
From Reading to Writing: 
Building Blocks of HCI Research

Seminar Generative AI for Interactive Systems
Ashwin Ram, Martin Schmitz, Jürgen Steimle

Slides based on Hands-On HCI Lecture 2024 / TU Darmstadt



HCI @ Scientific Fields / Methodologies

Science

Theoretical
Science

Formal

Hermeneutical

Empirical
Science

Constructive

Descriptive

Disclaimer: no agreed-upon classification exists --- yet every scientist is doing it!

Major ‘process’ i.e.
method(ology)

Example (!)
Disciplines

most of
math

much of
humanities

most of 
engineering

natural sci. 
humanities 

Example (!)
CS Fields

Crypto,
Theoretical CS

(architectures,
languages)

Networking, 
ML, VC, …

HCI

Major vali-
dation “tool”

Proof

Argument

PoC →
Experiment

/ Study

PoC →
Experiment

/ Study

HCI is unique in computer science (informatics) w.r.t. scientific methodology
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Three Approaches to HCI Research
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Three approaches to HCI Research

Ethnography 
(Look)

Engineering and Design 
(Make)

Empirical science 
(Test)
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Ethnography

▪ Collect data with different methods, e.g.: 
▪ Observation 

▪ Interview 

▪ Code data and find patterns in it 

▪ Create theories that explain the data 

▪ Try to attack the theories by gathering more data
▪ Leads to stronger theories
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Data collection

▪Methods: Observation, interview, participation, logging 

▪ Format: Field notes, video, audio, log files 

▪ Triangulation: use multiple data sources to support an interpretation that 
increases the confidence of your conclusion 

▪ From different participants 

▪ From different types of data, e.g., observations, interviews, logs
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The iterative process of ethnographic research

Data collection

Analysis

Revised models 
and theories

New questions

Convergence on 
validated model
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Source and full video: https://www.youtube.com/watch?v=osN2CmmGooM

Example

24.04.2025 9

https://www.youtube.com/watch?v=osN2CmmGooM


Three approaches to HCI Research

Ethnography 
(Look)

Engineering and Design 
(Make)

Empirical science 
(Test)
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Engineering & Design

▪Objective: solve a problem with a solution that works 

▪ Key attributes: 
▪ Compelling target 

▪ Solve a concrete, compelling problem with demonstrated need 

▪ Solve a set of problems using a unifying set of principles 

▪ Explore how people will interact with computers in the future 

▪ Technical challenge 
▪ Requires novel, non-trivial algorithms, or configuration of components 

▪ Deployed when possible 
▪ System is deployed, intended benefits and unexpected outcomes documented
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Example

Source: https://www.youtube.com/watch?v=g3XPUdW9Ryg
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Three approaches to HCI Research

Ethnography 
(Look)

Engineering and Design 
(Make)

Empirical science 
(Test)
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Empirical approach

▪ Begin with casual or informal observation

▪Usually comes from personal experience that catches your attention or 
raises questions in your mind 

▪ Example: “Cloth has an affordance of pinching. Could this be useful for 
interaction design?”
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Planned Observation

▪ Collect data to support, refute, or refine the original hypothesis 

▪ Three strategies
▪ Descriptive research: X happens 

▪ Focus on the current state of each individual variable 

▪ It finds the what/when/where, not the why/how

▪ Relational research: X and Y happen together 
▪ Measure two or more variables that exist naturally from each participant 

▪ Experimental research: X causes Y 
▪ Manipulate one or more variables and observe their effects to other variables
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Correlation vs Causation



Seven research contribution types

▪ Theoretical contribution 

▪Methodological contribution

▪ Survey contribution

▪ Empirical contribution

▪Opinion contribution

▪ Artefact contribution

▪ Dataset contribution
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Artefact contributions encompass…

▪New systems

▪ Architectures

▪ Tools

▪ Toolkits

▪ Techniques

▪ Sketches

▪Mockups

▪ Envisionments
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Artefact contributions

▪ Creation of interactive artefacts is at the core of HCI Architectures

▪ Facilitate new insights / Help envisioning new futures 

▪New knowledge is embedded in and manifested by artefacts 

▪ Evaluated based on type of artefact 
▪ Often accompanied by empirical studies (not always!)
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Dataset contributions

▪New and useful dataset beneficial for the research community Architectures

▪ Typically includes an analysis of the characteristics of the dataset Techniques

▪Often accompany benchmark tests, new tools or methodological 
contributions

▪ Judged favourably based on the extent to which they supply the research 
community with a useful and representative corpus against which to test 
and measure
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Literature Review
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Literature Review

▪Where and how to look for related work?

▪Where and how to store your search results?

▪How to integrate the references in your paper?
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Where to look for related work?

▪Google Scholar: https://scholar.google.com

▪ ACM Digital Library: https://dl.acm.org
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How to look for related work?
▪ Check who cites relevant work
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How to look for related work?

▪ Check list of references and related work section

2724.04.2025



Where and how to store your search results?

▪ Zotero: https://www.zotero.org

▪Mendeley: https://www.mendeley.com
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How to integrate the references in your paper?
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How to Read a Scientific Publication
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How to read a scientific paper?

▪ Read the title, determine your interest 

▪ Skim the paper and identify its structure 
▪ For empirical research, IMRD structure is popular: Abstract, Introduction, Methods, 

Results, and Discussion 

▪ Read abstract: motivation, research problem, methodology, some results & 
conclusion

▪ Jump to figures: identify experiments and results 

▪ At each point you decide whether to continue, store it for later, or discard it

▪ See: ‘How to Read a Scientific Article’ (Purugganan & Hewitt 2004) for more 
details
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How to read a scientific paper?

▪ Introduction 
▪ Purpose: create interest, clarify the domain, “shortest path to the problem” 

▪ Common knowledge statement (broad)

▪ What is known about the topic 

▪ What is not known 

▪ What question the authors asked and answered (specific)

▪ Related work
▪ Similar work and base knowledge

▪ Clarifies delta to existing works
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How to read a scientific paper?

▪Methods
▪ What experiments were done 

▪ What variables were considered 

▪ Results (objective) 
▪ Statements of what was found (from observation & data analysis), and reference to 

the data in figures and tables 

▪ Discussion 
▪ Show how results (don’t) answer your question 

▪ Identify unexpected findings
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Ask yourself questions while reading

▪What specific problem does this research address? Why is it important? 

▪ Is the method used a good one? The best one?

▪What are the specific findings? Am I able to summarize them in short? 

▪ Are the findings supported by persuasive evidence? 

▪ Is there an alternative interpretation of the data that the author did not 
address? 

▪ How are the findings unique/new/unusual or supportive of other work?

▪ How do these results relate to the work I am interested in?
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Example: Title and Abstract

Paper: https://hci.rwth-aachen.de/publications/voelker2020b.pdf
3524.04.2025
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Writing Related Work
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Related work

▪ Builds a full picture of the state-of-the-art

▪ There is no bad or useless work done before

▪ Identify main pillars of the previous work

▪ Be clear and specific where your research will advance the state-of-the-art
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Example: Related work

Pillar 1

Scope of 
the SOTA

Pillar 2

Pillar 3

Summary and a research gap
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Writing Research Questions
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Writing Research Questions

Research question: 

A statement that describes or explains a relationship between or among variables 

and is a proposal to be tested.

Therefore, need to identify variables and research question for your observation.

What are variables?

Characteristics or conditions that change or have different values for different 

individuals. 
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Writing Research Questions

Questions Should Have Complex Answers (not just yes/no)

Bad: Does owning a pet improve quality of life for older people?

Good: In what ways does owning a pet improve quality of life for older people?

Good Research Questions Need Focus (not too generalized)

Bad: Does medication help alleviate attention deficit hyperactivity disorder (ADHD) symptoms? And do kids need more exercise?

Good: How effective are the various types of medication in treating elementary students with ADHD?

Questions Should Be Specific and Precise

Bad: How do artificial sweeteners affect people?

Good: How does aspartame affect elderly women older than 70 who suffer from migraines?
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Research Question Checklist

❑ Is it an open-ended question?

❑ Is it appropriate in scope? Focused and narrow enough for your project or paper? 

❑ Does it suggest factors that can be measured?

❑ Is it relevant to my audience? 

❑ Is answering the question manageable, and can I find and access enough documents, 

statistics, or persons to provide information to develop and support my ideas?

❑ Is the topic of interest to me?
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Summary

▪ Three approaches to HCI research
▪ Ethnography

▪ Engineering

▪ Empirical science

▪ Seven types of HCI contributions

▪ Literature review

▪ How to read a scientific publication

▪ How to write related work

▪How to write research questions
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