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Category 4 - Above Standards 3 - Meets Standards 2 - Approaching 1 - Below Standards
Standards
Question Student answers all Student answers all Student answers at least | Student can only answer
and questions. Answers questions, but the 3 questions in some way. 1-2 questions, or the
Response reflect knowledge of class | answers may be lacking There is some level of answer completely lack
material, with a superior | in detail or some may understanding the understanding of the
level of detail and own lack understanding of material. material.
critical thinking. the material.
Vocabulary Few to no errors in the Some errors in Many words out of place, | Completely unintelligible.
vocabulary used un the vocabulary use or either scientifically or
student’s responses. All missing words, but grammatically, making it
scientific words used response is mostly with difficult to understand
appropriately. the appropriate scientific | the students conclusions.
and grammatical
vocabulary.
Delivery Speaks clearly and Speaks clearly and Speaks not so clearly and | Often mumbles or cannot
and distinctly all the time, distinctly most of the distinctly. Mispronounces | be understood.

Eye Contact

and mispronounces no
words. Natural pauses in
answers. Natural speed.

Establishes eye contact.

time, but mispronounces
a few words. Pauses and
speed are solid, but a few
mistakes. Mostly
stablishes eye contact,
but eyes strayed for one

long moment.

several words. Answers
are choppy or too fast.
Sometimes establishes
eye contact, but looks

away several times.

Mispronounces words
throughout. Pauses after
nearly every word or
speeds through the
sentences completely.
Never looks at the

interviewer.
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FEMENREEE—E (IEREBEARZHEBEEMR)
Mysterious Properties of Dilatant Fluids #4354 RGO B#ELEE

Dilatant fluid usually acts like liquid, but if impacted by a force, it acts like a solid. This property is called dilatancy. This
property could be useful for cushioning material. Therefore, this experiment explores the cushioning potential of a water-potato
starch dilatant fluid. This was done by dropping one iron ball, iron ball A, on a second iron ball submerged in a fluid, iron ball B; two
fluids were used, pure water (as the control) and the dilatant fluid. For both fluids, iron ball B was submerged by 2.5 cm and 4.0 cm.
For water, iron ball A was dropped from 5 heights between 10 and 50 cm. For the dilatant fluid, iron ball A was also dropped from
50 cm, 75 cm and 100 cm. A force sensor measured the forces of impact. At iron ball B depth of 2.5 cm, impact force was reduced
in dilatant fluid for drop heights at, or above, 30 cm; at depth of 4.0 cm, reduction in force was observed at all drop heights. Not all
impacts were direct collisions, however, giving some error in these results. In conclusion, the dilatant fluid acted well as cushioning
material with increasing drop height and greater submerged depth. While the results appear promising for cushioning material,
more experiments should be done to verify these results. In addition, other dilatant fluids should be explored, such as one made
from water and flour starch.

Aiming for More Efficient Wind Power Generation KXUZIEDBWEAFEELZBIELT

We conducted research to make more efficient wind turbines using a Savonius windmill design. Propeller-type windmills,
which are the main devices for wind power generation at present, are not suitable for power generation in Japan, where there are
many mountain areas and constant wind does not blow. Past research about Savonius windmills reported that the power
generation efficiency increased or decreased by installing parallel plates (a shield) on the wind turbine. To investigate the efficiency
of this design, we measured the amount of power generation by changing the relative position of the Savonius windmill and the
shield on its backside (moving by 5 cm from the origin, until a maximum distance of 55 cm), the installation angle of the shield
(from -50 degrees to 50 degrees), and the wind speed (from 1.5 m/s to 4.0 m/s). Efficiency was at its maximum with a shield
distance of 55 cm and a shield angle of 0 degrees. For wind speed, at 2.0 m/s or lower, the power generation efficiency was
greater when the shield was installed on the back side of the convex surface and parallel to the rotation direction. Under these
conditions, a Savonius windmill may be a better alternative to conventional windmills. Shield length affects efficiency, however, so
different shield lengths should be explored in future experiments. More mathematical analysis is also needed for the wind speed
results.

More about Storm Glass  RAR—AHSRIZDUVT

In the 19th century, storm glasses were used in Europe. Storm glasses have interesting characteristics. Crystals are formed in
storm glass, and they seem to change because of the weather. We tested each of the following 4 hypotheses: first, the main factor
in crystal formation is temperature; second, the main ingredient in the crystals’ structure is camphor; third, the storm glass
composition is camphor-saturated near 30 degrees Celsius; last, appearance of crystals is related to atmospheric electricity. The
storm glass used was composed of water, camphor, KNO3; and NH4Cl. In the first experiment, weather, temperature, humidity and
atmospheric pressure were measured three times a day: in the morning, at noon and in the afternoon; crystal formation was
observed during these periods. In the second, a camphor-ethanol solution was used to test camphor saturation. In the third, x-ray
diffraction was used to determine storm glass composition. In the final experiment, positive electricity was applied to storm glass.
The results were that crystal formation had an unclear correlation with temperature; storm glass was camphor-saturated at nearly
30 degrees Celsius; x-ray diffraction determined main component in crystals was camphor and applied electricity had no effect in
crystal formation. These results suggest pressure, humidity and weather could also play major roles in crystal formation, but
atmospheric electricity can be ruled out. Changing the ratio of KNOz and NH4CI should be done in future experiments to
investigate how camphor deposition would be affected.

The Relationship between the Growth of White Radish Sprout Plant and Shading Time
Under Low Total Pressure and the High Pressure of Carbon Dioxide

EE-& COEUTICHITDAMILT (I DERLESFEORER

In the future, humanity may colonize other planets. One such planet being considered already is Mars. However, reliable food
production is necessary to realize this goal. We researched the white radish sprout for this objective. In particular, this research
explored the relationship between white radish sprout growth and shading time (periods with no light), aiming to grow sprouts to
the same sizes currently found in stores. Radish sprout seeds were germinated in no light, and then set it in vacuum desiccators at
20 kPa for a 10-day cultivation period. The set shading times during cultivation were 1, 3, 5, 9 days; one group of seeds was
cultivated outside with 5 days of shading time. After cultivation, the size of the radish sprouts was measured by caliper. All
cultivated sprouts were compared to store-bought ones. From the data, the longer the shading time, the more the stems and the
overall masses grew; however, the opposite trend was seen for leaf sizes. The experimental results suggest the stems grew more
due to the set light exposure, and the leaves barely grew because the oxygen concentration was low. From our research, we
found that the stems and the overall masses can grow as big as the store-bought ones, but the leaves can’'t under the
experimental conditions tested. Additional white radish sprout experiments should include different levels of total pressure, as well
as oxygen'’s partial pressure. Liquid fertilizer should also be considered.
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Development of a Seawater Desalination Device  #/Ki#/KILEE DR

Recently, shortage of water has become a problem in the world. There are many kinds of ways for desalinating water.
However, these methods are too expensive. Thus, a cheaper, easier and more efficient seawater desalination device was the aim
of this research. In our experimentation, 3.5 percent salt solution was put into plastic containers that varied in construction
(black-painted parts, total surface area and sheeted with aluminum). These were then set in the sun for evaporation of the salt
water. After one day, pure water was collected from the devices. We had hypothesized that if evaporation portions are black,
aluminum sheets are attached to refrigeration parts or the evaporation portion’s surface area is large, then the amount of fresh
water gotten would increase. In experiment 1, black-painted devices were compared to the non-painted and aluminum-sheeted
plastic devices. In experiment 2, different surface areas with and without black paint were compared. From experiment 1, average
pure water percentage was 0.55%, 0.73% and 1.92% for the aluminum-sheeted, pure plastic and black-painted devices,
respectively. From experiment 2, average pure water percentage was 0.00%, 0.09% and 0.25% for the large pure plastic, small
black-painted plastic and large black-painted plastic devices, respectively. It was determined devices with black containers and
large surface areas should be used for most efficient desalination. In future research, different funnel material should be used, as
well as increased lengths for the evaporating and collecting parts.

The Project to Revive Red Dragonflies FHREAFEEZETOS Ik

Tatsuno City is famous for the Akatombo and Akiakane motif. Akatombo and Akiakane are red dragonflies, also known as the
Autumn Darter, and they are decreasing in the Tatsuno area. Our purpose of our research was to investigate the reasons for their
disappearance, while reviving the original landscape for the flying Autumn Darter and improving the biodiversity of their local rural
ecosystems. First, we secured a habitat for living things with the cooperation of the members of the NPO Tatsuno Red Dragonfly
Increasing Society. Then we made biotopes, or a small habitat, for the dragonflies. Sixteen biotopes were made, half of which
were dug ground measuring 0.7 meters in length, 3 meters in width and 10 centimeters deep. The other half were left undug. In
the summer, we conducted a creature survey around the biotope. We found that various creatures, including the predators of the
Autumn Darter’s larva, gathered there. In the autumn, an additional survey confirmed the spawning of various dragonflies,
including Autumn Darters, which counted at over 50 spawned dragonflies. The results of the summer survey suggested the
reason for the disappearance of Tatsuno’s red dragonflies was the presence of their predators. Therefore, methods for reducing
predator populations must be researched. Future surveys should monitor the presence of the Autumn Darter’s predators, possibly
with collected eggs from mixed breeding.

To Predict the Prevalence of Influenza 41> 2T DFTEF TS

In order to help health officials predict the number of flu cases in the future, our research focused on two objectives. First, to
explore the correlations between the number of flu cases and weather. Second, to make predictive equations for the number of flu
cases in Kobe, Himeji and Toyooka using these correlations. To achieve this, we collected data on temperature, humidity, rainfall,
wind velocity and the number of infected persons from the aforementioned areas; this was data from 2010 through 2018. Using
the statistical software, R, correlation coefficients were made for temperature, humidity, rainfall and wind velocity for each area;
also, 3 coefficients were made for the number of flu cases in two consecutive weeks. These coefficients were used in our
predictive equations. The predictive equations for the Kobe and Himeji areas were similar, while the one for Toyooka differed.
Temperature had the strongest correlation among weather conditions. For all areas, precipitation and wind speed had negligible
correlations. We concluded that the similarity of Kobe and Himeji's equations owed to their similar climates. On the other hand,
Toyooka experiences colder weather on average. Rainfall was relatively low throughout the years, and the wind is mild because of
the mountains, so precipitation and wind speed are considered to have little effect on the number of flu cases. More detailed
investigation is needed in the Toyooka area for the correlation coefficients used in this research. In addition, more points in Japan
require research for more statistical and predictive accuracy.

Stop the Change of Glutamic Acid ' IVASVEROEEZEILHES

In recent years, preservatives have had a strong image of being bad for our bodies. However, some think preservatives
coming from nature would be accepted by people easily. The purpose of this study was to make preservatives that are more
natural and better than existing ones. The deamination of glutamic acid is a reaction that can be used to monitor food spoiling.
Ammonia is generated by it, which changes pH in solution. Therefore, we tested various preservatives on tofu with glutamic acid to
see which had slow reaction rates. We prepared sodium benzoate and potassium sorbate as existing preservatives for
comparison with Japanese pepper, cinnamon, chili pepper and salt in various combinations. They were put in a petri dish with tofu,
water and glutamic acid, and the pH was measured by a pH sensor every day for 3 days. Salt and Japanese pepper, as well as
salt and cinnamon, showed more effectiveness than existing preservatives, having a pH change no more than 0.05 for both. In the
future, the effectiveness of these natural preservatives for practical foods needs to be tested. Peppers tend to have strong
spiciness, and salt can alter food flavor significantly. As such, the impact these preservatives have on food flavor must be looked
into.
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