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Abstract

The purpose of this study was to examine what difficulties students experienced while carrying out a
Living Lab-PBL project and what kinds of worksheet support they needed. The study was conducted in a
15-week regular course at A university in the second semester of 2025. The course was connected with
eight community partner institutions. In the course, students visited the institutions, discussed field needs,
defined project tasks, explored resources, generated and selected ideas, developed outputs, and reflected on
the process. In this course, procedural worksheets were used to help students record their project process.
The worksheets were reorganized from the practical TRIZ process, but the purpose of the study was not to
verify the effect of TRIZ itself. Rather, this study focused on whether students needed procedural support
in connecting one project phase to the next. After the course, 28 students answered a survey. The survey
asked about phase-level difficulties, phase connection, helpful instructional support, and the need for
worksheet support. Descriptive statistics, reliability analysis, frequency analysis, and a brief review of short
written responses were used. The results showed that students had more difficulty in idea generation and
selection, resource exploration, and output development than in problem finding. Among the phase
connections, the transition from problem definition to resource exploration showed the lowest score.
Students selected team discussion, instructor feedback, practical TRIZ worksheet lecture, and field feedback
as helpful support. The need for worksheet support was relatively high for evaluation and reflection
questions, sequential idea-generation tools, and phase checklists. These results suggest that procedural
worksheets in Living Lab-PBL courses need to support phase connection, feedback use, and process
documentation.
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\ /

Living Lab-PBL Course

Rea I-world problem context combined
with a project procedure

!

Challenge

Connecting each phase's output into the
nextphase'sinput requ iresproceduralsupport

l

Procedural Worksheet

Reorganized from the practical TRIZ f ADRIGE process
(analys is - define - resource - IFR-generate - evaluate)

! ! !

Philse Feedback
connection use

Process
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[Fig. 1] Conceptual Logic of Procedural Worksheet
Support in a Living Lab-PBL Course.
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[Fig. 2] Operational Structure of the Living Lab-PBL Course.

- 771



20|} - 0|5

<Table 1> Configuration and Problem-Solving Support Functions of Procedural Worksheets

Project phase Main worksheet function

Problem-solving support meaning

Related procedural

thinking
Problem Record field problems and Set a starting point for turning Problem situation
finding user needs real-world problems into project tasks exploration
Probl State th blem to b Struct bi field i ..
roblem ate the core problem to be ructure ambiguous field experiences Task definition
definition solved into solvable problems
Resource Organize available information, Secure grounds for developing Resource
exploration resources, and constraints solutions exploration

Idea generation
and selection

Propose solution ideas and
record selection criteria

Derive feasible solutions from
multiple alternatives

Idea generation
and evaluation

Prototype/output Check output structure and . Solution
- Connect ideas to concrete outputs .
development feasibility elaboration
Evaluation and  Record process, feedback, and Review learning processes and Evaluation and
reflection improvements identify directions for improvement reflection
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<Table 2> Survey Composition and Data Analysis Methods

Area Main content Response format Analysis method
Difficulty in problem finding,
. problem definition, resource Mean, standard
Project-phase .. . . . . o
difficulty exploration, idea generation and S-point Likert scale deviation, reliability
selection, output development, and analysis
evaluation/reflection
. . . . Mean, standard
Phase connection Perceived connection between project . . .. g
. . 5-point Likert scale deviation, reliability
perception activities and outputs across phases analysis

. Proj h i h . . F
Most difficult phase roject phase perceived as the most Single-choice item requency and

difficult percentage
Problem definition, idea generation, . .
. . Single-choice and Frequency and
Major challenges resource shortage, time pressure, team . .
e multiple-response items percentage
coordination, and others
Helpful instructional Most helpful support activity and Single-choice item and Frequency and simple
support reason open-ended follow-up review of short reasons
Need for procedural Phase guid%nce, proble@-deﬁnition . . I\{[ea}n, stan‘dar‘d‘
support, idea-generation tools, S-point Likert scale deviation, reliability
worksheet support . . .
checklist, and reflection forms analysis
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<Table 3> Descriptive Statistics for Project-Phase
Difficulty and Phase Connection

Area Item M SD
Project-phase .
difficulty Problem finding 279 0.79
Project-phase ..
difficulty Problem definition 2.93  0.81
Project-phase Resource
difficulty exploration 321 0.8
Project-phase Idea generation
difficulty and selection 336 078
Project-phase Prototype/output
difficulty development 314089
Project-phase Evaluation and
difficulty reflection 296 0.79
Phase Problem finding
connection — problem 3.71 0.46
perception definition
Phase Problem definition
connection — resource 3.61 0.50
perception exploration
Phase Resource
connection exploration — 3.71 0.66
perception idea generation
Phase Idea generation
connection — output 3.68  0.55
perception development
Phase Evaluation/reflection
connection — follow-up 3.68  0.61
perception activity

Note. Items were rated on a 5-point Likert scale.
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<Table 4> Most Difficult Project Phase and Major

Challenges
Category Response n %
Most difficult Idea generattlon and 10 357
phase selection
Most difficult Prototype/output 7250
phase development )
Most difficult Problem definition 6 214
phase
Most difficult .
ost ditieu Resource exploration 3107
phase
Most difficult Problem finding 2 71
phase
Maior Lack of concrete
! idea-generation methods, 8 28.6
challenge .
tools, or strategies
Major Difficulty clearly
. 7 250
challenge defining the problem
Major Insufficient data or
5 179
challenge resources
Major .
T 10.
challenge ime pressure 3 0.7
Major Team collaboration or )7
challenge coordination difficulty '
Major Other 30107
challenge

Note. Percentages may not sum to 100 due to rounding.
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<Table 5> Most Helpful Instructional Supports
Selected by Learners

Instructional support n

Team discussion, meetings, and peer feedback 7

Instructor feedback: final presentation and

sharing session 7

Practical TRIZ worksheet lecture 6
Instructor feedback: interim presentation 4
Field visit and partner-institution feedback 3
Living Lab facilitator lecture 1

Note. The table presents responses to a single-choice item.
An open-ended follow-up question was answered by 11
students and was used to supplement the interpretation.
Instructor feedback (final presentation/sharing session and
interim report combined) was selected by 11 students in

total.
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<Table 6> Perceived Need for Procedural Worksheet

Support
Support type M SD
Prompts for problel.n. structuring 361 0.74
and redefinition
Resource-organization worksheet 3.61 0.69
Sequential idea-generation tool 3.71 0.71
Phase checklist 3.68 0.61
Evaluation and reflection 375 0.70
prompts/forms
Overall 3.67 0.58

Note. Items were rated on a S5-point Likert scale. Overall
indicates the mean of the five worksheet-support items.
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