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Development of Disablility Support Machine through PBL Course:

Challenge by Tokyo Tech Mechanical Engineering and Science Department

O NAK & BRILFEKRY)
Tohru YAGI, Tokyo Institute of Technology

Abstract: Project-based learning (PBL) has gained lots of attention. Department. of Mechanical Engineering and
Science, Tokyo Institute of Technology, Japan, has offered PBL course to junior students for years. This is a
group-based project to solve problems in real society, which may have various solutions. On the basis of a popular
design methodology “Design Thinking”, students are supposed to repeat the following process to develop what the
targeted users really need; 1) to research users and environments with interview and field-research, 2) to build
concepts with brain-storming or group discussion, 3) to build 3D mockups and evaluate the concept, and 4) to find
problems of the proposed idea and improve it. In 2015, a student group has interviewed a spinal code injury person,
defined a problem in his daily life, and developed a wheel cleaner for an electric wheelchair. This presentation
explains its pedagogy of this course and development process of the disability support products.
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Table 1  Time schedule of PBL course “Mechanical Design Projects I

Week Lecture (30-60 min) Lab (120-150 min) Inteview
1 Group formation, introducing projects, design note, and |Concept building (3 ideas/individual)
team building activity Machining training (Band—saw, Drilling machine)
. _ . .. |Concept building (3 ideas/individual)
2 |Ethnographical research and user—observation in real life Machining training (Band—saw, Drilling machine) #1
3 |Conceptual research centered on user experience Concept narrowing (3 ideas/group)
4 |Sketching (sketches, storyboards) Sketching (sketches, storyboards)
5 |Three idea presentation (Poster) Quick—and—dirty prototyping and simple user test
Prototyping (quick—and—dirty prototyping, user experience prototyping)
6 |User tests (wizard—of-oz, Kansei evaluation), Gantt chart |User test using a prototype #2
7 |SolidWorks session
8 |Prototyping tool session
9 |Final concept presentation
10 |Introduction to mechanisms and machines
11 |Materials, fastening and joining parts ) . )
Prototyping using woods/plastics, and #3
12 |Motors . .
- - demonstrating to instructors
13 |Bearings, couplers, gears, screws, and springs
14 |Spec sheet and design review
15 |Logistics and final presentation
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Fig. 2

“Quick and dirty” prototype using cardboard
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Fig. 3 Proposed wheel-cleaning mechanism
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Fig. 4 First prototype using woods and plastics
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Fig. 5 Exhibition model using sheet-metal working
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