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[Research Objective]

The Ministry of Education, Culture, Sports, Science and Technology (MEXT) states that there is a shortage
of human resources who can manage technology with a global perspective, and it is important to work on
developing human resources who can discover and solve global social problems and play an active role in
various international arenas. The purpose of this study was to develop a lesson design that contributes to
global human resource development and information education, and to develop educational materials that
enable students to collect and analyze information appropriately and to work on problem solving through
manufacturing. The contribution of YouTube and SNS to the global human resource development of the
next generation was also discussed.

[Research Methods]

The material we developed is an Automatic Alcohol Dispenser that can disinfect alcohol without touching
the bottle. In this textbook, students can learn about embedded systems by applying basic knowledge of
design, ing, and ing. The i model of this study is shown in Figure 1, which
suggests that the PDCA cycle can be used to develop students effectively and efficiently. We made Japanese
and English videos of the development process and uploaded them to YouTube in cach country. The QR
code of the created video is shown in Figure 2. A questionnaire survey and evaluation of products were
conducted to verify educational effectiveness.

[Research Results and Discussion]

The results of the questionnaire show that the students were able to acquire the ability to use information,
knowledge and skills of manufacturing, and creativity. In addition, I was able to develop a broader
perspective by learning about the differences of opinion between Japan and other countries through
YouTube and SNS. Therefore, it is recognized as an educational material that enables students to work on
problem solving through manufacturing. However, the results of the questionnaire did not show a
significant difference in the problem-solving ability, so there is room for improvement in this material. In
addition, a redesign of the instructional design should be considered.

[Conclusion]

In this study, we developed a lesson design that contributes to global human resource development and
information education. In the future, it is necessary to improve the collaboration of this educational material
with IoT and network services to make the educational material more flexible. In addition, we would like
to contribute to the community and society by installing them in nearby facilities and public spaces.
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[The purpose of the study] : The patella is a small and complex movement that has not been actively
researched. While this study has been conducted to quantify the postoperative load on the patella,
studies have not been conducted to quantify the load until now. Therefore, if it is possible to quantify
the load and the direction of the load applied to the patella, it is possible to contribute to the field of
orthopedic surgery by using the effects on the connected muscles and artificial knee joints as new
knowledge. The purpose in this research is to develop a system that can measure the load balance of
the medial/lateral femoral condyle, and the load applied to the patella at the same time.

[Methods] : The sensors used to measure load balance and direction used custom small load sensors
that can be installed on artificial knee joints. Artificial knee joints with embedded sensors were
designed in 3D CAD software. Software displays and visualizes the load balance of the medial/lateral
femoral condyle and the load and load directions applied to the patella in real time from data obtained
from sensors. The developed system was verified to ensure that the arrows output on the screen and
the medial/lateral motions are the same on the system's screen. The developed system was given to
orthopedic surgeons for practical experience and answers to questions about its usefulness.

[Results and discussions] : Fig.1 and Fig.2 show an overview of the developed system and the knee
joint prosthesis with embedded sensors designed in 3D CAD software. In the system's operation
verification, it was confirmed that arrows output to the screen by touching the patella component and
the tibia with the femoral component were output along with the movement of the femoral component.
By accumulating intraoperative data, it is thought that it can be applied to the evaluation of the procedure
and to the next generation of surgery. The artificial knee joint, patella components and systems developed
were highly evaluated as easy to use by the orthopedic surgeon who used them.

[c ions] : We have developed a

TKA support device that can balance the load
on the medial/lateral femoral condyle and quantify the load and load direction applied to the patella.
We hope to further develop it as a TKA support device by improving the current problems.
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