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Research Summaries

from the 2025 “Science Exchange with International Students of Tokai University”

The following summaries present the research conducted by student groups who participated in the
2025 “Science Exchange with International Students of Tokai University.”

We would like to express our sincere gratitude to the staff of the Tokai University Science and
Engineering College Office, the faculty members, and the international graduate students for their

invaluable guidance and support of our students’ science and mathematics inquiry activities.

Group A-19
Research Title | “Exploring a Quantitative Evaluation Method for Stress Responses in the Science
Classroom”
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[Background and Purpose]
Previous studies on stress measurement often require expensive equipment or consumables, making
it difficult for high school students to conduct experiments continuously. Therefore, this study aimed

to develop a stress measurement method that can be performed independently using materials available

at school. The group focused on salivary o -amylase activity as an indicator of stress.




[Methods]

- Experiments were conducted using the «-amylase measurement kit produced by Kikkoman
Biochemifa.

- Participants chewed a cotton swab while performing mental arithmetic for three minutes, and changes

in stress levels were evaluated before and after the task.

[Results and Discussion]

The results showed trends similar to those obtained using commercial stress measurement Kkits,
demonstrating a reasonable level of accuracy. Additionally, all equipment used was available at the
school, allowing the group to achieve their initial goal of developing a feasible method for high school
students. However, challenges included the possibility that chewing the cotton swab itself may induce

stress, as well as individual differences in relaxation levels.

[Conclusion and Future Outlook]
The group successfully developed an inexpensive and reproducible method for quantitatively
evaluating stress. Using this method, they plan to further investigate the relationship between aroma

stimuli and stress responses.

Group A-21

Research Title | “Effects of Focal Length and Surface Material of Parabolic Reflectors on the

Efficiency of Acoustic Power Generation”
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[Background and Purpose]

Japan’s energy self-sufficiency rate remains low, and approximately one-quarter of its electricity
generation relies on thermal power. As the need for renewable energy continues to grow, this study
focused on acoustic power generation, a technology that converts sound vibrations into electrical energy
using piezoelectric elements. Previous studies have reported very small power outputs, leaving practical
application as a challenge. This research aimed to identify conditions that maximize power generation

by efficiently concentrating sound using a parabolic reflector.

[Methods])
Experiments were conducted using a 40 cm diameter parabolic reflector to examine the following
three factors:
1. Effect of focal length: Differences in power output among reflectors with focal lengths of 10 cm, 20
cm, and 30 cm.
2. Effect of surface material: Differences in sound reflectivity among plastic, tin foil, aluminum foil,

and copper foil.




3. Effect of sound source characteristics: Influence of frequency (500 Hz, 1000 Hz) and sound pressure

level on power output.

[Results and Discussion]

+ Optimization of focal length: The reflector with a 10 cm focal length produced the highest output at
1000 Hz, while the 30 cm reflector performed best at 500 Hz. This indicates that the optimal focal
length varies depending on the frequency.

+ Selection of surface material: Although no significant differences were observed among the metal foils
(tin, aluminum, copper), all metal surfaces produced higher output than plastic. This is likely due to
the higher acoustic impedance and reflectivity of metals.

+ Output characteristics: Higher frequencies and sound pressure levels increased the energy input to

the piezoelectric element, resulting in proportionally higher power output.

[Conclusion and Future Outlook]

The study confirmed that both the design (focal length) and material selection of the parabolic
reflector play crucial roles in improving the efficiency of acoustic power generation. Future work will
include experiments using a wider range of frequencies and more rigid metal reflectors to develop a

more efficient power generation system.




