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User Studies
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Vertr.-Prof. Dr. Sven Schneider
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APPROACHING THE CHALLENGES

2. Individual Differences

- Age
- Gender
- Nationality
- Education
- Background Knowledge
- Abilities
- Goals
- …

1. Many features

- Geometry
- Color
- Sound
- Smell
- Taste
- Temperature
- Humidity
- …

Environment

Human

Interactions

Interactions

3. Dynamics

- the enviroment can change
- humans can change

4. Other 
Humans



USER STUDIES
Observing how humans behave/feel in an environment
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USER STUDIES
Pre- and Post Occupancy Evaluation
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‘‘The lack of accessibility is 

bewildering’’

‘‘I’m still not sure how I would 

get out if there was ever a fire, 

even after visiting weekly for 

almost two years”

‘‘It’s basically a cold labyrinth ... I 

can’t get past the lack of 

functionality’’
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USER STUDIES
Types of Data
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PHYSIOLOGICAL DATA
Methods

Data

• Heart Rate

• Blood Pressure

• Body Temperature

• Skin conductance

• Neural activity

https://www.emotiv.com

https://www.empatica.com/

Measuring Tools

• Wristband

• Electroencephalography (EEG)

• Magnetic resonance imaging (MRI)



PHYSIOLOGICAL DATA - EXAMPLE
Effect on vegetation on stress

Jie Yina,b,⁎,1, Jing Yuana,1, Nastaran Arfaeia, Paul J. Catalanoc,d, Joseph G. Allena,2,

John D. Spenglera (2020) Effects of biophilic indoor environment on stress and anxiety recovery: A

between-subjects experiment in virtual reality



PHYSIOLOGICAL DATA - EXAMPLE
Arousal along a path in the city

Ojha, V. (2017) Pattern Discovery: Human perception of the city dynamics

Average Arousal of 20 study participants

high

low
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BEHAVIOURAL DATA
Unobstructed Observation

Observer

Record Behavior



BEHAVIOURAL DATA
Unobstructed Observation

W. Whyte - The Social Life of Small Urban Spaces
https://vimeo.com/111488563



UNOBSTRUCTED OBSERVATION
Tracing Movement

Mapping Traces of people
Gehl & Svarre (2013) How to study public life



UNOBSTRUCTED OBSERVATION
Mapping Stationary Activities

Activity Mapping
Gehl & Svarre (2013) How to study public life



UNOBSTRUCTED OBSERVATION
Mapping Stationary Activities

Stationary Activity Rates
Appleyard, D. (1981) Livable Streets

Image from: https://vimeo.com/16399180



BEHAVIOURAL DATA
Task-Based Observation

Observer

Gives taskTries to 
solve task

Record Behavior



TASK-BASED OBSERVATION
Wayfinding Tasks

Visualisation in RevitWayfinding inside the Virtual Environment
Students: Patrycja Badura, Bao Fangting, Asha Nariyambut Murali



WAYFINDING TASK
Example: Finding the Entrance to the Station

Start

Ziel



WAYFINDING TASK
Example: Finding the Toilets in the Station

Start

Ziel



TASK-BASED OBSERVATION
Pointing Task

Your train is 20 min late. You want to 

rest. Mark three places, where you 

would like / not like to sit!



POINTING TASK
Example: Seating Preferences for new Furniture for Weimar Train Station 

Entwurf für die Umgestaltung der Wartehalle des Weimarer 
BahnhofsMaster Thesis, Fanging Bao



POINTING TASK
Example: Seating Preferences for new Furniture for Weimar Train Station

Ergebnisse der Sitzpräferenzstudie
Master Thesis, Fanging Bao

A
B

C

BA C

like    dislike  
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COGNITIVE DATA
Methods

Why am i standing 
here?

How do i feel about 
this place?

And what is it that 
makes me feel like 

that?

• Interviews

• Questionnaires

• Think aloud

Methods



COGNITIVE DATA
Caputuring Experience & Perception

Semantic Differential, used to caputure 
the meaning of something (e.g. a place).

(originally developed to measure the 
meaning of words → Osgood, 1952, The 
nature and measurement of meaning)

Presents opposite word pairs, whereby the 
participants chose on a certain scale (e.g. 5-
point-likert scale)

Example for a semantic differential
Lawson, 2001, The Language of space



SEMANTIC DIFFERENTIAL
Example – Perception of Urban Space

Mapping of the results (like/dislike)
Bielik et al., (2015)



COGNITIVE DATA
Semantic Differential in VREVAL

Visualisation in RevitQuestionnaire inside the Virtual Environment
Students: Carlotta Di Iesu, Henry Hadathia, Pablo Silva, Bernardo Villagra



SEMANTIC DIFFERENTAL
Example: Spatial Experience of an underpass
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Variant A Variant B

v v

SEMANTIC DIFFERENTAL
Example: Aesthetic evaluation of a building shape

Bewertung des stadträumlichen Eindrucks 
unterschiedlicher Bebauungsvarianten



COGNITVE DATA
Method of choice

„Which of the following variants do you like best?“



METHOD OF CHOICE
Example

Low

8%

Medium

22%

High

13%

Low

12%

Medium

19%

High

26%

Simple Shape Complex Shape

„Which of the following variants do you like best?“



COGNITIVE DATA
Think-aloud method

On first sight i 
could identify the 

entrance, …

Oh, inside it looks 
quite dark!

I like that the coffee bar is 
always visible and easy to 

reach!



THINK ALOUD
Annotations in a Virtual Environment

Visualisation in Revit
Students: Carlotta Di Iesu, Henry Hadathia, Pablo Silva, Bernardo Villagra

Annotations inside the Virtual Environment



THINK ALOUD
Example

Visualisation of the annotations
Students: Hussam Chbeib, Julius Morschek, 

Lucia Guzmán Martínez, Margherita Ghisalberti



USER STUDIES
Challenges?
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STUDY IDEAS
Alina – Activities on Balcony (size, current 1.4 m)

Andrei – Balcony (connection, inside/outside, loggia, light, workspace)

Emanuel – Shape of Room (Perceived Size)

Hatice – Sitting Space in the kitchen 

Igor & Stefanie – Parking House Hamburg (ceiling height, <2.5 m), Cluster Appartments

Jordan – Ceiling Height & Window Size / Room Size OR: Change Floorplan Connect rooms differently

Miriam Anna – Position of Kitchen?

Miriam Louisa – Multi-Purpose Furniture in the Hallway

Yuegon – Location of Living Room 



USER STUDIES
Some Guidelines
Lecturer:

Vertr.-Prof. Dr. Sven Schneider



BEFORE THE STUDY
Creating Hypotheses

Design Hypothesis for a Home for Elderly
Zeisel, J. (2006) Inquiry by Design



AVOID BIAS!
Don‘t try to influence the particpants!

Bias guides participants to choose a certain answer. For 
the sake of objectivity this clearly must be avoided!



AVOID BIAS!
Don‘t try to influence the particpants!

Bias guides participants to choose a certain answer. For 
the sake of objectivity this clearly must be avoided!

Bias in the formulation of questions:

„Do you think this is a comfortable space?“

„How do you like this space?

O It‘s great!        O It‘s good      O It‘s absolutely terrible!“



AVOID BIAS!
Don‘t try to influence the particpants!

Bias in the selection of cases:

„Which of the two variants do you like best?“
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Don‘t try to influence the particpants!

Bias in the selection of cases:

„Which of the two variants do you like best?“



PRE-KNOWLEDGE
What people know about the task or the building can influence the results!

The knowledge about a building arises 
during the study.

Tasks which are heavily influenced by 
the familiarity with the building (e.g. 
wayfinding) should be put in the right 
order.



PRE-KNOWLEDGE
Exercise

Task: Develop a test sequence to 
study if people find (1) the toilets 
when coming from the tracks and 

(2) the entrance when coming 
from the city.

From the tracks

from the city



PRE-KNOWLEDGE
Exercise

Start

Goal



PRE-KNOWLEDGE
Exercise

Start

Goal



STUDY DESIGN
Within Subjects Vs. Between Subjects 

Test A Test B Test A Test B

Within Subjects Between Subjects



AVOID AMBIGUITY!
Formulate your questions clear & unmistakingly

Bad examples:

„How good is this space?“

→ too vague (what does good mean?)

→ hard to answer (good on which scale?)

„Does the verticality of this interior foster a sense of motion and enlightment?“

→ includes expert language! (verticality, sense of motion, enlightment)

→ different people will understand the terms differently

(also: it is biased, no other option is given)



LEVEL OF DETAIL
Representation of study cases

https://tim-friedrichs.de/verkaufen/homestaging/

General rule:

Model as detailed as necessary, 

not as detailed as possible!

Figure out, what‘s really needed for a proper 
evaluation and then adjust the design model to it!


