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Goals of this Session

Understand the basics of planning and 

conducting a user study

Design, implement, and conduct 

a study using Unity-based VR apps

Get to know basic techniques for analyzing and 

reporting results

Awareness of participant 

limitations in physical studies



Part I: Understanding User Studies in HCI



Why User Studies Matter

“Works for me!”

But does it for your users?
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Basic Study Concepts

Independent Variables Dependent Variable Control Variables

What you change What you measure What you keep constant

Performancelow mid high

Danger Level
Heart Rate

UX

…

Task

Difficulty
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Part II: Working with Participants



Physical Strain in VR Sports Studies

 Sports applications = high physical load

 Be realistic: How many repetitions are reasonable?

 Give breaks, monitor well-being

 Have a plan for stopping if needed



Ethics and Data Protection

 Studies with human subjects need an approval of the Ethics Commission

 in this seminar, we handle this for you

 https://erb.cs.uni-saarland.de/ 

 Consent form needs to inform participants about risks and their rights

 in this seminar, we will send you a template, you need to fill in the details of your study

 Data needs to be stored securely (not publicly accessible) and in anonymized form

 push results to Git, but only in anonymized form (“P12” instead of “John Smith”)

 be aware of GDPR (aka. DSGVO)

https://erb.cs.uni-saarland.de/


Part III: Implementing the Study in Unity



Best Practices in Unity-Based Studies

Clean Architecture → separate logic for:

 user interface (for you, the experimenter!)

 experiment control

 data logging

Plan for Flexibility and Debugging → allows for:

 quick adaptations during preparation

 thorough testing before data collection

 re-starts during the experiment without data loss



Core Functionalities to Include

Data Logging

 First, think about:

 what are your hypotheses?

 what data do you need to investigate/prove it?

 what tools will you use to analyze the data?

 what (structured) format does these tools expect the 

data to be in?

 Then, implement:

 automatic data logging during each trial

 save data to file in a suitable format (e.g., CSV, JSON, 

text file) that aligns with the tools you use for analysis

Participant

Condition

(Independent Variables)

Answers/Measurements

(Dependent Variables)



Core Functionalities to Include

Session Tracking

 Track all important parameters & results:

 participant ID, participant properties

 condition ID, condition name, condition settings

 trial start time, trial end time, trial duration

 dependent variables (i.e., answers & measurements)

 completion status

Participant

Condition

(Independent Variables)

Answers/Measurements

(Dependent Variables)



Core Functionalities to Include

Configurable Parameters

 Make it easy to configure:

 participant ID

 important participant properties (e.g., handedness)

 condition order

 results directory

 Prevent errors:

 validate important input: e.g., participant IDs

 prevent unintended data loss due to file overwriting



Core Functionalities to Include

Pay Attention to Details

 Test the data logging:

 are floating point numbers correctly represented?

(“,” vs. “.”)

 is the delimiter correct?

(“;” vs. “,”)

 are the units correct?

(“s” vs. “ms”; “deg” vs. “rad”; etc.)

 are headers meaningfully chosen?

(“angle2” vs. “angle_knee”)



Counterbalancing in Code

Automate as much as possible

 order of conditions based on counterbalancing

 setup of the scene based on condition

 data collection and saving

Participant 13

Example:

13 % 6 = 1

[M, H, L]

Latin Square from:

https://statpages.info/latinsq.html 

https://statpages.info/latinsq.html


Pilot Testing

Test! Refine! Repeat!

 always thoroughly test your setup

 test edge cases, spot bugs, confusing UI, data issues

 get feedback before launching the real study



Part IV: Analyzing & Reporting Results



Basic Data Analysis

Plot your Data

 visualize it using suitable charts:

 box plots

 bar charts

 line plots

 scatter plots

 …

Recommendation:
jamovi

(open-source statistics software)
https://www.jamovi.org/ 

https://www.jamovi.org/


Basic Data Analysis

Compute Descriptive Statistics

 key statistical indicators that describe your data:

 mean, median

 min, max

 standard deviation

 compute this for each condition

 plot comparison of conditions

Recommendation:
jamovi

(open-source statistics software)
https://www.jamovi.org/ 

https://www.jamovi.org/
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Slightly More Advanced Data Analysis

Perform Statistical Tests (optional)

 statistical tests allow you to draw conclusions

 they test, for example, if differences between 

conditions exist (“are statistically significant”)

 common tests are:

 ANOVA or Friedman test

 t-test or Wilcoxon signed-rank test

 choose suitable tests based on:

  experiment design

(e.g., within-subjects vs. between-subjects)

 properties of the collected data

(are test assumptions (e.g., normality) met?)

https://www.jamovi.org/ 

https://www.jamovi.org/


Reporting Your Study



Reporting Your Study

General Structure:

1. Introduction 

(What are you testing and why?)

2. Method 
(Participants, Design, Tasks, Procedure)

3. Results

(Plots, Statistics)

4. Discussion 

(What does the results mean?)

5. Conclusion & Limitations

Recommended Read! 
http://csci.viu.ca/~carruths/Courses/CSCI310/Readings/Greenberg_writing_a_report.pdf 

http://csci.viu.ca/~carruths/Courses/CSCI310/Readings/Greenberg_writing_a_report.pdf


Wrap-Up & Resources



Tips for Success

Don’t over-complicate

Respect participant effort

Test everything beforehand

Document each step
as if someone else needs to replicate it



Useful Unity Frameworks

The Unity Experiment Framework
https://immersivecognition.github.io/unity-experiment-framework/

https://immersivecognition.github.io/unity-experiment-framework/


Useful Unity Frameworks

The VR Questionnaire Toolkit
https://github.com/MartinFk/VRQuestionnaireToolkit 

https://github.com/MartinFk/VRQuestionnaireToolkit


Important!

Document your VR application and study with videos!

Include videos in your final presentation!



Important!

Include the following questionnaires in your study:

Slater-Usoh-Steed (SUS) Presence Questionnaire (after each condition)

Borg Rating of Perceived Exertion (RPE) Scale (after each condition)

… potentially 1 or 2 more questionnaires (we will inform you)



Important!

If using Gen-AI for the Final Report, add a statement how you used 

it in the Acknowledgements section!

Gen-AI is only a tool – not a replacement for your own work.

Using Gen-AI content without acknowledging it can be plagiarism!



Q&A and Discussion



Bachelor/Master 
Thesis Opportunity



Topic 1: Anticipating User Intents in Natural Human-Robot 

Collaboration using Multimodal Interaction

• User intent recognition using EEG, gestures, and speech in realistic industrial tasks. This
project moves beyond controlled lab settings to enable natural, self-paced interaction
with robots.

• You will work with real-world multimodal data and develop methods for intent prediction,
signal fusion, and adaptive HRC systems.

• Students interested in BCI, HRI, multimodal AI, Machine learning, real time systems.

Contact Details: 
mansi.sharma@dfki.de

mailto:mansi.sharma@dfki.de


• EEG and eye tracking to objectively assess factors that contribute to perceived task
difficulty, such as time pressure, use of the non-dominant hand, in surgical practice tasks
like suturing

• You will work with biometric data, perform feature extraction and train a baseline
machine learning model to predict whether a task is perceived as difficult or not based on
EEG and eye tracking signals.

• Students interested in EEG, eye tracking, and machine learning.

Topic 2: Predicting Perceived Task Difficulty in Surgical Training Using 

EEG and Eye Tracking

Contact Details:
mansi.sharma@dfki.de

mailto:mansi.sharma@dfki.de
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