simultaneously, with a real-time headset view and activity lock for focus.

1)	  GoogleTM and ClassVRTM are examples of suitable products available commercially. This information is given for 
the convenience of users of this document and does not constitute an endorsement by ISO or IEC of these products.

3 SA/SNZ TR ISO/IEC 23842.2:2021
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Annex A 
(informative)  

 
Example of guidelines for users

A.1 Use cases in Korea

Contributor 
(Name and Contact)

Jae-uk EU (calla@​keris​.or​.kr)

Source 
(name or url)

Barun ICT Research Center (http://​barunict​.kr/​?p​=​8155)

Main stakeholders VR user
Description In May 2016, the Barun ICT Research Center at Yonsei University issued the VR safety 

guide, which was first produced and distributed in Korea. In May 2018, the second 
VR safety guide was further subdivided and distributed. The main contents are: 

—	 Precautions during use: When a user’s physical or mental condition is, 
or becomes abnormal, it is recommended not to use a device or to cease 
usage and take a break if such symptoms occur. Also, if a device and/or 
program are abnormal, refraining from usage is recommended.

—	 Precautions when using the device: It is recommended to check the 
condition of each device, such as battery status, lens conditions, etc., 
before usage. It is further recommended that users do not walk or 
operate a vehicle when using a device. Also, it is recommended to keep 
the device out of direct sunlight, hot temperatures, and out of reach of 
children or pets. When used by many people, it is necessary and highly 
recommended to use disposable eyepatches or sanitary wipes.

—	 Precautions when using the content: It is recommended to rid the area 
of usage from obstacles within a 2-metre radius. Also, with first time 
use, it is recommended to adjust the difficulty to an easy level. If user is 
accustomed to using such devices, it is still highly recommended to take 
a break for 5 to 10 minutes after every 30 minutes of usage.

—	 Precautions for users: Before use, it is recommended to check each user’s 
physical and mental condition as well as to ensure that the VR device and 
content is age appropriate. It is additionally recommended to record the 
weekly amount of time VR is used and consult a specialist if addiction 
and/or over-dependence occur.
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