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• Before defining concrete (research) questions, try to define 
the overall aim of your investigation / study in one sentence! 

• GQM (Goal/Question/Metric) [1] 

• Purpose 

• Issue 

• Object 

• Viewpoint

What (research) questions to ask?

Defining an investigation goal User Interaction Studies and 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via V. R. Basili (1992)



• Example: You are interested in visualization approaches for 
social networks within immersive virtual reality environments.

GQM example

Purpose: 
Issue: 

Object: 
Viewpoint:

Identify requirements, features and interaction possibilities 
to explore, move and navigate 
in dynamically changing social network visualizations 
within immersive virtual reality environments.
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What is Usability?

• quality attribute that assesses how easy an user interface 
(a product) is to use 

• 5 components 

• Learnability 

• Efficiency 

• Memorability 

• Errors 

• Satisfaction

via Nielsen Norman Group 
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What is Usability?

• Learnability 
How easy is it for users to accomplish basic tasks the first time they encounter 
the design? 

• Efficiency 
Once users have learned the design, how quickly can they perform tasks? 

• Memorability 
When users return to the design after a period of not using it, how easily can 
they reestablish proficiency?

via Nielsen Norman Group 
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What is Usability?

• Errors 
How many errors do users make, how severe are these errors, and how easily 
can they recover from the errors? 

• Satisfaction 
How pleasant is it to use the design?

via Nielsen Norman Group 
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Terminology

• Utility 
whether it provides the features you need 

• Usability 
how easy and pleasant these features are to use 

• Useful 
usability + utility

via Nielsen Norman Group 
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What is Usability Testing?

• process of presenting a product (e.g. developed prototype, 
website, mobile application…) to a user and ask… 

• to describe what they have in front of them 
(purpose, practical effect, structure, what you can do with it, 
and so on…) 

• to complete different tasks 
(defined by the researcher)

What is a User Interaction Study? User Interaction Studies and 
Usability Testing



Usability Testing == User Interaction Study?!

• Usability Testing and User Interaction Studies 
are very similar. 

• User Interaction Study 
The user tests a product (e.g. a software application). 

• Usability Testing 
The user tests a product with the specific goal to 
investigate its usability.

What is a User Interaction Study? User Interaction Studies and 
Usability Testing



Usability Testing == User Interaction Study?!

What is a User Interaction Study?

User Interaction Study

Usability Testing

Usability Testing as a sub-group of User Interaction Study.

User Interaction Studies and 
Usability Testing



What is a User Interaction Study? - an example

A user is testing an interactive 
virtual reality application. 

• User has to complete tasks. 

• Researcher is observing and 
taking notes. 

• User comments verbally 
(“thinking-aloud protocol”). 

• Video camera records the user 
interaction. 

• Log files record events in the 
application.

What is a User Interaction Study? User Interaction Studies and 
Usability Testing



• users of representative target group complete a typical task / 
typical tasks 

• researchers accompany / observe the user interaction study in 
order to discover new insights, 
e.g.  usability problems 

• application of common tools to collect data, 
such as Thinking-aloud protocol, Co-discovery learning, Self-constructed 
questionnaires, System Usability Scale (SUS), User Engagement Scale (UES), 
AttrakDiff, NASA Task Load Index (TLX), Simulator Sickness Questionnaire (SSQ), 
Flow Short Scale (FKS), Logging, Explorative Expert Discussion, Conceptual 
Walkthrough, …

What is a User Interaction Study?

What is a User Interaction Study? User Interaction Studies and 
Usability Testing



Results of a User Interaction Study

User Interaction Study: Results

• qualitative descriptions of problems 
e.g. “I didn’t find feature X.”  
e.g. “I couldn’t figure out how to do X.” 

• quantitative statements 
e.g. “How often…” 
e.g. “How long…” 

• subjective assessments 
e.g. “understandable user interface design” 
e.g. “pleasant color palette”

User Interaction Studies and 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Goals of a User Interaction Study

User Interaction Study: Goals

• classic 

• identify advantages and disadvantages in the product design,  
e.g. problems with the usability of the product 

• document identified problems and discovered advantages 
in a report 

• suggest improvements (“re-design”) 

• political 

• proof of concept (e.g. interaction design)

User Interaction Studies and 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Data collection methods for 
User Interaction Studies

Thinking-aloud protocol

• “In a thinking aloud test, you ask test participants to use the system while 
continuously thinking out loud — that is, simply verbalizing their thoughts as 
they move through the user interface.” 

• Benefits  
cheap, robust, flexible, convincing, easy to learn 

• Downsides 
unnatural situation, filtered statements, biasing user behavior

via Nielsen Norman Group 
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Co-discovery learning

• two users complete a user interaction study together at the 
same time, e.g. completing tasks, while being observed 

• the users can help each other as they were a team in order to 
accomplish a common goal 

• more natural situation than thinking aloud protocol, since 
users don’t talk to themselves but to each other

via UsabilityHome.com 

Data collection methods for 
User Interaction Studies
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Self-constructed questionnaires

• pre- and post-session (if needed) 

• mixture of 

• Likert scale statements (quantitative data) 

• open answer questions (qualitative feedback) 
e.g. “What did you like most / least about …” 

• use computerised data collection 
(this will help you a lot with the data analysis!!!) 

• e.g. Google Forms

Data collection methods for 
User Interaction Studies
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Likert scale statements

Average / 
mean rating

Standard  
deviation

Data collection methods for 
User Interaction Studies
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Data collection methods for 
User Interaction Studies
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System Usability Scale (SUS)

• “quick and dirty”, but reliable, tool for measuring usability 

• 10-item questionnaire with 5 response options (Likert scale) 

• reliable results on small sample sizes 

• easily interpret the calculated scores of 0 - 100 
(the higher the number, the better it is)

via usability.gov 

Data collection methods for 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System Usability Scale (SUS)

1. I think that I would like to use this system frequently. 
2. I found the system unnecessarily complex. 
3. I thought the system was easy to use. 
4. I think that I would need the support of a technical person to be able to use 

this system. 
5. I found the various functions in this system were well integrated. 
6. I thought there was too much inconsistency in this system. 
7. I would imagine that most people would learn to use this system very quickly. 
8. I found the system very cumbersome to use. 
9. I felt very confident using the system. 
10. I needed to learn a lot of things before I could get going with this system.

via usability.gov 
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System Usability Scale (SUS)

via A. Bangor, P. Kortum, and J. Miller (2009) 

Data collection methods for 
User Interaction Studies

User Interaction Studies and 
Usability Testing



System Usability Scale (SUS)

via J. Sauro and J. R. Lewis (2012) 

Data collection methods for 
User Interaction Studies

User Interaction Studies and 
Usability Testing



User Engagement Scale (UES)

• quality of user experience: depth of an user’s (cognitive, 
temporal, affective, and behavioural)  investment when 
interacting with a digital artefact / system 

• engagement is more than user satisfaction 

• arguably, the ability to engage and sustain engagement in 
digital environments can result in positive outcomes

Data collection methods for 
User Interaction Studies
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User Engagement Scale (UES)

• UES: 31-item questionnaire with 5 response options (Likert 
scale), also referred to as UES-LF (long form), revised in 2018 

• 4 dimensions: aesthetic appeal (AE), focused attention (FA), 
perceived usability (PU), and reward (RW)  
(Attention: The original UES featured 6 dimensions!) 

• UES-SF: short form, capturing core concepts of the revised 
UES as a 12-item questionnaire with 5 response options 
(Likert scale)

Data collection methods for 
User Interaction Studies
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User Engagement Scale (UES)

FA-S.1 I lost myself in this experience. 

FA-S.2  The time I spent using Application X just slipped away. 

FA-S.3  I was absorbed in this experience. 

PU-S.1  I felt frustrated while using this Application X. 

PU-S.2  I found this Application X confusing to use. 

PU-S.3  Using this Application X was taxing. 

AE-S.1  This Application X was attractive. 

AE-S.2  This Application X was aesthetically appealing. 

AE-S.3  This Application X appealed to my senses. 

RW-S.1  Using Application X was worthwhile. 

RW-S.2  My experience was rewarding. 

RW-S.3  I felt interested in this experience.

Data collection methods for 
User Interaction Studies
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AttrakDiff questionnaire

• standardised approach to measure usability and design of a 
product 

• online tool (registration required; free) 

• different approaches possible 

• single evaluation 

• comparison A-B 

• Before-After

via AttrakDiff.de 
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AttrakDiff questionnaire

via AttrakDiff.de 
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NASA Task Load Index (TLX)

• 2-step approach, letting the participant first “weight” and 
then “rate” their interaction with a product 

• 6 different factors, representing the workload 
mental, physical and temporal demand, their performance, effort, frustration 

• analyse and estimate the interaction and interface design, 
providing indications if the participants felt e.g. bored, 
neutral or overburdened

via  S. G. Hart and L. E. Staveland (1988), S. G. Hart (2006) 
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NASA Task Load Index (TLX)
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NASA Task Load Index (TLX)
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via github.com/nicoversity/tlx-vis-r 
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Simulator Sickness Questionnaire

• analyse and estimate “comfortability” of simulators 

• origin in aviation, but also applied in related/similar 
conditions, such as Virtual Reality (VR) 

• standardized, 16 items of investigation 
(e.g. fatigue, headache, nausea, vertigo) 
rated on a scale 
None - Slight - Moderate - Severe

via  Kennedy, Lane, Berbaum, & Lilienthal (1993)

Data collection methods for 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Flow Short Scale (FKS)

• investigate the overall “flow” interacting with an application, 
operating a system, completing a task, … 

• origin in Csikszentmihaly’s (1988, 2014) flow theory 

• standardized, 16 items of investigation 
(smooth and automatized process, ability to absorb, concern,  

fit of skill and requirements) 
rated on a scale 
Not at all - partly - very much

via  Rheinberg, Vollmeyer, & Engeser (2003)
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Explorative Expert Discussion

• dialog with experts knowledgable related to the context of 
your research objective in order to gather insights and 
opinions from their point-of-view 

• present concept and idea, prototype (if already developed), 
in a semi-structured interview setting 

• ideally with 2 to 4 experts at a time, enabling them to share 
different insights and start discussing views and opinions 
among themselves

Data collection methods for 
User Interaction Studies
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Conceptual Walkthrough

• preparation of material, which is used to present and walk 
participants through the concept (of your idea) 

• material can be sketches, paper prototypes, video, audio, 
presentations, … 

• walkthrough should represent a “typical” session based on your 
idea (= user scenario) 

• consider interaction and choices: 
structure your walkthrough in a way that the participant can 
decide between multiple options in certain situations 

• ask questions / interviews = immediate feedback

Data collection methods for 
User Interaction Studies
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Conceptual Walkthrough

Chase 'n' Race (4ME108-VT14; LNU)History Explorer (4ME108-VT14; LNU)
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• “action-object-target” approach 

• each entry within the log file represents an event within 
the operation of the application 

• timestamp when the event occurred 

• the “action”, the “object” performing the action and 
potentially the “target”, the performed action is applied on

Logging system

via github.com/nicoversity/unity_log2csv 

Data collection methods for 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Results / Analysis: Logging
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How many users do I need?

• 5 users, and run as many small tests as you can afford

via Nielsen Norman Group 
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How many users do I need?

• “5 users” - statement by Nielsen is controversial 
some researchers agree, some do not; in the context of usability testing 

• overall, it highly depends on what and how you are going to 
test your product 
e.g. consider time, efforts, costs 

• Online questionnaire: ~ 30+ people 

• User interaction study on site: ~ 10+ people

How many users do I need? User Interaction Studies and 
Usability Testing



Conducting a User Interaction Study

Conducting a User Interaction Study

• 3 (5) phases 

• Preparation 

• Conduction 

• Analysis 

• Evaluation / Discussion 

• Conclusion

User Interaction Studies and 
Usability Testing



Preparation

• define goals of your user interaction study 
e.g. gain feedback about design and operation of a prototype 

• identify the user target group 
e.g. teachers, students aged between 18 and 24 years 

• construct (representative) tasks 

• define data collection methods 
e.g. log files, SUS, interview 

• schedule user interaction study and invite participants

Conducting a User Interaction Study User Interaction Studies and 
Usability Testing



Preparation

• (technical) validation of your prototype 

• make sure your developed prototype is operational 
e.g. no major bugs, user is able to complete a task, log files are working and 
recording 

• usually done with 1 - 2 participants 
who can then NOT be used again for your user interaction study 

• preparation of clear instructions / protocol of actions  
which the participant is asked to complete step-by-step  
(participant has no freedom of the actions!)

Conducting a User Interaction Study User Interaction Studies and 
Usability Testing



Conduction 1/3: Introduction

• welcome the user 

• brief introduction to aims and purpose of the  
user interaction study 

• explain formalities 
e.g. data is collected anonymously, consent to visually document (take 
pictures) the user interaction study, abort the study is possible at all times… 

• answering potential questions of the user

Conducting a User Interaction Study User Interaction Studies and 
Usability Testing



Conduction 2/3: Execution

• provide and let the user complete tasks one by one  

• conduct data collection 
observation and taking notes, audio/video recording, log files, document 
comments/questions of users… 

• during the user interaction study, as a researcher you… 

• should not interact with the user 

• should not provide indications how the user performed 
with the task completion 

• only help if the user is really stuck and cannot continue 
alone

Conducting a User Interaction Study User Interaction Studies and 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Conduction 3/3: Wrap-up

• post - user interaction study data collection 
e.g. user completes a self-constructed questionnaire, interview 

• acknowledgement and sendoff

Conducting a User Interaction Study User Interaction Studies and 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Analysis (of the collected data)

• bringing together notes/observations from all user sessions 

• categorize identified problems and gathered feedback 
e.g. layout and presented information, interaction, experience, hardware 
related, features 

• analysis based on chosen tools / 
data collection methods

Conducting a User Interaction Study User Interaction Studies and 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Analysis / Results vs. Evaluation / Discussion

• analysis / results = report facts, pure data, 
no meaning making !!! 

• evaluation / discussion = 
putting facts into context, interpretation, meaning making, 
comparison to other studies / literature

Conducting a User Interaction Study User Interaction Studies and 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Q&A

Questions & Answers
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