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Literature Reviews

= Original research (such as empirical papers or theses) typically have a related
work section to:

> Ensure scientific standards and methodologies
> Demonstrate your familiarity and expertise around the topic and its scholarly context
> Develop a theoretical framework and methodology for your research
> Position yourself in relation to other researchers and theorists
> Show how your research addresses a gap or contributes to a debate
= Extensive literature reviews (secondary research) can be stand-alone contributions

> They are called literature reviews, scoping reviews, survey paper, meta-analysis, meta-
analysis of a meta-analysis
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The Student’'s Approach

= The process of conducting a literature review typically follows the same steps:
Search for relevant keywords and databases
Search, evaluate, and filter your results
Find a structure (identify fields, themes, categories,...)
Write your literature review

= Not scientific, but we like this!
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Find your Keywords

= Make a list of keywords/annotations
> Include each of the key concepts or variables you're interested
> Find synonyms and related terms

> Add new keywords later...

= How to find keywords? Identify your research fields, theoretical frameworks,
device categories, and measures (or methods)

> Research field(s): “human-computer interaction” (rarely required),...

> Theoretical frameworks: “social acceptability”, ,accessibility”, ,ergonomics?, ...

> Device categories: “virtual reality”, ,augmented reality”, ,wearables”, ,mobile devices", ...
> Measures/Tasks: “target selection”, Fitts' law“, “EMG",“electromyography”, ...

> Be more specific, if required: “heart rate”, ,privacy”, ,face detection’, ...
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Relevant Sources

= Use your keywords to start searching for literature

= Some useful databases to search for journals and conferences articles:
> Google Scholar https://scholar.google.de/
> ACM https://dl.acm.org/
> |EEE https://ieeexplore.ieee.org/

> The university’s library https://idp.hebis.de/

> JSTOR https://www.jstor.org/

> EBSCO https://www.ebsco.com/de-de

> Project Muse (humanities and social sciences) https://muse.jhu.edu

> PubMed (life sciences and biomedicine) https://pubmed.ncbi.nlm.nih.gov/

= Record all your sources!
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Know your Query

Advanced search

GO gle Scholar yibrar Find articles

with all of the words target selection AND reality

with the exact phrase

* My profile with at least one of the words ~ virtual augmented mixed extended
without the words
¢ My ||brary where my words occur anywhere in the article
® ) in the title of the article
A|8I’t3 Return articles authored by

e.qg., "PJ Hayes" or McCarthy
Metrics Return articles published in
e.qg., J Biol Chem or Nature
Return articles dated between —

a.. 1996
Advanced search 9

X Settings

allintitle: target selection AND reality virtual OR augmented OR mixed OR ext n

We got 3 results... let's improve the query [ : oo

Pinpointing: Precise head-and eye-based target selection for augmented [PDF] acm.org
reality

M Kyto, B Ens, T Piumsomboon, GA Lee... - Proceedings of the ..., 2018 - dl.acm.org

... target size for robust selection. We demonstrate and discuss example applications for

augmented reality, including compact menus with deep structure, and a proof-of-concept method ...

¢ Save P9 Cite Cited by 175 Related articles All 6 versions
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Improve your Query

("target selection" OR "target acquisition") AND ((virtual OR augmented OR mixed OR extended) AND (reality))

Go gle Scholar ("target selection” OR "target acquisition") AND ((virtual OR augmented OR n n

& Articles About 17.100 results (0,03 sec) Awesome! ©
Any time Pinpointing: Precise head-and eye-based target selection for augmented [PDF] acm.org
Since 2022 reality
Since 2021 M Kyté, B Ens, T Piumsomboon, GA Lee... - Proceedings of the ..., 2018 - dl.acm.org
Since 2018 ... We demonstrate and discuss example applications for augmented reality, including

compact menus with deep structure, and a proof-of-concept method for on-line correction of ...

Custom range
Y% Save 99 Cite Cited by 175 Related articles All 6 versions

Sort by relevance

Sort by date Fully-occluded target selection in virtual reality [PDF] ieee.org
D Yu, Q Zhou, J Newn, T Dingler... - IEEE transactions on ..., 2020 - ieeexplore.ieee.org
... Based on our findings, we offer a set of distilled recommendations for future virtual reality
Any type systems that offer fully-occluded target selection. We believe our design approaches and ...
Review articles Yr Save 99 Cite Cited by 16 Related articles All 9 versions
include patents Investigating bubble mechanism for ray-casting to improve 3D target [PDF] tsinghua.edu.cn
“/ include citations acquisition in virtual reality
Y Lu, C Yu, Y Shi - 2020 IEEE Conference on Virtual Reality ..., 2020 - ieeexplore.ieec.org
Create alert ... In this section, we will design ray-casting techniques in virtual reality augmented by the

bubble mechanism. Two issues will be addressed. The first issue is the criterion of target ...
Y% Save P9 Cite Cited by 23 Related articles All 6 versions

NotiBike: Assessing Target Selection Techniques for Cyclist Notifications in [PDF] acm.org
Augmented Reality
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Filtering ool

= Use “quotes” or (parentheses) to connect terms
= Use boolean operators AND, OR, NOT
= Read the title and abstract

= Now you have three options

Check all results and search for relevant publications
(“bottom up”)

Thorough but slow: important work is not highlighted
Check the most cited publications (“top down by citations”) Bottom-up

Fast but shallow: the most important publications are not
necessarily those you are searching for (or your missed them)

Check the newest publications (“top down by date”)
Check their bibliography and their quality
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Google Scholar  allintitle: (accessibility OR accessible) AND (virtual OR augmented OR mixed "N Another search

term...
@ Atticles Be careful google dropped some
Any time Articles added in the last year, sorted by date Q, Everything
Since 2022
Since 2021 Virtual reality in the EAP classroom Creating immersive, interactive, and

Since 2018 accessible experiences for interoatig

7
al etnidants .
K Coleman, B Derry - Language Teachi Awesome! But no PDF ... /

3 days ago - ... restrictions, social dista q T LT T g 1 U LU DT, Y R SRy
(VR) has . Ianguage and the ability to experlence it in an immersive and interactive way. Now _.

%7 Save 99 Cite
Sort by date

The role of desktop virtual reality as an accessible and equitable strategy to
improve career opportunities for women in technology
NO Onele - Journal of Computer Assisted Learning - Wiley Online Library

Custom range...

Any type
Review articles

18 days ago - ... Virtual reality for teaching and learning can be a part of postgraduate studies
include patents in ... where virtual reality has been found effective. This study may guide other studies and add ...

v include citations Y7 Save 99 Cite

Create alert roF] Open and Accessible Education with Virtual Reality [PDF] researchgate.net

M Rana - researchgate net

21 days ago - ... and implementation experiments into a practical guide to make such &Qgtual A master‘s theSiS
reality environment more accessible... Quest 2 virtual reality environment more accessiblegL ... h bl. h ]
Y¢ Save 99 Cite 80 (has no publisher)!

poF] Accessible Subtitles in 6DoF 3D Virtual Reality: How Preference of
Subtitle Presentation Modes relates to Presence and VR Sickness.

L Bouwels - 2022 - researchgate. net

43 days ago - ... presented in VR360 and 3D Virtual Reality research. ... further accessibility
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Let's check it...

UNIVERSITY OF TARTU
Institute of Computer Sci

Software Engineering Curriculum

Masud Rana

Open and Accessible Education with Virtual
Reality
Master’s Thesis (30 ECTS)

Supervisor(s): Ulrich Norbisrath, Ph.D.

Tartu 2022

How to Review Literature

7 References

(8]

91

[10]

(1

(2]

S. Khan, "What Is An Ideal Learning Environment?," 22 June 2021. [Online]. Available:
https://edtechreview.in/dicti y/4776-what-is ideal-1 ing .
[Accessed 3 July 2022].

N. Gilbert, "FinancesOnline," 2020. [Online]. Available:
https: li virtual-realit istics/. [Accessed 15 July 2022]).

Meta Platforms, Inc., "Horizon Workrooms for VR Remote Collaboration,” Meta, 19
April 2021, ([Online]. Available: https:/about.fb. 2021/08/introduci
horiz ! llaboration-reimagined/. [Accessed 16 July 2022].

W. H. Leung, B. L. Tseng, Z.-Y. Shae, F. Hendriks and T. Chen, "REALISTIC VIDEO
AVATAR." in 2000 IEEE International Conference on Multimedia and Expo.
ICME2000., New York, NY, USA, 2000.

X. Jiang, C. Liu and L. Chen, "Implementation of a Project-Based 3D Virtual Learning
Environment for English Language Learning," in 2010 2nd International Conference on
Education Technology and Computer (ICETC), 2010.

1. Bacon, The Art of Community: Building the New Age of Participation, O'Reilly, 2012.

B. Melissa L., S. John R., R.-L. Ana and L. Kimberly, "Teaching and learning in Second
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h ithub. dme09/VR4Educati dov/tree/main/Experi jodotOce

grearkd
ulusPluginTest.

Probably related to our topic!
(but not thorough and
no credible sources)

Prof. Dr. Valentin Schwind




Credibility and Importance

= Make sure the sources you use are credible, and make sure you read any landmark
studies and major theories in your field of research

= Find out how citations an article has — a high cited paper means the article has
been influential in the field, and should certainly be included
= Original reserach always has been peer-reviewed and published

> Search for publisher
> ACM

IEEE

> Springer

v

v

Elsevier (we don't like that)

v

... there are more, but we don‘t like them, too
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Google Scholar

# Top publications

°
h - I n d eX Categories » Engineering & Computer Science  » Human Computer Interaction =

Publication h&-index h&-median

" https://scholar.google.es/citation . ==
. . onference on Computer-Supported Cooperative Worl ocial Computin

s?view_op=top_venues&hl=en&vq . o B

) - N . ) 3. ACM Conference on Pervasive and Ubiquitous Computing (UbiComp) 54 M

=eng_humancomputerinteraction , ,

~ ! 4. ACMIIEEE International Conference on Human Robot Interaction 46 66

- The h'indeX (Hil’SCh indeX) iS 5. |IEEE Transactions on Affective Computing 45 85

defined as the maXimum Value Of 5. ACM Symposium on User Interface Software and Technology 44 68

h Where ‘the given au‘thor/journal T. Intarnational Journal of Human-Computer Studias 43 70

haS published h papers tha‘t have 8. |EEE Transactions on Human-Machine Systems 40 64

each been Cited a-t Ieast h timeS 9. Behaviour & Information Technology 36 48

- . . . . 10. ACM Transactions on Computer-Human Interaction (TOCHI}) 34 53

h5_|n.dex IS. the h-lndex for arthleS 1. International Conference on Multimodal Interfaces (ICMI) 33 63

pUbIIShed In the IaSt 5 Complete 12. |IEEE Transactions on Haptics N 44

yea rS 13 International Journal of Human-Computer Interaction kil 44

" h5-median is the median number . . 2 a

of citations for the articles that Published .here (A,CM' IEEE, Springer, = “

make up its h5-index _Elsevier, or similar venues) s

indicates scientific standards o0

and reliablity of the work ——

|r\_1
[~

20. International Conference on Tangible, Embedded, and Embedied Intaraction 4

ales and cllallon Counits are estimaled and are delermined aulomanicaily Dy 8 CoOmputer program.
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Google Scholar

("target selection” OR "target acquisition") AND ((virtual OR augmented OR n &%

Highly cited. We

Rbout 17.100 results (0,03 sec)

love that

Pinpoging: Precise head-and eye-based target selection for augmented [PDF] acm.ora
ince 20 eality
Since 2021 M Kytd, B Ens, M@llumsomboon, GA Lee. .. - Proceedings of the ... 2018 - dl.acm.org
Since 2018 ... We demonstrate Wdiscuss example applications for augmented reality, including

compact menus with o™ structure, and a proof-of-concept method for on-line correction of ..

Custom range...
Yy Save 99 Cite Gited by 175 Related articles All 6 versions

Sort by relevance

Sort by date Fully-occluded target selection in virtual reality [PDF] ieee.orc
D Yu, Q Zhou, J Newn, T Dingler... - IEEE transactions on ..., 2020 - ieeexplore.ieee.org
... Based on our findings, we offer a set of distilled recommendaticns for future virtual reality
Any type systems that offer fully-occluded target selection We believe our design approaches and
Review articles Yr Save 99 Cite Cited by 16 Related articles Al 9 versions
include patents Investigating bubble mechanism for ray-casting to improve 3D target .°DF] tsinghua.edu.cn
v include citations acquisition in virtual reality
Y Lu, CYu, Y Shi- 2020 IEEE Conference on Virtual Reality , 2020 - ieeexplore ieee org
Create alert In this section, we will design ray-casting techniques in virtual reality augmented by the

bubble mechanism. Two issues will be addressed. The first issue is the criterion of target ...
Y7 Save P9 Cite Cited by 23 Related articles All 6 versions

NotiBike: Assessing Target Selection Techniques for Cyclist Notifications in [PDF] acm.org
Augmented Reality

T Kosch, A Matviienko, F Miller, J Bersch... - Proceedings of the .., 2022 - dl.acm.org

... augmented reality. \We compare the selection efficiency, task load, and subjective perception

of selections in Augmented Reality ... confirmed notifications in Augmented Reality (AR) using ...

Y¢ Save 99 Cite Cited by 2

Fvaa-fraa taraet acauicitinn in intfaractionn anace arniind the hadv for virtual IPDF1 acm ore
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A DIGITAL s . o :
ACM @L IBRARY inery Frankfurt University of Applied Sciences Browse | About | Signin Register

Journals Ma_azines Proceedings Books  SIGs  Conferences  People Search ACM Dig. 3l Library Q, Advanced Search

Conference  Proceedings  Upcoming Events  Authors  Affiliations  Award Winners

Very important
place in HCI

bme > Conferences > CHI > Proceedings > CHI 18 > Pinpointing: Precise Head- and Eye-Based Target Selection for Augmented Reality
Ensure login! Open it from

RESEARCH-ARTICLE » ? Best paper award ¥ ing f the university network, you

m_» Pinpointing: Precise Head- and Eye-Based Target Selection for can download PDFs.
Augmented Reality

The authors q Authors: Mikko Kytd, . Barrett Ens, Thammathip Piumsomboon, GunA. Lee, Mark Billinghurst Authors Info

& Claims

¢ Feedback

CHI "18: Proceedings of the 2018 CHI Conference on Human Factors in Computing Systems « April 2018  Paper No.: 81 « Pages
e conterence or g f gy } p g
journa| 1-14 « https://doi.org/10.1145/3173574.3173655

Online: 19 April 2018 Publication History.

Highly cited 99 107 A 3617 A B W

CHI '18: Proceedings of  ABSTRACT o
the 2018 CHI...
Pinpointing: Precise Head and eye movement can be leveraged to improve the user's interactiorfepertoire for -

wearable displays. Head movements are deliberate and accurfASMEIIERUICAGIE
button will get very

Read this —

the-art pointing technique. Eye gaze can potentially be faster

SCROLL

« Previous  Next — important for you

from low accuracy due to calibration errors and drift of wearatfeeyetra = ors work
ABSTRACT investigates precise, multimodal selection techniques using head motion and eye gaze. A D OW N ! ! !
Supplemental comparison of speed and pointing accuracy reveals the relative merits of each method, including =
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the achievable target size for robust selection. We demonstrate and discuss example applications
CHI '18: Proceedings of for augmented reality, including compact menus with deep structure, and a proof-of-concept ]
the 2018 CHI...
Pinpointing: Precise
Head- and Eye-Base...

method for on-line correction of calibration drift.

Pages 1—14 ) - : . o P
. @ Pinpointing: Precise Head- and Eye-Based Target Selection for Aug...
«— Previous Next — Spater ans... Teilen
-
| ABSTRACT

°
o
()

Supplemental
Material

References

Index Terms
M msmmsmn s b

DIGITAL

ACM g LIBRARY

Video for people who
don’t want to read the
abstract

Ansehen auf 3 Youlube

l Supplemental Material S C R O L L
DOWNI! ©
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CHI "18: Proceedings of I References e
the 2018 CHI...

Pinpointing: Precise

1. Rowel Atienza, Ryan Blonna, Maria Isabel Saludares, Joel Casimiro, and Vivencio Fuentes. 2016. Interaction techniques using A PDF
Head- and Eye-Base... head gaze for virtual reality. In Proceedings - 2016 IEEE Region 10 Symposium, TENSYMP 2016, 110--114. =
Pages 1—14 Help
«_ Previous Next —s 2. Mihai Bace, Teemu Leppéanen, David Gil De Gomez, and Argenis Ramirez Gomez. 2016. ubiGaze?: Ubiquitous Augmented @
Reality Messaging Using Gaze Gestures. In SIGGRAPH ASIA, Article no. 11. @ .
»
ABSTRACT 3. Richard Bates and Howell Istance. 2003. Why are eye mice unpopular? A detailed comparison of head and eye controlled
B Supplemental assistive technology pointing devices. Universal Access in the Information Society 2, 3: 280-- 290. @ m
Material
References Show All References
Index Terms <
DIGITAL
“CM@LIBRARY

B Index Terms

Pinpointing: Precise Head- and Eye-Based Target Selection for Augmented Reality

l

Human-centered computing

l

Human computer interaction (HCl)

|
! !

Interaction devices Interaction paradigms
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CHI '18: Proceedings of
the 2018 CHI...
Pinpointing: Precise
Head- and Eye-Base...
Pages 1—14

«— Previous Next —»

ABSTRACT

0 Supplemental
Material

References

Index Terms

[,

DIGITAL
“CMmLIBRARY
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Fast Screening

look at everything that still seems related

Look if you can add more

keywords to your list

read figures, abstract & graphs first

Mikko Kyt6, Barrett Ens, Thammathip Piumsomboon, Gun A. Lee, and Mark Billinghurst. 2018. Pinpointing:
Precise Head- and Eye-Based Target Selection for Augmented Reality. In Proceedings of the 2018 CHI
Conference on Human Factors in Computing Systems (CHI '18). Association for Computing Machinery, New
York, NY, USA, Paper 81, 1-14. https://doi.org/10.1145/3173574.3173655
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CHI 2018 Best Paper Award

CHI 2018, April 21-26, 2018, Montréal, QC, Canada

Pinpointing: Precise Head- and Eye-Based Target

o Kyté'?, Barrett Ens’, Th hip Pi

Selection for Augmented Reality

boon’, Gun A. Lee’, and Mark Billinghurst®

Author Reywords

'Aalto University, Espoo, Finland
mikko kyto@aalto.fi
ABSTRACT
Head and eye movement can be leveraged to improve the
user’s T for ble displays. Head

movements are deliberate and accurate, and provide the
current state-of-the-art pointing technique. Eye gaze can
potentially be faster and more ergonomic, but suffers from
low accuracy due to calibration errors and drift of wearable
e.tracking  sensors. This work investigates precise,
- g techniques using head motion and eye
gaze. A co speed and pointing accuracy reveals
the relative meri® of each method, including the achievable
target \IIL for robust selection. We demonstrate and discuss

lic: s for aug d reality, including
wmpau mmus with deep structure, and a proof-of-concept
method for on-line correction of calibration drift

Eye lmnlmg ga/c fi ech

target st d reality; head n display g

Umversny of South Australla Adelaide, Australia
{barrett.ens, tk boon, gun.lee,
mark. bnlhnghursll (@unisa.edu.au

doesn’t require extra hardware to be carried. However, eye
gaze is well known to be inaccurate, due to both human
physiology and tracking system limitations. Head-pointing
has been used as a proxy fm gxn [42,53], and is fairly

precise, but requires head
|3431] Al ly, h have developed
| tech that use a dary input modc lo

refine eye gaze selecti Researchers have i

such techniques in several domains, including dnklop
displays [56], handheld devices [49] and virtual reality [52],
however they have been little explored for wearable AR.

‘prmary pointing

ACM Classification Keywords
H.52 Information interfaces and presentatig
Interfaces: Input devices and strategies
INTRODUCTION
Recently available head-worn A ted Reality (AR)
devices will become useful fg i

Figure 1. Pinpointing explores multimodal head and eye gaze
selection for wearable AR a) Study layout of target markers,
with feedback cues and HololLens viewing field shown.
b) Plnpoinling ltcinlq-u consist nl‘ a primary poinung motion
plus ¢ R air-tap
gesture, l|o|ol.ns clicker device, and head motion.

Ve gaze is a potentially useful input mode for AR
applications, since it uses an innate human ability and

Permission to make digital or hard copies of all or part of this work for
personal or classroom use is granted without fee provided that copies are
not made or distributed for profit or commercial advantage and that copies
bear this notice and the full citation on the first page. Copynghts for
components of this work owned by others than ACM must be honored
Abstracting with credit is permitted. To copy otherwise, or republish, to
post on servers or to redistnibute 1o lists, requires prior specific permission
and/or a fee. Request permissions from PermissionsGacm org

CHI 2018, April 21-26, 2018, Montreal, QC, Canada
© 2018 Association for Computing Machinery

ACM ISBN 978-1-4503-5620-6/18/04... $15.00
https //doi org/10.1145/3173574 3173655

This paper expl Pinp g: multimodal head and eye
gaze p hni for ble AR (Figure 1). We
build on pnor work by adapting multimodal pointing refine-
ment techniques for ble AR, by bining gaze with
hand handheld devices and head movement. Our

also includes head pointing, the current state-of-

lhc-an pointing technique [30 35]. We further discuss the
|mpln.almms of lhcsv. results for mlufacc dc“gncrs and

P pplic of Pinp g We
d two ple impl i for precise
menu sel and online imp of gaze calibration
KEY CONTRIBUTIONS

The contributions of the paper are:

* A broad comparison of target selection accuracy and
speed for eye gaze, head pomung and several
Itimodal tech for improved accuracy. Results
help clanfy previous contradictory results for similar
techniques, predict attainable target sizes for a wndc
range of tech and d
unattained precmon (< 0.2°) for head-based pomlmg
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Manual Bibliography

gC‘\Users\Niels\Desktop\Dropbax\Research in-Large\related work txt - Notepad++ > — — n&n
File Edit Search View Encoding Language Settings Macro Run Plugins Window X

AL SN L i

“ ¢ QZLAARBRICTG DDA

B worked b 3| Bl ideas bt 3| Il sample bib £3| Bl katrin 2,01 £3| Einew 33| Blnew 63| Bnew 73] Emainbib £3| 9310314 - notest 3| Blnew 1363| Blnew 1480 Drlated wok e G|

27 Collected traces from 17,300 devices m
28 Discuss challenges they faced

29 Storing data on the device

30 Energy constraints (users hate apps that increase energy consumption)

31 Malicious apps

32 Non-linear time (device's clock changes unexpectadly) E
33 Malicious users

34

35 [McMillan2010RiL] Donald McMillan: iPhone Software Distribution for Mass Participation. Proc. Research in the Large Workshop (
36 Compare deploying in Apple's App Store and in APT Repositories

37 statistics for both channels

38 Developed simple memory game deployed through both distribution channels

39 Deploying in APT repository resulted in more participants

40 The two channels result in a different gender split and age distribution

41

42 [Miluzzo2010RiL] Emiliano Miluzzo, Nicholas D. Lane, Hong Lu, Andrew T. Campbell: Research in thg N Ote down refe rences and
43 Developed CenceMe, a social sensing application

44 Discuss their experience including:

45 Information Disclosure ey a S peCtS
46 Monetary and Time Costs

47 Software Robustness

48 Hardware Incompatibilities

49 User Incentives

50 User Reviews

51 Software Limitation

52 Lack of Ground Truth

53

54 [Henze2011IJMHCI] Niels Henze, Martin Pielot, Benjamin Poppinga, Torben Schinke, Susanne Boll: My App is an Experiment: Experi
55 report from deploying five different apps to conduct user studies

56 Discuss the distribution of users

57 Compare different ways to inform the user about the study

58 Present the amount of collected data -
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|ldentify Themes, Debates, and Gaps

= Understand the connections and relationships between the research sources: Who
did what, why, and when?
= Take notes:

> Trends and patterns (theory, method, results): do certain approaches become more or
less popular over time?

> Themes: what questions or concepts recur across the literature?
> Debates, conflicts and contradictions: where do sources disagree?

> Pivotal publications: are there any influential theories or studies that changed the
direction of the field?

> Research Gaps: what is missing from the literature? Are there weaknesses that need to
be addressed?
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About others’ Future Work

= Examples:

> Many researches in computer sciences recommend to further investigate stuff like the
effects of gender, culture, or age but never do this > why?

> Search for concise hints: “There is an increasing interest in the visual aspects of social
media on young women. But there is still a lack of robust research on highly visual
platforms like Instagram and Snapchat”

> Example: https.//www.scribbr.com/dissertation/literature-review/
> HCI Researchers often found that their research highly depends on the task. Which

categories of tasks are being used in the domain of HCI, how robust are they, and which
provide high external validity?
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Structure your Related Work

= Depending on the length of your literature review, you can combine several of these
strategies

> Chronological (not recommended in computer sciences)

> Thematic and Central Aspects (e.g., machine learning and adaptive user interfaces)
> Methodological (e.g., results in qualitative vs quantitative research)

> Theoretical Framework (e.g., theories, models, and definitions of key concepts)

> Theories, models, and definitions of key concepts can form the structure of your review
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Finding Structures

LEreTer—— By

make structure -
Example: You develop and investigate a Target selection Target selection Target selection/
target selection technique in virtual techniques in virtual reality input with EMG

reality using electromyography (EMG)
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Write your Related Work

= Like any other academic text, your literature review should have:

> Very short introduction: establishes and motivates the focus and purpose of the
literature review)

> Theses: provide a context, highlight a gap
> Literature Reviews: new insight you draw from the literature
> Main Body: divides the body into subsections, synthesize from their findings
> e.g., themes, frameworks, fields of research, time period, or methodological approaches

> Summary and Conclusion: summarizes the key findings you have taken from the
literature and emphasize their significance
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Writing Tips

= Summarize and synthesize: give an overview of the main points of each source
and combine them into a coherent whole

= Analyze and interpret: don't just paraphrase other researchers—add your own
interpretations where possible, discussing the significance of findings in relation to
the literature as a whole

= Critically evaluate: mention the strengths and weaknesses of your sources

= Write in well-structured paragraphs: use transition words and topic sentences to
draw connections, comparisons and contrasts
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Example: A Related Work

What we are
reading and why?

Head- and Eye-
Based Target
Selection

Pointing with the
head

Pointing with eye
gaze

Comparison of

21-26, 2018, Montréal, QC, Canada

Pointing Techniques

RELATED WORK ON GAZE BASED INTERACTION

Our user study investigates head- and eye gaze-based
interaction techniques coupled with different refinement
techniques. We review the related work in the following

Head- and Eye-Based Target Selection

Our study explores cye gaze as an input method, as well as
head pointing, which can provide a proxy for gaze, but has
become a separate method in its own right

Head-pointing
Together with hand-based interaction techniques, head-
based interaction has been actively investigated in the field
of 3D user interface, virtual reality (VR) [6,11], desktop
GUIs [5,29)], assistive interfaces [37], and wearable
computing [7]. One of the carliest works in interaction
techniques for virtual environments [40] included head
directed navigation and object selection. Recently head-
direction-based pointing has been widely adopted as a
standard way of pointing at virtual objects without using
hands or hand-held pointing devices (¢.g., Oculus Rift [44]
and Microsoft HoloLens [39]). Atienza et al. [1] further
cxplored head-based interaction techniques in a VR
With wearable king devices b '3
to use in with head displays
(c.g. Pupil Labs [32,51], FOVE [19]), rescarchers are
increasingly exploring wearable eye gaze input [50,55]

Eye gaze

While initially used for measuring and understanding users’
focus and attention [41], eye gaze has been actively
investigated as an input method [27]. Gaze pointing uses
eye tracking technology to identify which object a person is
looking at. In one of the carliest investigations, Jacob [28]
proposed basic interaction techniques using eye gaze on a
desktop computer. Eye movement reflects not only
conscious (explicit) but also unconscious (implicit) intent
As a result, eye-based input suffers from the well-known
‘Midas Touch’ problem [28] of involuntanly selection.
Researchers have investigated solutions to this problem,
mostly based on dwell time (e.g. [28,45,54,62]), smooth
pursuits, where eye gaze follows continuously a target (¢.g
[17,33.63,64]) and gaze gestures (e.g. [2,13,25.26]), but
also by using a second modality for confirming selections
(e.g. a button press or hand gesture as in HoloL.ens).

Inaccuracy of eye tracking causes challenges in designing
gaze-based interactions. Feit et al. [I18] showed that
achieving a success-rate of 90% percent of target fixations

Paper 81

ge as 5.9 cm in width and 6.2 cm, at
65 cm from the screen, although filtering eye-movements
can decrease target size by 35% (3.9 cm width, 42 cm
height). Such inaccuracy is more challenging with gaze-
based in limited field-of- (FoV) head-wi
displays, such as HoloLens (FoV approx. 30<17°), which
we use in our work

Beyond calibration issues, eye gaze interaction is limited by
sensor noise in pupil detection and dnift due to shifting of
he eye tracking hardware [8,34,50]. We address this issue
an application that uses refinement input to improve
calibration as the system is used (See SmartPupil:
e Calibration Improvement, below).

Comparative Studies on Pointing Techniques
Head-pointing is well known for its benefit of providing
hands-free interaction, yet its performance and usability has
been considered inferior compared to hand-based input
methods. Early investigation by Jagacinski and Monk [29]
reported a joystick being faster than head-pointing. Lin et
al. [35] compared head- and hand-directed pointing
methods on a large stereoscopic projection display. The
results suggest hand directed pointing has better overall
performance, lower muscle fatigue, and better usability, yet
head-pointing provides better accuracy. Bemardos et al. [4]
compared pointing with an index finger and head- pointing
on a wall-size projection screen in terms of speed and
accuracy. 'y did not find a significant difference in terms
of task performance, yet hand-based pointing showed better
perceived usability.

In comparison to eye gaze interaction, head-pointing is
more voluntary and stable. Bates and Istance [3] compared
head- and gaze-based pointing techniques on a desktop
computer, and found that eye gaze had worse performance,
a steeper leaming curve, was more uncomfortable to use,
and required higher workload. Similarly, Jalaliniya et
al.[31] compared eye and head pointing with mouse
pointing, and found that eye gaze was faster than head or
mouse, but head motion was more accurate and convenient

Comparing eye gaze with hand pointing in VR, Tanriverdi
and Jacob [61] found cye gaze performed faster, especially
for distant objects, while participants’ ability to recall
spatial information was weakened. However, Cournia et al.
[12] later found cye gaze performed worse for distant
objects. They postulated this contradiction in results might
have been resulted from a difference in interaction styles.

These works show that despite disadvantages, eye gaze
interaction has many potential benefits for wearable AR
Because tracking limitations make gaze a poor selection
tool, especially for very small objects, we explore how to
improve accuracy by coupling gaze with other techniques,
such as hand gestures or handheld devices. We furthermore
investigate whether it is possible to use similar methods to
substantially improve the precision of head pointing to fare
better against standard pointing methods such as the mouse.

Page 2

Combining
Pointing

Techniques

CHI 2018 Best Paper Away

Combining Pointing Techniques
Next, we introduce prior works that have explored multi-
modal interaction methods using gaze- or head-based input

Combination of Eye Gaze and Head-Pointing

Closest to our work in focus on pointing accuracy, Spakov
et al. [56] proposed using head movement to complement
the low accuracy of gaze-based pointing. From a series of
user i they found head. i

improved accuracy without sacrificing efficiency.

The works discussed thus far, along with several others
[38,43,57], have investigated eye gaze and head pointing
primarily with desktop monitors. A handful of recent works
have used wearable eye trackers with head-worn AR and
VR displays. Jalaliniya et al. [30] used a Google Glass [65]
combined with a custom ecye tracker to investigate
combination of head- and eye-based pointing. They found
that their proposed refinement of quick eye-based pointing
with subsequent head-motion, was faster than head pointing
alone, without sacrificing accuracy. Conversely, Qian and
Teather [52] recently found that head-pointing was faster
than combined eye and head input in wearable VR. They
also found, contrary to other previous studies [31,61], that
head input was faster than eye gaze only. As such, it is still
unclear how cye gaze and head-pointing should be
combined in order to allow fast and accurate pointing

Combination of Eye gaze and Manual Input

One of the carliest efforts to refine eye gaze input was
MAGIC, proposed by Zhai et al. [66], which used a mouse
to improve gaze accuracy. When the user looks at a target
object, the mouse pointer appears at the gaze point,
allowing users to refine its position. Through a pilot study
they showed MAGIC pointing could reduce physical effort
and fatigue compared to manual input alone, while
providing greater accuracy than eye gaze alone.

Chuan and Sivaji [10] compared a combination of eye gaze
and finger pointing against mouse and finger pointing alone
on a desktop interface. They found the proposed method
had lower error and faster performance on larger targets
compared to finger pointing, while mouse outperformed
both overall. Later, Chatterjee et. al. [9] investigated
vanious desktop interaction methods combining eye gaze
with hand gesture input. A Fitts’ Law study showed a
proposed method having a higher index of performance
compared to cye gaze or hand gesture input alone

Pfeuffer et al. investigated using cye gaze coupled with
touch input in various setups including touch screen [46]
multi-screen [48], touch pen [47], and tablet computer [49]
setups. The most relevant work to our study is CursorShift,
a technique that combined eye-gaze and touch for tablet
interaction, using cye-gaze for low fidelity cursor position
and touch for fine tuning the cursor position [49] Using a
similar touch refinement approach, Stellmach and Dachselt
developed various eye- and head-based refinement
techniques on a distant screen using a handheld touch

Paper 81
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surface [58,59]. While their eye-based touch refinement
technique was faster, a head-controlled zoom approach
provided users with more feeling of control [59)

In summary, much prior rescarch on improving gaze input
has used hand input for refinement, while some works have
used head motion, with mixed results. While head-pointing
is shown to be less accurate than mouse input [31], there
have not been any efforts, to our knowledge, to refine head
movements as we explore in this work. Furthermore, most
prior work has focused on desktop environments, whercas
few studies have explored gaze refinement for wearable
displays. Whercas most prior works focus on a single
technique, we provide a broad comparison of both eye gaze
and head pointing with several refinement methods (scaled
head motion, hand gesture input, and handheld device

innut) for imnroved accuracy on a head.worn AR disnlav

Mikko Kytd, Barrett Ens,
Thammathip Piumsomboon, Gun A.
Lee, and Mark Billinghurst. 2018.
Pinpointing: Precise Head- and Eye-
Based Target Selection for
Augmented Reality. In Proceedings
of the 2018 CHI Conference on
Human Factors in Computing
Systems (CHI '18). Association for
Computing Machinery, New York,
NY, USA, Paper 81, 1-14.
https://doi.org/10.1145/3173574.3
173655

Summary and
Research Gap
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Example: A Related Work Section

Mikko Kytd, Barrett Ens

Head- and Eye-Based Target Selection Thammathip Piumsomboon, Gun A.
3 Lee, and Mark Billinghurst. 2018.

Our stuc_ly _explore:; eye gaze as an input method, as well as o, Brocio Head and £y

head pointing, which can provide a proxy for gaze, but has Based Target Selection for

Augmented Reality. In Proceedings
of the 2018 CHI Conference on
Human Factors in Computing

become a separate method in its own right.

Here they are enumerating

_nAinti Systems (CHI'18). Association f
Head-pointing research activities and put the Computing Machinery, New York,
Together with hand-based interaction techmques ] = references behind them NY, USA, Paper 81,1-14.

- https://doi.org/10.1145/3173574.3
based interaction has been actively inygstiae b it 173655

of 3D user interface e
GUIs [5,29],"assistive interfaces [37]4¥and wearable
computing [7]. One of the earliest works in interaction
techniques for virtual environments [40] included head Here, they do mention the
directed navigation and object selection. Recently head- authors (Lastname et al.)
direction-based pointing has been widely adopted as a
standard way of pointing at virtual objects without using
hands or hand-held pointing devices (e.g., Oculus Rift [44
and Microsoft HoloLens [39]). Atienza et al. [1] her
explored head-based interaction techniques in a VR

Here, they refer to an acronym
(a system) from another work

Mikko Kyto, Barrett Ens, Thammathip Piumsomboon, Gun A. Lee, and Mark Billinghurst. 2018. Pinpointing: Precise

1 Head- and Eye-Based Target Selection for Augmented Reality. In Proceedings of the 2018 CHI Conference on Human
(eg P}]pll LabS [3 2,5 1], FOVE [19]), esearchers are Factors in Computing Systems (CHI '18). Association for Computing Machinery, New York, NY, USA, Paper 81, 1-14.
increasingly exploring wearable eye gaze input [50,55]. https://doi.org/10.1145/3173574.3173655
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Example: A Related Work Summary

In summary, much prior research on improving gaze input n?ts'f)?rfsoon,eunA.
has used hand input for refinement, while some works have great: e S:ITUZOQSEV
used head motion, with mixed results. While head-pointing A claim. Needs reference. Sailissentiey
1s shown to be less accurate than mouse mput [31], < S?Tt?;:;lﬁ?'nﬁésﬁiii‘?&i‘”
have not been any efforts, to our knowledge, to refine head NY,USA Paper81,1-14.

https://doi.org/10.1145/3173574.3
173655

movements as we explore in this work. Furthermore, most

. . The research gap!
prior work has focused on desktop environments, whereas
few studies have explored gaze refinement for wearable

i : , Another research gap!
displays. Whereas most prior works focus on a single

technique, we provide a broad comparison of both eye gaze What they address

and head pointing with several refinement methods (scaled
head motion, hand gesture nput, and handheld device

input) for improved accuracy on a head-worn AR display.
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Summarizing the Student’'s Approach

= Summary: 4 steps easy to follow:

v

Search for relevant keywords and databases

v

Search, evaluate, and filter your results

v

Find a structure (identify fields, themes, categories,...)

v

Write your literature review
= The Student’'s Approach is mostly called Narrative Review
> No standards. Not scientific, but we like this!

" |s there any scientific method?
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The Scientific Approach

= Writing literature reviews has its own scientific field:
> Empirical study of literature (Empirische Literaturwissenschaft)
> There are at least 14 literature review types [1]
= The main types of literature reviews in HCI are
> Scoping Review
> Systematic Review
> Meta Review/Meta Analysis
= Methodological literature review approaches depend on the discipline

> e.g., medicine != computer sciences

[1] Booth, A. (2009). A typology of reviews: An analysis of 14 review types and associated methodologies. Health Information and Libraries Journal, 26(2), 91-108.
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Scoping Reviews

= Serve to assess and provide and overview about the literature scope of a topic.

= The scoping review can have multiple goals:
> Can provide and set definitions within a scope (“What is an intelligent user interface?”)
> Can answer general research questions (“What makes devices socially acceptable?”)
> Provide an (quantitative) overview of the existing evidence, regardless of its quality

> Often used in the field of computer science and engineering to quickly get a broader picture
> e.g., devices, systems, interactions, etc.

*= The search method can iteratively be adjusted to synthesize evidence
= Two approaches

> The JBI Method (rather for engineers and systems) [1]

> The PRISMA-Sc Method (rather for original research) [2]

[1] https://journals.lww.com/ijebh/fulltext/2015/09000/guidance_for_conducting_systematic_scoping_reviews.5.aspx
[2] https://prisma-statement.org/Extensions/ScopingReviews
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Systematic Review

= Systematic reviews answer one specific research question and have a defined outcome
> e.g., the effectiveness of an intervention (,How can VR support disabled people?”)

" Contains a complete protocol and transparent approach
> A set of analytical methods to collect secondary data and analyze it
> Provides an exhaustive and complete summary
> Minimize biases, no iterations, paper selection performed independently by at least two review authors
> Discrepancies should be resolved by consensus or by the decision of a third review author
" Three approaches
> The Kitchenham Procedure (rather for software engineers) [1]
> The PRISMA Method (rather for empirical research) [2]
> The APISSER Methodology (rather for medical sciences) [3]

[1] https://journals.lww.com/ijebh/fulltext/2015/09000/guidance_for_conducting_systematic_scoping_reviews.5.aspx
[2] https://prisma-statement.org/Extensions/ScopingReviews
[3] https://ieeexplore.ieee.org/document/9698182
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Meta-Analysis

= A meta-analysis is an exhaustive and complete summary of literature and
performing a statistical analysis aggregating the results of scientific studies

> Looking for evidence of original research

> Meta-analysis systematically assesses the results of previous research to derive
conclusions about that body of research

> Often, but not always, important part of a systematic review procedure

> Mainly conducted in medical research on clinical trials to find evidence of treatment
= One main approach

> The PRISMA Method (rather for empirical research) [1]

[1] https://journals.lww.com/ijebh/fulltext/2015/09000/guidance_for_conducting_systematic_scoping_reviews.5.aspx
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PRISMA

= PRISMA = Preferred Reporting Items for Systematic Reviews and Meta-Analyses
= Standard and state-of-the art procedure for literature reviews in science

= An evidence-based set of items aimed at helping scientific authors to report a wide
array of systematic reviews and meta-analyses [1]

= The PRISMA methodology can be applied to
> Systematic Reviews
> Scoping Reviews (PRISMA-Sc)
> Meta Reviews / Meta Analysis

[1] https://www.prisma-statement.org
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PRISMA: What you should know...

= Review Time: 6-8 weeks, depending on: number of databases, complexity, papers
= Resources: Appropriate research databases for the research question

= Team: Three people required for screening

= Searching strategy: exhaustive, comprehensive searching

= Appraisal: determine inclusion/exclusion

= Results synthesis: Typically, narrative (based on concepts) with tabular
accompaniment

= Analysis: Characterizes quantity and breadth of literature. Attempts to specify the
viability of more focused reviews (what is known; recommendations for practice.
what remains unknown; uncertainty around findings, recommendations for future
research)



PRISMA Checklist

! PRISMA 2020 Checklist ‘ PRISMA 2020 Checklist

ocation Location
Section and Hom G neckiist itom whera item ?5‘“":“ Anc Checklist item where item
P is reported P is reported
TITLE RESULTS
Title ‘ 1 | Identify the report as a systematic review. Study selection 16a | Describe the results of the search and selection process, from the number of records identified in the search to the number of studies included in
ABSTRACT the review, ideally using a flow diagram.
Abstract ‘ 2 | See the PRISMA 2020 for Abstracts checklist. 16b | Cite studies that might appear to meet the inclusion criteria, but which were excluded, and explain why they were excluded.
'NTFODUCT'ON " — — Study 17 | Cite each included study and present its characteristics.
Rationale ‘ 3 | Describe the rationale for the review in the context of existing knowledge. char .
Objectives | 4] Provide an expicit of the objective(s) or question(s) the review addresses. Risk of bias in 18 | Present assessments of risk of bias for each included study.
METHODS studies
Eligibility criteri 5 | Specify the inclusi d exclusi teria for thy i d h tudi d for th ith . . - " - e
'gibfly criteria pactly s Inclislon anc axclsion eritera Tor fha review and how studles Were groupaciar fha synieses I ] Results of 19 | For all outcomes, present, for each study: (a) summary statistics for each group (where appropriate) and (b) an effect estimate and its precision
Information 6 | Specify all databases, registers, websites, organisations, reference lists and other sources searched or consulted to identify studies. Specify the individual studies {e.g. confidencefcredible interval), ideally using structured tables or plots.
sources date when each source was last searched or consulted. ; - - — - -
Search strategy 7 | Present the full search strategies for all databases, registers and websites, including any filters and limits used. :?:;IEISS:S 20a | For each synthess, bneﬂy éummanse the characteristics and risk of bias among contributing studies. - -
Selection process | 8 | Specify the methods used to decide whether a study met the inclusion criteria of the review, including how many reviwers screened sach record 20b Prezem results of all statistical syniheses m;fd ucted. If meta-analysis was done, present for each the sum Waw_“"’pa‘e a;d its precision (e.g-
and each report retrieved, whether they worked independently, and if applicable, details of automation tools used in the process. confidence/credible interval) and measures of statistical heterogeneity. If comparing groups, describe the direction of the effect.
Data collection 9 | Specify the methods used to collect data from reports, including how many reviewers collected data from each report, whether they worked 20c | Present results of all investigations of possible causes of heterogeneity among study results.
process independently, any processes for obtaining or confirming data from study investigators, and if applicable, details of automation tools used in the 20d | Present results of all sensitivity analyses conducted to assess the robustness of the synthesized resuits.
process. - - - — - -
Data items 10a | Listand define all outcomes for which data were sought. Specify whether all results that were compatible with each outcome domain in each Reporting biases 21 | Present assessments of risk of bias due to missing results (arising from reporting biases) for each synthesis assessed.
study were sought (e.g. for all measures, time points, analyses), and if not, the methods used to decide which results to collect. Certainty of 22 | Present assessments of certainty (or confidence) in the body of evidence for each outcome assessed.
10b | List and define all other variables for which data were sought (e.g. participant and intervention characteristics, funding sources). Describe any evidence
assumptions made about any missing or unclear information. DISCUSSION
Study risk of bias 11 | Specify the methods used to assess risk of bias in the included studies, including details of the tool(s) used, how many reviewers assessed each Discussion 23a | Provide a general interpretation of the results in the context of other evidence.
assessment study and whether they worked independently, and if applicable, details of automation tools used in the process. 230 | Di —— Flhe avid included I e
iscuss any limitations of the evidence included in the review.
Effect measures 12 | Specify for each outcome the effect measure(s) (e.g. risk ratio, mean difference) used in the synthesis or presentation of results. 23 | oi Y —— fih ed
c | Discuss any limitations of the review processes used.
Synthesis 13a | Describe the processes used to decide which studies were eligible for each synthesis (e.g. tabulating the study intervention characteristics and Y p
methods ccomparing against the planned groups for each synthesis (item #5)). 23d | Discuss implications of the results for practice, policy, and future research.
13b | Describe any methods required to prepare the data for presentation or synthesis, such as handling of missing summary statistics, or data OTHER INFORMATION
conversions. Registration and 24a | Provide registration information for the review, including register name and registration number, or state that the review was not registered.
13c | Describe any methods used to tabulate or visually display results of individual studies and syntheses. protocal 24b | Indicate where the review protocol can be accessed, or state that a protocol was not prepared
13d | Describe any methods used to synthesize results and provide a rationale for the choice(s). If meta-analysis was performed, describe the - - - - - -
model(s), method(s) to identify the presence and extent of statistical t ity, and software pack ) used. 24c¢ | Describe and explain any amendments to information provided at registration or in the protocol.
13e | Describe any methods used to explore possible causes of heterogeneity among study results (e.g. subgroup analysis, meta-regression). Support 25 | Describe sources of financial or non-financial support for the review, and the role of the funders or sponsors in the review.
13f | Describe any sensitivity analyses conducted to assess robustness of the synthesized results. Competing 26 | Declare any competing interests of review authors.
Reporting bias 14 | Describe any methods used to assess risk of bias due to missing results in a synthesis (arising from reporting biases). interests
assessment Availability of 27 | Report which of the following are publicly available and where they can be found: template data collection forms; data extracted from included
Certainty 15 | Describe any methods used to assess certainty (or confidence) in the body of evidence for an outcome. data, code and studies; data used for all analyses; analytic code; any other materials used in the review.
assessment other materials

From: Page MJ, McKenzie JE, Bossuyt PM, Boutren I, Hoffmann TC, Mulrow CD, et al. The PRISMA 2020 statement: an updated guideline for reporting systematic reviews. BMJ 2021,372:n71. doi:
10.1136/bmj.n71

For more information, vi http://www.prisma-statement.org/

https://prisma-statement.org/documents/PRISMA_2020_checklist.pdf
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PRISMA Flow Diagram

[ Identification of ies via and regi S ]
—
Records removed before
s screening:
H Records identified from®: ([:]”f‘;':a'e records removed
£ g:ﬁ:&?:sén_: ) g Records marked as ineligible
H & n=} by automation tools (n =)
2 Records removed for other
reasons (n =)
I
—
Records screened Records excluded™
(n=) (n=)
Reports seught for retrieval »| Reports not retrieved
2 n=) n=)
g
- I
Reports assessed for eligibility
n=) —*| Reporis excluded:
Reason 1 (n=)
Reason 2 (n =)
Reason 3 (n =)
etc.
L
s Studies included in review
B (n=)
S Reports of included studies
= —
E n=)
—

*Consider, if feasible to do so, reporting the number of records identified from each database or register searched (rather than the
total number across all databases/registers).

**If automation tools were used, indicate how many records were excluded by a human and how many were excluded by
automation tools

https://prisma-statement.org/PRISMAStatement/FlowDiagram
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New studies included in review
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Reports of new included studies

in=)

Total studies included in review
(n=)
Reports of total included studies
(n=)

total number across all databases/registers).

=*If automation tools were used, indicate how many records were excluded by a human and how many were excluded by

automation tools.
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Search Strategy & Study Selection: Example

3 METHODS
3.1 Search strategies

The literature search was undertaken in June 2020. Seven electronic
databases were searched (ACM Digital Library, Compendex, IEEE
Xplore, Inspec, PubMed, Scopus, and Web of Science). The search

terms consisted of the following keywords and logical operations:

(ageing OR aging OR “aged care” OR elderly OR “older adults” OR

Table 1: Results from the initial search of included databases

Electronic research database Results
ACM Digital Library 233
Compendex 2048
IEEE Xplore 263
Inspec 565
PubMed 451
Scopus 639
Web of Science 893

“older people”) AND (“Virtual Reality” OR VR). The search terms
were applied for the article titles or abstracts. The results were
restricted to publications written in English.

How to Review Literature

3.2 Study selection

The study selection for this review was conducted in a 4-step pro-
cess following the PRISMA 2009 flow diagram [52]. Firstly, articles
in included databases were searched electronically for search terms.
The initial search of included databases at this step yielded 5092 ar-
ticles. Table 1 presents the details of results. A snowballing method,
which was applied by checking papers that had been cited in the
articles reviewed, was employed to identify additional relevant
articles. Secondly, duplicates were removed electronically and man-
ually across databases. Additionally, the title and abstract of those
distinct articles were screened to determine whether the paper fo-
cuses on responses of older adults in using VR as an enrichment
experience. In other words, papers which were using VR for detect-
ing, treating, or rehabilitating from any health-related conditions
were not included. Thirdly, full texts of the remaining papers were
assessed for eligibility of inclusion. This step did not exclude papers
based on the actual technologies used. If the authors referred to

Kong Saoane Thach, Reeva Lederman, and Jenny Waycott.
2020. How older adults respond to the use of Virtual Reality for
enrichment: a systematic review. In Proceedings of the 32nd
Australian Conference on Human-Computer Interaction (OzCHI
'20). Association for Computing Machinery, New York, NY, USA,
303-313. https://doi.org/10.1145/3441000.3441003

Yy
c Records identified Additional records
-% through searching identified through
8 (n = 5092) snowballing (n=7)

Records after duplicates removed
(n=3395)
= Records excluded
5 4 (n=1774)
o Reasons:
o Reco;céz - Mean age < 60-year-old
screel - VR for detecting/treating health-
(n=1621) L | related conditions
- Entire conference proceedings
- Systematic review
- Workshop proposals
- Posters
I
v
g R
= ecords excluded
S Full text (n=18)
w assessed Reasons:
(n=33) | _insufficiently relevant

\—

— v

Articles

S included

E (n=15)
-—/

Figure 1: Flow diagram for study selection
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Data Collection: Example

the technology as VR, the paper would be included. This inclusion
enables us to investigate how authors from varied disciplines have
interpreted the term “VR”. Finally, relevant data in included papers
were extracted for review purposes.

A flow diagram (Figure 1) for study selection outlines the process
of article selection for this systematic review.

As illustrated in Figure 1, a number of articles were excluded
based on several reasons. For instance, articles that did not study
older adults (mean age less than 60-years old) were excluded. Also,
as noted earlier, a range of papers were from studies investigating
the use of VR for detecting and/or treating a specific health-related
condition. These were eliminated. In this review, we also excluded
records that are the entire proceedings of a conference. That is,
some of the database searches returned entire proceedings con-
taining relevant individual conference papers. Thus, we decided to
include the individual conference papers while excluding the entire
proceedings. Other exclusion criteria were records that comprised
systematic reviews of the literature, workshop proposals, papers
not sufficiently relevant to the topic, and posters. We excluded
posters because they were short and did not provide sufficient in-
formation and quality to report. At the completion of the study
selection process, fifteen articles were included for in-depth review
[4; 8-11; 14; 47; 49; 51; 53-58].

3.3 Data collection and analysis

The primary aim of this study was to understand older adults’ re-
sponses and perceptions of benefits and drawbacks, if any, in using
VR as an enrichment experience. Papers were not selected on the
basis of methods used. Papers using both qualitative and quantita-
tive data are included. All data related to older adults’ responses to
the use of VR were extracted. In this review, a meta-analysis was
not conducted as a large variability of study design and outcome
measures were adopted in the papers reviewed. Drawing on the
data extracted from included studies, a comparative thematic anal-
ysis on their findings was conducted. The findings of this thematic
analysis are presented below as primary outcomes of this review.
The thematic analysis is coded based on similarities in the papers
reviewed [59].

Kong Saoane Thach, Reeva Lederman, and Jenny Waycott. 2020. How older adults respond to the use of Virtual Reality for enrichment: a systematic review. In Proceedings of the 32nd
Australian Conference on Human-Computer Interaction (0zCHI '20). Association for Computing Machinery, New York, NY, USA, 303-313. https://doi.org/10.1145/3441000.3441003
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