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How to carry out Experimental Research?

2

Research Question

Defining and Evaluating Hypothesis 

Defining Needed Variables 

Specifying Your Research Design 

Conducting Your Statistical Analysis 
Gergle, D., & Tan, D. S. (2014). Experimental research in HCI. In Ways of Knowing in HCI (pp. 191-227). Springer, New York, NY.
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How to carry out Experimental Research?

• We provide handouts. 

• Later on you will work on your own 
scenario. 

• Taking notes might help you!
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Running Example

Before conducting a test you need to ask yourself questions: 

• What exactly is the problem?  

• What is the real world scenario? 

• Who are your potential end-users?  

• What intervention/idea do you want to use?

4



Human-Centered Computing
Data Laboratory

Human-Centered Computing
Teaching

Human-Centered Computing
Research Group

Running Example

Before conducting a test you need to ask yourself questions: 

• What exactly is the problem? —> Improving Human-AI Collaboration 

• What is the real world scenario? —> Digital Healthcare, Online Treatment planing 

• Who are your potential end-users? —> Trained lay people, Home Office 

• What intervention/idea do you want to test? —> Showing explanations (comparing)

5
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Group comparison: A/B/C Testing

6
Ulrike Schäfer, Lars Sipos, and Claudia Müller-Birn. 2025. "The AI is uncertain, so am I. What now?": Navigating Shortcomings of Uncertainty Representations in Human-AI Collaboration with 
Capability-focused Guidance. Proc. ACM Hum.-Comput. Interact. 9, 7, Article CSCW270 (November 2025), 48 pages. https://doi.org/10.1145/ 3757451 
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Running Example

7

Explanation method

Explanation 
Interface

Prediction 
ŷ = ƒ(X)

Data

AI

XAI 
algorithm Stakeholder with  

explanation needs

Explanation  
Strategy

Interpretation

Jesse Josua Benjamin, Christoph Kinkeldey, Claudia Müller-Birn, Tim Korjakow, and Eva-Maria Herbst. 2022. Explanation Strategies as an Empirical-
Analytical Lens for Socio-Technical Contextualization of Machine Learning Interpretability. Proc. ACM Hum.-Comput. Interact. 6, GROUP.

Explanation 
e(ŷ)
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Who are your potential end-users?

8Mohseni, S., Zarei, N., & Ragan, E. D. (2021). A Multidisciplinary Survey and Framework for Design and Evaluation of 
Explainable AI Systems. ACM Transactions on Interactive Intelligent Systems, 11(3–4), 1–45. https://doi.org/10.1145/3387166
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How to carry out Experimental Research?
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Research Question

Defining and Evaluating Hypothesis 

Defining Needed Variables 

Specifying Your Research Design 

Conducting Your Statistical Analysis 

Gergle, D., & Tan, D. S. (2014). Experimental research in HCI. In Ways of Knowing in HCI (pp. 191-227). Springer, New York, NY.
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Experiment research questions do not only ask, whether a relationship between two variables 
exists, but also aims at revealing the underlying cause by investigating causality.  

Hence, experimental research answers cause-and-effect questions about the relationship 
between two variables 

Research Questions in Experimental Research

10

Running example:  
 “How can we explain how understandable our model output is?” 
 “What is the relationship between task immersion and display size?” 
 “How does the display size affect task immersion?” 

Gergle, D., & Tan, D. S. (2014). Experimental research in HCI. In Ways of Knowing in HCI (pp. 191-227). Springer, New York, NY.
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Experiment research questions do not only ask, whether a relationship between two variables 
exists, but also aims at revealing the underlying cause by investigating causality.  

Hence, experimental research answers cause-and-effect questions about the relationship 
between two variables 

Research Questions in Experimental Research

11

Running example:  
 “What explanation helps best, when interacting with an AI to diagnose?” 
“How do the explanations when interacting with an AI to diagnose influence 
performance?”

Gergle, D., & Tan, D. S. (2014). Experimental research in HCI. In Ways of Knowing in HCI (pp. 191-227). Springer, New York, NY.
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How to carry out Experimental Research?
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Research Question

Defining and Evaluating Hypothesis 

Defining Needed Variables 

Specifying Your Research Design 

Conducting Your Statistical Analysis 

Gergle, D., & Tan, D. S. (2014). Experimental research in HCI. In Ways of Knowing in HCI (pp. 191-227). Springer, New York, NY.
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Hypothesis Formulation 
Experimental research begins with the development of a statement regarding the predicted 
cause-and-effect relationship between two variables.  

This is known as a research hypothesis.  

In general, hypotheses clarify and clearly articulate what it is the researcher is aiming to 
understand.  

A hypothesis defines both the variables involved and the relationship between them. For 
example, A causes B; A is larger, faster, or more enjoyable than B; etc.

13Gergle, D., & Tan, D. S. (2014). Experimental research in HCI. In Ways of Knowing in HCI (pp. 191-227). Springer, New York, NY.
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Hypothesis Formulation 
Experimental research begins with the development of a statement regarding the predicted 
cause-and-effect relationship between two variables.  

This is known as a research hypothesis.  

In general, hypotheses clarify and clearly articulate what it is the researcher is aiming to 
understand.  

14

Running example:  
 “Showing explanation A leads to higher performance than showing explanation B.”

Gergle, D., & Tan, D. S. (2014). Experimental research in HCI. In Ways of Knowing in HCI (pp. 191-227). Springer, New York, NY.
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Research Question

Defining and Evaluating Hypothesis 

Defining Needed Variables 

Specifying Your Research Design 

Conducting Your Statistical Analysis 

Gergle, D., & Tan, D. S. (2014). Experimental research in HCI. In Ways of Knowing in HCI (pp. 191-227). Springer, New York, NY.
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Defining Needed Variables 
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How to measure?How to operationalize?

Intervention /  
test object Metrics/Concept of interest

Influencing factors

Type of data collection / 
Testing
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Defining Needed Variables - Operationalization
Defining the variables, by translating theoretical concepts into recordable variables  

The choice of the right variables can make or break an experiment, hence these need be carefully 
tested before running an experiment.  

• The following questions guide the operationalization of the two main variables: the dependent 
variable and the independent variable.  

• Manipulation: How can the independent variable be changed between the experimental conditions? 

• Measurement: How can a change in the dependent variable be measured?

17Gergle, D., & Tan, D. S. (2014). Experimental research in HCI. In Ways of Knowing in HCI (pp. 191-227). Springer, New York, NY.
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Defining Needed Variables 
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How to measure?How to operationalize?

Intervention /  
test object Metrics/Concept of interest

Influencing factors

Type of data collection / 
Testing
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Defining Needed Variables  - Human-AI Interventions

19Harmanpreet Kaur, Harsha Nori, Samuel Jenkins, Rich Caruana, Hanna M. Wallach, and Jennifer Wortman Vaughan. Interpreting interpretability: Understanding data 
scientists’ use of interpretability tools for machine learning. Proceedings of the 2020 CHI Conference on Human Factors in Computing Systems, 2020.
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Defining Needed Variables  - Human-AI Interventions

20Islam, M. R., Ahmed, M. U., Barua, S., & Begum, S. (2022). A systematic review of explainable artificial intelligence in terms of different application domains and tasks. Applied Sciences, 12(3), 1353.



Human-Centered Computing
Data Laboratory

Human-Centered Computing
Teaching

Human-Centered Computing
Research Group

Which interventions did we use?

21
Ulrike Schäfer, Lars Sipos, and Claudia Müller-Birn. 2025. "The AI is uncertain, so am I. What now?": Navigating Shortcomings of Uncertainty Representations in Human-AI Collaboration with 
Capability-focused Guidance. Proc. ACM Hum.-Comput. Interact. 9, 7, Article CSCW270 (November 2025), 48 pages. https://doi.org/10.1145/ 3757451 
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Which interventions did we use?
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Ulrike Schäfer, Lars Sipos, and Claudia Müller-Birn. 2025. "The AI is uncertain, so am I. What now?": Navigating Shortcomings of Uncertainty Representations in Human-AI Collaboration with 
Capability-focused Guidance. Proc. ACM Hum.-Comput. Interact. 9, 7, Article CSCW270 (November 2025), 48 pages. https://doi.org/10.1145/ 3757451 
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Which interventions did we use?
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Uncertainty / Confidence depiction 
• XAI method 
• Local Explanation 
• Static 
• Understanding the model 
• Text and visualisation

Ulrike Schäfer, Lars Sipos, and Claudia Müller-Birn. 2025. "The AI is uncertain, so am I. What now?": Navigating Shortcomings of Uncertainty Representations in Human-AI Collaboration with 
Capability-focused Guidance. Proc. ACM Hum.-Comput. Interact. 9, 7, Article CSCW270 (November 2025), 48 pages. https://doi.org/10.1145/ 3757451 
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Which interventions did we use?
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Guidance 
• Explanation in a wider sense 
• Educating the User

Ulrike Schäfer, Lars Sipos, and Claudia Müller-Birn. 2025. "The AI is uncertain, so am I. What now?": Navigating Shortcomings of Uncertainty Representations in Human-AI Collaboration with 
Capability-focused Guidance. Proc. ACM Hum.-Comput. Interact. 9, 7, Article CSCW270 (November 2025), 48 pages. https://doi.org/10.1145/ 3757451 
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Which interventions did we use?

25

Guidance 
• Explanation in a wider sense 
• Educating the User

Ulrike Schäfer, Lars Sipos, and Claudia Müller-Birn. 2025. "The AI is uncertain, so am I. What now?": Navigating Shortcomings of Uncertainty Representations in Human-AI Collaboration with 
Capability-focused Guidance. Proc. ACM Hum.-Comput. Interact. 9, 7, Article CSCW270 (November 2025), 48 pages. https://doi.org/10.1145/ 3757451 
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How to carry out Experimental Research?
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Research Question

Defining and Evaluating Hypothesis 

Defining Needed Variables 

Specifying Your Research Design 

Conducting Your Statistical Analysis 

Gergle, D., & Tan, D. S. (2014). Experimental research in HCI. In Ways of Knowing in HCI (pp. 191-227). Springer, New York, NY.
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Specifying Your Research Design 
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How to measure?How to operationalize?

Intervention /  
test object Metrics/Concept of interest

Influencing factors

Type of data collection / 
Testing
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Specifying Your Research Design  - Experimental Design

28

User Testing 
»Improve products 

»Few participants 

»Results inform design 

»Usually not completely replicable 

»Conditions controlled as much as possible 

»Procedure planned 

»Results reported to developers

Experiments for Research  
» Discover knowledge 

» Many participants 

» Results validated statistically  

» Must be replicable 

» Strongly controlled conditions 

» Experimental design 

» Scientific report to scientific community
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Specifying Your Research Design  - Experimental Design

29

There are two basic research designs, for obtaining different treatment groups: 
• Within-subjects design: Getting measurements from the participant group before and after 

receiving the treatment 
 
 

• Between subjects design: Differing the treatment between two participants groups

Treatment A Treatment B

Treatment A Treatment B
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Specifying Your Research Design  - Experimental Design

30Gergle, D., & Tan, D. S. (2014). Experimental research in HCI. In Ways of Knowing in HCI (pp. 191-227). Springer, New York, NY.
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Specifying Your Research Design  - Experimental Design

31

Example demonstrating the ability to more easily detect differences with within-subjects design (right) as compared to a between-
subjects design (left) when there are large individual differences in participants’ scores 

Gergle, D., & Tan, D. S. (2014). Experimental research in HCI. In Ways of Knowing in HCI (pp. 191-227). Springer, New York, NY.
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Research Question

Defining and Evaluating Hypothesis 

Defining Needed Variables 

Specifying Your Research Design 

Conducting Your Statistical Analysis 
Gergle, D., & Tan, D. S. (2014). Experimental research in HCI. In Ways of Knowing in HCI (pp. 191-227). Springer, New York, NY.
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How to measure?How to operationalize?

Intervention /  
test object Metrics/Concept of interest

Influencing factors

Type of data collection / 
Testing

Type of data collection / 
Testing
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34Hoffman, R. R., Mueller, S. T., Klein, G., & Litman, J. (2023). Measures for explainable AI: Explanation goodness, user satisfaction, mental models, curiosity, 
trust, and human-AI performance. Frontiers in Computer Science, 5, 1096257.
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Defining Needed Variables  - Metrics

35

User Trust and Reliance, such as 
» Subjective Measures (self-explanation and interview, likert-scale questionnaire) 
» Objective Measures (user perceived system competence, user compliance with system, user perceived understandability)  

Human-AI Task Performance, such as 
» User Performance (task performance, task throughput, model failure prediction) 
» Model Performance (model accuracy, model tuning and selection) 

Computational Measures, such as 
» Explainer Fidelity (simulated experiments, sanity checks, comparative evaluation) 
» Model Trustworthiness (debugging model and training, human-grounded evaluation)

Mohseni, S., Zarei, N., & Ragan, E. D. (2021). A Multidisciplinary Survey and Framework for Design and Evaluation of Explainable AI 
Systems. ACM Transactions on Interactive Intelligent Systems, 11(3–4), 1–45. https://doi.org/10.1145/3387166
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Which metrics did we use?

36
Ulrike Schäfer, Lars Sipos, and Claudia Müller-Birn. 2025. "The AI is uncertain, so am I. What now?": Navigating Shortcomings of Uncertainty Representations in Human-AI Collaboration with 
Capability-focused Guidance. Proc. ACM Hum.-Comput. Interact. 9, 7, Article CSCW270 (November 2025), 48 pages. https://doi.org/10.1145/ 3757451 
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Which metrics did we use?
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Human-AI Task Performance, such as 
» User Performance (task performance, task 

throughput, model failure prediction) 
» Model Performance (model accuracy, model 

tuning and selection)

Mohseni, S., Zarei, N., & Ragan, E. D. (2021). A Multidisciplinary Survey and Framework for Design and Evaluation of Explainable AI Systems. ACM Transactions on Interactive Intelligent Systems, 11(3–
4), 1–45. https://doi.org/10.1145/3387166

Ulrike Schäfer, Lars Sipos, and Claudia Müller-Birn. 2025. "The AI is uncertain, so am I. What now?": Navigating Shortcomings of Uncertainty Representations in Human-AI Collaboration with 
Capability-focused Guidance. Proc. ACM Hum.-Comput. Interact. 9, 7, Article CSCW270 (November 2025), 48 pages. https://doi.org/10.1145/ 3757451 
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Which metrics did we use?
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Human-AI Reliance, such as 
» Amount of correct decisions when the AI 

recommendation is wrong

Human-AI Task Performance, such as 
» Amount of correct decisions

Human-AI Task Performance, such as 
» User Performance (task performance, task 

throughput, model failure prediction) 
» Model Performance (model accuracy, model 

tuning and selection)

Mohseni, S., Zarei, N., & Ragan, E. D. (2021). A Multidisciplinary Survey and Framework for Design and Evaluation of Explainable AI Systems. ACM Transactions on Interactive Intelligent Systems, 11(3–
4), 1–45. https://doi.org/10.1145/3387166

Ulrike Schäfer, Lars Sipos, and Claudia Müller-Birn. 2025. "The AI is uncertain, so am I. What now?": Navigating Shortcomings of Uncertainty Representations in Human-AI Collaboration with 
Capability-focused Guidance. Proc. ACM Hum.-Comput. Interact. 9, 7, Article CSCW270 (November 2025), 48 pages. https://doi.org/10.1145/ 3757451 
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Defining Needed Variables  - Metrics
XAI Evaluation Measures 

Explanation Usefulness and Satisfaction, such as  
» User Satisfaction (Interview and Self-report, likert-scale questionnaire, expert case study) 
» Explanation Usefulness (task duration, cognitive load, engagement with explanations) 

Mental Model, such as  
» User Understanding of Model (interview, self-explanations) 
» Model Output Prediction (user prediction of model output) 
» Model Failure Prediction (user prediction of model failure)

Mohseni, S., Zarei, N., & Ragan, E. D. (2021). A Multidisciplinary Survey and Framework for Design and Evaluation of Explainable AI Systems. ACM Transactions on Interactive Intelligent Systems, 11(3–
4), 1–45. https://doi.org/10.1145/3387166
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Which metrics did we use?
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Explanation Usefulness and 
Satisfaction, such as  
» User Satisfaction (Interview and 

Self-report, likert-scale 
questionnaire, expert case study) 

» Explanation Usefulness (task 
duration, cognitive load, 
engagement with explanations)

Mohseni, S., Zarei, N., & Ragan, E. D. (2021). A Multidisciplinary Survey and Framework for Design and Evaluation of Explainable AI Systems. ACM Transactions on Interactive Intelligent Systems, 11(3–
4), 1–45. https://doi.org/10.1145/3387166

Ulrike Schäfer, Lars Sipos, and Claudia Müller-Birn. 2025. "The AI is uncertain, so am I. What now?": Navigating Shortcomings of Uncertainty Representations in Human-AI Collaboration with 
Capability-focused Guidance. Proc. ACM Hum.-Comput. Interact. 9, 7, Article CSCW270 (November 2025), 48 pages. https://doi.org/10.1145/ 3757451 
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Defining Needed Variables  - Metrics
XAI Evaluation Measures 

Explanation Usefulness and Satisfaction, such as  
» User Satisfaction (Interview and Self-report, likert-scale questionnaire, expert case study) 
» Explanation Usefulness (task duration, cognitive load, engagement with explanations) 

Mental Model, such as  
» User Understanding of Model (interview, self-explanations) 
» Model Output Prediction (user prediction of model output) 
» Model Failure Prediction (user prediction of model failure)

Johnson-Laird, P. (1983). Mental Models: Towards a Cognitive Science of Language, Inference, and Consciousness. Cambridge University Press.

Mental models are internal representations that people build based on real world 
experiences. These models allow people to understand, explain, and predict phenomena. 

Johnson-Laird (1983)

“
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Which metrics did we use?
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Mental Model, such as  
» User Understanding of Model 

(interview, self-explanations) 
» Model Output Prediction (user 

prediction of model output) 
» Model Failure Prediction (user 

prediction of model failure)

Mohseni, S., Zarei, N., & Ragan, E. D. (2021). A Multidisciplinary Survey and Framework for Design and Evaluation of Explainable AI Systems. ACM Transactions on Interactive Intelligent Systems, 11(3–
4), 1–45. https://doi.org/10.1145/3387166

Ulrike Schäfer, Lars Sipos, and Claudia Müller-Birn. 2025. "The AI is uncertain, so am I. What now?": Navigating Shortcomings of Uncertainty Representations in Human-AI Collaboration with 
Capability-focused Guidance. Proc. ACM Hum.-Comput. Interact. 9, 7, Article CSCW270 (November 2025), 48 pages. https://doi.org/10.1145/ 3757451 
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Mental Model, such as  
» User Understanding of Model 

(interview, self-explanations) 
» Model Output Prediction (user 

prediction of model output) 
» Model Failure Prediction (user 

prediction of model failure)

Mohseni, S., Zarei, N., & Ragan, E. D. (2021). A Multidisciplinary Survey and Framework for Design and Evaluation of Explainable AI Systems. ACM Transactions on Interactive Intelligent Systems, 11(3–
4), 1–45. https://doi.org/10.1145/3387166

Ulrike Schäfer, Lars Sipos, and Claudia Müller-Birn. 2025. "The AI is uncertain, so am I. What now?": Navigating Shortcomings of Uncertainty Representations in Human-AI Collaboration with 
Capability-focused Guidance. Proc. ACM Hum.-Comput. Interact. 9, 7, Article CSCW270 (November 2025), 48 pages. https://doi.org/10.1145/ 3757451 
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How to carry out Experimental Research?
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Research Question

Defining and Evaluating Hypothesis 

Defining Needed Variables 

Specifying Your Research Design 

Conducting Your Statistical Analysis 

Gergle, D., & Tan, D. S. (2014). Experimental research in HCI. In Ways of Knowing in HCI (pp. 191-227). Springer, New York, NY.
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Defining Needed Variables 
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How to measure?How to operationalize?

Intervention /  
test object Metrics/Concept of interest

Influencing factors

Type of data collection / 
Testing

Type of data collection / 
Testing
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Defining Needed Variables  - Influencing factors
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How to measure?How to operationalize?

Intervention /  
test object Metrics/Concept of interest

Moderator

Type of data collection / 
Testing

Type of data collection / 
Testing
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Defining Needed Variables  - Influencing factors
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How to measure?How to operationalize?

Intervention /  
test object Metrics/Concept of interest

Mediator

Type of data collection / 
Testing

Type of data collection / 
Testing
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Defining Needed Variables  - Influencing factors

48

How to measure?How to operationalize?

Intervention /  
test object Metrics/Concept of interest

Third variables

Type of data collection / 
Testing

Type of data collection / 
Testing
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Control Variable 
A control variable is a potential independent variable that is held constant. 

For example, when running reaction time studies you need to control lighting, temperature, and 
noise levels and ensure that they are constant across participants. 

Holding these variables constant is the best way to minimize their effects on the dependent 
variable.

49

Running Example:  
While the screen size changes between experimental conditions, the frame rate is kept constant. 

Gergle, D., & Tan, D. S. (2014). Experimental research in HCI. In Ways of Knowing in HCI (pp. 191-227). Springer, New York, NY.
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Covariates
Covariates are additional variables that may influence the value of the dependent variable but 
that are not controlled by the researcher and therefore are allowed to naturally vary. 

Often demographic variables.  

The idea is that they need to be controlled because random assignment is not perfect, particularly 
in small samples.

50

Running Example:  
Having impaired eyesight can have an influence on the task immersion. It should therefore be included as 
covariate for the analysis.

Gergle, D., & Tan, D. S. (2014). Experimental research in HCI. In Ways of Knowing in HCI (pp. 191-227). Springer, New York, NY.



Human-Centered Computing
Data Laboratory

Human-Centered Computing
Teaching

Human-Centered Computing
Research Group

51

Defining Needed Variables  - Human factors

Human Factors, such as  
» Age (Xiang et al., 2022 on trust)  
» Prior experience (Holstein et al., 2023 on explanation use)

Xiang, H., Zhou, J., & Xie, B. (2022). AI tools for debunking online spam reviews? Trust of younger and older adults in AI detection criteria. Behaviour & Information Technology, 42, 478 - 497. 
 
Holstein, K., De-Arteaga, M., Tumati, L., & Cheng, Y. (2023). Toward supporting perceptual complementarity in human-AI collaboration via reflection on unobservables. Proceedings of the ACM on Human-Computer 
Interaction, 7(CSCW1), 1-20. https://dl.acm.org/doi/pdf/10.1145/3579628  

51
Ulrike Schäfer, Lars Sipos, and Claudia Müller-Birn. 2025. "The AI is uncertain, so am I. What now?": Navigating Shortcomings of Uncertainty Representations in Human-AI Collaboration with 
Capability-focused Guidance. Proc. ACM Hum.-Comput. Interact. 9, 7, Article CSCW270 (November 2025), 48 pages. https://doi.org/10.1145/ 3757451 
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Defining Needed Variables  - Human factors

Human Factors, such as  
» Age (Xiang et al., 2022 on trust)  
» Prior experience (Holstein et al., 2023 on explanation use) 
» Need for Cognition (Buçinca et al., 2021; Chiesi et al., 2018) 
» Workload, e.g., TLX, SWAT, WT (Rubio et al., 2004)

Chiesi, F., Morsanyi, K., Donati, M. A., & Primi, C. (2018). Applying item response theory to develop a shortened version of the need for cognition scale. Advances in cognitive psychology, 14(3), 75. https://
www.ncbi.nlm.nih.gov/pmc/articles/PMC7171511/pdf/acp-14-3-242.pdf 

Buçinca, Z., Malaya, M. B., & Gajos, K. Z. (2021). To trust or to think: cognitive forcing functions can reduce overreliance on AI in AI-assisted decision-making. Proceedings of the ACM on Human-Computer 
Interaction, 5(CSCW1), 1-21. 
 
Rubio, S., Díaz, E., Martín, J., & Puente, J. M. (2004). Evaluation of subjective mental workload: A comparison of SWAT, NASA‐TLX, and workload profile methods. Applied psychology, 53(1), 61-86.
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Defining Needed Variables  - Operationalization factors

Did the user understand what he needs to understand, so 
that their data is valuable? 
» Did they understand the task? Or may they have guessed? 
» … 
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Defining Needed Variables  - Operationalization factors

Did the user understand what he needs to understand, so 
that their data is valuable? 
» Did they understand the task? Or may they have guessed? 
» Did they understand it language wise? 
» … 
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How to carry out Experimental Research?

55

Research Question

Defining and Evaluating Hypothesis 

Defining Needed Variables 

Specifying Your Research Design 

Conducting Your Statistical Analysis 
Gergle, D., & Tan, D. S. (2014). Experimental research in HCI. In Ways of Knowing in HCI (pp. 191-227). Springer, New York, NY.
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General How-Tos - before the actual testing

Checklist 
» Prepare consent forms for the participants. 

» Check your local law (e.g., GDPR). 
» Give the participants an overview of what is 

happening. 
» Describe the origin of the project, contacts, 

compensation, risks, … 
» If you want to publish the data, check if an ethics 

committee is available.

Ulrike Schäfer, Lars Sipos, and Claudia Müller-Birn. 2025. "The AI is uncertain, so am I. What now?": Navigating Shortcomings of Uncertainty Representations in Human-AI Collaboration with 
Capability-focused Guidance. Proc. ACM Hum.-Comput. Interact. 9, 7, Article CSCW270 (November 2025), 48 pages. https://doi.org/10.1145/ 3757451 
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General How-Tos - during testing

» Explain your scenario, set the scene. 

» Introduce the user to the task of interest. 

» Give the Opportunity to practice.
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General How-Tos - What to consider during testing

» Explain your scenario, set the scene. 

» Introduce the user to the task of interest. 

» Give the Opportunity to practice.

Ulrike Schäfer, Lars Sipos, and Claudia Müller-Birn. 2025. "The AI is uncertain, so am I. What now?": Navigating Shortcomings of Uncertainty Representations in Human-AI Collaboration with 
Capability-focused Guidance. Proc. ACM Hum.-Comput. Interact. 9, 7, Article CSCW270 (November 2025), 48 pages. https://doi.org/10.1145/ 3757451 
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» Explain your scenario, set the scene. 

» Introduce the user to the task of interest. 

» Give the Opportunity to practice.

General How-Tos - What to consider during testing

Ulrike Schäfer, Lars Sipos, and Claudia Müller-Birn. 2025. "The AI is uncertain, so am I. What now?": Navigating Shortcomings of Uncertainty Representations in Human-AI Collaboration with 
Capability-focused Guidance. Proc. ACM Hum.-Comput. Interact. 9, 7, Article CSCW270 (November 2025), 48 pages. https://doi.org/10.1145/ 3757451 
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» Explain your scenario, set the scene. 

» Introduce the user to the task of interest. 

» Give the Opportunity to practice.

General How-Tos - What to consider during testing

Ulrike Schäfer, Lars Sipos, and Claudia Müller-Birn. 2025. "The AI is uncertain, so am I. What now?": Navigating Shortcomings of Uncertainty Representations in Human-AI Collaboration with 
Capability-focused Guidance. Proc. ACM Hum.-Comput. Interact. 9, 7, Article CSCW270 (November 2025), 48 pages. https://doi.org/10.1145/ 3757451 
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General How-Tos - What to consider during testing

» Explain your scenario, set the scene. 

» Introduce the user to the task of interest. 

» Give the Opportunity to practice. 

» Use attention checks to assure quality. 
(for surveys) 

Ulrike Schäfer, Lars Sipos, and Claudia Müller-Birn. 2025. "The AI is uncertain, so am I. What now?": Navigating Shortcomings of Uncertainty Representations in Human-AI Collaboration with 
Capability-focused Guidance. Proc. ACM Hum.-Comput. Interact. 9, 7, Article CSCW270 (November 2025), 48 pages. https://doi.org/10.1145/ 3757451 
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How to carry out Experimental Research?
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Research Question

Defining and Evaluating Hypothesis 

Defining Needed Variables 

Specifying Your Research Design 

Conducting Your Statistical Analysis 
Gergle, D., & Tan, D. S. (2014). Experimental research in HCI. In Ways of Knowing in HCI (pp. 191-227). Springer, New York, NY.
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Conducting Your Statistical Analysis 
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How to measure?How to operationalize?

Intervention /  
test object Metrics/Concept of interest

Influencing factors

Type of data collection / 
Testing

Analysis
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Conducting Your Statistical Analysis 
Just as important as the research design is planning the statistical analysis ahead of time in a way 
that ensures you can draw the appropriate conclusions from your experiments.  

Simple means, medians, standard deviations, etc. are not usually sufficient – especially for 
comparative studies. 

Resources:  
https://stats.oarc.ucla.edu/other/dae/.    | https://stats.oarc.ucla.edu/other/examples/  
https://www.methodenberatung.uzh.ch/de/datenanalyse_spss.html 
http://www.stat.fu-berlin.de/en/index.html  
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Determining Sample Size
When designing an experimental study it is important to plan for the number of participants 
needed.  

Ideally you want an estimate that will allow you to reach a conclusion that is accurate with 
sufficient confidence.  

A systematic approach to determining sample size depends on the particular experimental design, 
number of conditions, desired level of statistical confidence. 

Existing web resources can help: https://www.surveysystem.com/sscalc.htm , G*Power 
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Our example summarised
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Controlled Online Experiments
Controlled online experiments (known as A/B testing) are used  at large Internet companies such 
as Google, Microsoft, or Facebook to generate  design insights and stimulate innovation. 

Experimental techniques are also widely used in usability testing  
»to help reveal flaws in existing designs or user interfaces 

»to evaluate if one user interface design is better than another 

»to show how a new recommender system algorithm influences social interaction 

»to assess the quality, utility, or excitement of an existing design

67
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Group comparison: A/B/C Testing
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Group comparison: A/B/C Testing
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Research Question

Defining and Evaluating Hypothesis 

Defining Needed Variables 

Specifying Your Research Design 

Conducting Your Statistical Analysis 
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Group comparison: A/B/C Testing (Warning - extremely simplified)
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Research Question

Defining and Evaluating Hypothesis 

Defining Needed Variables 

Specifying Your Research Design 

Conducting Your Statistical Analysis 

Is user performance affected by different explanations?

H0: Explanations do not affect performance H1: Yes, they do.

Y: Performance, Stress, Confidence | X: Explanation/UI |  
CV: Comprehension, Demographics 

Group comparison -> Between-Subjects Design

Group comparison -> ANOVA
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Now to you — Present
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Now to you — Exercise
 
20 min:   
In groups of 2-3 choose an example and fill in the blanks. 

20 min:  
We will discuss your answer! 
What have you decided on? What may be challenging? 
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Thank you for your attention!


