


Supplementary Material

A  Interview participants
Table 1. Interview participants.
	No.
	Pseud-onym
	Age   
	Job title
	Working domain
	Industry / Academia
	Experie-nce years
	Background

	1
	Alice
	31–40
	Project manager
	E-learning service
	Industry
	1–5
	Communication psychology, requirement engineering

	2
	Bert
	4–50
	Senior UX Designer
	Home-appliance
	Industry
	6–10
	HCI design

	3
	Carl
	31–40
	Usability engineer
	Website
	Industry
	6–10
	Computer science, HCI design

	4
	David
	31–40
	Project manager
	Apps for building architecture
	Industry
	11–15
	Software development, HCI design

	5
	Emma
	31–40
	Product manager
	[bookmark: _Hlk55088595]Customer relationship management system
	Industry
	6–10
	HCI design

	6
	Frank
	50–60
	Professor 
	Research, programming 
	Academia
	20–25
	Information systems, HCI research

	7
	Grace
	50–60
	Developer
	Campus management software
	Academia
	6–10
	Usability engineering

	8
	Harry
	21–30
	UX researcher
	Management information system
	Industry
	1–5
	Business psychology, UX

	9
	Irene
	31–40
	Research fellow
	Research, software engineering
	Academia
	6–10
	Computer science, software engineering

	10
	Jan
	50–60
	Professor
	Research, software engineering
	Academia
	11–15
	Software engineering, mathematics

	11
	Kevin
	41–50
	Professor
	Research, programming
	Academia
	6–10
	Software engineering

	12
	Lisa
	41–50
	Lecturer
	Teaching, HCI
	Academia
	6–10
	Computer science, HCI research

	13
	Max
	31–40
	Product manager
	Mobile apps
	Industry
	1–5
	Communication design, UX

	14
	Neil
	31–40
	UX designer
	Website
	Industry
	6–10
	Software engineering, usability engineering

	15
	Oliver
	50–60
	GUI designer
	Medical equipment
	Industry
	6–10
	Graphic design, HCI design



B Classified Design Methods
Table 2. Classified design methods.
	
	Durati-on
	Time depen-dency
	Design phase
	Participant
	Evaluation type
	Setting

	Name
	 Long-term study
	 Short-term study
	 Real-time
	 Retrospective
	 Planning
	 Low-fidelity prototyping
	 High-fidelity prototyping
	 Release
	 User involved
	 Product team
	 Stakeholder
	 Questionnaire
	 Interview
	 Experiment
	 Observation
	 Group discussion
	 Field
	 Lab
	 Office

	3-12-3 Brainstorming
	
	x
	x
	
	x
	
	
	
	
	x
	
	
	
	
	
	x
	
	
	x

	3E (Expressing Experiences and Emotions)
	
	x
	
	x
	
	
	x
	
	x
	 
	 
	x
	
	
	
	
	 
	 
	x

	6-3-5 Brainwriting
	
	x
	x
	
	x
	
	
	
	 
	x
	 
	
	
	
	
	x
	 
	 
	x

	A/B Testing
	
	x
	x
	
	
	
	x
	
	x
	 
	 
	
	
	x
	
	
	 
	x
	 

	Activity Map
	
	x
	x
	
	x
	
	
	
	 
	x
	 
	
	
	
	
	x
	 
	 
	x

	Actors Mapping
	
	x
	
	x
	x
	
	
	
	 
	 
	x
	
	
	
	
	x
	 
	 
	x

	Affinity Diagramming
	
	x
	
	x
	x
	
	
	
	 
	 
	x
	
	
	
	
	x
	 
	 
	x

	Attribute Listing
	
	x
	
	x
	
	
	
	x
	 
	x
	 
	
	
	
	x
	
	 
	 
	x

	Behavioral Mapping
	x
	
	x
	
	
	
	
	x
	x
	
	
	
	
	
	x
	
	x
	
	

	Bodystorming
	
	x
	x
	
	
	x
	
	
	
	
	x
	
	
	
	
	x
	
	
	x

	Business Origami
	
	x
	x
	
	
	x
	
	
	
	
	x
	
	
	
	
	x
	
	
	x

	Co-Discovery
	
	x
	x
	
	
	
	x
	
	x
	
	
	
	
	
	x
	
	
	x
	

	Cognitive Mapping
	
	x
	x
	
	x
	
	
	
	
	
	x
	
	
	
	
	x
	
	
	x

	Cognitive Walkthrough 
	
	x
	x
	
	
	x
	
	
	
	x
	
	
	x
	
	
	
	
	
	x

	Collaborative Sketching
	
	x
	x
	
	
	x
	
	
	
	x
	
	
	
	
	
	x
	
	
	x

	Concept Mapping
	
	x
	x
	
	x
	
	
	
	x
	
	
	
	
	
	
	x
	
	
	x

	Concurrent Think-Aloud 
	
	x
	x
	
	
	
	x
	
	x
	
	
	
	
	x
	
	
	
	x
	

	Content Inventory & Audit
	
	x
	
	x
	
	
	
	x
	
	x
	
	
	
	
	x
	
	
	
	x

	Contextual Laddering
	
	x
	x
	
	x
	
	
	
	x
	
	
	
	x
	
	
	
	
	
	x

	Critical Incident Technique
	
	x
	x
	
	
	
	
	x
	x
	
	
	
	x
	
	
	
	
	
	x

	Desirability Testing with Product Reaction Cards
	
	x
	x
	
	
	x
	
	
	x
	
	
	
	
	
	
	x
	
	
	x

	Diary Studies
	x
	
	
	x
	
	
	
	x
	x
	
	
	x
	
	
	
	
	x
	
	

	Directed Storytelling
	
	x
	x
	
	x
	
	
	
	
	x
	
	
	
	
	
	x
	
	
	x

	Experience Clips
	
	x
	x
	
	
	
	
	x
	x
	
	
	
	
	
	x
	
	x
	
	

	Experience Prototyping
	
	x
	x
	
	
	x
	
	
	
	
	x
	
	
	
	x
	
	
	
	x

	Eye-tracking
	
	x
	x
	
	
	
	x
	
	x
	
	
	
	
	x
	
	
	
	x
	

	Flexible Modeling
	
	x
	x
	
	
	x
	
	
	x
	
	
	
	
	
	
	x
	
	
	x

	Fly-on-the-Wall Observation
	
	x
	x
	
	x
	
	
	
	x
	
	
	
	
	
	x
	
	x
	
	

	Graffiti Walls
	x
	
	x
	
	x
	
	
	
	x
	
	
	
	
	
	x
	
	x
	
	

	Heuristic Evaluation
	
	x
	x
	
	
	x
	
	
	
	x
	
	x
	
	
	
	
	
	
	x

	Kano Analysis
	
	x
	x
	
	x
	
	
	
	x
	
	
	x
	
	
	
	
	
	
	x

	LEGO Serious Play
	
	x
	x
	
	x
	
	
	
	
	
	x
	
	
	
	
	x
	
	
	x

	Mental Model Diagramming
	x
	
	
	x
	x
	
	
	
	x
	
	
	
	
	
	
	x
	
	
	x

	Mind Mapping
	
	x
	
	x
	x
	
	
	
	
	x
	
	
	
	
	
	x
	
	
	x

	Mood Boards
	
	x
	
	x
	
	x
	
	
	
	x
	
	
	
	
	
	x
	x
	
	

	Motivation Matrix
	
	x
	
	x
	x
	
	
	
	
	
	x
	x
	
	
	
	
	
	
	x

	Offering Mapping
	
	x
	
	x
	x
	
	
	
	
	
	x
	
	
	
	
	x
	
	
	x

	Personas
	
	x
	
	x
	x
	
	
	
	
	x
	
	
	
	
	
	x
	
	
	x

	Phillips 66
	
	x
	x
	
	x
	
	
	
	 
	 
	x
	
	
	
	
	x
	 
	 
	x

	Photo Elicitation Interviewing
	x
	
	 
	x
	x
	
	
	
	x
	
	
	
	x
	
	
	
	
	
	x

	Private Camera Conversation
	
	x
	
	x
	
	
	x
	
	x
	
	
	
	x
	
	
	
	
	x
	

	Product Experience Tracker
	x
	
	
	x
	
	
	
	x
	x
	
	
	x
	
	
	
	
	x
	
	

	Repertory Grids
	
	x
	
	x
	
	x
	
	
	x
	
	
	
	
	x
	
	
	
	x
	

	Retrospective Think-Aloud
	
	x
	
	x
	
	
	x
	
	x
	
	
	
	
	x
	
	
	
	x
	

	Role-Playing
	
	x
	x
	
	x
	
	
	
	
	
	x
	
	
	
	
	x
	
	
	x

	Scenarios
	
	x
	
	x
	x
	
	
	
	
	x
	
	
	
	
	
	x
	
	
	x

	Service Blueprints
	
	x
	
	x
	x
	
	
	
	x
	
	
	
	
	
	
	x
	
	
	x

	Shadowing
	
	x
	x
	
	x
	
	
	
	x
	
	
	
	
	
	x
	
	x
	
	

	Speed Dating
	
	x
	x
	
	
	x
	
	
	x
	
	
	
	
	
	x
	
	
	
	x

	Stakeholder Walkthrough
	
	x
	x
	
	
	x
	
	
	x
	
	
	
	
	
	
	x
	x
	
	

	Story Sharing
	
	x
	x
	
	x
	
	
	
	
	x
	
	
	
	
	
	x
	
	
	x

	Storyboarding
	
	x
	
	x
	x
	
	
	
	
	x
	
	
	
	
	
	x
	
	
	x

	Sustainability Map
	
	x
	x
	
	x
	
	
	
	 
	x
	 
	
	
	
	
	x
	 
	 
	x

	Teachback
	
	x
	x
	
	x
	
	
	
	
	
	x
	
	
	
	
	x
	 
	 
	x

	Territory Maps
	
	x
	x
	
	x
	
	
	
	
	
	x
	
	
	
	
	x
	
	
	x

	The Love Letter & the Breakdown Letter
	
	x
	
	x
	x
	
	
	
	x
	
	
	x
	
	
	
	
	
	
	x

	Thought Leader
	
	x
	x
	
	x
	
	
	
	 
	x
	 
	
	
	
	
	x
	 
	 
	x

	Time Machine
	
	x
	x
	
	x
	
	
	
	 
	x
	 
	
	
	
	
	x
	 
	 
	x

	Tomorrow Headlines
	
	x
	x
	
	x
	
	
	
	
	
	x
	
	
	
	
	x
	
	
	x

	Touchpoint Matrix
	
	x
	
	x
	x
	
	
	
	
	
	x
	
	
	
	x
	
	
	
	x

	User Journey Maps
	
	x
	
	x
	
	x
	
	
	x
	
	
	
	
	
	x
	
	
	
	x

	User Stories
	 
	x
	 
	x
	x
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	x
	 
	 
	x

	UX Curve
	x
	
	
	x
	
	
	
	x
	x
	
	
	x
	
	
	
	
	x
	
	

	Value Mapping
	 
	x
	 
	x
	x
	 
	 
	 
	 
	x
	 
	 
	 
	 
	 
	x
	 
	 
	x

	Web Analytics
	x
	
	x
	
	
	
	
	x
	x
	
	
	
	
	
	x
	
	
	
	x

	Wireframing
	
	x
	x
	
	
	x
	
	
	
	x
	
	
	
	
	
	x
	
	
	x

	Wishful Thinking
	
	x
	x
	
	x
	
	
	
	 
	x
	 
	
	
	
	
	x
	 
	 
	x

	Wizard of Oz
	
	x
	x
	
	
	x
	
	
	x
	
	
	
	
	x
	
	
	
	x
	



The following case is an abstraction of design scenarios that exemplifies how our taxonomy can guide the selection of applicable design methods by narrowing them down:
	Team members of the project ALPHA are looking for appropriate design methods. Project ALPHA is the new mobile application of a start-up still in stealth mode. The following situations apply: i) The design project is at the very early stage, and there is a need to plan the following actions; ii) the design methods should be able to collect real-time observation data; and iii) the project team has access to their users and expects to observe their habits.


When considering these situations, we can identify related dimensions and characteristics with our taxonomy. In the following paragraph, we explain how the taxonomy can be used in the aforementioned scenario and visualize an overview of the selection process in Figure 1.
[image: ]
Figure 1: Using the Taxonomy to Select Design Methods.

We can derive from the scenario that the design project is in the planning phase and designers want to include real-time data. These first two design situations pertain to the characteristic planning from the dimension design phase and the characteristic real-time from the dimension time dependency. When we use the taxonomy to select planning and real-time, all design methods that are classified under other characteristics from either dimension are filtered out. Thus, the number of relevant design methods that are suitable for the project decreases from 68 to 25. Based on the scenario, we can further argue that the designers are planning to conduct design activities by observing users. This leads us to select another two additional characteristics (i.e., user involved and observation). Subsequently, the methods classified under other characteristics from the dimensions of user participation and evaluation types are filtered out. Thus, the number of appropriate design methods for the design project is further reduced. Finally, only three methods remain (i.e., fly-on-the-wall observation, graffiti walls, and shadowing). The design novice now needs to select one of the three proposed design methods, knowing that all of them are suitable for his design situation. The example shows that the taxonomy provides a comprehensive overview of existing design methods and helps to filter design methods effectively. At the end, the design novices are left with a small and manageable number of selected options.
[bookmark: _Hlk57638639][bookmark: _Hlk56164621]The design situations of project ALPHA are synthesized from multiple design scenarios. Without abstractions from complex scenarios to specific situations, the dimensions may not be obviously reflected in design situations. Hence, design novices may become confused when mapping dimensions with design situations for practical use. The taxonomy should provide more information, such as the optimal sequence and possible combinations of dimensions to guide selections. 




C  Focus group participants
Table 3. Focus group participants.
	No.
	Pseudo-nym
	Age
	Degree
	Study
	Development experience for coursework
	Session

	1
	James
	24
	Bachelor’s degree
	Computer science
	Several websites based on existing templates
	1

	2
	Linda
	21
	Bachelor student
	Software engineer
	A subsystem for a website
	

	3
	Robert
	19
	Bachelor student
	Software engineer
	A library management system
	

	4
	Micheal
	22
	Bachelor student
	Computer science
	A backend of a mobile app
	

	5
	Carol
	21
	Bachelor student
	Automation
	A digital frequency meter
	

	6
	Paul
	24
	Bachelor student
	Computer science
	A website based on an existing template
	2

	7
	Mary
	24
	Master’s degree
	Computer science
	Mobile apps and WeChat small programs
	

	8
	Thomas
	20
	Bachelor student
	Advertisement
	No experience
	

	9
	Mark
	24
	Master’s degree
	Mathematics
	A website based on an existing template
	

	10
	Steven
	19
	Bachelor student
	Ocean engineering and technology
	No experience
	

	11
	Laura
	21
	Bachelor student
	Digital media technology
	Mobile apps
	3

	12
	Scott
	21
	Bachelor student
	Biological engineering
	No experience
	

	13
	Sarah
	21
	Bachelor student
	Computer science
	Mobile apps and a small game
	

	14
	Betty
	24
	Master’s degree
	Industrial engineering
	A website based on an existing template
	

	15
	Amy
	25
	Master’s degree
	Information and communications engineering
	Matlab GUI
	

	16
	Anna
	20
	Bachelor student
	Software engineering
	Websites and mobile apps
	4

	17
	Jessica
	24
	Bachelor student
	Biological engineering
	A small VR game
	

	18
	Janet
	20
	Bachelor student
	Information systems
	No experience
	

	19
	Julie
	22
	Bachelor student
	Communication
	Websites development
	

	20
	Eric
	22
	Bachelor student
	Thermal physical
	No experience
	

	21
	Joyce
	19
	Bachelor student
	Information security
	Mobile apps
	5

	22
	Jana
	18
	Bachelor student
	Medicine
	No experience
	

	23
	Jean
	20
	Bachelor student
	Journalism
	A backend of a system
	

	24
	Andrew
	20
	Bachelor student
	Geographic information science
	A backend of a website
	

	25
	Peter
	23
	Bachelor student
	Industrial engineering
	A backend of a mobile app
	




D  Qualitative data from focus groups
There are supporting evidence for these combinations in our discussions with the focus group participants. We present important combinations, their corresponding configurations from the fsQCA result, and exemplary quotes in Table 4. 
Table 4: Combinations of dimensions.
	Combination
	Representative quotations
	Configurations

	Design phase + duration
	“The focus in different design phases is different, also depending on time constraints.” (Sarah)
“The levels of completion in different design phases are different, which also depends on time constraints.” (Betty)
“Time spent in each design phase needs to be planned at the beginning.” (Amy)
	2

	Design phase + time dependency
	“Both real-time and retrospective feedback are needed throughout all the phases.” (Anna)
“I think the first step is to set aims for each phase. Then we collect real-time and retrospective feedback in each phase” (Jana)
	1a, 1b, 1c, 2

	Design phase + evaluation type
	“Dividing a whole design process into separated phases can improve efficiency and productivity. Evaluation needs to be conducted during the design phase, as it assesses the outcome of the previous phase and gives suggestions for the following phase.” (Robert)
	2

	Participant + evaluation type 
	“I think participant is import because people play different roles and use different types of methods in a project.” (Laura)
	3

	Time dependence + duration
	“Duration is the most important one for me. When we know how much time we have for the development, we can decide what functions should be included. Time dependency appears with duration. If we have to finish a task in a short time, we need to know people’s feedback in real time.” (Mary)
	3
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