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Your Goal: A Scientific Report
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▪ 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



Examples from this course…
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Resch, S., Zoufal, K., Akhouaji, I., Abbou, M.-A., Schwind, V., & Völz, 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: https://doi.org/10.1515/cdbme-2023-1175
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Publishing a Paper
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▪ Peer review is the process of screening a draft version of a 

researchers’ (usually anonymously) by experts (the “peers”) 

in the same field

▪ Helps academic publisher (editors, editorial board, or 

program committee) decide whether the work should be…

accepted

considered acceptable with revisions, or 

rejected for official publication 

▪ …in a journal or in the proceedings of an academic 

conference.

Image from https://chi2022.acm.org/for-authors/presenting/papers/papers-review-process/

https://chi2022.acm.org/for-authors/presenting/papers/papers-review-process/


Scientific Reports are Living Documents
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Writing Paper Models
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▪ 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

Idea Do Research Write paper

Idea Write paper Do Research



Your Paper Template
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▪ Scientific report of an empirical study (6 – 10 pages)

You will learn and use Latex now

Template: ACM Single Column Master Template 
https://www.overleaf.com/latex/templates/association-for-computing-machinery-acm-
large-1-column-format-template/fsyrjmfzcwyy

▪ Why we are using this?

You learn Latex

You learn to collaborate

No backup issues

No additional software required

Easy to publish a paper later (because it is one!)

We like the ACM template because it is super easy

https://www.overleaf.com/latex/templates/association-for-computing-machinery-acm-large-1-column-format-template/fsyrjmfzcwyy
https://www.overleaf.com/latex/templates/association-for-computing-machinery-acm-large-1-column-format-template/fsyrjmfzcwyy


Academic Writing Using ChatGPT

Text Generation using AI
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About the Success of Generative AIs
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▪ Generative AI 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



Scientific Publishers and ChatGPT (or other AI tools)
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▪ Reaction in the scientific community to papers crediting ChatGPT as an author has 
been predominantly negative.

▪ ICML bans papers written by ChatGPT and AI 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 AI 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

https://cacm.acm.org/careers/268561-icml-bans-papers-written-by-chatgpt-and-ai-language-tools/fulltext
https://cacm.acm.org/careers/269210-chatgpt-cant-be-credited-as-an-author-academic-publisher-says/fulltext
https://www.cnet.com/tech/computing/computing-pioneer-criticizes-chatgpt-ai-tech-for-making-things-up/?fbclid=IwAR2Qzte8n10jGSmedrsrhCgU_Dy2FbbXFDLfkqyA_XshQtrwZBg9gx6zVMY
https://www.cnet.com/tech/computing/computing-pioneer-criticizes-chatgpt-ai-tech-for-making-things-up/?fbclid=IwAR2Qzte8n10jGSmedrsrhCgU_Dy2FbbXFDLfkqyA_XshQtrwZBg9gx6zVMY


Can I use ChatGPT and other Generative AI Tools?
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▪ You are responsible for the content and correctness of your paper

Working hypotheses…
People who are…

…smart… ...dumb…

... and deny to use AI tools…
…stay smart but waste their 

potential.
…stay dumb.

... and just use AI tools …
…run into risk of being perceived as 

dumb.
…stay dumb.

... and use AI tools
correctly…

…can achieve amazing things. …can appear smart.



Thus, let‘s try it anyway…
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▪ 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 AI language model, I cannot write an entire paper for you”

Me: „Write me an introduction of my study“

ChatGPT: „Sure, I 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: …



Thus, let‘s try it anyway…
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First, let‘s have a look how well it works…

„Write me a paper of my study“ 

ChatGPT: „I'm sorry, but as an AI language model, I cannot write an entire paper for you”

„Write me an introduction of my study“

ChatGPT: „Sure, I 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: …

Give a role Task Abstraction/Context

Goal

Format Reasoning



Bäm! …okay not perfect, but a good basis…
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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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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} }

References



Bäm! …okay not perfect, but a good basis…

Prof. Dr. Valentin Schwind 16How to Write A Paper

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} }

Ohoh, we need evidence for that 
claim (it is unfounded!)…



Supporting Claims…
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▪ 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 findings 

are consistent with the predictions of the SCM. […]”
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▪ 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: „[…] 

Sure, here are a few references that support the claim that the SCM model suggests that people have different expectations and 
emotions towards each group stereotype, which may impact their attitudes and behaviors towards products associated with them:

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/10.1016/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-06-2013-0199
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▪ 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: „[…] 

Sure, here are a few references that support the claim that the SCM model suggests that people have different expectations and 
emotions towards each group stereotype, which may impact their attitudes and behaviors towards products associated with them:

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/10.1016/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-06-2013-0199
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Let‘s take this…
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Yep!
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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} }

@article{kervyn2022social, title={Social perception of brands: Warmth and competence define images of both brands and social groups},

author={Kervyn, Nicolas and Fiske, Susan T and Malone, Chris},journal={Consumer Psychology Review},

volume={5}, number={1}, pages={51--68}, year={2022}, publisher={Wiley Online Library} }
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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 \cite{kervyn2022social}.

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} }

@article{kervyn2022social, title={Social perception of brands: Warmth and competence define images of both brands and social groups},

author={Kervyn, Nicolas and Fiske, Susan T and Malone, Chris},journal={Consumer Psychology Review},

volume={5}, number={1}, pages={51--68}, year={2022}, publisher={Wiley Online Library} }

Just add



Bäm! …okay not perfect, but a good basis…
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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 \cite{kervyn2022social}.

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} }

@article{kervyn2022social, title={Social perception of brands: Warmth and competence define images of both brands and social groups},

author={Kervyn, Nicolas and Fiske, Susan T and Malone, Chris},journal={Consumer Psychology Review},

volume={5}, number={1}, pages={51--68}, year={2022}, publisher={Wiley Online Library} }

Sounds generic. Let‘s
check



AI Detectors
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▪ https://openai-openai-detector.hf.space/

https://openai-openai-detector.hf.space/


Let‘s paraphrase it…
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▪ https://quillbot.com/

https://quillbot.com/


You need a reference?
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▪ https://www.caktus.ai/caktus_student → Citation Creator (costs money)

„While the AttrakDIFF questionnaire focuses on user-centered design and evaluation, the 

SCM provides a lens for understanding how social stereotypes may influence users' 

attitudes and behaviors towards interactive products.”

Brings you sources!

https://www.caktus.ai/caktus_student


More Ideas
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https://twitter.com/heyBarsee/status/1612351396283654148



More Ideas

Prof. Dr. Valentin Schwind 34How to Write A Paper

https://twitter.com/heyBarsee/status/1612351396283654148
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Academic Writing Using Latex

Using Latex
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ACM Single Column Master Template
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The official version

\documentclass[manuscript, screen, review]{acmart}

Use this in the first line



Plan your Paper Structure
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Content (DINA4) Readers/Year Latex Code

Title 1/2 sentence 1000 \title{…}

Abstract 4-6 sentences 200
\begin{abstract} 

\end{abstract}

Introduction 1 page 100 \input{01-introduction} 

Related Work 1 page 10 \input{02-relatedwork}

Method 2-3 pages 3 \input{03-method}

Results 2-3 pages 4 \input{04-results}

Discussion 1 page 10 \input{05-discussion}



Basic Structure of the Latex Template
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\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}

% we talk about that later

\end{CCSXML}

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

\maketitle

\input{01-introduction} % <- this is a text file in the same directory: “01-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”

\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



The Title
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▪ 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?

https://capitalizemytitle.com/


Good Paper Titles
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▪ 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://doi.org/10.1145/3546155.3546707

[2] van Gemert, T., Hornbæk, K., & Bergström, 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

https://doi.org/10.1145/3546155.3546707
https://doi.org/10.3390/virtualworlds1010004
https://doi.org/10.1145/3419249.3420113


Bad and Funny Paper Titles (published anyway)
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▪ 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.

https://doi.org/10.1016/j.compedu.2022.104643


The Authors
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▪ Only the authors should be on the paper

You

Not me

No Hiwis

No staff members

Only you

Your affiliation

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

Orcid (if the paper is going to be published)



Title and Authors: The Latex Code
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\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}   

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

\email{feng.lu@stud.fra-uas.de} 

\author{Leonard Husske} 

\orcid{0000-0001-8526-263X}

\affiliation{  

\institution{Frankfurt University of Applied Sciences}   

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

\email{leonard.husske@stud.fra-uas.de}

\author{Anton Roesler} 

\orcid{0000-0002-2566-8950}

\affiliation{%  

\institution{Frankfurt University of Applied Sciences}   

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

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

They even had
an Orcid (you need for

publishing later…)



Be Explicit
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▪ 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:

“The main idea of this paper is…”

“In this section, we present …”

“To investigate … we conducted an online survey…”

“We found that…”

“The implications are…”

“This paper contributes…”

Adapted form Simon Peyton Jones, Microsoft Research Cambridge



Before we start writing… some basics
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Active Grammar
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▪ We use we

“In this paper, we present a study”

“We show that…”

▪ Unlike in German

„In diesem Artikel wird von einer Studie berichtet…“

„Es wurde gezeigt…“

▪ The word we

implies that you are a team (remember: blind peer review)

counter-checked each other

is more readable



Tenses (1/3)
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▪ 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]”



Tenses (2/3)
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▪ 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”



Tenses (3/3)
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▪ 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.”



About Numbers
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▪ Use text if the number is small and numbers if the number is huge:

„In our 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“

not „1.000.000“

▪ Use a point to indicate decimals

0.001

▪ Always round decimals three digits after the decimal point!

one
two

three
…

eleven
twelve

13
14
15
…



Additional Hints
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▪ 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



How to cite (1/3)
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▪ 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

“A study 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].” 



How to cite (2/3)
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▪ 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 

“… is currently the most cited presence questionnaire on Google scholar (cf. [2]).”



How to cite (3/3)
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▪ In Latex, use ~\cite{…}

▪ \cite{…} refers to 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]. 



How not to cite
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▪ 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{…}



What not to cite
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▪ Articles in conference proceedings

▪ Articles in journals

▪ Books

▪ Thesis (Bachelor, Master, PhD)

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

▪ Talks and lectures

▪ Personal communication

▪ Patents

▪ Word-to-mouth

▪ … Peer review vs no peer review



How to argue…
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▪ The basic structure:

Optional: Relevance, Problem, Anticipations (moreover…)

Thesis (also known as claim) 

Analysis (the explanation)

Conclusion (the meaning and an example)



Arguments: Thesis, Analysis, Conclusion
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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 Wißmann, 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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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 Wißmann, 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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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 Wißmann, 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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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 Wißmann, 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



Arguments: Thesis, Analysis, Conclusion, Problem
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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 Wißmann, 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

2001



Arguments: Thesis, Analysis, Conclusion, Relevance
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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 Wißmann, 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

2001
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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. ISO 9241-411 [43, 66]) as well as subjective 

assessments, we measured performance and workload.

Jessica Sehrt, Tim Wißmann, 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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▪ 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 Wißmann, 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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▪ \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)

cf. = confer = vgl.
≠ citation

Footnote ≠ citation



Never use…
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▪ „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.

▪ „in order to“: no order. Just to.
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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.



Helpful Tools
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▪ 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)



Feedback
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▪ 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, I 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



Writing a paper

Now we can start…
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Abstract
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▪ You can only complete your abstract when the findings are clear.

▪ Write just one sentence about:

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

Related work. What is known and what is unanswered?

Method. Explain how you tackled the research question.

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/

https://www.easterbrook.ca/steve/2010/01/how-to-write-a-scientific-abstract-in-six-easy-steps/
https://www.easterbrook.ca/steve/2010/01/how-to-write-a-scientific-abstract-in-six-easy-steps/
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\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 it 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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\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 it 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}

Introduction
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\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 it 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}

Introduction

Related Work
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\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 it 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}

Introduction

Related Work

Method
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\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 it 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}

Introduction

Related Work

Method

Results
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\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 it 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}

Introduction

Related Work

Method

Results

Discussion
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▪ 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



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

User authentication for pervasive computing devices is important to secure 

personal data and access. In addition to knowledge-based schemes such as 

passwords, gestures~\cite{Lewis-2016}, and personal identification numbers 

(PINs), some devices use biometric data such as fingerprints~\cite{Park2004}, 

bodily~\cite{Holz2015} or facial characteristics~\cite{Hammoud2007} to 

authorize access for users. Most of current handheld devices allow access per 

user session using biometric data with an active input as one-time 

authentication. Repeatedly or continuous checking the user for device access 

can massively restrict the device interaction when frequently asking to 

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 

data~\cite{mantyjarvi2005identifying, Bo2013,Watanabe2021}.

Relevance

Establishes
a territory

Establishes
a niche

Occupies
the nice



Related Work Section

Prof. Dr. Valentin Schwind 82How to Write A Paper

▪ 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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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

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 

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 

skull~\cite{schneegass-2016}. The device uses the integrated bone 

conduction speaker of a Google glass device near the ear that sends white 

noise in a specific frequency that gets recorded by a microphone in the 

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 

Figure~\ref{fig:experiment}) is able to authenticate or identify 

individual persons. 

Claim

Example

Follow up work

Now we are 
addressing the 

most related stuff

Follow up work

The research gap
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▪ The part that I attach particular importance to

▪ Mostly includes the following subsections

Study Design*

Measures*

Stimuli/Conditions/Prototypes/… *

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

Procedure*

(sometimes) Scenarios, Tasks, Sessions, …

Participants*

Data Analysis (when you e.g., filtered your data or in a qualitative study*)

▪ *mandatory



Quantitative Study Design: Subsection
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▪ 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 your independent variables. Use italic 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 Völz. 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



Qualitative Study Design: Subsection
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▪ 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., & Völz, 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



Quantitative Study Design: The study in one sentence…
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▪ 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!

Research question

Experimental method

Independent variable (within = all subject did everything)

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



Stimuli/Conditions Subsection
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▪ Refer to individual levels/conditions in your study design (e.g., through images)

▪ Typical questions in this section:

What did you use to create the situmli and why?

How were they selected?

Where can I find it, if I want to repeat the study?

How many stimuli?

How did the participants see them?



Apparatus and Procedure Subsections
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▪ 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.”



Apparatus Subsection
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▪ 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 participants saw

What the experimenter saw



Measures Subsection
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▪ 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.”



Participant Subsection
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▪ Always name their gender (m,f,o) 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”



More on Participants
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▪ 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. I am responsible for you.



For Data-Driven/Machine Learning Studies
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▪ How were training data collected?

→ Report the study

▪ How did you construct input vector

▪ Network architecture

Layers

Cost function

…

▪ Model Validation

Leave-one-out cross valdiation!

Comparison



Example: Model Creation Subsection
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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 API 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).



Data Analysis Subsection
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▪ 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.”



Example: Method Section
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Procedure/Tasks

Again: What is the
problem and how can

we solve it?

Study Design

Stimuli/Conditions

Stimuli/Conditions

Participants

What else can you
report?
• Measures
• Scenarios
• Figures of the

Apparatus!
• Data Analysis



Results Section
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▪ Only objective findings of your research (not the interpretation!)

▪ Patterns from your method (e.g. measures) must be found

▪ Structured by e.g.,

Quantitative and Qualitative Findings

Objective and Subjective Measures

Concepts

Research Questions, Hypotheses



Reporting Results
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▪ 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 (numbers for the test in brackets)

▪ Use past tense



Example: Results Section
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Quantitative + Inferential Statistics

Qualitative

Results are presented using
tables!

Results are presented using
figures!



Example: Results Section
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WTF

WTF

WTF

WTF

WTF

WTF

WTF

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
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▪ 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

▪ Its 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 VR. 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.



How to Report Statistics
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▪ 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 ×

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



Tables and Figures
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▪ 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



Results Section: Plots
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▪ Plots sell your paper: use bar charts, line plots, box plots, …

▪ Main results are always plotted



Reporting Results
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▪ 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 α < 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

CI95 can indicate if the null-hypothesis

can be rejected



Reporting Post-hoc Tests
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▪ 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!



Report Statistics of Individual Items
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Order individual 
items based on 
significant
differences



Multiple Descriptive Values
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▪ If you have many

means (and many SDs) 

do not report them all 

and put them into

figures and refer to that

figure.



Results Section: Tables
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▪ No vertical lines. Make it easy to read. 



Tables
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\begin{table*}[t!]

\small

\centering

\sffamily

\setlength{\tabcolsep}{0.9em} % for the horizontal padding

\renewcommand{\arraystretch}{1.0}% for the vertical padding

\begin{tabular}{l@{\quad\quad\,\,}c@{\quad\quad}rrrrrrrrrrcc}

\toprule

\textbf{Realism } &  \textbf{Fingers} & \multicolumn{2}{c}{\textbf{PQ score}} & \multicolumn{2}{c}{\textbf{Likeability}} & \multicolumn{2}{c}{\textbf{Eeriness}} & \multicolumn{2}{c}{\textbf{Human-

like}} & \multicolumn{2}{c}{\textbf{Attractiveness}}  & \multicolumn{1}{c}{\textbf{Prefer}}  & \multicolumn{1}{c}{\textbf{Not Prefer}} \\ \cmidrule(lr){3-4} \cmidrule(lr){5-6} \cmidrule(lr){7-8} 

\cmidrule(lr){9-10} \cmidrule(lr){11-12} \cmidrule(lr){13-13} \cmidrule(lr){14-14}

& & \multicolumn{1}{c}{M} & \multicolumn{1}{c}{SD} & \multicolumn{1}{c}{M} & \multicolumn{1}{c}{SD} & \multicolumn{1}{c}{M} & \multicolumn{1}{c}{SD} & \multicolumn{1}{c}{M} & 

\multicolumn{1}{c}{SD} & \multicolumn{1}{c}{M} & \multicolumn{1}{c}{SD} & \multicolumn{1}{c}{N} & \multicolumn{1}{c}{N}\\ \cmidrule{1-14}

Abstract       & 2      & 157.480       & 17.702       & 5.040          & 1.843          & 4.160         & 1.713        & 3.640 & 1.741           & 4.200            & 1.876   & 2 &        

\\

& 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          &   & 1\\

& 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       

\\

& 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          & 2.018          & 4.800         & 1.811        & 3.680        & 1.827           & 3.080            & 1.853  &   & 3 \\

& 5      & 159.640       & 16.473       & 1.713          & 1.473          & 2.760         & 1.795        & 5.560        & 1.267           & 5.200            & 1.697  & 7 & 1 \\

\bottomrule

\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 

top of a page

Font, font-size, text-orientation

Don‘t code this

https://www.tablesgenerator.com/


Checking the Results
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▪ 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, …



How to draw conclusions…
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▪ Hits on a WW2 plane…

Where to reinforce it?



Results Interpretation and Finding Evidence
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▪ Interpretation 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)



Discussion Section
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▪ 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?

▪ If you are a non-scientist, what are the implications?



Discussion Section
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▪ 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



Discussion: Starting a Good Introduction
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\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 

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 

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 indicate 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 promising 

method of user classification and authentication.

Again, what 
we did

What we 
found

Findings 
compared 

with related 
work

The finding 
and evidence



Discussion: A Good Discussion
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Our data collection took place in a controlled and calm environment with low 

background noise and a static apparatus. Using a bone conduction speaker 

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 

there is a potential for miniaturization and optimization to integrate the 

hardware into a portable device. Testing bone conduction with high 

ecological validity in a more realistic setting requires to build a wearable 

bone conduction authentication band with a smaller bone conduction speaker 

and receiver microphone. Such bone conduction speakers are already in use 

for communication systems, language development approaches, mitigation of 

stuttering, acoustic investigations and medical applications [16]. We are 

sure that there are possibilities to further miniaturize the speakers and 

microphone while improving their efficiency [28].

Internal 
validity

Critical 
reflection

Important to 
investigate 
this further

Supporting 
that claim 

using more 
references



Discussion: A Good Discussion
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In our study, we only implemented a stationary device due to lacking 

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 

to test and further improve the robustness of the approach and the validity 

of the classification accuracy. For testing the ecological validity of the 

approach, we also recommend to test the approach in a smaller device and 

different in settings with acoustic backgrounds or environmental noise. More 

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, 

and pattern frequency.

Limitation

Future Work

Important to 
investigate 
this further

Speculations 
for future 

work



Future Work (often an own section) 
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▪ What are the recommendations now?

Logical extension of the study: What

comes next?

Replication of the study: Different 

setting? 

Correction of limitations: Sample, 

apparatus, variable control, method

▪ You can learn a lot for your own study

hear

If someone recommends to do your

study, it is a great template



Conclusion (often an own section)
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▪ 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?

Was the research purpose met?

Was the research hypothesis supported?

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.



Conclusion Section
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▪ 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? 



Discussion: A Good Conclusion
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\section{Conclusion}

In a proof-of-concept study with 24 participants, we show the feasibility to 

identify human users using propagating soundwaves passing through bone 

tissue of the wrist using simple bone conduction speaker and a laryngophone 

(the receiver microphone) with high accuracy. We tested support vector 

machines (SVMs) and artificial neural networks (ANNs) as common means for 

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 

further explore the possibilities of wrist-based bone conduction for passive 

and continuous user authentication for mobile and wearable devices. 

Recommendat
ions and how 

to utilize those 
findings

Again, what 
we did

What we 
found



Example: Discussion
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General Discussion +
Conclusion

Limitations + 
Future Work

Implications/
Design 

Guidelines

▪ Often includes

the conclusion

▪ Illustrated the 

limitations

▪ Future Research

▪ Provides clear

implications

or design 

guidelines



Example: Discussion
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Summary of
findings

Implications

Critical Reflection/
Limitations

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

Typically, paper
end here, if your
paper has a 2nd 
study: proceed…

Limitation & 
Future Work

Critical 
Reflection
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\begin{figure}[t]

\includegraphics[width=0.325\columnwidth]{figures/videoimages/1.jpg}

\includegraphics[width=0.325\columnwidth]{figures/videoimages/2.jpg}

\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.jpg}

\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}

...

Images of the participants performing our tasks are shown in 

Figure~\ref{fig:videoimages}.

New line

top of a page
0.325 x column width

Reference 
Image description



Don‘ts: Overlaps
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Don‘t do that



Don‘ts: Trusting Default Values
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https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833

Label correctly

https://journals.plos.org/ploscompbiol/article?id=10.1371/journal.pcbi.1003833


Don‘t be misleading
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Describe what you do



Use colors effectively
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Make it accessible
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https://www.somersault1824.com/tips-for-designing-scientific-figures-for-color-blind-readers/

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


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

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


No Junks
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Don‘t do that That‘s okay…



No means without variances
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Do we need that?
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No Stacked Charts
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No Pie Charts, No Rainbows
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No UML!!!!!
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JUST NO!!!!
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https://www.edrawsoft.com/de/uml-class-diagram-explained.html



No Sankey Diagrams
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No



Don‘ts: Flow Charts
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No



JUST NO!!!!!!!
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NO!!!!!!!!!!!!
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https://www.crazyegg.com/blog/effective-infographic-designs/

NO!!!!!!!!!!!!
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http://ceblog.s3.amazonaws.com/wp-content/uploads/2015/10/421.jpg

Guess…



Message Trumps Beauty
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https://en.wikipedia.org/wiki/Uncanny_valley

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