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Abstract:
This study investigates the role of argumentation in co-design workshops, analyzing how specific co-design activities facilitate exchanges between architects and user-clients in the development of tools aimed at improving future collaboration throughout building design and construction processes. The research addresses four key questions: (i) Which activity generates the highest level of interaction and exchange? (ii) Which activity prompts the most argumentative expression? (iii) Do architects and user-clients rely more on abstract or concrete reasoning? (iv) Which themes provoke the most reactions or disagreements? Six “Ideation and Design” workshops, involving ten architects and six user-clients, served as the empirical context. The workshops involved structured activities designed to define challenges, to analyse and critique existing facilitation tools, and to collaboratively design new facilitation tools intended to support decision-making and dialogue in real-world architectural projects. Data analysis revealed that ideation activities elicited the most interaction, while activities focused on testimonies fostered monological argumentative discourse. Architects predominantly began with abstract arguments, gradually moving toward more concrete reflections, whereas user-clients began with concrete statements and then incorporated broader conceptual considerations. Themes such as “Client-Architect Dynamics” provoked the most reactions and disagreements, highlighting key friction points. This study contributes to a deeper understanding of communication dynamics in co-design settings that simulate—but do not directly engage in—building design. It demonstrates how the development of facilitation tools can provide a productive context for surfacing both intuitive and argumentative knowledge. The findings underscore the potential of co-design workshops to foster collaboration and gather diverse experiential and conceptual insights.
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[bookmark: _heading=h.jh9b8a4fj0od]1.Introduction
Design is the integration and creation of diverse knowledge—technical, social, and comparative—while aligning different values toward a shared goal: a design solution. (Kleinsmann & Valkenburg, 2008; Carlisle & Dean, 1999; Darses, 2002). Co-design builds on this by incorporating professional and user expertise, recognizing users as "experts of their experience." (Steen, 2013; Steen et al., 2011; Sanders & Stappers, 2008).
In collaborative settings, knowledge integration occurs through interactions between parties working together in a given context (Mengis & Eppler, 2006). Unlike knowledge transfer, which aims to close expertise gaps, knowledge integration maintains specialization while enabling the combination and application of these forms of knowledge to inform decisions (Eisenhardt & Santos, 2000). Its quality depends on the richness of the knowledge sources (Carlisle & Dean, 1999), balanced participation, the ability to navigate between big-picture and specific concerns, having a common ground, and constructive conflict (Mengis & Eppler, 2006).
In design, knowledge integration supports both the exploration of the problem and the proposition and testing of solutions. This iterative, abductive process allows the problem and solution to co-evolve (Dorst & Cross, 2001; Hatchuel & Weil, 2009; Steen, 2013). Co-designers contribute by sharing experiences, perspectives, and knowledge to build arguments for defining the problem and for proposing and evaluating design solutions (Le Bail et al., 2022). Therefore, argumentation plays a key role in knowledge integration in co-design.
Despite growing interest in user involvement in design, most empirical studies and toolkits have focused on public infrastructure contexts rather than private housing. For instance, Wang et al. (2022) developed a toolkit to support the co-design of active ageing interventions with older adults, combining behavior change techniques and participatory methods tailored to users’ cognitive and emotional capacities. Similarly, Hyysalo and Johnson (2024) offer a comprehensive review of user involvement approaches across sectors, proposing a typology of methods and configurations for organizing designer–user relationships over time and space. However, they point out that practitioners often apply tools opportunistically, without critically aligning them with their project’s participatory ambitions or constraints. While these contributions offer valuable structuring principles, they do not directly address the specific dynamics of one-to-one professional–client relationships in housing design—particularly when users are private clients co-funding and co-shaping their future homes.
Furthermore, while some architectural research has investigated the impact of systemic shifts—such as fragmentation (Norell & Stehn, 2025), role evolution (Norell & Engström, 2025), or co-located multidisciplinary collaboration (Luck, 2014)—few studies have translated these insights into actionable tools that support architects in engaging lay clients in meaningful design participation. Norell and Stehn (2025) show that architects adapt to ongoing fragmentation through micro-level role negotiations, which can paradoxically reinforce fragmentation rather than resolve it. Norell and Engström (2025) highlight the ambivalence architects feel when asked to assume new roles related to sustainability and digitalization, especially when legitimacy is unclear. These findings suggest that participatory ambitions in housing projects may be undermined if architects lack supportive frameworks to navigate these relational and institutional tensions. Building on this, our study addresses a critical gap: the need to develop tools that support architects in co-designing with private clients in housing, not just as a means of collecting preferences, but as a genuine collaboration to construct shared understanding and navigate design trade-offs through argumentation.
In this study, we examine the extent to which architects and their user-clients[footnoteRef:1] engage in argumentation during six “Ideation and Design” workshop groups to co-design tools that enhance their interactions in the architectural design process. These “Ideation and Design” workshops aim to improve the architect-(user)client relationship, which requires both redefining and framing the problem and proposing a solution (based on inspirational tools). Architects and user-clients are positioned as end-users of the future tools, with both parties contributing insights based on their everyday experiences of the architect-(user)client relationship. Our analysis is framed by argumentation in design, focusing on how different types of knowledge are brought together in the co-design workshop sessions[footnoteRef:2]. [1:  Here, we use the term “user-client” to refer to the dual identity of single-family house clients, who typically engage with architects for their principal residence and are thus also considered future users.]  [2:  Here we refer to our “Ideation & Design Workshops” as co-design workshop sessions based on various activities that we share in 3.1.] 

[bookmark: _heading=h.72tksnqbjkon]2. Argumentation in co-design
[bookmark: _heading=h.e4vx8gvq1bcd]An argument can be understood as “a piece of reasoned discourse”, consisting of a series of statements, at least one of which justifies the others (Leitão, 2000, p. 333). People engage in argumentation as a “discursive and social activity” with the aim of “convincing” (Leitão, 2000, p. 333) and to achieve communicative aims such as “clarifying, refuting and negotiating the meaning” (Le Bail et al., 2022, p. 168). Rather than being isolated statements, arguments are part of a dynamic process involving interaction and exchange between participants (Leal & Marraud, p.39).  This process involves presenting reasons, challenging premises, and engaging in counterarguments, which collectively shape the argumentative discourse (Leal & Marraud, p. 287).
In co-design, participants engage in argumentative discourse to achieve two goals: collectively defining and refining design problems and developing design solutions (Le Bail et al., 2022, p. 167). In such contexts, some studies assign non-designer stakeholders to the problem definition phase, rather than the problem-solving phase (Cuppen, 2012, p. 25). However, when participants are involved in problem solving, they put forward design criteria by building on their existing knowledge of the design problem to inform their ideas and design decisions, which are defined as “any judgement of a solution that is supported by an argument” (Darses, 2002, p. 77). Moreover, argumentation unfolds into several dimensions (summarized in Table 1), which will be discussed in the following sections. 
Table 1. Schematic vision of different facets of “argumentation”
	Argumentation in Co-Design
	to define and refine design problems

	
	to develop design solutions

	Differing perspectives in argumentation between expert and non-expert participants
	technical, domain-specific knowledge for experts

	
	personal, emotional knowledge for non-experts

	Epistemic Dimension in Argumentation
	concrete

	
	abstract

	Argumentation in Group Settings
	dialog versus monolog

	
	dialectic roles (proponent, opponent, or neutral)

	Argumentative dialogues
	competitive and oriented to persuasion

	
	collaborative and oriented to consensus


[bookmark: _heading=h.tsa5ode2p051]
2.1. Different profiles in argumentation process
[bookmark: _heading=h.28i2bfeamzuo]Various studies have explored the influence of expert versus non-expert participants on argumentation styles. Experts tend to use more technical language and structured reasoning, resulting in more complex arguments. This reflects their reliance on domain-specific knowledge and deliberate practice, enabling them to articulate detailed, evidence-based arguments (Hinds, 1999; Moldovan, 2022). In contrast, non-experts tend to draw on personal experience, using more informal or relatable language to express their views (Peffer & Niloofar, 2019).
According to Luck and McDonnell (2005), architects and users predominantly discuss functional and structural aspects in early design conversations. Users rarely introduce perceptual, phenomenological, or symbolic aspects of design unless they are actively encouraged to do so. This can limit the depth of the design conversation and result in the experiential qualities of space being overlooked. By prompting users to discuss these higher-order aspects, designers can gain valuable insights that contribute to a more comprehensive and user-centred design process. The differing perspectives of experts and non-experts help to uncover overlooked needs and solutions; non-expert contributions often introduce new angles that enhance the overall design process by focusing on practical usability and emotional engagement.
2.2. Epistemic dimension in argumentation: concrete and abstract
[bookmark: _heading=h.xsyvtxq3mdvs]Arguments can be categorized according to their underlying aim, or “discourse move,” such as clarifying, accommodating, agreeing, or counter-arguing (Le Bail et al., 2022; Felton et al., 2015). They can also be categorized by epistemic dimension as either logical (factual) or axiological (value-based). In this framework, factual arguments rely on logical reasoning, such as evidence-based arguments, while value-based arguments reflect ethical judgments (Le Bail et al., 2022, p. 166).
We propose a revised terminology to address epistemic dimensions in our settings. We recognize the challenge of separating facts and values due to their intertwined nature in discourse. We distinguish between "concrete" arguments, which are grounded in specific facts or experiences, and "abstract" arguments, which are based on generalizations with unclear origins. We study how arguments shift between these forms, reflecting the reasoning and problem-solving approaches of participants in design. This distinction is particularly important in collaborative design, where decisions may be guided by practical knowledge and ethical considerations.
2.3. Dialogic and Dialectic Dimensions of Argumentation
[bookmark: _heading=h.mlzr2186y93v]Interactions between participants during argumentation take two main forms: dialogue and monologue. In a dialogue, participants take turns speaking to exchange thoughts, feelings, and judgments (Ziembowicz et al., 2023). These exchanges are dynamic and foster collaborative understanding through questioning and answering that (van Eemeren & Grootendorst, 2004). During argumentation, participants assume various dialectical roles at any point in the dialogue. For instance, in co-design dialogues, when someone makes a design proposition, the others position themselves in relation to the argument by adopting roles such as proponent, opponent, or neutral party (Le Bail et al., 2022). However, the dialectical process can be disrupted when participants shift to new subjects.
Argumentation does not only refer to the dialogic, it can also be monologic. Monologues involve individual reflection, and arguments can develop without external input. However, they may still simulate a dialogue by anticipating counterarguments (Johnson, 2000). Besides, monologues retain a dialogic dimension by guiding others’ thought processes (Leitão, 2000). During a co-design session, monologues enable participants to refine their arguments and reflect on them, while also allowing the other parties to learn about each other's experiences, values and viewpoints. Thus, both forms are crucial for argumentation. Dialogue promotes the real-time negotiation of ideas, and monologue supports personal reflection and the development of coherent arguments.
2.4. Argumentative dialogues: Entanglements between persuasion, conflict, and consensus 
[bookmark: _heading=h.bl4urromw2gl]Situational context and perceived goals influence the production of argumentative discourse, particularly affecting the complexity and use of justification and negotiation markers (Golder & Courier, 1996; Felton et al., 2015). “Collaborative” discussions encourage the use of more negotiation markers, whereas “competitive” settings prioritize justification (Golder & Courier, 1996).
When the goal is “persuasion”, participants engage in shorter exchanges, offer unjustified criticism, engage in counterproductive meta-conversations, resist being persuaded, and overestimate their persuasive abilities. In contrast, when the goal is “consensus”, participants have longer exchanges, build on others' claims, revise their arguments in response to valid criticism, and summarize key points to affirm understanding (Felton et al., 2015). The “consensus” mode has been found to be more effective for elaborating on ideas and integrating opposing views (Felton et al., 2015).
From our perspective, co-design relies on collaborative and consensus-oriented argumentative dialogue to converge on design solutions. However, achieving this goal requires “constructive conflict”, which is essential for effective knowledge integration and decision-making (Mengis & Eppler, 2006). Constructive conflict involves openly exploring and evaluating competing ideas. Participants confront each other's claims, challenge assumptions, and collaboratively develop more robust solutions (Cuppen, 2012). Unlike “affective conflict”, which involves personal and relational tensions and tends to be destructive, constructive conflict is a “cognitive conflict” that focuses on disagreements based on ideas, promoting creativity and problem-solving (Jenh, 1997; cited by Cuppen, 2012).
3.Methods  
[bookmark: _heading=h.j7e1ar9tqbpq]This study focuses on co-design workshops that aim to develop tools to improve collaboration between architects and user-clients. The workshops took place in the early stages of a broader co-design process intended to improve interactions between the two groups. The overall process consisted of five major phases: (1) Research & Planning, (2) Restitution & Sharing, (3) Ideation & Design, (4) Tests & Iterations, and (5) Diffusion & Implementation (see Figure 1. and Authors (2023) for more details).
[image: ]
Figure 1. Overview of the bigger co-design process
[bookmark: _heading=h.1e8ixx9g801r]This study examined “Ideation & Design” workshops that focused on defining strategies, establishing guiding principles, and creating concrete facilitation tools to support co-design in single-family housing contexts. The design effort focused on facilitation tools and the decisions and solutions surrounding their development rather than on the building itself. The Ideation & Design workshops are organized around three main activities (Table 2).
3.1 Objectives and Research Questions
[bookmark: _heading=h.khg2n3ofbdzk]We aim to identify which activities most effectively facilitate exchange between participants. Specifically, we will explore the following four key questions:
(i) Which activity generates the highest level of interaction and exchange between participants? 
(ii) Which activity prompts the most argumentative expression among participants? 
(iii) Do architects and user-clients rely more on abstract expressions or on concrete experiences?
(iv) What themes provoke the most disagreements among participants?
By exploring these questions, we hope to gain a deeper understanding of how co-design workshops can promote dialogue and knowledge integration, and identify which workshop activities are most conducive to fostering constructive exchange.
3.2. Data Collection 
Data was collected through six tables of “Ideation and Design” workshops, in which architects[footnoteRef:3] and experienced user-clients[footnoteRef:4] collaboratively proposed tools to improve their relationship. Participants were recruited through a public call shared via digital (e.g., social media) and physical (e.g., posters) channels, directing them to online forms for registration and further information. Consent was obtained verbally at the start of each session. In total, ten architects and six user-clients took part. [3:  Who are working extensively in private housing contexts.]  [4:  Experiences varied, such as being at the beginning, in the middle, or having completed their project.] 

The workshops built on earlier interviews and a “Restitution & Sharing” workshop (Figure 1), where five key challenges were identified for further exploration (for more details see: Authors (2023)). Each two-hour session involved three main activities: refining the design problem, exploring existing tools for inspiration, and ideating and proposing a new tool. A facilitator led each group, with a researcher observing. The workshop protocol is detailed in Table 2.

Table 2. The protocol and activities of the workshop
	
	0. Welcome
	- Brief Introduction of the overall project 
- Presentation of the workshop and its activities

	Activity 1
	1.1. Presentation of the challenges 
	- Facilitator presents 5 challenges

	
	1.2. Selection of a challenge
	- Participants by table select a challenge to work on.

	
	1.3. Enrichment of the testimonies
	- Participants discover a few excerpts from previous in-depth interviews with architects and user-clients, linked to the selected challenge
- Each participant shares one positive and one negative personal experience related to this challenge

	Activity 2
	2.1. Presentation and selection of inspirational tools 
	- Facilitator present inspirational tools 
- Participants select an inspirational tool (or more) to continue working on. 

	
	2.2. Evaluation of the selected inspirational tool
	- Participants reflect on the advantages and disadvantages of the selected inspirational tool(s).
- Meanwhile, the facilitator drafts improvement criteria.

	Activity 3
	3.1. Ideation for a new tool 
	- Based on the critique, propose a new draft for a new tool (either inspired by inspirational tools or entirely new).

	
	3.2. Challenging the design with inspiring questions
	- Proposal of inspiring questions by facilitator to challenge the tool under development (such as "for whom?", "advantages/disadvantages?")

	
	3.3. Evaluation of the new tool

	- Participants reflect on the advantages and disadvantages of the new tool to further identify areas for improvement.



[bookmark: _heading=h.odlfkncqiz8]3.3. Data Analysis
[bookmark: _heading=h.l7eno0c6ztv1]We transcribed the audio recordings and analyzed six tables of workshop interactions. The transcriptions were divided into sentences, segmented by punctuation and given timestamps, in an Excel spreadsheet to enable fine-grained coding. Then, we coded each phrase to capture the dynamics of the exchanges. In total, we worked on a total of 673 minutes of recordings, consisting of 7,248 segmented phrases for coding. The following table (Table 3) presents the coding criteria and selectable items for each coding criterion. 
Table 3. Coding criteria and selectable items 
	Criteria
	Item Options

	Argument/Other
	Argument, Affirmation, Question, Explication, Other

	Trigger
	Activity (injunction, props), Reaction to comment, Answering a question, Context / No obvious trigger

	Abstract/Concrete
	Abstract, Concrete

	Dialectic Roles
	Opponent, Proponent, Neutral

	Theme
	Emotion & Communication, Budget & Financial Aspects, Project Planning & Execution, Client-Architect Dynamics, Architectural Practice & Context, Tools & Resources, Contract & Legal Aspects, Design & Materiality

	Sub-theme
	Trust; Flexibility; Dissonance Between Points of View; Joy and Frustration (e.g., lack of respect); Project Management; Sharing Knowledge; Misinformation; Lack of Competence; Costs Estimated; Costs; Inflation; Evolution of the Budget; Inconsistency (Demand vs. Budget); Deposit Lost; Overspending; Transparency in Budget Matters; Timeframes; Delays; General Layout; Anticipation; Persistent Issues; Delays in Construction Work; Recent Flood Damages; Socio-Economic Context; Public vs. Private Contracts; Client Expectations; Architect Expertise; Client's Taste; Architect's Way of Coping; Mutual Trust; Client Input; Architect's Role; Communication; User Input; Perception of Place; Type of Practice; Interest in Research; Unclear Responsibilities; Best Practices; Natural Hazards; Administrative Barriers; Retrofitting; Site Analysis; Differences in Design and Architecture; Public Building Design vs. Private Projects; Existing Tools; Materiality of Props; Document and Information Management; Visual Support for Communication; Contractual Duties; Parameters Influencing Costs; Legal Boundaries in Architectural Briefs; Material Costs; Range of Prices; Materiality of Props for Architects; Design Constraints and Flexibility; Human Connection in Design; Environmental Impact.



A thematic analysis was conducted inductively on one table to identify key patterns and develop a framework of themes and subthemes. This coding scheme was then applied to the other tables to ensure consistency. A category labeled “other” was kept in the subthemes. Initially, subthemes labeled as “other” were manually refined by the researchers. Regular checkpoints among the three researchers ensured the reliability and validity of the coding process.
After coding the interactions, we analyzed the data by calculating the time spent on each coded item and examining the simultaneity of different items. Cross-analyses were conducted across various dimensions, including: activity and triggers; activity and type of discourse; activity, actor, and abstract/concrete narratives; dialectic roles and themes; and triggers and themes.
4. Findings
[bookmark: _heading=h.j0zgb47fb2g8]4.1. Speaking times of participants
In most tables, architects spoke more frequently than user-clients, except in Table 1 (or “T1”, Figure 1). Here, the “architect” was a representative from the Chamber of Architects, and the user-client was a mechanical engineer. His technical expertise and confidence, as reflected in his statement ("the technical aspects [of architecture] are not unknown" (User_T1)), contributed to his active participation alongside an expert. 
In T2, the architect dominated the discussion (48,11%), with user-clients contributing significantly less (14% and 10,56%). Similarly, architects had a larger presence in T4 and T5 discussions (T4: 36,32% and 25,53%; T5: 44,24%), while user-clients participated less (T4: 18.43%; T5: 19.78%).
In T3, user-client participation (16,48%) was nearly equal to Arch1 (16,26%) and even exceeded that of Arch2 (10,6%). However, Arch3 spoke far more than any other participant (28,55%), often digressing from the discussion topic. This case illustrates that personality traits may influence participation beyond expert roles, as certain profiles dominate discussions when paired with more reserved participants.
In T6, both participants were practicing architects, but one spoke twice as much as the other, despite having similar ages and levels of experience. One participant was female and the other male. These results raise the question of whether differences in gender or personality may impact equal participation.
The percentage of time facilitators spoke ranged from 41,33% to 18,15%, reflecting differences in facilitation styles. Some facilitators took a more active role in explaining and guiding, while others allowed participants to take on more responsibility for managing activities. The researchers, primarily positioned as observers, participated minimally, only offering support to the facilitators when needed.
[image: ]
[bookmark: _heading=h.xviej6ohzhj]Figure 2. Percentage of each participant’s speaking time in tables
[bookmark: _heading=h.k28gg3b74g35]4.2. Turn Taking During Activities 
Although all activities promoted interaction, an analysis of turn-taking rates revealed that the “1.3. Enrichment of the testimonies” phase had lower turn-taking rates than activities requiring decision-making, critique, and ideation. This is expected since the activity encourages participants to share experiences through monologues, which offer limited opportunities for a more dynamic exchange.
In contrast, activities like “1.2. Selection of a challenge”, “2.2. Evaluation of the selected inspirational tool”, and ideation phases (“3.1. Ideation for a new tool”, “3.2. Challenging the design with inspiring questions”, and “3.3. Evaluation of the new tool”) showed higher turn-taking rates, indicating more dialogic exchanges. These results suggest that activities involving decision-making, critique, and ideation encourage richer interaction between participants.
[bookmark: _heading=h.nn23ktsscfmc]Table 4. Turn taking rate by activity
	
	Total Duration
	Total Turn Taking
	Turn Taking Rate

	
	0. Welcome
	1131
	30
	0,027

	Activity 1
	1.1. Presentation challenges 
	499
	6
	0,012

	
	1.2. Selection of a challenge
	1250
	125
	0,100

	
	1.3. Enrichment of the testimonies
	9140
	549
	0,060

	
	Total Activity 1
	10889
	680
	0,062

	Activity 2
	2.1. Presentation and selection of inspirational tools 
	4165
	215
	0,052

	
	2.2. Evaluation of the selected inspirational tool
	2382
	233
	0,098

	
	Total Activity 2
	11775
	1012
	0,086

	Activity 3
	3.1. Ideation for a new tool 
	7870
	887
	0,113

	
	3.2. Challenging the design with inspiring questions
	6011
	540
	0,090

	
	3.3. Evaluation of the new tool
	2382
	233
	0,098

	
	Total Activity 3
	16263
	1660
	0,102

	
	Total
	40058
	3382
	0,84



[bookmark: _heading=h.dzbaurosh6v9]4.3. Speaking types 
Although architects speak more overall, both groups show similar proportions of speaking types (Figure 3). Arguments (statements and/or claims) dominate, while affirmation and negation—brief responses like “yes” or “no”—also feature prominently, reflecting active listening. Questions were less frequent but more common among user-clients (5%) than architects (2%).
The facilitators primarily provided explanations of activities (50%), reflecting a passive support role. They also demonstrated active listening through affirmation and negation. Summarizing input and asking clarifying questions (19%) helped guide ideation. Occasional argumentation (17%) positioned them as co-designers, who shared ideas and experiences.
Although researchers spoke infrequently, they engaged in argumentation more often than facilitators did (33%; see Figure 2). Their dual roles as researchers and designers may have prompted them to share insights or reflect on participants’ experiences in order to improve design outcomes.​​
[image: ]
[bookmark: _heading=h.17673p9jagrr]Figure 3. Speaking types by participant profiles
An analysis of sentence types by activity (Figure 3) showed that the highest level of argumentation (statement and/or claims, 78%) occurred during “1.3. Enrichment of the testimonies,” when participants shared personal experiences related to their selected challenges. This result was expected as participants were asked to write about a positive and a negative experience related to the challenge individually and then share them with the group. While these reflections were mostly monologues rather than dialogues, they likely supported individual contextualization and understanding of others’ perspectives prior to ideation.

[image: ]
[bookmark: _heading=h.xt8sjpvkjpqq]Figure 4. The percentage of sentence types by activity
Additionally, all the sub-activities of Activity 3 were highly argumentative reflecting active engagement during ideation and evaluation (“3.1. Ideation & Creation of a Tool” (70%), “3.2. Challenging the Design Propositions by Questions” (72%) and “3.3. Assessment of the Tool Proposition” (72%)). In contrast, “1.1. Presentation of Challenges” (9%) and “2.1. Presentation of Inspirational Tools” (23%) showed minimal argumentation, as they focused on presenting materials, sharing context and guiding participants. Facilitator explanations played a larger role during “1.1. Presentation of Challenges” (78%) and “2.1. Presentation and Selection of Inspirational Tools” (68%).

4.4. Triggers per activity
[bookmark: _heading=h.wnl35h5bqu8a]When examining what triggered participants' speech by activity (Table 5), the identified triggers included: 1) activity/injunction; 2) activity/props; 3) answering/facilitator; 4) answering/participant; 5) reacting to another; 6) reflecting on self; and 7) context.
​​In Activity 1, during “1.1. Presentation of Challenges”, the activity itself was the dominant trigger (59.62%). In “1.2. Selection of Challenge”, speech was driven by personal reflections (35.48%) and reacting to another (21.87%), fostering discussion to converge on a single challenge. Facilitator guidance (18.11%) and activity props consisting of cards with written challenges (17.45%) also played a role. During “1.3. Enrichment of Testimonies”, participants shared one positive and one negative experience related to their challenge. As a result, this sub-activity followed a structure similar to a focus group discussion, primarily encouraging self-expression. Self-reflection (54.10%) was the primary driver here, with some reactions to another (16.41%). Overall, Activity 1 featured more monological (self-reflective) than dialogical (reacting to another) argumentation, as participants focused on refining the design problem based on their own experiences.
In Activity 2, during “2.1. Presentation and Selection of Inspirational Tools”, props were the main trigger (39.79%), followed by self-reflection (27.47%) and reactions to others (17.52%). These results suggest that participants primarily connected the proposed inspirational tools to their own perspectives. This process facilitated meaning-making while allowing room for dialogue between perspectives to converge toward a selection. In “2.2. Evaluation of the Selected Tool”, self-reflection (40.46%) remained dominant, followed by increased dialogue (22.80%) and interaction with props (19.33%). Self-reflection played a crucial role in the evaluation process while opening up personal perspectives for dialogue through participants’ reactions to each other's arguments. Compared to Activity 1, this activity showed a smaller difference between self-reflection and dialogue.
In Activity 3, during “3.1. Ideation for a New Tool” and “3.2. Challenging the Design with Inspiring Questions”, participants engaged in self-reflection (42.76% and 41.63%) but also demonstrated higher dialogue by reacting to another (32.86% and 27.67%). In “3.3. Evaluation of the New Tool”, self-reflection (34.22%) and dialogue (32.57%) were almost equal, indicating a more balanced exchange. These results suggest that while self-reflection is crucial in co-design, ideation and evaluation activities encourage more dialogue as participants justify, refine, and converge on solutions. Additionally, the evaluation activity that followed the collective ideation was more dialogical, likely because it involved assessing a shared output.
When analyzed alongside the sentence types used in each activity (Figure 4), these results indicate that monologic argumentation was particularly effective in enriching testimonies. This was accomplished by allowing participants to share their personal perspectives and experiences. In contrast, ideation activities encouraged more dialogical argumentation, balancing self-reflection with engagement and responses to others.
Table 5. Triggers per activity 
	
	
	Activity Injunction
	Activity
Probs
	Answering Facilitator
	Answering Participant
	Reacting to another
	Reflecting on self
	Context

	Activity 1
	10,05
	9,87
	9,43
	2,90
	16,43
	50,21
	1,11

	
	1.1. Presentation challenges 

	59,62
	11,54
	2,14
	3,42
	2,78
	19,23
	1,28

	
	1.2. Selection of a challenge

	3,01
	17,45
	18,11
	2,67
	21,87
	35,48
	1,42

	
	1.3. Enrichment of the testimonies

	8,26
	8,68
	8,58
	2,91
	16,41
	54,10
	1,05

	
	Activity 2
	8,93
	25,92
	4,66
	2,41
	21,10
	36,28
	0,70

	
	2.1.   Presentation and selection of inspirational tools 

	6,98
	39,79
	2,73
	4,12
	17,52
	27,47
	1,38

	
	2.2.   Evaluation of the selected inspirational tool

	9,86
	19,33
	5,57
	1,60
	22,80
	40,46
	0,38

	
	Activity 3
	7,55
	4,98
	11,38
	2,24
	30,78
	41,00
	2,06

	
	3.1.   Ideation for a new tool 

	6,27
	3,72
	9,83
	2,67
	32,86
	42,76
	1,90

	
	3.2.   Challenging the design with inspiring questions
	9,21
	4,47
	13,63
	2,25
	27,67
	41,63
	1,14

	
	3.3.   Evaluation of the new tool

	7,12
	10,01
	10,24
	0,92
	32,57
	34,22
	4,92


[bookmark: _heading=h.8rvxrto4anmn]
4.5. Argumentation: Abstract/Concrete
Users’ argumentation (statements and/or claims) were 63% concrete and 37% abstract, indicating a preference for personal experiences, practical examples, and specific instances, which grounded their contributions in real-life contexts. Architects showed a balanced approach (Figure 5), with 59% concrete and 41% abstract arguments, alternated between professional experiences and theoretical or value-based reasoning. Facilitators were most concrete in their input (73% concrete, 27% abstract), aligned with their role in keeping discussions actionable and closely tied to the workshop process by referring to props, clear concepts, and reformulations to maintain practicality and clarity.
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[bookmark: _heading=h.xoqttyp8jr31]Figure 5. Distribution of abstract and concrete arguments among participants
These percentages varied by activity (Figure 6). During the challenge presentation, users were fully concrete, aligned with their focus on specific, tangible issues. Architects were largely abstract (83%), framed challenges at a broader conceptual level. Facilitators were 100% concrete as they welcomed participants and explained the challenges. In the challenge selection phase, all participants shifted to more abstract reasoning, especially architects (74%), suggesting a move toward general reflection rather than experience-based input. Users were more balanced (52% concrete, 48% abstract), indicating that their choices may be informed by both specific issues and broader considerations. Facilitators were more abstract (67%), guiding a reflective process for selecting an appropriate challenge.
In the enrichment stage, where participants shared personal experiences related to the challenge, users maintained a balance (55% concrete, 45% abstract), while architects and facilitators had a similar split. Although this stage might have been expected to focus on concrete inputs, it combined practical experiences with abstract ideas to add depth and alternative viewpoints.
During the presentation and selection of inspirational tools, architects leaned heavily on concrete arguments (88%), likely drawing on practical tools or past design experiences, as tool selection often relies on specific examples. Facilitators also focused on concrete inputs (79%) as they guided the tool-selection process. During tool critique, users (63%) and architects (55%) were more abstract, suggesting that tool critique led to broader discussions about principles, general applicability, or ethics, while facilitators remained slightly more concrete (59%), grounded feedback in practicality.
The ideation phase, where participants created a new tool, all participants became more concrete. Architects (76%) and users (57%) relied heavily on practical inputs to contribute tangible ideas, while facilitators (80%) maintained a high level of concreteness, guiding toward actionable outcomes. When facilitators posed questions to refine the draft, both users and architects showed a balanced approach (57-58% concrete, 43-42% abstract), blending specific suggestions with broader reasoning.
In the tool evaluation phase, eventually, architects (61%) and facilitators (63%) focused on concrete feedback, assessed the tool's functionality, while users (49%) also emphasized practical usability in their critique.
[image: ]
[bookmark: _heading=h.2thaprjafj2f]Figure 6. Distribution of abstract and concrete arguments of participants according to activities
[bookmark: _heading=h.3pvepz8erxbx]Overall, architects exhibited a tendency to begin predominantly with abstract statements during early activities, progressively transitioning toward more concrete and balanced reflections as the process advances. Conversely, user-clients typically started with concrete statements, emphasizing practical and tangible aspects. As the process unfolded, their contributions became balanced, incorporating more abstract reflections. This inverse trend underscores the evolving dynamic between the two profiles groups, with architects grounding their abstract ideas and user-clients expanding their conceptual engagement.
4.6. Themes addressed
Out of 7248 phrases, we were able to code a theme for 4946 phrases that inform us about the participants’ perspectives on current or future practices between architects and user-clients. The most frequently coded theme across all tables (Figure 7) is Tools & Resources (1701 occurrences out of 4946 labels), highlighting that this aspect sparked the most discussion and exchange in the workshops. This result was expected as the main goal of the workshops was to develop a tool to improve architect and user-client relationship, which naturally directed architects, user-clients and facilitators to focus on the practicalities and materials of the tools.
[bookmark: _heading=h.yfiz1p119cfy]Client-architect dynamics (1112 occurrences out of 4946 labels) also had a high number of mentions, reflecting the workshops' strong focus on improving their relationship and providing insights into the personal perspectives of architects and user-clients. 
Project Planning & Execution (526 occurrences out of 4946 labels) emerged as another significant theme, indicating frequent discussions about the process and timeline of project implementation, and underscoring the importance of managing project flow and efficiency.
Emotion & Communication (487) was also recurrent, but to a lesser extent, highlighting how participants discussed the role of feelings, expectations, and dialogue in shaping project outcomes, indicating that beyond technical aspects, the relational dimension remains a crucial factor in collaboration. Similarly, Budget & Financial Aspects (457) suggests that while cost considerations were present, they did not dominate discussions, potentially reflecting either an assumed baseline understanding of financial constraints or a preference for focusing on conceptual and procedural matters over financial planning.
Contract & Legal Aspects (152) and Design & Materiality (82) were the least mentioned themes, suggesting that while relevant, they were not as central as tools, client relationships, and project management. This may imply that legal and material considerations were seen as secondary or well-understood, requiring less elaboration.
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[bookmark: _heading=h.mmxfsdxz6w8b]Figure 7. Distribution of themes between tables
The Table 6 below provides a quick overview of each table’s primary focus areas, associated themes, and how these align with their chosen challenges. The results also show that while budget and legal aspects are important, they tend to take a backseat to more immediate concerns about planning, and the roles of architects and clients. The chosen challenges for each table heavily impact their thematic focus, demonstrating the consistency between the discussions and the goals of the workshop. We also can observe that Client-Architect Dynamics and Emotion & Communication often intersect in discussions, as managing interpersonal relationships is tightly linked to how emotions are communicated and handled within the co-design process. While we do not delve into a detailed qualitative analysis of these themes in this study, our results support the potential of using co-design workshops as a data collection method.
Table 6. Table specific dynamics
	Table
	Main Themes (Occurrences)
	Primary Challenge
	Summary of Alignment between the Challenge Selected and the Main Themes discussed

	T1
	Tools & Resources (481/1090), Project Planning & Execution (147/1090)
	"How to prepare for the project process and how to maintain mutual understanding throughout the project?"
	Group focuses on practical and procedural dimensions, emphasizing the need for preparation and communication.

	T2
	Tools & Resources (324/772), Client-Architect Dynamics (253/772)

	"How to determine the degree of investment and the frequency of accompaniment?"
	Relationship-building and role definition, focusing on architect-client expectations.

	T3
	Client-Architect Dynamics (207/647), 
Contract & Legal Aspects (66/647)
	"How to clarify responsibilities and missions for all parties?"
	Responsibility and role clarification, with attention to legal aspects.

	T4
	Client-Architect Dynamics (276/970), Tools & Resources (249/970), Emotion & Communication (188/970)
	"How to maintain mutual understanding throughout the project?"
	Balances emotional and relational aspects with practical tool discussions.

	T5
	Budget & Financial Aspects (194/824), Client-Architect Dynamics (145/824), Tools & Resources (144/824)
	"How to clarify the budget and the inherent difficulties with budgeting?"
	Budgeting concerns, with a primary focus on financial clarity.

	T6
	Tools & Resources (355/811), Emotion & Communication (112/811), Project Planning & Execution (102/811)
	"How to prepare for the project process and how to maintain mutual understanding throughout?"
	Procedural focus with emphasis on practical planning and interpersonal aspects.


4.6.1. Cross-Analysis: Themes and Reactions/Opponent Reactions
To deepen our understanding of the dynamics within the workshops, we conducted a cross-analysis between themes and opponent reactions. This analysis involved dialectic roles coded as “opponent reactions” (as per Darses (2002); see Table 1), which highlighted themes generating disagreement. By intersecting this dimension with the themes, we identified themes stimulating active engagement by sparking divergence in perspectives.
Table 7. Theme occurrence and opponent reactions ratios
	
	Total
	Opposition
	Theme occurrence ratio (theme weight)
	Opposition ratio
within a specific theme

	Tools & Resources
	1701
	89
	34,39%
	5,23%

	Client-Architect Dynamics
	1112
	51
	22,48%
	4,59%

	Project Planning & Execution
	526
	26
	10,63%
	4,94%

	Budget & Financial Aspects
	457
	37
	9,24%
	8,10%

	Emotion & Communication
	487
	26
	9,85%
	5,34%

	Architectural Practice & Context
	429
	12
	8,67%
	2,80%

	Contract & Legal Aspects
	152
	29
	3,07%
	19,08%

	Design & Materiality
	82
	32
	1,66%
	39,02%

	Total
	4946
	
	
	


Cross-analyzing opponent reactions with overall theme frequencies reveals central workshop themes and points of interaction. Tools & Resources (1701 occurrences) was the most discussed theme, aligning with the workshop’' primary objective of tool development. While it also sparked the most opposition (89 occurrences), its opposition ratio relative to the theme's overall weight (5,23%) remained low. This suggests that while participants engaged in discussions on tool functionality and implementation, disagreements did not dominate the exchange, indicating a general consensus on the importance and role of tools in the design process.
Architectural Practice & Context (429 occurrences) provoked minimal opposition (12 occurrences, 2,8%), likely due to its descriptive rather than prescriptive nature. Discussions on this theme primarily revolved around professional norms and practices rather than points of contention, explaining the low level of debate.
Client-Architect Dynamics (1112 occurrences) generated 51 oppositions, highlighting challenges in communication strategies and levels of client involvement. However, the relatively low opposition ratio (4,59%) suggests that while differences in expectations emerged, participants generally recognized the complexity of balancing roles.
Project Planning & Execution (526 occurrences) also exhibited a low opposition ratio (26 occurrences, 4,94%), indicating broad agreement on the procedural aspects of project management. Similarly, Emotion & Communication, while accounting for 9.85% of total mentions, generated limited opposition (26 occurrences, 5,34%), suggesting that interpersonal dynamics were generally acknowledged with understanding rather than dispute.
Budget & Financial Aspects (457 occurrences) showed a moderate level of opposition (37 occurrences, 8,10%), often tied to differing views on cost management. This higher ratio suggests that financial considerations were a persistent point of contention, reflecting the challenge of reconciling budget constraints with project expectations.
Although Contract & Legal Aspects (152 occurrences) was less frequently discussed, it elicited a relatively high proportion of opposition (29 occurrences, 19,08%). This indicates that when legal responsibilities were addressed, they often became points of disagreement, potentially due to differing interpretations of contractual obligations and accountability.
Design & Materiality, the least discussed theme (82 occurrences), nonetheless provoked significant opposition (32 occurrences, 39,02%). This high opposition ratio suggests that material choices and design preferences were contentious topics, potentially reflecting strong personal preferences or conflicting aesthetic and practical considerations among participants.
5. Discussion
5.1. Activity eliciting the most exchange and interaction between participants
This section addresses question (i): Which activity generates the highest level of interaction and exchange between participants?
We observed that the activity that encouraged more monologues and lengthy testimonies was “1.3. Enrichment of the Testimonies”. While monologues may be seen as less interactive, they also provide participants with an opportunity to share and exchange their perspectives in a richer and more detailed manner. Our results indicate that decision-making, critique, and ideation activities foster richer interaction between participants. Activities such as “1.2. Selection of a Challenge”, “2.2. Evaluation of the Selected Inspirational Tool”, “3.1. Ideation for a New Tool”, “3.2. Challenging the Design with Inspiring Questions”, and “3.3. Evaluation of the New Tool” exhibited higher turn-taking rates, reflecting more dialogic exchanges. In addition to higher turn-taking rates, we observed that during all ideation activities (Activity 3), participants demonstrated greater interaction by reacting to each other's arguments. Based on these results, we argue that ideation activities generate the highest level of interaction and exchange between participants. Meanwhile we saw that during ideation self-reflection stays as an important element even in collaborative ideation settings. 
5.2. Activity eliciting the most argumentative expression 
This section answers question (ii): Which activity prompts the most argumentative expression among the actors?
Some activities were planned specifically to collect perspectives and experiences from participants, such as “Enrichment of the testimonies”. It was no surprise that during this activity we saw the highest rate of argumentation with 78%. However, as we highlighted before, here the nature of argumentation was monologic.
All the activities during ideation (Activity 3) also showed high rates of argumentation: 70% for "3.1. Ideation & Creation of a Tool"; 72% for “3.2. Challenging the Design Propositions by Questions” and 72% for “3.3. Assessment of the Tool Proposition”. In ideation, argumentation gained a more dialogical nature. These results are presented in Section 4.3. This shows that ideation activities can be useful to investigate participants’ perspectives related to existing situations as well as their future-oriented aspirations. We argue that ideation workshops, in that regard, can be used as a data collection method. 
Furthermore, it was observed that the facilitation style has an impact on the achievement of detailed and justified testimonies. Although this study did not focus on this aspect, it is important to note that if workshop settings are to be used for data collection, facilitators must be aware of their role as researchers seeking answers and explanations. Facilitator posture as a researcher, who tries to have deeper explanations and justifications for proposed ideas, can also facilitate ideation based on stronger reflection and argumentation in relation to past experiences as well as future-oriented aspirations.
5.3. Relying more on abstract or concrete experiences
This section answers question (iii): Do architects and user-clients rely more on abstract expressions or on concrete experiences?
Architects and user-clients have different starting points in terms of perspectives: architects are immersed daily in the construction field and multiple projects, while user-clients might only have their one construction project going on. The co-design process encourages a balance of abstract and concrete contributions. 
Comparing both profiles indeed shows no significant difference in reliance on abstract versus concrete arguments, as both shift between these modes depending on the workshop stage (detailed in Section 4.5). The results reveal an overall balanced approach, with architects showing a balanced split (59% concrete, 41% abstract). They tend to predominantly express abstract statements in the early activities, gradually shifting toward more concrete and balanced reflections as the process unfolds. User-clients leaned more towards concrete arguments, with 63% of their input rooted in personal experiences. 
The latters often start with more concrete statements but eventually broaden their engagement with abstract reflections as they deepen their understanding of the design process. This inverted trend underscores how co-design workshops may foster this balance and a nuance to each profile, though it should be noted that achieving this balance takes time and requires activities specifically designed to support such equilibrium, such as ideation phases. During this phase, both profiles rely on more concrete arguments, likely due to the practical nature of generating solutions. This suggests that co-design workshops may foster a blend of intuitive reasoning and practical outcomes, especially in tool selection and creation. This fosters richer dialogue, allowing diverse participants to integrate both experiential and conceptual knowledge. Architects’ concrete approach during phases like tool reaction and ideation highlights how co-design workshops effectively connect abstract visions with practical steps, supporting collaborative innovation. The co-design process creates opportunities for participants to bridge their different perspectives over time.
5.4. Themes causing the most disagreements
This section addresses question (iv): What themes provoke the most disagreements among participants?
Cross-analysis reveals that Tools & Resources (34,39% theme occurrence ratio) and Client-Architect Dynamics (22,48% theme occurrence ratio) are the most frequently discussed themes, highlighting concerns such as Existing Tools, Client Expectations, Architect’s Role and Expertise, and Communication & Project Management as central to these co-design workshops. Client-Architect Dynamics (4.59% opposition ratio) is a point of discussion, particularly regarding communication strategies and client involvement, but is still proportionally limited compared to the overall occurrence of this theme. 
The relatively low opposition ratio suggests that while expectations diverge, discussions remain constructive rather than confrontational. While Tools & Resources recorded the highest number of opposition instances (89), Design & Materiality and Contract & Legal Aspects exhibit the highest opposition ratios (39.02% and 19.08%). Design & Materiality thus emerges as the most contentious theme relative to its frequency, likely due to strong personal preferences, design constraints, flexibility of the designed tool, human connection in design, material costs, and feasibility concerns. Addressing these tensions may require visual decision-making tools, co-design props, and facilitation strategies to mediate diverging perspectives. Opposition within Contract & Legal Aspects stems from differing interpretations of contractual obligations, accountability concerns, external factors affecting costs and delays, and legal boundaries in architectural briefs. These discussions suggest that legal aspects are often overlooked until conflicts arise, intensifying disputes when addressed. Financial concerns are also significant, as reflected in Budget & Financial Aspects (8.10% opposition ratio). Debates center on estimated vs. actual costs, inflation, budget evolution, demand-budget inconsistencies, overspending, and financial transparency. These findings underscore the persistent challenge of cost management, emphasizing the need for structured financial planning tools or budget simulations to support decision-making. Emotion & Communication generated limited opposition (5.34%), indicating that interpersonal dynamics were generally understood rather than disputed. Discussions encompass trust, flexibility, dissonance between perspectives, enjoyment, frustration, knowledge sharing, misinformation, and competence gaps. Project Planning & Execution (4.94% opposition ratio) encounters some resistance but is broadly agreed upon. Challenges revolve around timeframes, delays, anticipation of setbacks, construction disruptions or socio-economic influences on execution. Public-private contract differences also shaped perceptions of feasibility and constraints.
These findings reinforce the importance of effective communication strategies in collaborative design, offering insights for managing architect-client tensions, particularly regarding tools, resources, and relational dynamics. Improved communication, collaboration, and decision-making strategies could help mitigate opposition and foster more productive co-design processes. 
5.5. Relevance of the results for the architectural design processes 
While our workshops aimed to design a tool to improve architect and user-client interactions, the results can inform broader co-design processes, especially in early phases like concept design and design development. We proposed three main activities (see Table 2): in Activity 1, participants shared experiences to redefine the design problem; in Activity 2, they evaluated existing inspirational tools; and in Activity 3, they developed a tool proposition with functional, formal, and material requirements. 
First, Activity 1 created a space for understanding each other by sharing experiences and perspectives on a design problem. This activity prepared participants for ideation, enabling them to better understand each other's perspectives. Such a more structured approach can be used during initial meetings between an architect and a client to discuss major preferences and meanings related to housing design, by generating questions around specific spaces, materials, techniques or functions.
Second, in Activity 2, we provided inspirational tool examples (cards) that were concrete yet open to interpretation. These tools prepare architects and user-clients to ideation by introducing new possibilities and creating common ground for evaluating existing options. This evaluation also helped generate criteria for their future design. In architectural contexts, such tools can represent functional requirements, spatial dimensions, techniques, aesthetics, and materials, enabling user-clients to explore solutions and architects to better understand user-client needs. This approach fosters more balanced, informed decision-making by providing necessary domain knowledge, supports shared understanding and knowledge exchange between architects and user-clients.
Third, while architects often rely on verbal exchanges or project representations to understand user and client needs, we argue that more active involvement of user-clients in design activities can be an effective strategy for uncovering their needs, dreams, and expectations. As seen in Activity 3, such activities enable deeper, more concrete sharing of experiences through concrete design solutions. This can help avoid misunderstandings and unnecessary design iterations in architectural contexts, and support shared, informed decision-making and better alignment of values. To achieve this, architects should adopt a facilitator role by guiding structured ideation, providing information, clarifying concepts, and keeping discussions practical and focused. 
Overall a more structured approach for co-design can help balance roles and authority in single-family architectural design. In our workshops, both profiles are defined as users with equal authority. However, still architects tended to dominate the conversations, while user-clients spoke less. We know that in architectural practice, architects take a lot of space, and user-clients are often scared that architects will impose their visions or may withhold knowledge to maintain control (Dansoh and Frimpong, 2016). Architects make and share design decisions that are hard for clients to interpret from plans alone. Meanwhile, clients financing the project often make final decisions on techniques, styles, or materials, even if these conflict with the architect’s values. We argue that sharing experiences and knowledge through structured co-evaluation and co-ideation can reduce power imbalances and support more coherent, mutually satisfying architectural design processes and outcomes. This can enable a “balanced participation” for knowledge integration (Mengis & Eppler, 2006), as well as enabling a symmetrical exchange between participants. 
6. Conclusion
In this study, we examine argumentative expressions in co-design workshops using a quantitative approach to analyze qualitative data. Our workshop protocol included three main activities and we analyzed which activities generated the most interaction and argumentation, how participants relied on abstract or concrete expressions, and which themes led to the most disagreement. This provided a macro-level view of six co-design tables, offering insights into speaking times, interaction levels, argument concreteness, and common triggers for disagreement. Future research could deepen this analysis with qualitative methods to better understand exchanges between architects and user-clients, including their experiences and aspirations through co-design.
We argue that ideation activities foster the most interaction and dialogue. However, self-reflection remains essential even in collaborative ideation. Supporting self-expression and reflection before and during ideation helps contextualize design problems, justify choices, and reveal both future needs and past experiences. This underscores the potential of co-design workshops as a valuable data collection method. 
This research has several limitations that should be acknowledged. The study is contextually bound, with findings primarily relevant to the specific co-design workshops analyzed. Participant recruitment was constrained to a two-months period prior to the workshops, potentially limiting the diversity of recruited profiles. The workshops were time-restricted, with participants’ presence announced for 2.5 hours. Data analysis focused solely on verbalized contributions, excluding non-verbal cues such as gestures, which could provide complementary insights into participants’ interactions. The segmentation into coding units, while methodologically structured, remains imperfect, with variability in coding influenced by individual researchers, despite regular peer-review meetings to ensure consistency.
Future research could explore the following questions: 
· What role do non-verbal elements play in shaping collaborative design dynamics? 
· How does the figure of the facilitator or the type of facilitation employed impact workshop outcomes and the data collected? 
Examining facilitation practices in greater depth could indeed shed light on their influence on participants’ interactions and the overall co-design process. Addressing these questions could provide a deeper understanding of co-design dynamics and outcomes.
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