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SUMMARY

Graser, Stefan – RheinMain University of Applied Sciences, Germany

User Experience (UX) is crucial for the success of digital products, referring to the subjective

impression of users. In the context of Augmented Reality (AR), UX evaluation gains even

greater importance due to new interaction paradigms.

While research on AR technologies has rapidly progressed, systematic approaches for

evaluating UX in AR remain limited compared to more established domains. Conducting UX

research in AR requires a suitable selection and combination of qualitative and quantitative

methods, ranging from questionnaires and usability testing to observational studies and

physiological measures.

Among the different methods, UX questionnaires are most commonly applied. This tutorial will

introduce the state-of-the-art regarding UX evaluation methods, with a special focus on AR. In

particular, the focus is on UX questionnaires. Based on this, the challenges of questionnaires

are introduced. Moreover, directions on how to conduct a quantitative UX evaluation using

questionnaires are provided.

Keywords– Augmented Reality (AR); User Experience (UX); UX Evaluation; UX Questionnaires.
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TUTORIAL OBJECTIVES

…provide an understanding regarding the relevance of 

UX research

Graser, Stefan – RheinMain University of Applied Sciences, Germany

…provide insights into survey design and existing UX 

questionnaires 

…provide the current state of UX research in the field of 

Augmented Reality

…indicate challenges and future directions
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YOU ARE NOT YOUR USER

It is impossible for us to know 

how other people use our 

products 

Graser, Stefan – RheinMain University of Applied Sciences, Germany
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IT IS IMPORTANT TO UNDERSTAND THE USER

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Industry research often focuses on the 

clients…
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IT IS IMPORTANT TO UNDERSTAND THE USER

Industry research often focuses on the 

clients…

… however, the client’s needs may 

differ from the user’s needs!

Graser, Stefan – RheinMain University of Applied Sciences, Germany
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EARLY UX RESEARCH CAN AVOID “BAND-AIDS”

UX research is often forgotten in 

the early stage of product 

development. 

Therefore, companies often resort 

to “band aids” to cover their 

mistakes

Graser, Stefan – RheinMain University of Applied Sciences, Germany
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WHY IS UX RESEARCH IMPORTANT

…enables us to learn and 

understand our users and 

their experiences

Graser, Stefan – RheinMain University of Applied Sciences, Germany

UX research… 

…avoids mistakes and 

problems arising after 

product launch
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UNDERSTANDING USER EXPERIENCE

Graser, Stefan – RheinMain University of Applied Sciences, Germany

https://www.modernanalyst.com/Resources/BusinessAnalystHumor/tabid/218/ID/5738/UX_Class_-_User_Experience_Design.aspx
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UNDERSTANDING USER EXPERIENCE

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Person’s perceptions 

and responses that 

result from the use or 

anticipated use of a 

product, system or 

service. 

(DIN ISO 9241-210)

“

”

The systematic 

investigation of how 

people interact with 

products. 

We measure attitudes, 

perceptions, and 

behaviors.

“

”

User Experience UX Research
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FACETS OF USER EXPERIENCE

Graser, Stefan – RheinMain University of Applied Sciences, Germany

https://www.swohlwahr.com/post/cx-and-the-dehumanization-of-a-profession

• Holistic Human-Centered Design

UX is not limited to software or digital 

products, it covers all human 

interactions with systems

• User Roles Beyond Customers

Every customer is a user, but not 

every user is a customer. UX 

considers all roles

• Quality Principles & Standard     

UX requires systematic, evidence-

based methods
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DESIGNING THE USER EXPERIENCE

Graser, Stefan – RheinMain University of Applied Sciences, Germany

https://www.tsw.it/en/journal-eng/research-experiences/what-is-user-experience/

• Design means planning 

experiences    

It’s not just drawing or making 

objects, but shaping systems 

and services that people live 

and use

• User-centered design:

Focuses on people’s needs 

and contexts, using flexible 

guidelines instead of one-size-

fits-all rules.
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USER EXPERIENCE VS USER INTERFACE-DESIGN

Graser, Stefan – RheinMain University of Applied Sciences, Germany

• Intended vs. actual use 

What designers plan may not 

match how people prefer to 

interact

• Users shape the experience 

Real behavior reveals needs 

that weren’t considered in 

design
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THEORETICAL FOUNDATION

Graser, Stefan – RheinMain University of Applied Sciences, Germany

M. Hassenzahl, “The thing and I: understanding the relationship between user and product,” in Funology: from usability to enjoyment. USA: Kluwer 

Academic Publishers, Jan. 2005, pp. 31–42.
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THEORETICAL FOUNDATION

26.09.2025 19

Designers intend to create a specific 

experience based on their subjective 

opinions

Using a product creates an apparent 

product character constructed on the 

combination of product features 

created by the designer and personal 

expectations and standards

Graser, Stefan – RheinMain University of Applied Sciences, Germany



15,50 15,500,00

15,50 15,500,00

8,40 8,40

5,24 5,24

0,00 0,00

7,84 7,84

8,92 8,9226.09.2025 20

USER EXPERIENCE DESIGN

Graser, Stefan – RheinMain University of Applied Sciences, Germany

“Good design is actually a lot harder to notice than poor 

design, in part because good designs fit our needs so well 

that the design is invisible.”

- Don Norman
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USER EXPERIENCE RESEARCH

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Romano Bergstrom, J. & Werner, K. (2017). Data Science and UX Research to Understand Users’ Experiences and Perceptions. Poster 
presentation at the Women in Data Science and Statistics conference, La Jolla, CA, Oct 2017
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USER EXPERIENCE EVALUATION METHODS

26.09.2025 23

…Heuristics

…Design Recommendations 

…Guidelines

…

…A/B-Testing

…Interviews

…Surveys

…

Graser, Stefan – RheinMain University of Applied Sciences, Germany
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LANDSCAPE OF USER RESEARCH METHODS

Graser, Stefan – RheinMain University of Applied Sciences, Germany

https://www.nngroup.com/articles/which-ux-research-methods/
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RESEARCH METHODS COMPARISON MATRIX

Graser, Stefan – RheinMain University of Applied Sciences, Germany

https://verstaresearch.com/blog/8-

morphing-methods-as-market-

research-shifts-to-ux-research/
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UX DATA

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Self Report

• Scale rating

• Think-aloud protocol

• Interviews

• …

Observational

• Click rates / patterns

• Task accuracy

• Time to complete tasks

• Conversations rates

• …Implicit

• Eye tracking

• Behavioral analysis

• Pupil dilation

• …
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QUESTIONNAIRES & SURVEYS

Graser, Stefan – RheinMain University of Applied Sciences, Germany

• Best way to capture the subjective 

perception of users (self-reported data)

• Most applied, both in general and in the 

context of Augmented Reality

• Simple, fast, and cost-efficient use
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QUESTIONNAIRES & SURVEYS

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Stephanidis, C., & Salvendy, G. (Eds.). (2024). User Experience Methods and Tools in 

Human-Computer Interaction (1st ed.). CRC Press. https://doi.org/10.1201/9781003495161

https://books.google.de/books?hl=en&lr=&id=nuMTEQAAQBAJ&oi=fnd&pg=PA121&dq=info:BGmvfC-JO8cJ:scholar.google.com&ots=y1xA6ieb4m&sig=YZ2__CQqWvt_hs3DDvGxiCt3ffA&redir_esc=y#v=onepage&q&f=false
https://books.google.de/books?hl=en&lr=&id=nuMTEQAAQBAJ&oi=fnd&pg=PA121&dq=info:BGmvfC-JO8cJ:scholar.google.com&ots=y1xA6ieb4m&sig=YZ2__CQqWvt_hs3DDvGxiCt3ffA&redir_esc=y#v=onepage&q&f=false
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Questionnaires are structured based on UX dimensions, items, and rating scales.

STRUCTURE OF QUESTIONNAIRES (EXAMPLE: UEQ) 

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Laugwitz, B., Held, T., & Schrepp, M. (2008). Construction and evaluation of a user experience questionnaire. In Symposium of the 

Austrian HCI and usability engineering group (pp. 63-76). Berlin, Heidelberg: Springer.
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(1) Do not ask leading questions

QUESTIONNAIRE DESIGN: BASIC RULES

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Tourangeau, R., Couper, M. P., & Conrad, F. (2004). Spacing, Position, and Order: 

Interpretive Heuristics for Visual Features of Survey Questions. Public Opinion Quarterly, 

68(3), 368–393. https://doi.org/10.1093/poq/nfh035

https://psycnet.apa.org/doi/10.1093/poq/nfh035
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(2) Middle means typical

QUESTIONNAIRE DESIGN: BASIC RULES

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Conceptual midpoint = visual midpoint

Tourangeau, R., Couper, M. P., & Conrad, F. (2004). Spacing, Position, and Order: 

Interpretive Heuristics for Visual Features of Survey Questions. Public Opinion Quarterly, 

68(3), 368–393. https://doi.org/10.1093/poq/nfh035

https://psycnet.apa.org/doi/10.1093/poq/nfh035
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(2) Middle means typical

QUESTIONNAIRE DESIGN: BASIC RULES

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Conceptual midpoint

Visual midpoint

Tourangeau, R., Couper, M. P., & Conrad, F. (2004). Spacing, Position, and Order: 

Interpretive Heuristics for Visual Features of Survey Questions. Public Opinion Quarterly, 

68(3), 368–393. https://doi.org/10.1093/poq/nfh035

https://psycnet.apa.org/doi/10.1093/poq/nfh035
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(2) Middle means typical

QUESTIONNAIRE DESIGN: BASIC RULES

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Conceptual midpoint = visual midpoint

Tourangeau, R., Couper, M. P., & Conrad, F. (2004). Spacing, Position, and Order: 

Interpretive Heuristics for Visual Features of Survey Questions. Public Opinion Quarterly, 

68(3), 368–393. https://doi.org/10.1093/poq/nfh035

https://psycnet.apa.org/doi/10.1093/poq/nfh035
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(3) Responses options should be exhaustive and mutually exclusive

QUESTIONNAIRE DESIGN: BASIC RULES

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Tourangeau, R., Couper, M. P., & Conrad, F. (2004). Spacing, Position, and Order: Interpretive Heuristics for Visual Features of Survey Questions. Public 

Opinion Quarterly, 68(3), 368–393. https://doi.org/10.1093/poq/nfh035

https://psycnet.apa.org/doi/10.1093/poq/nfh035
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(4) Do not ask double-barreled questions.

QUESTIONNAIRE DESIGN: BASIC RULES

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Tourangeau, R., Couper, M. P., & Conrad, F. (2004). Spacing, Position, and Order: Interpretive Heuristics for Visual Features of Survey Questions. Public 

Opinion Quarterly, 68(3), 368–393. https://doi.org/10.1093/poq/nfh035

https://psycnet.apa.org/doi/10.1093/poq/nfh035
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(4) Do not ask double-barreled questions.

QUESTIONNAIRE DESIGN: BASIC RULES

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Tourangeau, R., Couper, M. P., & Conrad, F. (2004). Spacing, Position, and Order: Interpretive Heuristics for Visual Features of Survey Questions. Public 

Opinion Quarterly, 68(3), 368–393. https://doi.org/10.1093/poq/nfh035

https://psycnet.apa.org/doi/10.1093/poq/nfh035
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(5) Do not ask too many open-ended questions.

QUESTIONNAIRE DESIGN: BASIC RULES

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Tourangeau, R., Couper, M. P., & Conrad, F. (2004). Spacing, Position, and Order: Interpretive Heuristics for Visual Features of Survey Questions. Public 

Opinion Quarterly, 68(3), 368–393. https://doi.org/10.1093/poq/nfh035

https://psycnet.apa.org/doi/10.1093/poq/nfh035
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• Existing questionnaires differ 

in structure and focus

• Pure adoption of 

questionnaires risk losing 

their original quality (still 

measuring what they were 

initially designed to 

measure?)

EXISITING UX QUESTIONNAIRES

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Schrepp, M. (2020). A comparison of ux questionnaires-

what is their underlying concept of user experience?. 

In Mensch und Computer 2020-Workshopband (pp. 10-

18420). Gesellschaft für Informatik eV.pragmatic, task-related hedonic, non task-related



15,50 15,500,00

15,50 15,500,00

8,40 8,40

5,24 5,24

0,00 0,00

7,84 7,84

8,92 8,9226.09.2025 41

MOST USED SCALES IN UX RESEARCH

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Perrig, S. A., Aeschbach, L. F., Scharowski, N., von Felten, N., Opwis, K., & Brühlmann, F. (2024). Measurement practices in 

user experience (UX) research: A systematic quantitative literature review. Frontiers in Computer Science, 6, 1368860.

Published at CHI ’19–’22, across 60 eligible papers, 85 

different scales for a total of 155 uses
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User Experience Questionnaire Plus 

(UEQ+) Framework

• List of 27 UX scales to be combined 

to build a questionnaire

• Includes scale descriptions and 

classification 

CHOOSING THE SUITABLE SCALE

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Schrepp, M., & Thomaschewski, J. (2019). Design and validation of a framework 

for the creation of user experience questionnaires. IJIMAI, 5(7), 88-95.

https://ueqplus.ueq-research.org/
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METHODOLOGICAL APPROACH
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n = 38
Purely Quantitative

n = 23
Mixed-method

n = 10
Purely Qualitative

Graser, Stefan – RheinMain University of Applied Sciences, Germany
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APPLIED EVALUATION METHODS
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69

19

2

2

2

1

1

0 10 20 30 40 50 60 70 80

Questionnaires

Interviews

(Usability)
performance analysis

Observation logs

NLP appraoches

Usability Testing
(Thinking Aloud)

Eye-tracking

• UEQ (n = 10)

• SUS (n = 8)

• QUIS

• AttrakDiff

• SSQ

• NASA-TLX

• TPI

• HARUS

• PSSQU

• TAM 

• UTAUT

Graser, Stefan – RheinMain University of Applied Sciences, Germany

*across 83 papers

Graser, S., Kirschenlohr, F., Böhm, S. (2024). User Experience Evaluation of Augmented Reality - a 

Systematic Literature Review, The Seventeenth International Conference on Advances in Human-

oriented and Personalized Mechanisms, Technologies, and Services CENTRIC 2024, Venice, 

Italy. https://www.thinkmind.org/library/CENTRIC/CENTRIC_2024/centric_2024_1_30_30013.html

https://www.thinkmind.org/library/CENTRIC/CENTRIC_2024/centric_2024_1_30_30013.html
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EXISTING AR-SPECIFIC QUESTIONNAIRES
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HARUS
Handheld Augmented 

Reality Usability Scale

Usability of handheld 

AR devices

Comprehensibility

Manipulability

16 items 

7-point rating scale

ARI
Augmented Reality 

Immersion Questionnaire

Immersion in location-

aware AR settings

Engagement 

Engrossment 

Total Immersion

21 items

7-point rating scale

CIQ
Customizable Interaction Questionnaire

Quality of Interaction with objects

Quality of Interactions

Comfort

Assessment of Task Performance

Consistency with Expectation

Quality of the Sensory 

Enhancements

17 items

5-point rating scale

name

focus

dimensions

Items

scale format

Graser, Stefan – RheinMain University of Applied Sciences, Germany
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UX DIMENSIONS WITHIN EXISTING QUESTIONNAIRES
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No AR-specific UX questionnaire for CT exists 
measuring all relevant UX dimension
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UEQ C C C C C

AttrakDiff2 C C

VisAWI C C C

meCUE C C C C C C

SUS

SUMI C C C C

Relevant UX dimensions for AR in CT

C   = complete included

      = partially included

Graser, Stefan – RheinMain University of Applied Sciences, Germany
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AR-SPECIFIC UX QUESTIONNAIRE UXARCIS
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• Quantifying both product features and product character as UX dimensions

• 7-Point Likert Scale

• Evaluation based on various AR training scenarios in CT

Reframed AR system 

characteristics from 

users’ perspective 

within the field training 

and education

Semantically clearly described UX dimensions 

relevant for AR in CT
Graser, Stefan – RheinMain University of Applied Sciences, Germany

Graser, S., Schrepp, M., Krüger, J., Böhm, S. (2025). Development of a UX Measurement Approach for Augmented Reality 

in Corporate Training HCII 2025. Lecture Notes in Computer Science, Springer, Cham. [accepted for publication]
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1. Introduction

2. Understanding User Experience

3. User Experience Evaluation Methods

4. Survey Design

5. User Experience Questionnaires

6. User Experience of Augmented Reality

7. Challenges & Future Directions

AGENDA

Graser, Stefan – RheinMain University of Applied Sciences, Germany
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CHALLENGE: LIMITED INTERPRETATION

Indication of the user perception, but no concrete, practical 
feedback for system improvement.  

Graser, Stefan – RheinMain University of Applied Sciences, Germany

??

What does this mean for the 

developer?

What must be improved to…

…make the application faster, more 

efficient, practical and organized?

Example: Evaluation results indicate a low efficiency

→ slow, inefficient, impractical, and cluttered
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CHALLENGE: EARLY UX-INTEGRATION IN DEV OPS
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…Heuristics

…Design Recommendations 

…Guidelines

…

…A/B-Testing

…Interviews

…Surveys

…

Graser, Stefan – RheinMain University of Applied Sciences, Germany

????

Currently, we don’t know how best practices influence the 
UX and the other way round!
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AI based…

 …user personas

 …data evaluation and analysis 

 …data interpretation

 …text operations

FUTURE DIRECTIONS: AI-BASED UX RESEARCH

(Generative) Artificial Intelligence as driver and chance to enhance UX 

research activities 

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Graser, S., Snimshchikova, A., Schrepp, M., Böhm, S. (2024). Enhancing UX Research Activities Using GenAI - Potential 

Applications and Challences, The Seventeenth International Conference on Advances in Human-oriented and Personalized 

Mechanisms, Technologies, and Services CENTRIC 2024, Venice, 

Italy. https://www.thinkmind.org/library/CENTRIC/CENTRIC_2024/centric_2024_1_10_30004.html

https://www.thinkmind.org/library/CENTRIC/CENTRIC_2024/centric_2024_1_10_30004.html
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FUTURE DIRECTIONS: AI-BASED UX RESEARCH

Graser, Stefan – RheinMain University of Applied Sciences, Germany

Are we doomed?
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FH Wiesbaden wurde zu Hochschule RheinMain - Design Tagebuch

stefan.graser@hs-rm.de

+49 611 9495 2248

https://www.hs-rm.de/ueber-uns/organisation/personen/person/stefan-graser

Thank you 

for your attention!

Linkedin-Logo-Vektor, Linkedin-Symbol, Linkedin-Symbol freier Vektor  18910721 Vektor Kunst bei Vecteezy

Connect!

https://www.hs-rm.de/design-informatik-medien/forschung/caebus
https://www.linkedin.com/in/stefan-graser-2486a91a0/

	Folie 1
	Folie 2: Summary
	Folie 3: Stefan Graser
	Folie 4: Tutorial objectives
	Folie 5: AGENDA
	Folie 6: AGENDA
	Folie 7: You are not your user
	Folie 8: It is important to understand the user
	Folie 9: It is important to understand the user
	Folie 10: Early UX research can avoid “band-aids”
	Folie 11: Why is ux research important
	Folie 12: AGENDA
	Folie 13: understanding user experience
	Folie 14: understanding user experience
	Folie 15: Facets of user eXperience
	Folie 16: Designing the user experience
	Folie 17: User experience vs User Interface-design
	Folie 18: Theoretical Foundation
	Folie 19: Theoretical Foundation
	Folie 20: User experience design
	Folie 21: User experience Research
	Folie 22: AGENDA
	Folie 23: User Experience evaluation methods
	Folie 24: Landscape of user research methods
	Folie 25: research methods comparison matrix
	Folie 26: Ux data
	Folie 27: Questionnaires & Surveys
	Folie 28: AGENDA
	Folie 29: Questionnaires & Surveys
	Folie 30: Structure of questionnaires (Example: UEQ) 
	Folie 31: Questionnaire design: basic rules
	Folie 32: Questionnaire design: basic rules
	Folie 33: Questionnaire design: basic rules
	Folie 34: Questionnaire design: basic rules
	Folie 35: Questionnaire design: basic rules
	Folie 36: Questionnaire design: basic rules
	Folie 37: Questionnaire design: basic rules
	Folie 38: Questionnaire design: basic rules
	Folie 39: AGENDA
	Folie 40: Exisiting UX questionnaires
	Folie 41: most used scales in UX research
	Folie 42: Choosing the suitable scale
	Folie 43: AGENDA
	Folie 44: Methodological approach
	Folie 45: Applied Evaluation Methods
	Folie 46: Existing Ar-specific questionnaires
	Folie 47: UX Dimensions within existing questionnaires
	Folie 48: Ar-specific UX questionnaire UXARcis
	Folie 49: AGENDA
	Folie 50: Challenge: Limited interpretation
	Folie 51: Challenge: Early UX-integration in dev ops
	Folie 52: Future directions: Ai-based UX research
	Folie 53: Future directions: Ai-based UX research
	Folie 54: Thank you  for your attention!

