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Your Goal: A Scientific Report

* You are doing an incredible job!
> Let's publish it!
= But...
> ...it is not your goal to publish your scientific report.

> ...it is your goal to bring your work in line with standards of scientific pratices and
scientific writing

> ...and good scientifc practice can only be showed in a scientific report
> your grades depend on that

> If your work lead to results that can be published, we will contact you

> your grades do not depend on that
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Writing Paper Models

Write paper

= Forces us to be clear, focused

= Crystallises what we don’t understand
= Opens the way to dialogue with
= others: reality check, critique, and collaboration

Adapted form Simon Peyton Jones, Microsoft Research Cambridge
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Text Generation using Al
Academic Writing Using ChatGPT
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About the Success of Generative Als

= Generative Al is a type of artificial intelligence that can create new content that is
similar to or indistinguishable from human-created content.

= By some estimates, ChatGPT will have more than 90% of the current search
market

Time taken to reach 1m users (mths)

Netflix
Twitter
Facebook

Instagram

ChatGPT

0 > 10 15 20 25 30 35 40

Chart: Financial Review ¢ Source: Genevieve Roch-Decter, CFA
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Scientific Publishers and ChatGPT (or other Al tools)

= Reaction in the scientific community to papers crediting ChatGPT as an author has
been predominantly negative.

= |CML bans papers written by ChatGPT and Al Language Tools [1]

= Springer: “ChatGPT can't be credited as an author” [2]

> However, e.g., Springer also says it has no problem with scientists using Al to help write
or generate ideas for research, as long as this contribution is properly disclosed by the
authors

= “ChatGPT can generate plausible sounding but incorrect information even when
trained on a foundation of factual material." Vint Cerf [3]

> “We can use it, but it would be awesome if nobody noticed.”

[1] https://cacm.acm.org/careers/268561-icml-bans-papers-written-by-chatgpt-and-ai-language-tools/fulltext
[2] https://cacm.acm.org/careers/269210-chatgpt-cant-be-credited-as-an-author-academic-publisher-says/fulltext

[3] https://www.cnet.com/tech/computing/computing-pioneer-criticizes-chatgpt-ai-tech-for-making-things-
up/?fbclid=IwAR2Qzte8n10jGSmedrsrhCgU_Dy2FbbXFDLfkqyA XshQtrwZBg9gx6zVMY
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Can | use ChatGPT and other Generative Al Tools?

= You are responsible for the content and correctness of your paper

. People who are...
e o [ o

... and deny to use Al tools... ~-Stay smart bUt. s il ..stay dumb.
potential.

..run into risk of being perceived as

... and just use Al tools ... dumb.

...stay dumb.

... and use Al tools
correctly...

..can achieve amazing things. ...can appear smart.
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Thus, let's try it anyway...

= First, let's have a look how well it works...

> Me: ,Write me a paper of my study”
> ChatGPT: ,I'm sorry, but as an Al language model, | cannot write an entire paper for you”
> Me: ,Write me an introduction of my study”

> ChatGPT: ,Sure, | can provide some guidance on how to write an introduction for your study. The
introduction sets the stage for your research ...”

> Me: ,You are writer of a scientific article. Write me the motivation of a study that
compares the AttrakDIFF questionnaire with the Stereotype Content Model (SCM).
Explain both paradims in relation to their relevance in Human-Computer Interaction and
motivate a study hypothesizing that both could be comparable research methods.
Please cite all research articles using Bibtex."

> ChatGPT: ...
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Thus, let's try it anyway...

Give arole Abstraction/Context

> Me: ,You are writer of a scientific article. Write me the motivafion of a study that

compares the AttrakDIFF questionnaire with the Stereotype
Explain both paradims in relation to their relevance in Human-Computer Interaction and
otivate a study hypothesizing that both could be comparable research methods.
Please cite all research articles using Bibtex."

> CW N
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Bam! ...okay not perfect, but a good basis...

The field of Human-Computer Interaction (HCI) is concerned with the design, development, and evaluation of interactive systems that aim to support and enhance human activities. One key aspect of this field is to
understand how users perceive and interact with technology, which can be assessed through various user-centered design and evaluation methods. Two popular paradigms in HCI research are the AttrakDIFF
questionnaire \cite{Hassenzahl12003} and the Stereotype Content Model (SCM) \cite({Fiske2007}.

The AttrakDIFF questionnaire is a user-centered design and evaluation method that assesses users' subjective experiences and perceptions of interactive products. It focuses on evaluating the attractiveness and
hedonic qualities of the product, as well as its usability and pragmatic qualities. The questionnaire consists of several dimensions, including attractiveness, hedonic quality, stimulation, novelty, and usability.

On the other hand, the SCM provides a lens for understanding how social stereotypes may influence users' attitudes and behaviors towards interactive products. The SCM is a theoretical framework that categorizes
social groups into four types based on their perceived warmth and competence: high-warmth/high-competence groups (admired), high-warmth/low-competence groups (pitied), low-warmth/high-competence
groups (envied), and low-warmth/low-competence groups (disliked). The model suggests that people have different expectations and emotions towards each of these groups, which may impact their attitudes and
behaviors towards products associated with them.

While the AttrakDIFF questionnaire and the SCM have different theoretical underpinnings, both have been used in HCI research to understand users' perceptions and attitudes towards interactive products. However,
to our knowledge, no study has directly compared the two paradigms in terms of their ability to predict users' attitudes and behaviors towards products.

Therefore, the aim of our study is to compare the AttrakDIFF questionnaire and the SCM in terms of their ability to predict users' attitudes and behaviors towards interactive products. We hypothesize that the two
paradigms will show comparable results, suggesting that they could be used interchangeably in HCI research.

To test our hypothesis, we will recruit a sample of participants and ask them to interact with a set of interactive products while completing both the AttrakDIFF questionnaire and the SCM. We will then compare the
results of the two paradigms and examine their predictive power in terms of users' attitudes and behaviors towards the products.

In conclusion, the comparison of the AttrakDIFF questionnaire and the SCM has the potential to provide insights into the relative strengths and weaknesses of these two paradigms in understanding users'
perceptions and attitudes towards interactive products. Our study can inform the choice of research methods in HCI research and contribute to a better understanding of how social stereotypes and user-centered
design factors influence users' interactions with technology.

@article{Hassenzahl2003, author={Hassenzahl, Marc and Tractinsky, Noam}, title={User experience - a research agenda}, journal={Behaviour & Information
Technology}, volume={22}, number={2}, pages={91-97}, year={2003}, publisher={Taylor & Francis}, doi={10.1080/0144929031000073554} }

@article{Fiske2007, author={Fiske, Susan T. and Cuddy, Amy J.C. and Glick, Peter and Xu, Jun}, title={A Model of (Often Mixed) Stereotype Content:
Competence and Warmth Respectively Follow From Perceived Status and Competition}, journal={Journal of Personality and Social Psychology}, volume={82},
number={6}, pages={878-902}, year={2007}, publisher={American Psychological Association}, doi={10.1037/0022-3514.82.6.878} }
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Supporting Claims...

= Me: “Can you find scientific evidence for the claim that the SCM model suggests
that people have different expectations and emotions towards each of group
stereotype, which may impact their attitudes and behaviors towards products
associated with them?”

= ChatGPT:,/[..]

Govers, P. C., & Schoormans, J. P. (2005). Product personality and its influence on consumer
preference. Journal of consumer marketing, 22(4), 189-197.

This study shows that people tend to attribute personality traits to products, and that these
personality traits are related to their preferences for these products. Specifically, the study
found that people tend to prefer products that are perceived as warm and competent, and

that they tend to avoid products that are perceived as cold and incompetent. These findi
are consistent with the predictions of the SCM. [...]"
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Abstract

Abstract
Purpose

Beyond their functional utility products have a symbolic meaning. Parts of this sy
meaning are accounted for by concepts like brand personality and product-user

Products as symbols

I-congruence

Product-personality describe the symbaolic meaning associated with the brand or product class. How
congruence physical product also carries symbolic meaning. That part of the symbolic meani
Hvpott to the physical product itself, and is described with human personality character
ypotheses S
o product personality. The purpose of this article is to show that product personal
Methodology influences consumer preference through a congruence effect.
Results Design/methodology/approach
Discussion A two-phase study was conducted. In the first phase, product-personality congri
measured. The second phase was used to establish user-image congruence
Limitations

Findings

The results indicate that people prefer products with a product personality that
self-image. Moreover, this positive effect of product-personality congruence is fd
independent of the user-image congruence effect.

Managerial implications
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Product personality and its influence on
consumer preference

PC.M. Govers
Nyenrode University, Breukelen, The Netherlands, and

Y.

FPL. Schoormans
Faculty of Industrial Design Engineering, Delft University of Technology, Delft, The Netherlands

Abstract
Purpose — Beyond their functional utility products have a symbolic meaning. Parts of this symbolic meaning are accounted for by concepts like brand
personality and product-user image, which describe the symbolic meaning associated with the brand or product dass. However, the physical product
also carries symbolic meaning. That part of the symbolic meaning that refers to the physical product itself, and is described with human personality
characteristics, is called product personality. The purpose of this article is to show that product personality positively influences consumer preference
through a congruence effect.

Design/methodology/approach — A two-phase study was conducted. In the first phase, product-personality congruence was measured. The second
phase was used to establish user-image congruence.

Findings — The results indicate that people prefer products with a product personality that matches their self-image. Moreover, this positive effect of
product-personality congruence is found to be independent of the user-image congruence effect.

Originality/value — Previous research has shown that product variants can be designedto have a specific personality. This study has shown that
product-personality congruence has a positive effect on consumer preference.

Keywords Consumers, Brands, Product image, Consumption

Paper type Research paper

An i y for and i indistinguist products become differentiated in the eyes

readers can be found at the end of this article. of the consum® Similarly Salzer-Mérling and Strannegard
(2004) recently Wlted:

Products as symbols With the abundarlillof products in the western world, the managerial

challenge, it seems, ome that of differentiating similar products (p. 224).

Products have a significance that goes beyond their functional

utility. This significance stems from the ability of products to Due to its incr@lking relevance, many articles have
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Fiske, S. T., Cuddy, A. J., Glick, P., & Xu, J. (2002). A model of (often mixed) stereotype content: Competence and warmth respectively
follow from perceived status and competition. Journal of personality and social psychology, 82(6), 878-902.
https://doi.org/10.1037//0022-3514.82.6.878

Cuddy, A. J., Fiske, S. T., & Glick, P. (2008). Warmth and competence as universal dimensions of social perception: The stereotype

content model and the BIAS map. Advances in experimental social psychology, 40, 61—-149. https://doi.org/10.10716/s0065-
2601(07)00002-0

Eskine, K. J., Kacinik, N. A., & Prinz, J. J. (2011). A bad taste in the mouth: Gustatory disgust influences moral judgment. Psychological
science, 22(3), 295-299. https.//doi.org/10.1177/0956797611398497

Lee, S. Y, Chung, S. Y., & Chen, G. (2015). Consumers’ responses to different service recovery actions: The moderating roles of
warmth and competence stereotypes. Journal of Services Marketing, 29(2), 150-163. https://doi.org/10.1108/jsm-06-2013-0799
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Bam! ...okay not perfect, but a good basis...

The field of Human-Computer Interaction (HCI) is concerned with the design, development, and evaluation of interactive systems that aim to support and enhance human activities. One key aspect of this field is to
understand how users perceive and interact with technology, which can be assessed through various user-centered design and evaluation methods. Two popular paradigms in HCI research are the AttrakDIFF
questionnaire \cite{Hassenzahl2003} and the Stereotype Content Model (SCM) \cite{Fiske2007}.

The AttrakDIFF questionnaire is a user-centered design and evaluation method that assesses users' subjective experiences and perceptions of interactive products. It focuses on evaluating the attractiveness and
hedonic qualities of the product, as well as its usability and pragmatic qualities. The questionnaire consists of several dimensions, including attractiveness, hedonic quality, stimulation, novelty, and usability.

On the other hand, the SCM provides a lens for understanding how social stereotypes may influence users' attitudes and behaviors towards interactive products. The SCM is a theoretical framework that categorizes
social groups into four types based on their perceived warmth and competence: high-warmth/high-competence groups (admired), high-warmth/low-competence groups (pitied), low-warmth/high-competence
groups (envied), and low-warmth/low-competence groups (disliked). The model suggests that people have different expectations and emotions towards each of these groups, which may impact their attitudes and
behaviors towards products associated with them.

While the AttrakDIFF questionnaire and the SCM have different theoretical underpinnings, both have been used in HCI research to understand users' perceptions and attitudes towards interactive products. However,
to our knowledge, no study has directly compared the two paradigms in terms of their ability to predict users' attitudes and behaviors towards products.

Therefore, the aim of our study is to compare the AttrakDIFF questionnaire and the SCM in terms of their ability to predict users' attitudes and behaviors towards interactive products. We hypothesize that the two
paradigms will show comparable results, suggesting that they could be used interchangeably in HCI research.

To test our hypothesis, we will recruit a sample of participants and ask them to interact with a set of interactive products while completing both the AttrakDIFF questionnaire and the SCM. We will then compare the
results of the two paradigms and examine their predictive power in terms of users' attitudes and behaviors towards the products.

In conclusion, the comparison of the AttrakDIFF questionnaire and the SCM has the potential to provide insights into the relative strengths and weaknesses of these two paradigms in understanding users'
perceptions and attitudes towards interactive products. Our study can inform the choice of research methods in HCI research and contribute to a better understanding of how social stereotypes and user-centered
design factors influence users' interactions with technology.

@article{Hassenzahl2003, author={Hassenzahl, Marc and Tractinsky, Noam}, title={User experience - a research agenda}, journal={Behaviour & Information
Technology}, volume={22}, number={2}, pages={91-97}, year={2003}, publisher={Taylor & Francis}, doi={10.1080/0144929031000073554} }

@article{Fiske2007, author={Fiske, Susan T. and Cuddy, Amy J.C. and Glick, Peter and Xu, Jun}, title={A Model of (Often Mixed) Stereotype Content:
Competence and Warmth Respectively Follow From Perceived Status and Competition}, journal={Journal of Personality and Social Psychology}, volume={82},
number={6}, pages={878-902}, year={2007}, publisher={American Psychological Association}, doi={10.1037/0022-3514.82.6.878} }
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A user-centered design and evaluation technique called AttrakDIFF evaluates users' subjective
experiences with and perceptions of interactive products. It concentrates on assessing the product's

usability, pragmatism, and hedonic qualities in addition to its aesthetics. The evaluation has several

sections, including ones for usability, stimulation, novelty, and hedonic quality. A-t-“’act\\len 0 )
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features incorporated into this single new template.

Submission Guidelines page for more details on manu-

“Both authors contributed equally to this research,

script preparation. Authors” addresses: Ben Trovato, trovalo@eonporation.com; GKAL
Documentation, PO, Box 1212, Dublin, Ohio, USA, 43017-6221
land, larst@affiliation.ore: Valeg

i Huiten Chan. Tainghu

Use this in the first li
Palmer, Palmer Research Laboratories, 8600 Datapaint Drive, Say
= == palfiliation.org: Julius P. Kumquat, The Kumquat Consortium, New York. USA,
. .
\documentclass [manuscript, screen, review] {acmart} T s T T
advantage and that copies bear this notice and the full citation on the first
4 i o than ACM must be bonored. Abstracting with credit is permitted. To copy
requires prior specific permission and/or a fee. Request permissions from

Upgrade [Mu( metric User Authentication Using Bo

’ @ Source RICh TeXt Q Comput. Syst., Vol. 37, No. 4, Article 111. Publication date: August 2018,

& 00-literature.bib 1 \documentclass[manuscript, screen, review]{acmart}

-

will be provided the opportunity to review and approve
the formatted output before the article is published to the

AMFAA NNt )t . .
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Plan your Paper Structure

Content (DINA4) Readers/Year Latex Code

1/2 sentence 1000 \title{..}

\begin{abstract}

4-6 sentences 200 el e e i)

Introduction 1 page 100 \input{0l-introduction}
Related Work 1 page 10 \input{02-relatedwork}
2-3 pages 3 \input{03-method}

2-3 pages 4 \input{04-results)

1 page 10 \input{05-discussion}
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Basic Structure of the Latex Template

o)

\documentclass[manuscript, screen, review]{acmart} % use this
\begin{document}
\title{WristConduct: Biometric User Authentication Using Bone Conduction at the Wrist}

¢}

% authors (see next pages)

\begin{abstract}

% todo

\end{abstract}

\begin {CCSXML}

%5 we talk about that later

\end {CCSXML}

\keywords{authentication, biometrics, bone conduction, machine learning, wrist} % 5 keywords comma separated
\maketitle

\input{0l-introduction} % <- this is a text file in the same directory: “0l-introduction.tex”
\input{02-relatedwork} % <- this is a text file in the same directory: “02-relatedwork.tex”
\input{03-method} % <- this is a text file in the same directory: “03-method.tex”
\input{04-results} % <- this is a text file in the same directory: “04-results.tex”
\input{05-discussion} % <- this is a text file in the same directory: “05-discussion.tex”

(o)

\bibliographystyle{ACM-Reference-Format} % <- the citation format
\bibliography{literature} % <- a Bibtex file in the same directory
\end{document}

\endinput % <- no idea why this is here, but i'm superstitious and i'll leave it here
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The Title

= Use Initial Caps for the Title & Sub-titles,

> https://capitalizemytitle.com € goto to make it correctly
= Should be informative and interesting
= Can be catchy

= Think about...

> the independent and dependent variables, the population and setting, the study design,
the timing, and even the main result in your title, etc.

> the keywords you select should complement those in your title to maximize the likelihood
that a researcher will find your paper through a database search, etc.

= Avoid using abbreviations
= What is a good paper title?
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Good Paper Titles

= The Superhero Pose: Enhancing Physical Performance in Exergames by Embodying
Celebrity Avatars in Virtual Reality [1]

= Step on it: Asymmetric Gain Functions Improve Starting and Stopping in Virtual
Reality Walking [2]

= User Identification Utilizing Minimal Eye-Gaze Features in Virtual Reality
Applications [3]

= Anticipated User Stereotypes Systematically Affect the Social Acceptability of
Mobile Devices [4]

[1] Nouran Sadek, Passant Elagroudy, Ali Khalil, and Slim Abdennadher. 2022. The Superhero Pose: Enhancing Physical Performance in Exergames by Embodying Celebrity Avatars in
Virtual Reality. In Nordic Human-Computer Interaction Conference (NordiCHI '22). Association for Computing Machinery, New York, NY, USA, Article 1, 1-11.
https://d0oi.org/10.1145/3546155.3546707

[2] van Gemert, T., Hornbeek, K., & Bergstrom, J. (2022). Step on it: asymmetric gain functions improve starting and stopping in virtual reality walking. Virtual Reality, 1-19.

[3] Asish, S.M.; Kulshreshth, A.K.; Borst, C.W. User Identification Utilizing Minimal Eye-Gaze Features in Virtual Reality Applications. Virtual Worlds 2022, 1, 42-61.
https://doi.org/10.3390/virtualworlds1010004

[4] Valentin Schwind and Niels Henze. 2020. Anticipated User Stereotypes Systematically Affect the Social Acceptability of Mobile Devices. In Proceedings of the 11th Nordic Conference on
Human-Computer Interaction: Shaping Experiences, Shaping Society (NordiCHI '20). Association for Computing Machinery, New York, NY, USA, Article 13, 1-12.
https://doi.org/10.1145/3419249.3420113
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Bad and Funny Paper Titles (published anyway)

= Avatar customization orientation and undergraduate-course Outcomes: Actual-self avatars
are better than ideal-self and future-self avatars [1]

= Facilitating learning in immersive virtual reality: Segmentation, summarizing, both or none?
2]

= Fantastic yeasts and where to find them: the hidden diversity of dimorphic fungal
pathogens [3]

= miR miR on the wall, who's the most malignant medulloblastoma miR of them all? [4]

[1] Rabindra Ratan Matthew, S. Klein, Chimobi R. Ucha, Leticia L. Cherchiglia, Avatar customization orientation and undergraduate-course Outcomes:Actual-self avatars are better than ideal-
self and future-self avatars, Computers & Education, 2022, 104643, ISSN 0360-1315, https://doi.org/10.1016/j.compedu.2022.104643.

[2] Klingenberg, S., Fischer, R., Zettler, I., & Makransky, G. (2022). Facilitating learning in immersive virtual reality: Segmentation, summarizing, both or none?. Journal of Computer Assisted
Learning.

[3] Van Dyke, M. C. C., Teixeira, M. M., & Barker, B. M. (2019). Fantastic yeasts and where to find them: the hidden diversity of dimorphic fungal pathogens. Current opinion in
microbiology, 52, 55-63.

[4] Wang, X., Holgado, B. L., Ramaswamy, V., Mack, S., Zayne, K., Remke, M., ... & Taylor, M. D. (2018). miR miR on the wall, who's the most malignant medulloblastoma miR of them all?.
Neuro-oncology, 20(3), 313-323.
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The Authors

GyrL
= Only the authors should be on the paper LEONARD

> You

v

Not me

v

No Hiwis
No staff members

v

v

Only you

Your affiliation

v

v

Your mail address (not visible in the ACM draft template)

v

Orcid (if the paper is going to be published)
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Title and Authors: The Latex Code

\title{WristConduct: Biometric User Authentication Using Bone Conduction at the Wrist}

\author{Feng Yi Lu}

\orcid{0000-0002-3498-1164}

\affiliation{

\institution{Frankfurt University of Applied Sciences They even had

\city{Frankfurt am Main} \country{Germany}} .

\email {feng.lu@stud.fra-uas.de} an Orcid (you need for
publishing later...)

\author{Leonard Husske}
\orcid{0000-0001-8526-263X}
\affiliation{
\institution{Frankfurt University of Applied Scisg
\city{Frankfurt am Main} \country{Germany}
\email{leonard.husske@stud.fra-uas.de

\author{Anton Roesler}
\orecid{0000-0002-2566-8950}
\affiliation{%
\institution{Frankfurt University of Applied Sciences}
\city{Frankfurt am Main} \country{Germany}}

\email {anton.roesler@stud.fra-uas.de}
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Be Explicit

= Many papers contain good ideas, but do not distil the core information
= Make certain that the reader is in no doubt what the idea is
= Be 100% explicit:

v

“The main i1dea of this paper is...”

> “In this section, we present ...”

> “To 1nvestigate ... we conducted an online survey...”
> “We found that...”

> “The implications are...”

> “This paper contributes...”

Adapted form Simon Peyton Jones, Microsoft Research Cambridge
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Before we start writing... some basics
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Active Grammar

= We use we
> “In this paper, We present a study”
> “We show that...”
= Unlike in German
> ,,In diesem Artikel wird von einer Studie berichtet. ..
> ,,Bs wurde gezeigt...*
* The word we
> implies that you are a team (remember: blind peer review)
> counter-checked each other

> is more readable
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Tenses (1/3)

= Abstract (composed as the paper)

" Introduction
> Typically, present tense (now)
> “Virtual reality (VR) is an experience ...”
> Exception: past tense to report other's studies
> “Slater et al. [3] conducted a study to ...”

= Related Work
> Typically, present (now) if you write about definitions, statements, constructs

> “According to Slater et al. [1] presence Is defined as...”
> Past (passive) tense if you describe things that happened
> “Another approach to measuring presence was developed by Slater et al. [35,39]”
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Tenses (2/3)

= Method Section (active and passive grammar)
> Typically, past tense

> “We conducted a study with the independent variables...”

> “We measured presence using three different questionnaires...”
> Past passive tense (seldom but okay)

> “Particularly the concepts of social or co-presence were investigated using...”

> Passive tense for internal references

> “Means and standard deviations are shown in Table 2”
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Tenses (3/3)

= Results

> Always past tense for results that were obtained
> “We obtained the presence scores ...”
> “A two-way ANOVA revealed a significant effect of ...”
= Discussion
> Combination of tenses (depending of things that happened or are ongoing)

> “We found a systematic increase of the questionnaires’ variance”

> “There are previous discussions about which questionnaire is the most appropriate measurement tool.”
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About Numbers

= Use text if the number is small and numbers if the number is huge:
> ,,Inour second study, 77 participants (38 female, 39 male) were recruited ...”
= Use textual numbers at the beginning of a sentence
> “Seventy-seven participants (38 female, 39 male) were recruited ...”
= Use commas to make large numbers more readable

> ,,1,000,000

> not,,1000000¢ eleven

> not ,,1.000.000¢ th:';’e
= Use a point to indicate decimals 14

> 0.001 (=

= Always round decimals three digits after the decimal point!
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Additional Hints

= Declare abbrevations once in your paper (separate in your abstract)
> Use ACRONYM packages for consistency with abbreviations!

> “They also developed the immersive tendency questionnaire (ITQ)... ITQ results showed that”

\usepackage{acronym}
\newacro{AR} [AR] {augmented reality}
\newacro{VR} [VR] {virtual reality}

\ac{VR} enables to go beyond the physical constraints of the real world. In \ac{VR}, users can..

—> Virtual Reality (VR) enables to go beyond the physical constraints of the real world. In VR, users can...

\iac{HMD} % uses the correct article

- an HMD
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How to cite (1/3)

= A direct and indirect citation is always indicated by a reference (in your slides and paper!).
= Add a reference at the end of a sentence

> “For example, Namwongsa et al. investigated how the usage of mobile phones increases the user's
postural ergonomic risk particularly due to bad neck postures [23].

= Add a reference after mentioning one author
> “In 1980, Minsky [19] introduced the concept of telepresence ...”
= Add a reference after mentioning two (or three) authors
> “Wittmer and Singer [42] developed ...”
= Add a reference after more than three authors
> “Astudy by Usoh et al. [39] revealed ...”
= Directly

> “He concluded that “presence researchers must move away from questionnaires in order to make any
progress in this area” [34].”
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How to cite (2/3)

= You can add reference in a list of items

> “In addition to knowledge-based schemes such as passwords, gestures [10], and personal
identification numbers (PINs), some devices use biometric data such as fingerprints [14], bodily
|6] or facial characteristics [5] to authorize access for
users.”

= You can add multiple citations at once (mostly at the add of a sentence)

> “However, wrist-worn devices with limited displays for user input, while poorly suited for
knowledge-based input, can be worn continuously and passively collect functional
biometric data [2,13,25].”

= Refer using cf., if you have something interesting

2

> “... 1s currently the most cited presence questionnaire on Google scholar (cf. [2]).
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How to cite (3/3)

= In Latex, use ~\cite{..}

= \cite{..} refersto a Bibtex key of your bibliography (the .bib-File)
> e.g., \cite{khorshid-2020}

= ~ ensures that the reference will not break with the next line

> For example, Khorshid et al. show that a high authentication accuracy can be
achieved by sending signals from electrodes on the arm through intrabody
communication channels~\cite{khorshid-2020}.

> For example, Khorshid et al. show that a high authentication accuracy can be achieved by sending
signals from electrodes on the arm through intrabody communication channels [7].
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How not to cite

= Never use your reference as subject

> “For example, [23] investigated how the usage of mobile phones increases the user's postural
ergonomic risk particularly due to bad neck postures.”

= No pages behind your reference

> “For example, Khorshid et al. [23] investigated on page 2 how the usage of mobile phones
increases the user's postural ergonomic risk particularly due to bad neck postures.”

= Never put the reference outside of the sentence (behind der period)

> “For example, Khorshid et al. investigated how the usage of mobile phones increases the user's
postural ergonomic risk particularly due to bad neck postures. [23]”

= Separated Citations

> [...] continuously and passively collect functional biometric data [2] [13] [25].
> \cite{...,..,..} not \cite{..}\cite{..}\cite{..}
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What not to cite

= Articles in conference proceedings

" Articles in journals

" Books

* Thesis (Bachelor, Master, PhD)

= On the internet (e.g., blogs, Wikipedia)

Peer review vs
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How to argue...
= The basic structure:
Thesis (also known as claim)
Analysis (the explanation)
Conclusion (the meaning and an example)

Optional: Relevance, Problem, Anticipations (moreover...)



Arguments: Thesis, Analysis, Conclusion

Assessing physiological signals of the human body is important for a widespread range of
disciplines. Particularly assessing the muscle activity using electromyography (EMG) is
Indispensable for a wide range of medical, assistive, and interactive applications [2, 7, 65,
105, 120]. For interactions with computing systems, electrodes of an EMG device can register
the physiological activity of muscles at diferent locations on the human body allowing
continuous as well as a discrete input [58]. Thus, EMG can be used to recognize limb
movements [92], gestures [123], and trigger events for e.g., hands-free interaction [79].

Jessica Sehrt, Tim WiBmann, Jan Breitenbach, and Valentin Schwind. 2023. The Effects of Body Location and Biosignal Feedback Modality on Performance and Workload Using
Electromyography in Virtual&nbsp;Reality. In Proceedings of the 2023 CHI Conference on Human Factors in Computing Systems (CHI '23). Association for Computing Machinery, New York,
NY, USA, Article 84, 1-16. https://doi.org/10.1145/3544548.3580738
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Arguments: Thesis, Analysis, Conclusion

Assessing physiological signals of the human body is important for a widespread range of
disciplines. Particularly assessing the muscle activity using electromyography (EMG) is
Indispensable for a wide range of medical, assistive, and interactive applications [2, 7, 65,
105, 120]. For interactions with computing systems, electrodes of an EMG device can register
the physiological activity of muscles at diferent locations on the human body allowing
continuous as well as a discrete input [58]. Thus, EMG can be used to recognize limb
movements [92], gestures [123], and trigger events for e.g., hands-free interaction [79].

Jessica Sehrt, Tim WiBmann, Jan Breitenbach, and Valentin Schwind. 2023. The Effects of Body Location and Biosignal Feedback Modality on Performance and Workload Using
Electromyography in Virtual&nbsp;Reality. In Proceedings of the 2023 CHI Conference on Human Factors in Computing Systems (CHI '23). Association for Computing Machinery, New York,
NY, USA, Article 84, 1-16. https://doi.org/10.1145/3544548.3580738
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Arguments: Thesis, Analysis, Conclusion

Assessing physiological signals of the human body is important for a widespread range of
disciplines. Particularly assessing the muscle activity using electromyography (EMG) is
Indispensable for a wide range of medical, assistive, and interactive applications [2, 7, 65,
105, 120]. For interactions with computing systems, electrodes of an EMG device can register
the physiological activity of muscles at diferent locations on the human body allowing
continuous as well as a discrete input [58]. Thus, EMG can be used to recognize limb
movements [92], gestures [123], and trigger events for e.g., hands-free interaction [79].

Jessica Sehrt, Tim Willmann, Jan Breitenbach, and Valentin Schwind. 2023. The Effects of Body Location and Biosignal Feedback Modality on Performance and Workload Using
Electromyography in Virtual&nbsp;Reality. In Proceedings of the 2023 CHI Conference on Human Factors in Computing Systems (CHI '23). Association for Computing Machinery, New York,
NY, USA, Article 84, 1-16. https://doi.org/10.1145/3544548.3580738
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Arguments: Thesis, Analysis, Conclusion

Assessing physiological signals of the human body is important for a widespread range of
disciplines. Particularly assessing the muscle activity using electromyography (EMG) is
Indispensable for a wide range of medical, assistive, and interactive applications [2, 7, 65,
105, 120]. For interactions with computing systems, electrodes of an EMG device can register
the physiological activity of muscles at diferent locations on the human body allowing
continuous as well as a discrete input [58]. Thus, EMG can be used to recognize limb
movements [92], gestures [123], and trigger events for e.g., hands-free interaction [79].

Jessica Sehrt, Tim Willmann, Jan Breitenbach, and Valentin Schwind. 2023. The Effects of Body Location and Biosignal Feedback Modality on Performance and Workload Using
Electromyography in Virtual&nbsp;Reality. In Proceedings of the 2023 CHI Conference on Human Factors in Computing Systems (CHI '23). Association for Computing Machinery, New York,
NY, USA, Article 84, 1-16. https://doi.org/10.1145/3544548.3580738
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Arguments: Thesis, Analysis, Conclusion, Problem

Assessing physiological signals of the human body is important for a widespread range of
disciplines. Particularly assessing the muscle activity using electromyography (EMG) is
Indispensable for a wide range of medical, assistive, and interactive applications [2, 7, 65,
105, 120]. For interactions with computing systems, electrodes of an EMG device can register
the physiological activity of muscles at diferent locations on the human body allowing
continuous as well as a discrete input [58]. Thus, EMG can be used to recognize limb
movements [92], gestures [123], and trigger events for e.g., hands-free interaction [79].
However, as muscles can have varying functions in the human body their corresponding
location while using EMG cannot only afect the signal [69] but also the interaction
performance [90] or comfort during interaction [74].

Jessica Sehrt, Tim Willmann, Jan Breitenbach, and Valentin Schwind. 2023. The Effects of Body Location and Biosignal Feedback Modality on Performance and Workload Using
Electromyography in Virtual&nbsp;Reality. In Proceedings of the 2023 CHI Conference on Human Factors in Computing Systems (CHI '23). Association for Computing Machinery, New York,
NY, USA, Article 84, 1-16. https://doi.org/10.1145/3544548.3580738

How to Write A Paper Prof. Dr. Valentin Schwind



Arguments: Thesis, Analysis, Conclusion, Relevance

For understanding and improving muscle control as interaction technique it is important to
consider the physiological difference between muscle tension caused by moving a limb due to
a shortening or lengthening of the muscle (isotonic contraction) and applying muscle force
without changing its length (isometric contraction) [76]. While movement-based muscle
contractions are easy and quick for the user to perform (clicking a button, for instance, Is
basically the result of an isotonic movement), isometric muscle contractions must be
consciously activated without any movements. Thus, they allow a new layer of motionless,
subtle [14] and unobtrusive (social) interactions [71]. They are relevant in rehabilitation and
sports as they can be applied within pain-free joint angles resulting in analgesic efects [78].

Jessica Sehrt, Tim Willmann, Jan Breitenbach, and Valentin Schwind. 2023. The Effects of Body Location and Biosignal Feedback Modality on Performance and Workload Using
Electromyography in Virtual&nbsp;Reality. In Proceedings of the 2023 CHI Conference on Human Factors in Computing Systems (CHI '23). Association for Computing Machinery, New York,
NY, USA, Article 84, 1-16. https://doi.org/10.1145/3544548.3580738
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Arguments: Thesis, Analysis, Conclusion

Previous work uses EMG for the registration of muscle activity as an input method for VR.
However, it is still unclear which body areas are well-suited for interaction with such systems.
As humans do not activate and use their muscles in the same way, we hypothesize that there
are diferences in the users’ input performance between diferent areas of the human body.
Therefore, we conducted a VR user study using a within-subject design with the independent
variable Body Location. Based on a standardized Fitts’ law target selection task using EMG
and an HMD as the pointing device (cf. 1ISO 9241-411 [43, 66]) as well as subjective
assessments, we measured performance and workload.

Jessica Sehrt, Tim Willmann, Jan Breitenbach, and Valentin Schwind. 2023. The Effects of Body Location and Biosignal Feedback Modality on Performance and Workload Using
Electromyography in Virtual&nbsp;Reality. In Proceedings of the 2023 CHI Conference on Human Factors in Computing Systems (CHI '23). Association for Computing Machinery, New York,
NY, USA, Article 84, 1-16. https://doi.org/10.1145/3544548.3580738
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One Sentence Arguments: How to justify

= The mean of all EMG values within one received package was calculated to provide a
reasonable level of signal smoothing.

= For determining the throughput performance, we recorded target selection time, the
corresponding IDs, target position, and actual hit point coordinates.

= For perceived workload, participants flled out the Raw NASA Taskload Index (RTLX) as
widely used tool in HCI for workload assessments [33] with a digital questionnaire in VR.

= To ensure correct sensor placement, the experimenters were provided with a scheme of
human anatomical landmarks.

Jessica Sehrt, Tim Willmann, Jan Breitenbach, and Valentin Schwind. 2023. The Effects of Body Location and Biosignal Feedback Modality on Performance and Workload Using
Electromyography in Virtual&nbsp;Reality. In Proceedings of the 2023 CHI Conference on Human Factors in Computing Systems (CHI '23). Association for Computing Machinery, New York,
NY, USA, Article 84, 1-16. https://doi.org/10.1145/3544548.3580738
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Non-Citing References: Footnotes and Confer

= \footnote{\url{..}}
= When you refer to external stuff (e.g., when you downloaded something from there)
= When you refer to your stuff (e.g., data sets, external material, project files)

input vectors to reduce the classification error (cf. [9, 20]). To allow
other researchers to replicate and extend our findingg, we published
our software and the full dataset at Github’

cf. = confer = vgl.
# citation

1 https://github.com/antonroesler/Wrist-Conduct

Footnote # citation
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Never use...

= believe”: you do not believe, you only infer

= ,decide”: you never decide, you only deduce

= ,want”: you never want something, you do it or not
= ,try“: Do or do not. There is no try.

= very“: Stop using it. No very.

= ,%"“: Don't use percent (or explain the full context)

= significant”: Only use statistically significant (p<0.05)

= ,we proved”: You cannot prove a theory. You can only find evidence.
= but”: no but. Use however.
= inorder to“: no order. Just to.
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How to not write a paper (Bad example from this course)

Even though undo and redo are common functions of every Personal Computer (PC) nowadays, the
leading companies which are producing mobile devices, like Samsung or Apple, haven’t implemented
consistent feature yet. With our following study we want to discuss if there is a need for such a
function. Since people are used to have an undo and redo function on their PCs, we want to discuss if
there is only a need for one of those two or if people prefer to have both functions implemented onto
their Smartphones.

In this study, we want to find out which gesture people would most naturally use to undo and redo
actions on the smartphone. In doing so, we do not limit ourselves to one operating system, but combine
the conventional ones in order to avoid consumption. In designing the study, we follow the approach of
an elicitation study. Each participant was given two scenarios including two tasks each. We were able to
show in our study that one class of gestures was most often used intuitively. For further studies it would
be interesting to see if the gestures differ for different groups of people. Especially with age and gender,
our participants were not very diverse.
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Helpful Tools

= ChatGPT

= A spell checker (Grammarly)

= A translator (Google Translate, Deepl)

= Checker for plagiarism (Google, plagscan)

= Your literature bibliography tool (Mendeley, Zotero, Citavi,...)
= A text editor (Notepad++, TeXnicCenter,...)

= Something to collaborate (Overleaf)

= Something to backup (Dropbox, Google Drive)
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Feedback

" You are not in school anymore
* Thus, treat every feedback or review like gold dust
* Be (truly) grateful for criticism

> This is really, really, really hard
> But it's really, really, really important
= Read every review as a positive suggestion (paper submission)
> DO NOT respond: “you stupid person, | clearly meant X"
> INSTEAD: fix the paper so that X is apparent even to the stupidest reader.
> Thank them warmly. They have givenup their time for you.

Adapted form Simon Peyton Jones, Microsoft Research Cambridge
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Now we can start...
Writing a paper
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Abstract

= You can only complete your abstract when the findings are clear.
= Write just one sentence about:

v

Introduction. What's the topic? State the problem you tackle and why

Related work. What is known and what is unanswered?

v

v

Method. Explain how you tackled the research question.

v

Results. What came out?
> Discussion: What's the key impact of your research?

= Look into: “How to write a scientific abstract”
https.//www.easterbrook.ca/steve/2010/01/how-to-write-a-scientific-abstract-in-
six-easy-steps/
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Example: Abstract

\begin{abstract}

Biometric user authentication is an important factor to ensure
security and privacy for personal devices. While many devices such
as smartphones or laptops can be unlocked based on biometric data,
smartwatches or other wrist-worn mobile devices still rely on
knowledge-based schemes such as PINs or passwords. In a proof-of-
concept study with 24 participants, we show that 1t is possible to
identify individuals using sound waves passing through the wrist
bones using a bone conduction speaker and a laryngophone
(microphone). We tested support vector machines (SVMs) and
artificial neural networks (ANNs) for binary classification. Using
ANNs our method shows an authentication accuracy of 98.7\%. We
discuss the implications of integrating our approach into future
devices and contribute with our findings in doing the first step for
continuous passive user authentication at the wrist.

\end{abstract}
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Example: Abstract

\begin{abstract}

Biometric user authentication is an important factor to ensure Introduction
security and privacy for personal devices. While many devices such

as smartphones or laptops can be unlocked based on biometric data,
smartwatches or other wrist-worn mobile devices still rely on
knowledge-based schemes such as PINs or passwords. In a proof-of-
concept study with 24 participants, we show that 1t is possible to
identify individuals using sound waves passing through the wrist
bones using a bone conduction speaker and a laryngophone
(microphone). We tested support vector machines (SVMs) and
artificial neural networks (ANNs) for binary classification. Using
ANNs our method shows an authentication accuracy of 98.7\%. We
discuss the implications of integrating our approach into future
devices and contribute with our findings in doing the first step for
continuous passive user authentication at the wrist.

\end{abstract}
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Example: Abstract

\begin{abstract}

Biometric user authentication is an important factor to ensure Introduction
security and privacy for personal devices. While many devices such

as smartphones or laptops can be unlocked based on biometric data, Related Work

smartwatches or other wrist-worn mobile devices still rely on
knowledge-based schemes such as PINs or passwords. In a proof-of-
concept study with 24 participants, we show that 1t is possible to
identify individuals using sound waves passing through the wrist
bones using a bone conduction speaker and a laryngophone
(microphone). We tested support vector machines (SVMs) and
artificial neural networks (ANNs) for binary classification. Using
ANNs our method shows an authentication accuracy of 98.7\%. We
discuss the implications of integrating our approach into future
devices and contribute with our findings in doing the first step for
continuous passive user authentication at the wrist.

\end{abstract}
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Example: Abstract

\begin{abstract}

Biometric user authentication is an important factor to ensure Introduction
security and privacy for personal devices. While many devices such

as smartphones or laptops can be unlocked based on biometric data, Related Work

smartwatches or other wrist-worn mobile devices still rely on
knowledge-based schemes such as PINs or passwords. In a proof-of-
concept study with 24 participants, we show that i1t 1s possible to
identify individuals using sound waves passing through the wrist
bones using a bone conduction speaker and a laryngophone
(microphone) . We tested support vector machines (SVMs) and
artificial neural networks (ANNs) for binary classification. Using
ANNs our method shows an authentication accuracy of 98.7\%. We
discuss the implications of integrating our approach into future
devices and contribute with our findings in doing the first step for
continuous passive user authentication at the wrist.

\end{abstract}
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Example: Abstract

\begin{abstract}

Biometric user authentication is an important factor to ensure Introduction
security and privacy for personal devices. While many devices such

as smartphones or laptops can be unlocked based on biometric data, Related Work

smartwatches or other wrist-worn mobile devices still rely on
knowledge-based schemes such as PINs or passwords. In a proof-of-
concept study with 24 participants, we show that i1t 1s possible to
identify individuals using sound waves passing through the wrist
bones using a bone conduction speaker and a laryngophone
(microphone) . We tested support vector machines (SVMs) and
artificial neural networks (ANNs) for binary classification. Using
ANNs our method shows an authentication accuracy of 98.7\%. We
discuss the implications of integrating our approach into future
devices and contribute with our findings in doing the first step for
continuous passive user authentication at the wrist.

\end{abstract}
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Example: Abstract

\begin{abstract}

Biometric user authentication is an important factor to ensure Introduction
security and privacy for personal devices. While many devices such

as smartphones or laptops can be unlocked based on biometric data, Related Work

smartwatches or other wrist-worn mobile devices still rely on
knowledge-based schemes such as PINs or passwords. In a proof-of-
concept study with 24 participants, we show that i1t 1s possible to
identify individuals using sound waves passing through the wrist
bones using a bone conduction speaker and a laryngophone
(microphone) . We tested support vector machines (SVMs) and
artificial neural networks (ANNs) for binary classification. Using
ANNs our method shows an authentication accuracy of 98.7\%. We
discuss the implications of integrating our approach into future
devices and contribute with our findings 1n doing the first step for
continuous passive user authentication at the wrist.

\end{abstract}
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A Good Introduction

= Establishes a territory

> bring out the importance of the subject and/or make general statements about the
subject and/or present an overview on current research on the subject

= Establishes a niche

> oppose an existing assumption or reveal a research gap or formulate a research question
or problem or continue a tradition.

= Occupies the niche

> sketch the intent of the own work and/or outline important characteristics of the own
work; outline important results; and give a brief outlook on the structure of the paper
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Introduction: Starting a Good Introduction

\section{Introduction \& Background} % summarizing Intro + RW, 0.5-0.75 pages

User authentication for pervasive computing devices 1s important to secure Relevance
personal data and access. In addition to knowledge-based schemes such as

passwords, gestures~\cite{Lewis-2016}, and personal identification numbers Establishes
(PINs), some devices use biometric data such as fingerprints~\cite{Park2004}, atenﬂon/
bodily~\cite{H0lz2015} or facial characteristics~\cite{Hammoud2007} to
authorize access for users. Most of current handheld devices allow access per
user sesslon using biometric data with an active input as one-time
authentication. Repeatedly or continuous checking the user for device access EStap“SheS
can massively restrict the device interaction when frequently asking to a niche
manually enter the PIN, to perform a gesture, or to constantly keep the face
upright to the front camera. However, wrist-worn devices with limited displays
for user input, while poorly suited for knowledge-based input, can be worn
continuously and passively collect functional biometric OCCUpies
data~\cite{mantyjarvi2005identifying, Bo2013,Watanabe2021}. the nice
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Related Work Section

= Can be part of the Introduction: ,Introduction and Background”
= Summarize what is relevant (present state of knowledge)
= Findings that have been reached until today
> Do all writers agree with each other?
> Are the experiments comparable?
> What is the quality of the studies?
= Main issue and controversies around the problem
> The main problem

= Definitions
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Related Work: Example

Previous work successfully demonstrates the utilization of bone conduction
with wearable mobile devices on different body parts~\cite{Nirupam-Roy-
2016, schneegass-2016, Laput-2016, zhong-2007}. For example,
ViBand~\cite{Laput-2016} and OsteoConduct~\cite{zhong-2007} are two
systems that use bone conduction for communication between devices. While
OsteoConduct measures the reflected frequency on the elbow joint, ViBand Exanuﬂe
measures sound directly on the wrist for passive object and activity
recognition. Based on these paradigms, Roy and Choudhury, for example,
implemented a system that allows users of smartphones to communicate with FO”OM/Up\NOFk
a ring or a watch by using bone conduction~\cite{Nirupam-Roy-2016}. More
related to our research, Schneegass et al. developed "SkullConduct" that
authenticates users based on the biometric properties of their Now we are
skull~\cite{schneegass-2016}. The device uses the integrated bone addressnugthe
conduction speaker of a Google glass device near the ear that sends white

noise 1n a specific frequency that gets recorded by a microphone in the most related stuff
front of the eyewear. Velasco et al. took up the idea and suggest a
general machine-learning based user authentication algorithm for sound
classification of bone conduction without committing to a specific
device~\cite{velasco-2019-user}. However, it is currently unknown if bone
conduction directly at the wrist (between ulna and radius, see The
Figure~\ref{fig:experiment}) is able to authenticate or identify
individual persons.
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The Method Section

* The part that | attach particular importance to

= Mostly includes the following subsections
Study Design*

v

v

Measures*

v

Stimuli/Conditions/Prototypes/... *

v

Apparatus (not required with e.g., online surveys)

v

Procedure*

v

(sometimes) Scenarios, Tasks, Sessions, ...
Participants*

v

v

Data Analysis (when you e.g., filtered your data or in a qualitative study*)
" *mandatory
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Quantitative Study Design: Subsection

= What is your hypothesis? (Repeat it, even if you already mentioned it) and how to
you want to answer it?
> “To understand the potential to enhance the effectiveness of agility ladder training in VR

environments, we conducted an experimental user study investigating the effects of different
visualization forms for correct foot positioning.”

= What is within, what is between-subject variable? Use CAPITALIZED LETTERS with
\textsc{..}for yourindependent variables. Use jtalic font with \textit{..} to
highlight different levels

> “The only independent within-subject variable VISUALIZATION comprises the levels footsteps,
arrows, numbers, and empty fields”

Stefan Resch, Mustafa Rafati, Angela Altomare, Oumaima Raddi, Arso Tahmas, Valentin Schwind, and Diana V&lz. 2023. Correct Foot Positioning in Virtual Reality through Visual Agility
Ladder Training. In Proceedings of Mensch und Computer 2023 (MuC '23). Association for Computing Machinery, New York, NY, USA, 524-528. https://doi.org/10.1145/3603555.3608558
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Qualitative Study Design: Subsection

= What is your research question? (Repeat it, even if you already mentioned it) and
how to you want to answer it?

> The success of the healthcare intervention and using a mobile application tracking one’s own
physiological state depends on the usability, acceptance, and effectiveness of healthcare
professionals as well as patients. This leads to the research question asking for the requirements,
needs, and preferences of patients and experts regarding a mobile applicationfor people with foot
deformities and wearing smart insoles. Therefore, we conducted an exploratory, qualitative user
study with healthcare professionals and potential users of smart in-soles.

Resch, S., Zoufal, K., Akhouaji, I., Abbou, M.-A., Schwind, V., & V6lz, D. (2023). Augmented Smart Insoles — Prototyping a Mobile Application: Usage Preferences of Healthcare Professionals
and People with Foot Deformities. Current Directions in Biomedical Engineering, 9(1), 698-701. doi: 10.1515/cdbme-2023-1175
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Quantitative Study Design: The study in one sentence...

= Be concise:

> “To investigate the effects of wearing an HMD while being at a non-seated virtual workplace, we
conducted an experimental user study with the ENVIRONMENT as the independent within-subject
variable comprising the levels real workplace and virtual workplace.”

= Now we know everything (important) about the study!

v

Research question

v

Experimental method

v

Independent variable (within = all subject did everything)

v

Individual levels

Sehrt, J., Neumann, H. P., Wenzel, J. N, Kindermann, L., & Schwind, V. (2022). The Negative Effect on Postural Ergonomics of Non-Sedentary Workplace Desks in Virtual Reality. MuC '22:
Proceedings of Mensch und Computer 2022. Association for Computing Machinery. doi: 10.1145/3543758.3547541
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Stimuli/Conditions Subsection

= Refer to individual levels/conditions in your study design (e.g., through images)
= Typical questions in this section:

v

What did you use to create the situmli and why?

v

How were they selected?

v

Where can | find it, if | want to repeat the study?
> How many stimuli?

v

How did the participants see them?
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Apparatus and Procedure Subsections

= Tasks explains what participants did (tasks are time-limited activities)
> What did the participants do?
> Why/how did you select the tasks?
> |Is the task representative?
* Procedure explains what the participants experienced
> Always start like:

> ,After providing informed consent, participants were introduced with ...”
> Describes then what happened then to every participant

> “All participants were surveyed for their demographics and if they had any experiences with desk
adjustable desks, VR, and if they suffer from any issues caused by bad body posture.”

> What was different? e.g., How were stimuli ordered in your procedure
> ,,The order of the conditions was randomized for each participant using a balanced Latin square design.”
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Apparatus Subsection

= Apparatus
> Show your apparatus in your paper!

> Do images with your mobile phone (with
participant gave consent)!

> What did the experimenter see?

> What did the participant see? (Screenshots)
> Describe in what you build - highlight your skills ;)
> How did participants use it?

> Condense information: , To prevent motion
sickness, we used an HTC Vive Pro 2 with 90 FPS.”

> No UML Charts, No Flowchart, No bla bla... What the experimenter saw
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Measures Subsection

= Say what you measured and why and how

> “To assess the perceived workload using VR and the real-world questionnaires, we used the NASA
TLX with 6 items.”

> “Presence scores of the three questionnaires were obtained using a total of 52 items (6 SUS, 14
IPQ, 32 WS) on 7-point scales. All items were presented as described in the original work.”

= Ensure that you used the state-of-the-art approach, if not, justify why

> “To measure HR, subjects held smartphones in their right hands, putting the tip of their right hand's
Index finger on the camera on the back side of the smartphone, and held it in place with limited
movement for 1 minute.”
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Participant Subsection

* Always name their gender (m,f,0) and age (Mean, SD, Min, Max)
= Describe the recruitment process and demographics in this way:

> “We recruited 20 participants (4 female, 16 male) from multiple computer science courses at our
Institution for the study. All student participants attended voluntarily and received credit points for
the lecture unit. Participants’ age ranged from 21 to 42 years (M = 25.15, SD =5.02).”

= Any How were they compensated?
> “Participants were compensated with credit points for their lecture.”
= Did you exclude anyone? If not, say it.
> “Three students already participated in the first study and were not excluded from the analysis.*

> “All participants were included in the evaluation”
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More on Participants

= Any special/not special about them?
> “All of them had a technical background in computer science or engineering.”
> “A number of 13 participants wore glasses, 20 had previous VR experience.”

> “At the end of the study, two participants reported mild complaints of cybersickness, which did not
necessitate pausing or terminating the study”

= The participant's section is (in HCI) typically the section where you talk about ethics
and data protection. Use this sentence:

> “The study received ethics clearance according to the ethics and privacy regulations of our
Institution.”

= We don't have an ethical committee yet. | am responsible for you.
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For Data-Driven/Machine Learning Studies

= How were training data collected?
—> Report the study
= How did you construct input vector
= Network architecture
> Layers
> Cost function

> L X ]

= Model Validation
> Leave-one-out cross valdiation!

> Comparison
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Example: Model Creation Subsection

Main objective is a model that can authenticate a single specific person and reject all extraneous
persons. To obtain representative results, we created a separate data set for each of the 24 test persons
by applying a positive label to the respective person and a negative label to all other persons. The
resulting 24 data sets were unbalanced, with 10 positive to 230 negative elements each.

In order to balance the datasets slightly more and at the same time not make them too small, we turned
each dataset into five datasets, each with the identical 10 positive elements, however with a random
selection of 92 of the negative elements inserted. We divided each of the 120 data sets stratified into
training (65%, N=78) and test (35%, N=42) data, each of which were used to train and evaluate a
dedicated model. The Mel Frequency Cepstral Coefficient was used to extract features from the
recordings and create a numerical data set.

In a first step, we tested two common types of binary classifiers provided by the Keras APl by Google's
TensorFlow with different levels of complexity: (1) low classification complexity: A support vector
machine (SVM) with stochastic gradient descent (SGD) using weighted classes with and with a higher
complexity (2) an artificial neural network (ANN) with six dense layers, binary cross entropy loss, and
adam optimizer (200 epochs).
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Data Analysis Subsection

= Sometimes required when you did an exhaustive analysis (e.g., qualitative feedback)

= Answers the following questions
> How did you analyze?
> Did you filter and why?
> Which data did you use?

= Example: Qualitative Analyzes

> “Oral feedback was analyzed using axial coding to find related concepts that provide further insights
into the visuo-haptic integration of the avatar hands. Two researchers went through all transcribed notes
to check each other’s coding and to establish consistency in the assignment of codes to the same
phenomena. Discrepancies between the two sets of annotations were resolved through discussion. Data
of participants who took part in the pilot studies was not considered in the final evaluation.”
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Example: Method Section

3 STUDY 1: DEVICES AND STEREOTYPES

aknown stereo group hypothetical
person uses used an online
survey to investigate dlﬂ"erent mobile devices and known
stereotypes from social sciences.

Study Design

A two-factorial within-subject design was carried out with
the independent variables STEREOTYPE and DEvICE. Multiple
stereotypes were repeatedly used in studies by previous work.
Based on their [gcations jn the SCM, we,selected eight stereo-
typical group$a ) u@ M: homeless
people and welfare reap (contempt ), senior citizens
(paternalistic), physicians (admiration), career women/men
and rich people (envious). Singles and environmentalists
were selected due to discussions about their indistinct stereo-
types and atypical roles [8, 16].

Stimuli

We used illustrations of externally visible mobile devices.
Brief descriptions indicated their functionality as intended by
the m: e research
we sel:mmmnd s from
the following categories for hypothesis testing: two medical
devices for monitoring physiological data (blood pressure
monitor and blood glucose sensor), two head-worn devices

How to Write A Paper
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(a © @ (o

Figure 1: Illustrations of devices used in Study 1 & 2:
(a) Blood pressure monitors, (b) Blood glucose sensors,
(c) EEG headsets, (d) VR headsets, (e) Quad s, (f) LED
glasses, (g) Tablets, and (h) Narrative clips.

| 2

(EEG and VR), two devices used for leisure/fun (quadcopter

with re: m own
device (ﬁ* rrﬂ caméﬁ% J;togging psurx;aoses

which could be critically assessed due to privacy concerns
(narrative clips). Device stimuli are shown in Figure 1. A
ninth condition was added to understand how stereotypes
were perceived without device. Exemplary photos of male
and female persons that are in line with the stereotypes
were obtained from shutterstock.com (see Figure 2b-i). They
were selected using keyword search and through discussion.
The design of the first study included the combination of
eight stereotypes and nine stimuli, resulting in a total of 72
conditions.

=2

Survey Procedure

After giving informed consent, participants read the follow-
ing: “As viewed by society, how ... are [stereotype] with [de-
vice]?”. Question and stimulus were visible at the same time
on each survey page. We used images of the human stereo-
types to prevent biases at the expense of the presented de-
vice (e.g., that participants oversaw or overread the name
of a human stereotype while reading a question). The nine
items of the SCM questionnaire by Fiske et al. [10] were
presente endent,
good-nat glgg dﬂ'w Ilalsx $f items
were presented on a 5-point scale ranging from not at all
(1) to extremely (5). Images of a device and a group stereo-
type were presented and captioned with a short description
(e.g., Blood pressure monitor: Measures blood pressure at the
wrist, or welfare recipients: Someone receiving Financial sup-
port given to those who are unemployed or otherwise in need)
as shown in Figure 2a. The order of the conditions was ran-
domized for each participant.

Participants

We recruited 71 computer science students (15 female, 56
male) as participants for the study We conducted the study
in our msmunorp ptaﬂ rsted with credit
points. Pamupants dge ranged from 19 to 36 years (M =
23.81,5D = 5.16). Responses and demographic information
were collected anonymously.

What else can you
report?

-

Measures
Scenarios
Figures of the
Apparatus!
Data Analysis
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Results Section

= Only objective findings of your research (not the interpretation!)
= Patterns from your method (e.g. measures) must be found
= Structured by e.qg.,

v

Quantitative and Qualitative Findings

v

Objective and Subjective Measures

v

Concepts

v

Research Questions, Hypotheses
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Reporting Results

= Results are the core of your paper! Report them properly
= Order of results according to hypotheses or metrics

= Report all measures you mentioned in your method

= Rule:

> First descriptive statistics (means, standard deviations,..),
> Then inferential statistics (ANOVA, t-test,...)

= Typical Structure:
> Statement or sentence + technical details (hnumbers for the test in brackets)

= Use past tense
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Example: Results Section

Session 9: VR and Other Novel 10 Technology

CHI PLAY 2017, October 15-18, 2017, Amsterdam, NL

Session 9: VR and Other Novel |0 Technology

'CHI PLAY 2017, October 15-18, 2017, Amsterdam, NL

¢
o 160
g ] A4 | s / Session 9: VR and Other Novel [0 Technology CHI PLAY 2017, October 15-18, 2017, Amsterdam, NL
Lol ) S are
g 1a0 Sl N @ For most of the the study was. (1) Emotional Reactions: We observed strong verbal and
L the first VR experience. Entering VR and the impression of ~ physical emotional reactions when participants were con-
i = : £ (3 FR f‘w b ’“ Lo dem iew 2 \ being in another body was first exciting and overwhelming for  fronted with realistic virtual hands and less than five fingers.
- — —— 101 3 - 4 B R e m N A Ao 4 them: “Oh my god. this is so cool”. (P4, Ad). The enthusiasm  They felt “disgusting”, “strange”, “creepy”. “unfamiliar”, or
" fingers per hand fingers pcr‘a.l.- fingers per hand 5 157920 15620 1876 1822 5480 1473 18 © ::1‘:: i bméo;'mzdghﬁx Pﬂ;“g;“v S‘";"ECIf“““E o m? (P;rsd!},z;: }lanr:l;ﬂpmli thri ﬂﬂlﬁﬂith“f“’hﬂl
- Freal at -ginning: “Only four fingers' no! But I am so is . was not the case with fewer
TeliliEe el S WeE W a B ER :ﬁ i AE 2B s b ressed. I could just look at my hands all day. That's  fingers on the abstract hands: “Tt doesn’t disturb me that T only
Vel presence scores, pereeived likeal ness of abstract and realistic virtual hands with of fingers per 4 4160 2018 4800 1.811 3680 1.827 3080 1853 3 s0 cool.” (P12, A4). We further observed that pan:icipams have three fingers because the hand is not realistic anyway.™”
All error bars show standard error of the 5 150640 16478 1713 1470 2760 1795 550 1esr 52w 16w 7 1 accustomed to all virtual hands as well as to a reduced number — (P3, A3). However, we recognized satisfaction of participants
Table 1. Standard likeability, ecriness of fingers: “You get used to dealing with every hand very ~ getting back virtual hands with five fingers after having a hand
not prefer quickly” (P22, R4) with a reduced number of fingers. “1 have my pinky again!”
the rwo and five-| ﬁngemd hand (p < .001) and the rhree- and (3) Aestheti g werei [T (P7, AS). Some participants did not initially noticed that there
five-fingered hand (p = .021). Ers Qualitative Results was a missing finger in the four-fingered hand condition. They

Previous work found an effect of gender using male and female
hands [21]. Therefore, we conducted a three-factorial ANOVA
including the participant’s GENDER as between-subject factor
on presence to assess the perception of the used hands. We
found no effect of GENDER and no interaction effects of GEN-
DER on REALISM, FINGERS PER HAND, or both (all wu]n
p > .05). An iti analysls was to

if participants with previous experiences in VR have poten-
tially influenced the results. We found no effects of PRIOR
VR EXPERIENCE as bet bject factor and no i i
effects (all with p > .05). The analysis of the quantitative re-
sults did not change substantially when persons with previous
experience in VR were excluded from the analysis. Therefore,

For ceriness we found significant effects of REALISM,
F(1,168.00) = 11.020,p < .001]. FINGERS PER HAND,
F(3,168.14) = 17.088, p < .001, and an intcraction cffect of
REALISM x FINGER PER HAND [F(3, 168.14) = 4923 p <
001). Pairwise comparisons showed significant differences
between the abstract hands with fwo- and five-fingered hands,
three- and five-fingered hands, as well as between four- and
Jive-fingered hands (all with p < .05). We found significant dif-
ferences between all realistic hands (with p < .001) except for
the two- and three-fingered, two- and four-fingered, as well as
the three- and four-fingered hand. Pairwise cross-factor com-
parisons showed significant differences between the fwo- and
Jfive-fingered hand (p = .004) and the four- and five-fingered
hand (p = .007).

We collected qualitative feedback using the think-aloud
method and video to gain further insights into the perception
of our participants. Based on the records, protocols of verbal
utterances and observed actions were transcribed. The tran-
scribed protocols were annotated and scrutinized through axial
coding in two iterations: In the first iteration, two researchers
went through all comments to identify further individual fac-
tors and effects, which had not been quantified through our
questionnaires. One of the authors scrutinized and annotated
effects, the other one factors. Both went through the results of
the other and refined or complement their results. Discrepan-
cies between the two sets of annotations were resolved through
discussion. There was a total of five factors and two effects
‘which were finally identified.

thetic preferences, c.g. design aspects, in particular, while
using abstract hands: “Nicely designed.” (P16, Ad). We
assume that design preferences are potentially connected to
personal experiences and familiarity: “To see the fingers in
such a design is somehow unfamiliar. You should have put a
little more effort into it™ (P7, A3) We also found that acsthetic
aspects depend on the perceived style of the virtual environ-
‘ment: “Everything looks so sterile. You get used to t, however.
the robot [abstract] hand fit very well into it.” (P4, A3). Aes-
thetic aspects were also mentioned when using realistic hands:
“The place where the finger is missing looks disgusting.” (P14,
Ry
(4) Sensitivity to display/tracking errors: Hands of all
participants were tracked in the same way. However, some
i to potential errors

were scared when they finally realized that they are having a
four-fingered hand.

(2) Hand interaction: We observed that participants changed
their way of hand interaction when using a reduced number
of fingers. Participants only used the fingers they saw. “It is
so crazy. I don’t move it [the little finger] automatically.” (P4,
R4). Some participants recognized by themselves changes
of their hand interaction which potentially lead o a reverse
effect on their feelings and behavior: “It is a totally strange
feeling 10 grab something. You don’t expect to be able to hold
things” (P12, R4). They also reflect their behavioral changes
after getting a five-fingered hand: "Now, I move all the fingers
instead of just a few, and that is more natural and immersive.”
(P12, AS). Participants also tried to use haptic feedback of
their real fingers (0 confirm that they are still there: “Yes, T

- . . N Attractiveness Additional Factors usng certain hands. Then. . =
Quantitative Results the data of all participants were considered in the analysis. We found significant effects of REALISM, F(1,168.0) = In the qualitative analysis, we identified association, habitu- unpleasant I':xve iive ﬁng;;s. Isee four, however, I can still feel my little
We analyzed the effects of the within-subject factors REALISM 29.535,p < 001, and FINGER PER HAND, F(3,168.1) = ation, aestherics, ,,,,_“-,,-w-,y to display/tracking errors, and i unless you inger.” (P2, Rd).

and FINGERS PER HAND on our five dependent variables with
analyses of variance (ANOVA) using linear mixed-effects
models. All effects were taken g random at the parti,

level. Since we had non-para g N
transformations® by Wobbro
levels are at @ = .05. The resul® ol pr:senc:,
eeriness, and human-likeness are deplcled in Figure 3. All
means (M) and standard deviations (SD) are listed in Table 1.

Presence

A two-way ANOVA showed significant effects of REALISM,
F(1,168.00) = 13.990, p < .001, and FINGERS PER HAND,
F(3,168.01) = 8.890, p < .001, on perceived presence. We
also found a significant interaction effect between both factors,
F(3.168.01) = 5.890,p < .001. Pairwise post-hoc compar-
isons using Tukey's method for p-value adjustment within the
levels of the main factors revealed no significant differences of
the presence scores between the levels of FINGERS PER HAND
using the abstract hands (all with p > .05). However, the
analysis of the realistic hands showed significant differences
between the levels of FINGERS PER HAND (all with p < .03),
expect between the two- and three-fingered (p = 866) as well
as the three- and four-fingered hand (p = 0.066). Bonferroni-
corrected pairwise cross-factor comparisons of REALISM and
FINGERS PER HAND revealed significant differences between

http://depts.washington.edu/madlab/proj/art/
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Likeability
For likeability, we found a significant effect of REAL-
$M. F(1, 168! m)

089 001 FINGERS PER HANg,
iEVEFI GER E& 0'

.015. Pairwise cumpansons s]mwad no significant differences
between the abstract hands (all with p > .05), but between the
two- and five-fingered, three- and five-fingered. and four- and
five-fingered realistic hands (a]] with p < A001). Pairwise cross-
factor i showed signi between the
two- and five-fingered hand (p = .015).

Human-Likeness

The measures of human-likeness sh:ywed significant ef-
fects of REALISM, F(1,168.00) 956.p = .048, and
on FINGERS PER HAND, F(3,168. 11) = 9437 p < 001,

and an interaction effect of REALISM x FINGERS PER
HAND, F(3.168.11) = 4.992, p = 002. Pairwise compar-
isons showed no significant differences between the abstract
hands (all with p > .05), but between all realistic hands (with
p<.001) except for the two- and three-fingered, two- and four-
fingered, three- and four-fingered hand. Pairwise cross-factor
comparisons showed significance differences between the rwo-
and five-fingered hand (p = .001), the three- and five-fingered
hand (p = .05), as well as the fowr- and five-fingered hand
(p=.05).

19.2063,p < 001, on the perceived There
‘was no significant interaction effect between both factors,
F(3,168.1) = 19. = .09. Pairwise comparisons showed
ant dif er;ncﬁ bctwcen the abstract hands with rwo-
and five-fingered hands, as well

§er:d hands (both with p < .05).

wele sighificalt between all realistic hands (with

P < os: except for the fwo- and three-fingered, two- and four-
fingered, rrum and ]nur ﬁngmd hand. Duc to the missing
showed

no slgmflnam diforences (allwith P> 03).

Final Assessments

After having left the VR, a final questionnaire on a sheet of
paper were handed out to the participants in which they were
asked, which virtual hand they most prefer and not prefer:
13 participants (52%) prefer the abstract hand with five fin-
gers, 7 participants (28%) the realistic hand with five fingers,
2 participants (8%) the abstract hand with two fingers and
2 participants (8%) the abstract hand with three fingers. 16 par-
ticipants (64%) would definitely not use the realistic hand with
two fingers again, 3 participants (12%) the realistic hand with
four fingers, 2 participants (8%) the realistic hand with four
fingers, and | participant (4%) in each case the realistic hand
with five fingers, the abstract hand with three, and the abstract
hand with four fingers. The numbers of participants which
prefer or not prefer the eight avatar hand paits are summarized
in Table 1.
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task ified factors which influence
the individual expﬁﬂmc: of the participants in VR. FINGERS
PER HAND and REALISM were previously quantified and are
not listed as individual factors in the sections below (P# =
participant ID; A/R# = abstract/realistic hand and number of
fingers per hand).

(1) Associations: We found that having fewer fingers were
associated with very different prior mental concepts mainly
based on the individual experience. Realistic hands with fewer
fingers were associated with “claws™ (P5, R2), hands of a
“T-Rex” (P6, R3) “aliens” (P12, R3), "mutations” (P12, R2),
or with the shape of “pistols” (P12, R2). The abstract hands
reminded participants on characters from movie or series such
as Wall-E (P7, A3), I, Robot (P7, A2), The Simpsons (P23,
Ad), or on “crabs” (P14, AS), “skeletons” (P1, A2), and “robot”
(P13, A3) hand. Associations were influenced by familiarity
and previous knowledge: “Abstract hands are much better
than realistic hands because it can be that such robots have
fewer fingers”” (P22, R2). Associations were also connected
‘with the own emotional state and personal feelings: I feel
crippled. I feel sad. When I could see my body, I would be a
little crippled sad robot” (P4, A2). Hands with fewer fingers,
mainly while using abstract hands, were often considered as
practical or functional tools for completing the tasks: “These
hands are more practical because I only need two fingers to
complete the tasks.” (P11, A3).

errors. but the overall loss of control of ane’s own body cvoked
negative feclings: "I feel to have no control over my middle
finger anymore. This is weird." (P12, R3). Some participants
had problems with hand tracking that only allowed inputs
when visible in the field of view of the HMD.

(5) Task performance: We observed that participants became
involved into VR when they tried to solve a task, especially the
typing task. Completing a task satisfactorily sometimes lead
1o positive feedback related to the used hands: “I think two
fingers are even better to type or paint”.” (P4, A2). To com-
plete a task successfully may be influenced by the association
(see beforehand) that participants consider hands with fewer
fingers as useful tools: “With those, I can type betier since
T'm not distracted by the other fingers.” (P15, A2). Individual
‘performances may be (reversely) related to other behavioral
changes which are considered in the following section about
individual effects.

Additonal Effects

Furthermore. we identified emotional reactions and changes of
hand interaction as main categories of additional or individual
effects, which have not been explicitly quantificd through
concepts in our questionnaire. We define emotional reactions.
as initial and prominent short-term responses. Changes of
hand fon are defined as for
acting and solving problems with lnnds differently.
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Example: Results Section

Quantitative Results

We analyzed the effects of the within-subject factors REALISM
and FINGERS PER HAND on our five d&pendﬂm variables wi
analyses of variance (ANOVA) ects
models. All effects were taken as random at the participant
level. Since we had non-parametric dat used aligned rank
transformations? Wobbrock et al. [2N.
levels are at o = gsults cnf prqunct likeability,
eeriness, and human-likeness in Flgure 3. Al
means (M) and standard deviations (SD) arc 1

Presence
A two-way ANOVA showed significant effects of RI:ALI'T.H
F[] 168. ﬂﬂj 13.990, pa

F[3 ]ﬁEﬂI]—SEQD p < 001. Pairwis -
isons using Tukey's method for p-value adjuatme:m within the
levels of the main factors revealed no significant differences of
the presence scores between the levels of FINGERS PER HA.\.D
using the abstract hands (all with p > .05
analysis of the realistic hands showed significa td1ff-:renc :
between the levels of FINGERS PER HAND (all with p < .03),
expect between the two- and three-fingered (p = .866) as well
as the three- and four-fingered hand (p = 0.066). Bonferroni-
corrected pairwise cross-factor comparisons
FINGERS PER HAND revealed significant differénces between

The tp://depts.washington.edu/madlab/proj/art/
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This stuff is called inferential statistics.
Currently, you have no idea whats going
on here (even when you had statistics).

But three things are important for you:

There is a precisely defined
procedure for obtaining each of the
results

You will need statistical tests, but
only to know the tests for the
measures you have (and how to
report it) to analyze your results (we
will find your test in the exercises)
Most of that stuff is repetitive




Descriptive and Inferential Statistics

" Use descriptive statistics (means, standard deviations,..)

= _.and inferential statistics (ANOVA, t-test,...)

= Name the exact evaluation method (e.g. a one-way ANOVA)
> Unusual methods need a source

" |ts common to add a textual summary of these findings

> To investigate if virtual questionnaires cause higher workloads than questionnaires in the real-world, we
performed a one-way ANOVA on the NASA-Task Load Index (TLX) scores, which were 33.16 (SD =
20.96) in VR and 37.77 (SD = 19.26) outside the VVR. There were no significant effects, neither on the
overall workload, F (1, 34) =.472, p = .497, nor on its sub-scales (mental, physical, temporal,
performance, effort, and frustration, all with p > .111). The results indicate that perceived workload
while completing the virtual questionnaires in VR had a negligible effect on the participants’ perceived
workload. [...] However, the workload between the questionnaires itself was not determined and could
be subject of future work.
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How to Report Statistics

= Report what had an effect on what

> “We found a main effect of VIRTUAL REALISM, F(1,34) =11 . 518, p =. 002; however, not of
ENVIRONMENT, F(1,34) =. 002 ,p = . 958, and no interaction effect of VIRTUAL REALISM X
ENVIRONMENT, F( 1,34 )=.007 ,p=.933 on the scores of the SUS.”

= What else did you analyze? And why? Make it short

> “To determine potential effects of gender and previous VR experience, all analyses were repeated
considering both factors as between-subject variables. None of the tests revealed statistically
significant effects.”

= Use Tables
= Use Figures
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Tables and Figures

= The narrative section of the results are used to present the general findings via
descriptive and inferential statistics

= When tables?
> Present details
> Multiple data at once
> Numeric, textual, avoid images in tables (!)
= When figures?
> When the narrative section of the results
> Use subfigures, when necessary
= Tables and figures must be referenced in the text
> otherwise remove them

How to Write A Paper Prof. Dr. Valentin Schwind 104




Results Section: Plots

= Plots sell your paper: use bar charts, line plots, box plots, ...
= Main results are always plotted

165 ! ! !
6 6 6
o 160- ?
8 35' " 5 g 5.
o 155 Z o £
8 Q4 c4 =4
c ] & c
2 = 8 g
© 150- =3 3 £ 3
joR =
145 21 2 2
. . . 1 . . . . 1 . . . . 1 . . . .
2 3 4 5 2 3 4 5 2 3 4 5 2 3 - 5
fingers per hand fingers per hand fingers per hand fingers per hand

-= gbstract -e- realistic

Figure 3. Average presence scores, perceived likeability, eeriness, and human-likeness of abstract and realistic virtual hands with number of fingers per

hand. All error bars show standard error of the mean (SE).
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Reporting Results

" Round values to three digits (no one wants to read millions of numbers):
> p=0.345678 > p = 0.346
> p=0.123456 > p =0.123
> p =0.000001 = p < 0.001
* You can aggregate multiple results if they don't reach significance level a < 0.05
> ,,For other comparisons no significant differences were found (all with p>.05)

= Always report means and standard deviation in text, you can use means and CI95/SE/SD
as error bars in figures

Estimate of Eztimate of

> CI95 can indicate if the null-hypothesis Mean & Mean B
can be rejected I

- convincing evidence of a difference

_ _
| | FremseTonce ot diterenee

. i i
1 1 1 1
alnt i
! I H I

| no ewvidence of a difference
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Reporting Post-hoc Tests

= Post-hoc tests are pairwise comparisons (t-tests, Wicoxon-signed rank tests)
between all conditions

- can be problem with more than two factors

> If you have more than two IVs and your hypothesis includes interaction effects, report
cross-factor comparisons

> use phia-package in R
* Provide post-hoc tests if one IV has more than two levels
= Only provide post-hoc tests if your ANOVA was significant!
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Report Statistics of Individual Items

Table 1: Questionnaire results. Items in bold belong to statements designed to test if the hand illusion has occurred. They are
either direct ownership questions, or implications or signs of ownership. Friedman tests were used to detect significant differ-
ences. Pairwise results are based on Wilcoxon-signed rank tests (H=Human, R=Robot, A=Abstract,C=Cartoon, I=Invisible).

ID  Questionnaire Item Concept x? H R A (€ I Results
VHI1 Ihad the sensation that the touch I felt on my hands was on the same  Location-based 9.0 57+1.7 5.9+1.1 5.6+13 57+14 4.6+2.1
location where the virtual hands were in contact with the object. similarity
VHI2 I had the sensation that the touch I felt on my hands was caused by  Intersensory 24  61+1.2 6.3+1.1 6.4+0.9 6.4+0.9 6.2+1.2
the contact of the object with the virtual hands. Interactions
VHI3 The movements of the virtual hands were caused by myself. Agency 143 5.4+14 55+1.8 52+1.8 4.9+1.8 3.9+2.3 R>C>I
VHI4 It seemed my own hands were located in the virtual world. Location-based 82.7 4.6+1.7 17+1.2 1.8+1.3 1.6+13 1.3+1.0 H,A>R>C,I
similarity
VHI5 The virtual hands began to resemble my own hands, in terms of shape,  Visual Similarity 4.7  5.6+1.3 54+13 54+13 53+1.6 4.8+17
skin tone, freckles, or some other usual feature.
VHI6 It seemed as if what I was feeling was caused by the objects that I was  Intersensory 155 4.9+15 4.8+19 4.8+1.8 4.3+2.0 3.4+22 H,R>C>I
seeing in the virtual world. Interactions
VHI7 I felt as if the hands in the virtual world were my own hands. Ownership 155 4.5+1.7 44420 4.4+1.8 3.7+2.0 3.1+2.2 H,R>C>I
VHIS I felt as if my real hands were becoming virtual. Filler / Control 8.7 58£l5 5.6+0.5 59+1.2 55+1.6 4.9+1.9
VHI9 It seemed as if I had more than one pair of hands. Filler / Control 24 27£18 2317 23+17 25419 22+1.7
Q1 I had the sensation that the touch I felt on my hands matched the touchIsaw  Touch Location 9.1 59+13 5.6+1.3 57+14 55+13 4.7+2.1
using my virtual hands.
Q2 It seemed as if touching with the virtual hands resembled touching with my  Touch realism 19.3 58+%1.4 5713 55+1.6 5.2+1.7 4.1+2.1 HR>C>I
own hands.
Q3  Sometimes I had the feeling I was actually touching the bump/indent that I  Filler / Control 74  6.0£15 5715 6.0+1.1 5.7+1.4 5.0£1.9
was virtually viewing.
Q4 I felt confident in my own measurement judgments of the bumps/indents. Judgment 44 58%1.2 5.6%1.0 5.5+1.2 55%14 5.1%1.7
confidence
Q5 I was able to interact with the environment the way I wanted to. Agency 7.2 57£15 5.8+1.3 57+13 57+13 4.8+2.0
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Multiple Descriptive Values

IPQ Subscales
(I f you h ave many inside the VR outside the VR

means (and many SDs)
do not report them all

figures and refer to that f II 'I 'I -' 'I 'I 'I -'

mean ratings

and put them into

. REAL REAL
fl g ure. WS Subscales
inside the VR outside the VR

E

6
w
25
®
= 4
c
9 3
1S

2

1

HAPTC RES IFQUAL HAPTC RES IFQUAL

virtual realism W abstract § realistic
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Results Section: Tables

= No vertical lines. Make it easy to read.

Session 9: VR and Other Novel 10 Technology CHI PLAY 2017, October 15-18, 2017, Amsterdam, NL
Realism Fingers PQ score Likeability Eeriness Human-like Attractiveness  Prefer  Not Prefer
M sD M 5D M sD M 5D M ab N N

Abstract 2 157480 17.702 5040 1843 4160 1713 3640 1.741 4200 1.876 2

3 156.080 14475 1843 1587 4040 1612 3440 1520 4.520 1.676 2 1

4 158360 16030 4200 1412 3480 1628 3440 1.551 4.440 1.675 1

5 157920 15620 1876 1007 3120 1532 3960 1.822 5480 1.473 13
Realistic 2 148417 17364 3640 2225 5542 1225 3042 1815 2625 1.998 16

3 149885 16714 1.7H1 1.758 5000 1518 3615 2000 2.962 1.763 2

4 154640 17085 4160 2018 4800 1811 3680 1.827 3.080 1.853 3

5 159640 16473 1713 1473 2760 1.795 5560 1.267 5.200 1.697 7 1

Table 1. Means (M) and standard deviations (SD)) of the gquantitative measures (presence score, likeability, ceriness, human-likeness, attractiveness) as
well as the number of participants (N) who stated at the end of the experiment to prefer or not prefer an avatar hand.

How to Write A Paper Prof. Dr. Valentin Schwind




Tables

\begin{table*}[t!]
\small
\centering

\sffamily

\setlength{\tabcolsep | top Of a page

\toprule
\textbf {Red
like}} & \multicolumn{2}{c}{\textbf{Attractiveness}} & \multicolumn{l}{c}{\textbf{Prefer}}
\cmidrule (1r) {9-10} \cmidrule (1r){11-12} \cmidrule(lr){13-13} \cmidrule(lr){14-14}

& & \multicolumn{l}{c}{M} & \multicolumn{l}{c}{SD} & \multicolumn{l}{c}{M} & \multicolumn{l}{c}{SD} & \multicolumn{l}{c}{M} & \multicolumn{l}{c}{SD} & \multicolumn{l}{c}{M} &
\multicolumn{l}{c}{SD} & \multicolumn{l}{c}{M} & \multicolumn{l}{c}{SD} & \multicolumn{l}{c}{N} & \multicolumn{l}{c}{N}\\ \cmidrule{l-14}

{c}{\textbf{Eeriness}} & \multicolumn{2}{c}{\textbf{Human-
\cmidrule (1r) {3-4} \cmidrule(lr) {5-6} \cmidrule(lr){7-8}

multicolumn{l}{c}{\textbf{Not Prefer}}

Abstract & 2 & 157.480 & 17.702 & 5.040 & 1.843 & 4.160 & 1.713 & 3.640 & 1.741 & 4.200 & 1.876 & 2 &
AN\
& 3 & 156.080 & 14.475 & 1.843 & 1.587 & 4.040 & 1.612 & 3.440 & 1.920 & 4.520 & 1.676 & 2 & 1\\
& 4 & 158.360 & 16.030 & 4.200 & 1.412 & 3.480 & 1.628 & 3.440 & 1.551 & 4.440 & 1.675 & & I\\
& 5 & 157.920 & 15.620 & 1.876 & 1.007 & 3.120 & 1.532 & 3.960 & 1.822 & 5.480 & 1.473 & 13 &
\\ \midrule
Realistic & 2 & 148.417 & 17.364 & 3.640 & 2.225 & 5.542 & 1.225 & 3.042 & 1.815 & 2.625 & 1.998 & & 16
AN\
& 3 & 149.885 & 16.714 & 1.741 & 1.758 & 5.000 & 1.518 & 3.615 & 2.000 & 2.962 & 1.763 & & 2 \\
& 4 & 154.640 & 17.085 & 4.160 & 1.827 & 3.080 & 1.853 & & 3 \\
& 5 & 159.640 & 16.473 & 1.713 f T & 1.267 & 5.200 & 1.697 & 7 & 1 \\
\bottomrule On t CO e t I

\end{tabular}

\rmfamily

\caption{Means (M) and standard deviations (SD) of the quantitative measures (presence score, likeability, eeriness, human-likeness, attractiveness) as well as the number of participants (N) who
stated at the end of the experiment to prefer or not prefer an avatar hand.}\vspace{-.3em}

\label{tab:means}

\end{table*}

Use https://www.tablesgenerator.com/ to generate your Latex table code
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Checking the Results

= Repeat the whole evaluation process to check for failures
= Prepare the results to answer your research questions

= Derive implications from your results

= Record your the whole process and analysis of the data

> Editing, Coding, Classification, Tabulation
= Focus on your statistical measures
> Central Tendency: Means, Median, Mode
> Error/Variance: Standard Deviation
> Relationsships: Correlation, Regression, t-text, ANOVA, ...
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How to draw conclusions...

= Hits on a WW2 plane...
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Where to reinforce it? :
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Results Interpretation and Finding Evidence

* |nterpretation is the application of scientific knowledge and professional
judgement to make inferences about your conditions

> Plot your results bevor you think about them and look into the qualitative stuff - do they
support each other?

> Be careful with absolute scores (e.g. SUS, AttrakDiff, NASA TLX)

> Scientific research only compares between conditions in one study. Absolute scores are rarely
comparable

> Consider the criterions of your tests (e.g. alpha level, effect sizes, correlations strength,
etc.)

> Effect sizes can be very interesting for the interpretation

> We will talk about effect size in ,Statistics”, but huge effects are more interesting than small
effects (particularly in two-factorial designs)

How to Write A Paper Prof. Dr. Valentin Schwind 114




Discussion Section

= Starts with brief summary of the study, whereas the focus lies on discussing and
not recapitulating the results.

= Bring your results into context with the background information as well as
recapitulation of the research aims of the study

= Conclusions or hypotheses drawn from the results, with summary of evidence for
each conclusion

> Do qualitative and quantitative findings support each other?
* Proposed follow-up research questions and outlook on further work
» Weaknesses? Non-significant results? Unexpected data?
= |f you are a non-scientist, what are the implications?
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Discussion Section

= Explain your results for normal humans
= Explain the meaning of the information in easily understood terms
= How were reliability and validity were maintained?
= Stating the cause for your results
= Compare the results with
> Theoretical expectations (e.g. based on models)
> Findings in previous work
= Discuss weaknesses and explain non-significant results
= Explain if significant but opposite to those predicted (and why)

= Point on inconsistent or mixed results
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Discussion: Starting a Good Introduction

\section{Discussion}

In a proof-of-concept study with 24 subjects, we tested the general
feasibility of using bone conduction at the wrist to authenticate we did
users with our WristConduct system prototype. We tested SVMs and

ANNs as binary classifiers and found the best accuracy using ANNs
(98.9 %), which achieved a specificity of 99.3 $. With a false found
positive rate of less than one percent (0.7 %), our approach shows
one of the highest classification performance rates compared to
solutions from the literature. For example, the scores 1indicate a
better classification performance compared to the related work with
an ANN (97.0 % accuracy and 3 % false positives) [18] or VibID (91 %
accuracy and 9 % false positives) [27]. Thus, the evaluation shows
that even with simple and cheap hardware as well as common software
classification, bone conduction at the wrist can be a promilsing and evidence

method of user classification and authentication.
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Discussion: A Good Discussion

Our data collection took place in a controlled and calm environment with low Internal
background noise and a static apparatus. Using a bone conduction speaker vahdﬂy
with 25 W, the hardware was likely to be more powerful than it might have "
been necessary for classifying the audio data. Our research indicates that CHUC?I
there is a potential for miniaturization and optimization to integrate the reflection
hardware into a portable device. Testing bone conduction with high Important to
ecological validity in a more realistic setting requires to build a wearable investigate
bone conduction authentication band with a smaller bone conduction speaker this further
and recelver microphone. Such bone conduction speakers are already in use _
for communication systems, language development approaches, mitigation of Suppornng
stuttering, acoustic 1nvestigations and medical applications [16]. We are that claim
sure that there are possibilities to further miniaturize the speakers and using more
microphone while improving their efficiency [28]. references
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Discussion: A Good Discussion

In our study, we only implemented a stationary device due to lacking Limitation
hardware alternatives during the fast prototyping process. Further, our
approach has only been evaluated in a single experimental session, however,

future studies in repeated sessions (e.g., at different days) are required Future Work
to test and further improve the robustness of the approach and the validity

of the classification accuracy. For testing the ecological validity of the anoﬂantto
approach, we also recommend to test the approach in a smaller device and investigate
different in settings with acoustic backgrounds or environmental nolse. More this further
factors that can influence the quality of the authentication are the exact .
location of the speaker and the microphone on the wrist, the audio volume, Specmﬂanons
and pattern frequency. for future

work
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Future Work (often an own section)

= What are the recommendations now?

> Logical extension of the study: What
comes next?

> Replication of the study: Different “EUTURE. WORK”

setting?
. L B TV EUTURE WORE:
> Correction of limitations: Sample, SECTION OF YOUR PAPER
apparatus, variable control, method A | eerter e e accraTe

PEOPLE ARE GOING TO HOLD ME
& KCCOUNTABLE To Do THIS!

* You can learn a lot for your own study
hear

"WAIT, NO ONE ACTUALLY
READS THIS SECTION?" "BLAW BLAM

BLAM DoMe!"

/
R

> If someone recommends to do your —
study, it is a great template YOUR TIME (N ACADEMIA

JORGE CHAM © 2017

WwWwW. PHDCOMICS.COM
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Conclusion (often an own section)

= Summarizes again

= The researcher attempts to show what knowledge has been gained through the
study and tries to generalize that knowledge by considering the population and
characteristics of the sample

Was the problem answered?

v

v

Was the research purpose met?

v

Was the research hypothesis supported?

v

Was the theoretical model/framework/predictions supported?

= Provide implications. Give others the opportunity to be creative. Implications give
meaning for theory and pratice

= Provide suggestions for making changes, further studies, etc.
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Conclusion Section

* Provide recommendations

> Logical extension of your study: What comes next?

> Replication of the study: Different setting?

> Correction of limitations: Sample, apparatus, variable control, method, ...
= Utilize your findings

> What can we do with that?
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Discussion: A Good Conclusion

\section{Conclusion}

In a proof-of-concept study with 24 participants, we show the feasibility to Again, what
identify human users using propagating soundwaves passing through bone we did
tissue of the wrist using simple bone conduction speaker and a laryngophone

(the receiver microphone) with high accuracy. We tested support vector What we
machines (SVMs) and artificial neural networks (ANNs) as common means for found
binary classification.Using ANNs our method shows an authentication accuracy

of 98.7\% and a false positive rate of 0.7~\%. We direct future work to Recommendat
further explore the possibilities of wrist-based bone conduction for passive ions and how

and continuous user authentication for mobile and wearable devices. to utilize those

findings
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Example: Discussion

Session 9: VR and Other Novel 10 Technology

CHI PLAY 2017, October 15-18, 2017, Amsterdam, NL

effects on likeability, ceriness, human-likeness, and attractive-
ness. Except for the perceived human-likeness, all measures
show that the reduction of fingers lead to stronger effects
while participants interacted with realistic hands. Ratings of
human-likeness were constantly low for all hands, except for
the five-fingered human hand. which indicates that the partici-
pants had a clear concept of how human avatar hands should
look like.

Through the qualitative analysis of think-aloud protocols and
videos, we identified factors and effects that were not cap-
(‘ured by the quantllahve ‘We derived i

on, aspects, itivity to display/tracking
errors, and the individual performance (e.g. while completing
the tasks) as additional factors that influence the experience
while using avatar hands with fewer fingers. We also found
additional effects including emotional reactions and changes
of hand interaction. In the second iteration of the qualita-
tive analysis, we discussed five potential underlying cogni-
tive mechanisms: visually induced phantom pains, familiarity
based on prior experiences, the Uncanny Valley, a visually
induced identity dysphoria, and the mismaich of visual and
haptic feedback.

In context of previous research, our paper presents the first
investigation of a VR experience with a reduced number of
ﬁngers ‘We examined the eﬁecl on presence, thus, our work.
of the perception of user’s

games and applications.

toabetter

isual and haptic cues are

G e n e ra I D I Smm;;mms about the m‘hber hand

Concl

DISCUSSION AND CONCLUSION

In this paper, we investigate how reducing the number of
fingers affects the perception of virtual hands in VR. We de-
creased the number of fingers from little to the middle finger
and tested the hands at two different levels of realism (absiraci
and realistic).

illusion, however, adding limbs conceptually differs from re-

The illusion we created is the opposite of
u rubber hand illusion and lead to mainly

negative feedback in VR. This is supported by findings of
Hoyet et al. [10] who observed relatively high levels of the
illusion of body ownership after adding a sixth finger. We
assume that self-perception in VR using structural changes
that do not match the structure of the user’s body depends on
‘whether limbs are added or removed.

Our observations indicate that the reduction of fingers induced

h: pains. The pain of could
include pain due to the fear of amputation or “real” phan-
tom pains as observed with people with missing limbs, which
are also treated in VR [16]. Interestingly our participants re-
sponded emotionally, which indicated that they were highly
immersed with their appearance in VR and not with the outer
world anymore. Nevertheless, the feeling of presence was neg-
atively influenced by reducing realistic fingers. Some shock

‘We collected quantitative data using q
in VR. Our quantitative results indicate that Lhe number of
fingers significantly affects presence and shows interaction
effects with the level of realism. The reduction of fingers
does not significantly influence presence using abstract hands.
However, when using realistic hands, the feeling of presence
significantly decrcased with the number of fingers. The di-
verging effect of reducing fingers for abstract and realistic
hands is confirmed by significant interaction effects for all
except for i

however, indicate that the participants still had an
immersive VR experience. Suurce code and assets of our
project are available on github?.

Limitations and Future Work

To keep the length of our study reasonable, we only used two
different hand styles (realistic and abstract). Cartoon or comic
styles, which often make use of four finger hands for stylized
characters, should be considered in further studies to examine

lhmugh reducing the number of fingers, we found significant
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3https://github. com/valentin- schwind/lessfingers
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e.g. also a hypothetical effect of the Uncanny Valley of the
own avatar. We symmetrically reduced the number of fingers
on both hands. Thus, we could not analyze potential cﬁec(s
of hand or finger F we

little fingers, ring fingers, and middle fingers. Future studies
could additionally take thumb and index finger into account.
Further research could also investigate the effects of other
combinations of removed fingers. For example, it is possible,

that thg loss ofthehul er easlenohandleth the loss
S RTTATIONS +

With emouona.l reactions and eﬂ‘ects on the hands interaction,

we idenf two factors in our qu a.na]ysl that could
be quan| ived five
potenti n| e eption

in VR wuh a reduced amolml of fingers. To develop a robust
and reliable model of virtual self-perception, which also illus-
trates interrelations and influences the themes, more empirical
research is needed. We, therefore, suggest quantifying data
of the derived themes to predict potential dependencies and
correlations. In line with Schwind et al. [21], we assume that
deviations from the own self (e.g. by using altered body scans)
should be considered by future research.

VR Game Design Implications

For designers of immersive VR games and applications, we
recommend considering the level of realism of an avatar when
a reduction of fingers is desired. Using an abstract hand style,
our VR users felt high levels of presence even with only two
fingers left. This was not the case for realistic avatar hands.

vel of presenfleadecreased ged@ording to the nugsiber of
ﬁnge} E Qm jeyf design-
ers ol 1€ssnderS abstract
way, they pmﬁ( not only from higher accep(ance as opposed to
real avatars, but o; ave to spend on im-
plementing highlj repigee gx 'gﬁtaﬁons. Emotional
reactions of our participants in at a reduction of fin-
gers of realigtic hand§ sho 1d only Qe considered for shocking
ituation ef-
hings::
accept hands with a reduced numher of abslracl and reull:nc
fingers. However, our i d y to
any structural changes of the avatar hands. T'herefore. we rec-

ommend that the number of fingers should be kept consistent
during the VR experience or gameplay.
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Often includes
the conclusion

lllustrated the
limitations

Future Research

Provides clear
implications
or design
guidelines

Prof. Dr. Valentin Schwind




Example: Discussion

How to Write A Paper

Discussion

In the first study, we found that the warmth and competence
of human stereotypes is significantly affected by the antic-
ipated use of mobile devices. Moreover, the plots show a
systematic attraction of the warmth and competence vec-
tors which potentially suggests that the presented devices
have their own location in the SCM. For example, using nar-
rative clips o; se 0s! tereotypical
groups to the §uﬁméﬁhﬂ \b] th and low-
competence). Medical devices (blood pressure monitor, blood
glucose sensor) m:ﬁnﬁm h. According to the
SCM, the emotio ect eVoked by feelings of
pity, but also sympathy as wearing these devices signifies
that people compete less for the same pool of resources due
to their physical limitations. EEG and VR headsets make
people more competitive, however, with medium status and
the approach-related affect of contempt. Tablet users are
perceived to be more competent and competitive.

A systematic attraction of competence and warmth of
people using mobile devices would mean that a mobile de-
vice is a social object and perceived stereotypically by itself.
Furthermore, such a systematic attraction would move an
stereotype info the diregtjon of the presumed center of|

v eof P lication
atically elicit emotiéns when people use them

SCM can potentially explain previous work’s
social acceptance of highly competitive device;
glasses depends on the stereotype of the pe
device [30].

Not every stereotype moves warn nd competence to
the location of a device in the sa way. Senior citizens
using tablets, VR headsets o copters show a higher
influence of the device on cor nce than on warmth. This
is not the case for the othcr Bereotypes, which means that

there mu ullv an n.d ur dﬂc ing warmth and
u)m I@n fasons

for lhl.s du 1.\t|on are not mnsldcnd l)\ lhc SCM and further
addressed in L):Ll_'lml Itla Qﬁ:s nally, the effect
of the device o i l tach stereotype

differs. Thus, the vectors have different lengths and attraction

forces. While LED glasses, narrative clips, blood glucose
sensors, and blood pressure monitors strongly attract the
stereotypes to their position, VR or EEG headsets, and Tablets
have a weaker attraction.

Typically, paper
end here, if your
paper has a 2nd

study: proceed...

If you have more
than one study
provide a General
Discussion
summarizing the
findings from all
studies

5 GENERAL DISCUSSION

In this paper, we use the SCM to understand the role of
mobile devices as social objects and their interdependence
with bystanders’ stereotypical perceptions. In two studies,
we investigated if mobile devices significantly change the
social perception ofgfereotypes and if devices are perceived

elves. Known human stereotypes were
w perceived competence and warmth
individuals of these groups use different

stereotypical b,
used to determ;
are affected

ices. We not only found that using these devices
tly change social perception but also that mobile
e social objects and perceived stereotypically. We
d and validated a linear model allowing to predict the
al perception of human stereotypes when individuals of
ch groups interact with mobile devices. We conclude that
he SCM is a plausible and reliable fr k to explain
social perception of mobile devices.

With respect to the questions how the SCM is related to
social acceptance of mobile devices, our results show, that
the intention and the ability to pursue a goal depends on the
combination of user and device. User-device combinations
indicating low status and g for the same
are perceived to be contemptuous and, thus, socially less
accepted. Conversely, user-device combinations indicating
high status and less competition are admirable and accord-
ingly socially accepted. Considering the SCM map, social
acceptance of a technical device would, therefore, be a diag-
onal line from contempt to admiration (see Figure 6).

Using the SCM we are able not only to assess social accep-
tance but also the dependency of device usage. User-device
combinations with low status indicating that the user highly
relies on the device results in paternalistic stereotypes elicit-
ing emotions of pity and sympathy. Hearing aids, for exam-
ple, indicate that a user is constrained and requires technical
support in daily life. More independence while using a de-
vice indicate control and freedom to pursue a certain goal.
However, this increases the probability that a user-device

I ion is b too which i
the probability that a user will use the device to compete
for resources. This would explain why mobile devices used
by enthusiasts (cf. quadcopter and smart glasses) are highly
competitive and indicate high status, however, cause emo-
tions of envy and jealousy. Considering the SCM, device
dependency is orthogonally related to soclal acceptance and
g from to

The relanonship between humans and devices is poten-
tially bidirectional. Devices transfer their stereotype to hu-
mans, while the position for the stereotypical device may
also have been characterized by the frequent use by a specific
stereotypes. Devices that are used by a certain group, trans-
fer the respective emotions to the device. This would explain
why devices and their stereotypical perceptions are weaker
and less distinct than the perceived warmth and comp
of human stereotypes (see Figure 5).

The SCM does, L\p] neall resultg As noted in the
discussion of the(first t »Qa headsets or quad-
copters have a hig do petence of senior

citizens than_on |hur rmth, which was not the case for
other mup
n

eC)t -‘Q)ncly because
of assumed h N\ Ih‘ 4 dlsadvantage,

which is compensates nl through a technical device, increases

Warmth
Uoneduion

Competence / Status

Figure 6: Relations of social acceptance and device depen-
dency in the SCM. Social acceptance increases with compe-
tence and warmth while device dependency reaching from

to ined is a neg ion of status
and competition.

only the status but not competition if physical possibilities
and mental intentions are considered independently. How-
ever, the SCM only provides the foundation but not a frame-
work for explaining this phenomenon.

6 LIMITATIONS & FUTURE WORK

In our work, we examined a set of stereotypes and mobile
devices, but did not explore any design-specific questions
or novel prototypes. Especially the relation and effects be-
tween design and functionality of technical devices in social
context was not considered. The position of novel devices
may be influenced by the perception of known stereotypes,
but appearance often do not match with functionality. The

relationfhij § oAkt d gn in the
SCM cor ugh] IT ﬂor

In the herein presented study, we draw our sample from

Iechmc aﬁin par!lcl ants ! S e tha! have a
conslst Mr{ This po-
tentially pmVI les insight i a specilic pop ation and po-

tentially reflects a certain in-group perspective. However,
differences between in- and out-group users were not investi-
gated in the studies. It is conceivable that in-group perception
(frequent users of a certain device) differs from out-group
perception (people without the device). We found that de-
vices do not move all stereotypes in the same way and more
research is needed to understand further factors which influ-
ence social perception and acceptance.
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top of a page

|mages 0.325 x column width

\begin{figure} [t]
\includegraphics[width=0.325\columnwidth] {figures/videoimages/1l.Jjpg}
\includegraphics[width=0.325\columnwidth] {figures/videoimages/2.Jjpg}
\includegraphics[width=0.325\columnwidth] {figures/videoimages/3.Jpg} \\
\includegraphics[width=0.325\columnwidth] {figures/videoimages/4.jpg}
\includegraphics[width=0.325\columnwidth] {figures/videoimages/5.Jjpg}
\includegraphics[width=0.325\columnwidth] {figures/videoimages/6.jpg}

\caption{Images of the participants situated and observed in our VR
laboratory.}

\label{fig:videoimages}
\end{figure

Image description

Reference

Images of the Warticipants performing our tasks are shown 1in
Figure~\ref{fig:videoimages}.
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Don‘ts: Overlaps

2.0

15

1.0 ‘ I
0.5 | ‘
g e high~*male low-female high-kale high-female low-male low-female

low-male low-female high-male high-female low-male

hedonic pragmatic attractive

Don‘t do that
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Don‘ts: Trusting Default Values

1.0 sin(3) =22
— cosine +
— sine )
I
0.5+ !
1
I
I
I
I
0.0f -
+m2 +
1
I
I
—0.5}
-1.0
—4 4

Label correctly

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833
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Don‘t be misleading

Relative size using disc area

Relative size using full range

Relative size using disc radius Relative size using partial range

Describe what you do
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Use colors effectively

Rainbow colormap (qualitative) Seismic colormap (diverging) Purples colormap (sequential)

Slice y=0.30

Slice y=0.10

Slice detail Slice detail Slice detail
e AW e NG A WAVAVAVAVA YT
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Make it accessible

green green
This is how non-color blind people This is how color blind people see
see green & red green & red

https://www.somersault1824.com/tips-for-designing-scientific-figures-for-color-blind-readers/
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Use pre-defined color schemes

15-COLOR PALETTE FOR COLOR BLINDNESS

NORMAL VISION ~ DEUTERANOPIA PROTANOPIA TRITANOPIA
common (6%) rare (2%) very rare (<1%)

B N 15
1 0 0 0 673 0 146 11 146 0 O

2 0 73 173 7 0 109219 12 146 73 0

RGB 3 0 146146 8 182 109255 13 219209 0

4 255109 182 9 109 182 255 14 36 255 36
5 255182 119 10 182 219 255 15 255 255 109

http://mkweb.bcgsc.ca/biovis2012

https://www.somersault1824.com/tips-for-designing-scientific-figures-for-color-blind-readers/
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No Junks

Ol bbbt | — Series 1]
& — Series 2
— Series 3]
..... ~| = Series 4 |

Series 1 E A O

Series 5| Series 2 x» A

Series 6

E9 (G AT AW W W o e e W Series 3 o O~

Series 4 o »)—;’f';g; SRS =\ s o SO ST,
AT NG VAN . 7 /

Series 5 S RO

Series 6 S . A S S A s A I ON o L
N > Z 7~ > N\ >

—0.765} - :

: ries 7 Koy, AA N AN S A YN TN el S
0,882+ e Qe Series 7 KA o= ARSI TN ' =

—-1.000 —
0.000.118.235.358.470.588.706.820.941.059.176.292.412.529.641.763.88 7%

Pon‘t do that

That's okay...
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No means without variances

Auswertung der Umfragen

@ Vor der Nutzung der Extension @ Nach der Nutzung der Extension

5
45
4083333333
3916666667 3916666667
4 B P :
583333333 3,583333333
3416666667 W AT60066667
R o
3,083333333
1 L5 2833333333
2166666667

2

1

0

1.Ich habe kein 2. Ich bin mir 3. Meig#Daten 4.Ich 5.Ichfindees 6.Ichbinmir 7.IchTgle mich 8. Ich bin mir
Problem damit, bewusst, welche nd als interessiere wichtig zu bewusst liber fahig nur ANgglir bewusst wo und
dass meine  Daten ich teilg Austausch fiir  mich fiir meine wissen welche Konsequenzen meine elche Daten
Daten den Service den Daten dieich Datenichteile. des Teilens Aktivitaten  ic eit geteilt
verarbeitet die Anbieter mir teile. meiner Daten. relevante Daten :
werden. bieten fair. 2u teilen.
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Do we need that?

Alter der Teilnehmer

Fig. 1. Ages of our 12 participants




No Stacked Charts

Scores by group and gender

80
Men
® Clothing ® Equip & ACcessories 70 A Women
12K
BE
4K
)
=
=
L
Cherry 5t Strawberry Mall Peach st Lirme Ao, G5
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No Pie Charts, No Rainbows

Bitcoin "Rainbg art
(Logg Chart)

» Fola 5s  WODU M Glnstig ®

sssssssss
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No UMLI!

= Iterator

+First()
+Next()
+IsDone()
+CurrentItemy)

i

“lterators Ipreorderiterator ArrdNterator Liszp®Erator Nulliterator

+First() +First() +First() +First()

+Next() . t +Next() +Next{} +Next()
+IsDone() Loy +IsDone Done( ) - |s1spone(y b ---- \
+Currentitem() +Curca tem() + gotltem() +Currentitem() |
|
I
1
1
~ I
S am e PR

+Createlterator()p — = |

v

returns new Null]:l;n:rntn:ﬁ
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JUST NO

Library Management System |
UserType
Username
Password
Login ()
Register ()
Logout ()
1 ?1 1?
* & 1
User = = Book =
Librarian 3
Name = 4 4] Library datahase
D 1 Aut « 4| Neme :
Verify () I‘ 11 IS D List_of_hooks
CheckAccount () Account lication Password ;
et_book_infe () Show_duedt () SearchString Add ()
gou no_horrowe s : Delete ()
? G e Reservation_status () librarian ) e
eturned_books erg— Searc .
| | - - Book _request () Display ()
Staff $ no_lost_hooks Renw_info [ Search ()
Dept - fine_amount " > r
Calculate_fine ( ) 1

CLASS DIAGRAM FOR LIBRARY MANAGEMENT SYSTE

https://www.edrawsoft.com/de/uml-class-diagram-explained.html
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No Sankey Diagrams
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Don‘ts: Flow Charts
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omy of a Winning TED Talk

Sophisti d | Alds
We're not sure who pS g D in TED—most of the
best presentations favor RowerPornt shide

shows (sorry, Brené Brown), gary-quality
drawings (really, Simon Sinek7), 8 at all.
5%

Opening Joke

Remember the one about the shos salesmen who
went to Alfrica in the 190087 That's how Berjamin
Zander opened his talk —which tumned out to be
about classical music.

®5%

Spontaneous Moment

Don overprepare. Tease the guy In the lront row

{"You could light up & village with this guy's eyes®)
Commend the stagehand who handles the human
brain you brought

5%

Statement of Utter Certainty

Peopla come for anawers —gve ‘am what they want,
as Shawn Achor did: "By training your brain ... we
can reverse the formuda for happiness and
success.”

®©12%

Snappy Refrain

The TED equivatant of 1 have a dream,” Example
“People don't buy what you 60, they buy why you do
" Rapeat 7x.

it that nervous
pu didnt it in &t
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The code of a bill

H.R. 301

House Repre #in
senta which
» tives bill was

received

Billread section by section only
germane amendments

Second Reading
and must include a list of “earmarks”.

A LDbbyiStis an activist paid by an interest
group to promote their position in the legislature.
He/She can akso work to change public opinion

through advertising and other media outlets. + ol e

required to open debate. Chair e =l 8L
determines length of debate. o

Represen
tative

A State

Legislature

D:II

NOT::

— — —-

hic-designs/

Introducing
The

Peopl

Executi
Bran

propnanons must

https://www. crazyteggnem/ blog/effective-infogra

A collaboration of Mike Wirth & Dr. Suzanne Cooper Guasco Ph.D. 2010 @ ¥ Data from “How Laws are Made” by John V. Sullivan.
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QA bill originating in the

Senatt Senate must go through
Sl o HOR approval before
going to the President.

CBO o Congressional
Budget office is a non-partisan
office charged with checking R

and creating budget estimates. Act B|" Meeﬁngs*

*See HOR Committee
Work section for details

: =
Public Hearings™ =20~ =
& Vote®

lote could fail
Mark Up* B 0
SEN has 100

‘ souldbg Report* members and 16
‘tabled"”. standing committees.

Committee Put on

Work Calendar

Introducing
Leglslatlon

BillCalled Up

THEs

A’
\
{‘ % PRI ONSS o S o
A Y.
Y.

&

= >>>>>>>>>
[ HOR can: approve ;
&

Same, ”’/ti’d“AAA
=

7

R erence enc

could fail to reach
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