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ABSTRACT

Living Labs provide participatory environments for collaborative problem-solving in real-world settings.
This study explores a methodological adaptation that arose naturally during the implementation of a
Living Lab for a safe school route project. Initially, standardized quantitative assessment tools, such as
Likert-scale surveys, were used to evaluate candidate solutions. However, participants found it
challenging to reach consensus and make practical decisions based solely on numerical rankings. In
response, facilitators transformed the quantitative outcomes into a spatial model, allowing participants
to hold collaborative discussions and rearrange solutions in line with shared priorities. This participatory
adaptation led to the development of a reorganized evaluation framework that better captured
relationships, implementation strategies, and group priorities. The two-phase process from individual
numerical analysis to collaborative re-mapping demonstrates the capacity of Living Lab methodology
for dynamic and recursive adaptation beyond expert-led planning. Key findings are: (1) stakeholder-
driven adaptation of tools can emerge organically; (2) participant-led restructuring of evaluation
frameworks fosters more meaningful group decision-making; and (3) methodological flexibility is
essential for enabling iterative improvements in Living Lab settings. The results suggest that supporting
real-time co-creation among stakeholders enhances both the quality of participation and the practical
impact of Living Lab projects.
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1 INTRODUCTION

Living Labs have become prominent platforms for collaborative innovation, engaging citizens,
professionals, and researchers in real-world problem solving [1]. Traditional evaluation methods in
Living Labs often rely on standardized instruments and predetermined protocols, which can limit
genuine stakeholder engagement and obscure complex trade-offs among solutions [2]. This project
qualifies as a Living Lab because it engaged citizens, teachers, and public officials in a real-life
experimental environment, fulfilling the key principles of co-creation, multi-stakeholder collaboration,
and contextual experimentation. During a recent Safe School Route initiative, initial quantitative
assessments revealed that participants struggled to interpret numerical rankings and integrate them into
collective decision-making. In response, facilitators converted these scores into a spatial visualization,
enabling more intuitive interpretation. Participants then took ownership of this model, actively
repositioning solutions through discussion to reflect shared priorities and contextual insights. This two-
phase evolution from expert-led visualization to participant-driven reconfiguration demonstrates the
way in which evaluation methods can adapt recursively to stakeholder needs. The study examines this
emergent process, addressing:

1. How can evaluation tools evolve iteratively within a Living Lab?

2. In what ways do participants co-create evaluation methodology?

3. What implications does recursive adaptation have for practice?

By documenting this double adaptation, the research highlights the importance of maintaining
methodological flexibility and promoting participant agency to enhance both the quality of engagement
and the practical relevance of Living Lab evaluations. These characteristics directly connect to the
methodological adaptation process discussed in the following section
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2 THEORETICAL BACKGROUND

This literature review was conducted using a targeted narrative approach. Key sources were identified
through ScienceDirect, DBpia, and Taylor & Francis databases using the keywords ‘Living Lab,’
“facilitation,” and ‘evaluation tool,” focusing on studies published between 2010 and 2024.

2.1 Living Labs and Methodological Flexibility

Living Labs are experimental platforms for problem framing and solution exploration with end-users in
their everyday contexts [1][2]. Recent studies emphasize that Living Labs function most effectively
when methodology remains adaptive rather than rigid [3]. The REWAISE handbook demonstrates this
evolution, emphasizing multi-stakeholder structures enabling real-time adaptations based on participant
feedback [4]. However, most evaluation frameworks remain predetermined and expert-designed,
potentially limiting genuine participatory engagement [5]. This emphasis on adaptability provides the
conceptual basis for analyzing how evaluation tools evolved in the Safe School Route case.

2.2 Participatory Evaluation and Stakeholder Agency

Traditional participatory design literature positions participants as respondents to expert-designed
methods, even in adaptive contexts [6]. However, recent developments emphasize participants' capacity
for methodology co-creation, where stakeholders actively reshape not only solutions but also evaluation
processes [7]. This participant agency becomes particularly important when initial methodological
adaptations fail to fully address stakeholder reasoning patterns. The literature on science-industry Living
Lab collaborations shows that successful organizations maintain methodological flexibility while
preserving analytical rigor [8]. Such perspectives help explain how participants in this study co-created
not only solutions but also the evaluation process itself.

2.3 Tool Adaptation in Collaborative Contexts

Tool adaptation refers to method modification to better serve specific contexts and stakeholder needs
[9]. Recent systematic reviews demonstrate that effective innovations arise through practitioner
responsiveness to stakeholder feedback rather than predetermined design [7]. The challenge lies in
balancing methodological rigor with participatory authenticity, ensuring that adaptations enhance rather
than compromise the quality of collective decision-making [10]. This insight frames the present study’s
focus on adaptive facilitation as a process of iterative co-design.

2.4 Research Gap and Contribution

While existing literature emphasizes Living Lab flexibility and participant engagement [3][4], few
studies document how methodological adaptation occurs as a multi-phase, recursive process involving
both facilitator and participant agency. This study contributes by documenting real-time emergence of
tool adaptation, showing how facilitator-initiated changes can trigger participant-driven modifications
that fundamentally transform evaluation methodology. Therefore, this study aims to demonstrate that
tool adaptation functions not merely as a research outcome but as a form of methodological evolution
within Living Lab practice.

2.5 Kano Model and Two-Dimensional Evaluation Matrix

The Kano Model categorizes user requirements into basic, performance, and excitement factors, offering
insight into how each dimension influences satisfaction and prioritization [11]. Originally developed for
product and service innovation, it helps design teams distinguish between essential functions and
features that generate delight, thus clarifying trade-offs in decision-making. Complementing this, a two-
dimensional evaluation matrix provides a visual structure to compare ideas by multiple criteria—such
as usefulness and feasibility—and to identify balanced options that meet both strategic and practical
expectations [12]. By mapping ideas spatially, the matrix supports transparent discussion and facilitates
collective prioritization within group settings. Both tools conceptually align with participatory
evaluation in Living Labs. They encourage multi-dimensional reasoning, blend quantitative clarity with
qualitative dialogue, and help visualize how stakeholders perceive and negotiate value within different
contexts. When integrated, the Kano Model guides understanding of user satisfaction drivers, while the
two-dimensional matrix translates these insights into a collaborative decision space. This synthesis
enables participants to shift flexibly between analytical evaluation and contextual reflection, bridging
structured assessment and collective reasoning. In the context of this study, such integration exemplifies
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how traditional evaluation frameworks can evolve into participatory, visual, and reflexive forms,
supporting the adaptive facilitation approach central to Living Lab methodology [11][12].

3 RESEARCH PROCESS

3.1 Research Context

The Safe School Route Living Lab operated from August to November 2024 at Gunam Elementary
School and engaged parents, teachers, school representatives, community members through ten sessions.
In this paper, a ‘session’ refers to a two-hour participatory workshop involving approximately 15-20
stakeholders, including parents, teachers, and local government officials. The project followed a
collaborative trajectory: stakeholder mapping and problem identification (Sessions 1-3), data collection
and analysis (Sessions 4-5), ideation and concept development (Sessions 6-7), evaluation (Sessions 8-
9), and implementation planning (Session 10). During the evaluation sessions (Sessions 8-9),
participants assessed twelve proposed design solutions using a Likert-scale questionnaire developed by
facilitators (Figure 1). The form included four criteria—safety, driver awareness, responsibility, and
enjoyment—to generate baseline quantitative data for subsequent analysis.
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Figure 1. Sample of Likert-scale questionnaire used during the Living Lab sessions for
baseline data collection.

Each solution presented a visualized design proposal tested during the Living Lab workshops (see Table
1), and the numerical scores summarized later in Table 2 represent the baseline results obtained through
this questionnaire.

3.2 Initial Evaluation Design

The evaluation method employed systematic assessment using 5-point Likert scales across four criteria:
safety effectiveness, driver awareness enhancement, responsibility promotion, and child engagement.
This approach followed established Living Lab evaluation protocols [5] and was expected to generate
clear quantitative rankings for twelve solutions developed in previous sessions.

Table 1. Overview of Twelve Design Solutions

Solution Solution Name Category
Solution 01 Colorful crosswalk design with visual indicators Infrastructure
Solution 02 Wearable technology and LED devices Technology
Solution 03 LED light systems at intersections Infrastructure
Solution 04 Traffic safety certification program Policy
Solution 05 Safe waiting areas and shelters Infrastructure
Solution 06 Physical speed control devices Infrastructure
Solution 07 Design-based speed control signage Infrastructure
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Solution 08 Enhanced visibility design for routes Infrastructure
Solution 09 Anti-slip surface treatments Infrastructure
Solution 10 Interactive safety education materials Education
Solution 11 Smartphone usage reduction campaign Education
Solution 12 Positive messaging campaign approach Education

Table 2. Baseline Quantitative Evaluation (Pre-Adaptation Data)

Solution Safety Awareness | Responsibility | Engagement Average
Solution 03 4.5 4.400 4.4 4.4 4.400
Solution 01 4.2 4.500 4.0 4.4 4.275
Solution 06 4.0 4.150 4.3 4.1 4.015
Solution 07 4.1 4.125 4.2 4.1 4.125
Solution 09 4.2 4.075 3.9 4.1 4.075
Solution 04 3.9 4.000 4.1 4.0 4.000
Solution 08 3.8 4.000 3.9 4.0 3.925
Solution 02 3.7 3.900 3.8 3.9 3.825
Solution 11 3.6 3.800 3.7 3.8 3.725
Solution 05 3.5 3.700 3.6 3.7 3.625
Solution 12 3.4 3.600 3.5 3.6 3.525
Solution 10 32 3.500 3.3 3.4 3.350

Following the initial evaluation, facilitators and participants collaboratively redesigned the assessment
process to improve engagement and interpretation.

3.3 Improved Evaluation Design

Following the initial evaluation, facilitators and participants collaboratively redesigned the assessment
process to improve engagement and interpretation. Based on the baseline scores and field observations,
participants and facilitators collaboratively reclassified the ideas using a Kano-style evaluation board,
grouping each proposal into basic, performance, or attractive factors. The same set of solution cards was
then transferred onto a 2x2 matrix of necessity and feasibility to prioritize actions transparently. Basic
factors were positioned in the upper-right quadrant for immediate implementation, while attractive
factors were arranged according to their practical feasibility, either for quick prototyping or later
consideration. The output of this procedure is visualized in the four-quadrant results presented in Section
4. The improved design emphasized participatory discussion and visual mapping instead of individual
numeric scoring, allowing participants to reinterpret the relationships among proposed
solutions. Throughout these sessions, data collection included direct observation and documentation of
methodological adaptations as they emerged [9]. This iterative process aligned with participatory design
studies emphasizing continuous reflection between facilitators and participants [10].

3.4 Analysis

Data were analyzed in two complementary ways: quantitative survey data provided baseline metrics,
while qualitative transcripts and field notes captured interaction patterns. Each phase was compared to
identify triggers for adaptation and changes in participant reasoning.

4 RESULTS

Table 2 presents the baseline quantitative data obtained through the initial evaluation described in
Section 3. These values represent pre-adaptation results used as input for the methodological
transformation illustrated in Figure 2.

4.1 The Emergence of Tool Adaptation

The quantitative evaluation results (see Table 2) failed to generate meaningful discussion or clear
implementation priorities. Participants expressed confusion about interpreting small numerical
differences and requested more intuitive evaluation approaches. As one parent noted: "These numbers
all look similar to me. How do we decide what to do first?" This challenge triggered a facilitator-led
adaptation: translating numerical scores into a spatial coordinate system based on effectiveness and
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feasibility axes [6]. This maintained mathematical precision while enabling visual interpretation of
solution relationships and trade-offs. Figure 2 visualizes the transformation of the baseline numeric
data (Table 2) into a spatial model for participatory discussion.
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Figure 2. Conceptual logic of the spatial evaluation tool (axes labeled as effectiveness—feasibility).

Solutions are arranged as points on a 2D grid based on quantitative evaluation, allowing a visual
interpretation of relationships between options. This expert-led spatial model served as the initial
catalyst for subsequent participant-driven methodology changes.

4.2 Participant-Driven Methodology Co-Creation

Upon seeing the spatial arrangement, participants did not passively accept the facilitator's translation.
Instead, they immediately began questioning and physically repositioning solution placements through
collaborative discussion [7]. Comments included: "This doesn't match our discussion from earlier" and
"We need to think about which ones we can actually do together." Participants engaged in active
repositioning through physical movement of solution cards, extensive discussion about relationships
between solutions, and consensus-building about spatial meanings [9]. One parent observed: "Moving
these cards around helps us see the real connections—Ilike how the crosswalk design actually makes the
education campaigns more effective."
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Figure 3. Participant-driven repositioning of solution cards during the collaborative workshop.

Participants collaboratively moved solution cards on the spatial grid, directly shaping the evaluation
model through collective discussion. This process demonstrates emergent co-creation, as stakeholders
redefined both the meaning and prioritization of solutions in real time.
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Figure 4. Participants discuss evaluation-to-planning integration. Photos taken during the
Living Lab workshop.

This photo captures the group consensus-building stage, where insights from the repositioning phase are
integrated into the implementation plan. The image illustrates how co-created evaluation frameworks
directly inform actionable project design and stakeholder alignment.

4.3 Emergent Evaluation Framework

Through the collaborative repositioning process, participants organically developed a four-quadrant
evaluation framework based on two key dimensions: necessity (vertical axis) and feasibility (horizontal
axis). This emergent framework fundamentally differed from both the original numerical ranking and
the facilitator's spatial translation. Very Necessary (Top-Right, Blue Quadrant): Solutions 01 (colorful
crosswalk design) and 09 (anti-slip surface treatments) were positioned as both highly necessary and
feasible. Participants identified these as priority solutions that could provide immediate safety benefits
while being practically implementable. As one parent noted: "These are the ones we really need and can
actually do." Nice to Have, But Not Essential (Top-Left, Green Quadrant): Solutions 03 (LED light
systems), 05 (safe waiting areas), and 12 (positive messaging campaign) were categorized as beneficial
but not critical. Participants valued these solutions but recognized they were secondary priorities that
could complement other measures. Not Necessary (Bottom-Left, Pink Quadrant): Solutions 02
(wearable technology), 04 (traffic safety certification program), and 08 (enhanced visibility design), 10
(interactive safety education materials) were placed in this category. While participants appreciated
these concepts, they questioned their direct relevance to the immediate safety concerns in their specific
context. Do It Later When (Bottom-Right, Yellow Quadrant): Solutions 07 (design-based speed control
signage), and 11 (smartphone usage reduction campaign) were positioned as solutions to implement
after addressing more immediate priorities. Participants saw value in these approaches but preferred to
tackle them in a later phase. This participant-generated framework demonstrated sophisticated
understanding of both practical constraints and contextual priorities. Unlike the original numerical
ranking that treated all solutions equally, the four-quadrant system enabled participants to consider
implementation sequencing, resource allocation, and the relationship between necessity and feasibility
in their specific community context.

5 DISCUSSION

The framework proposed in this study conceptualizes the iterative interaction between facilitators and
participants that drives methodological adaptation. It consists of three core stages: Trigger, Adaptation,
and Integration.

5.1 Recursive Adaptation in Living Lab Practice

This case demonstrates that methodological innovations in Living Labs can trigger additional
methodological innovations, creating recursive evolution rather than single-phase adaptation [4]. The
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facilitator-initiated spatial translation created new conditions that enabled participant-driven
collaborative repositioning, suggesting that methodology evolution in participatory contexts may be
inherently iterative. This challenges the assumption that adaptation simply follows stakeholder feedback.
It also shows that initial adjustments can foster new capacities for co-creation.

5.2 From Expert-Led to Participant-Driven Evaluation

The transformation from facilitator-led spatial translation to participant-led collaborative repositioning
represents a fundamental shift in methodology ownership [7][8]. Rather than accepting expert
adaptations, participants asserted agency in methodology design, demonstrating sophisticated
understanding of evaluation needs and collaborative reasoning processes. Visual and spatial dimensions
proved crucial for enabling participant methodology co-creation, providing tangible objects that
participants could physically manipulate while engaging in collaborative reasoning about evaluation
frameworks.

5.3 Implications for Living Lab Design and Facilitation

Methodological Flexibility: Living Lab project design should anticipate and support recursive
adaptations rather than treating methodology changes as one-time adjustments [4]. This requires
building flexibility for stakeholder-initiated modifications to facilitator adaptations. Facilitator Skills:
Facilitators require skills in supporting stakeholder methodology development, not only implementing
expert adaptations [6]. This includes recognizing when initial adaptations create new stakeholder
capacities and providing resources for participant methodology innovations. Stakeholder Expertise: The
case demonstrates that stakeholders possess sophisticated understanding of evaluation methodology
needs that may only emerge through interaction with adapted methods [7][10]. Living Lab methodology
should explicitly create opportunities for stakeholder methodology contributions.

5.4 Proposed Framework of Adaptive Tool Use

The proposed framework explains how facilitators and participants reshape evaluation tools through
three stages: Trigger, Adaptation, and Integration. When existing tools cause friction, they co-develop
alternatives that enhance interpretation and collaboration. Rather than interrupting the process, such
adaptations signal the maturity of a Living Lab. This framework underscores that methodological
flexibility fosters shared learning and ownership, extending its relevance to design education and
participatory governance.

5.5 Limitations and Future Research

This analysis examines one adaptation instance in a specific cultural context (South Korean elementary
school community). The successful adaptation relied on facilitators with skills in collaborative
innovation and real-time method development. Future research should examine recursive adaptation
across diverse Living Lab settings and assess whether participant-driven adaptations lead to more
sustainable implementation outcomes compared to predetermined approaches

6 CONCLUSION

This study empirically analyzed how evaluation tools evolved iteratively through facilitator—participant
interaction in a Living Lab context. The Safe School Route case demonstrated that when conventional
numerical evaluations were transformed into spatial models, participants were able to reinterpret
priorities and engage in more meaningful decision-making. This finding highlights the potential of
methodological flexibility as a mechanism for empowering stakeholders and improving collective
reasoning in participatory environments. The research revealed that adaptive tool use emerged not as a
predetermined step, but as a spontaneous methodological evolution triggered by participants’ needs and
facilitators’ responsiveness. Such adaptation reframed the facilitator’s role from a method designer to a
methodological collaborator, emphasizing co-learning and shared ownership of evaluation processes.
The main contributions of this research are threefold:
1. redefining tool adaptation as methodological innovation rather than procedural adjustment,
2. extending the facilitator’s role to include methodological reflection and redesign within
participatory processes, and
3. recognizing participants as active co-creators of evaluative frameworks capable of transforming
Living Lab methodologies from within.
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Future research should examine how this adaptive facilitation framework can be replicated and scaled
across diverse contexts—such as urban planning, public services, and educational design—to verify its
generalizability and long-term impact. By connecting iterative methodological change with participatory
learning, this study contributes to a broader understanding of Living Labs as dynamic systems of co-
evolution between tools, participants, and facilitators.
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