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Proposal for a class and study of teaching materials for learning "molecule shape" in basic
chemistry at high school (' Graduate School of Education, Tokyo Gakugei University, *Faculty
of Education, Tokyo Gakugei University) OYukie Yoshida,' Akira Ikuo?

In the unit on chemical bonding in basic chemistry at upper secondary schools, it has been
confirmed that a misconception has been formed that the polarity of bonds determines the shape
of molecules1).One of the reasons for this is that the study of molecular shape is rarely covered
in the text of textbooks approved in 2020.In this study, we attempted to suppress the formation
of misconceptions by proposing lessons and developing teaching materials that incorporate the
study of molecular shapes into the unit.

First, we proposed a one-hour class in which students learn to clarify the "molecular shape"
based on the repulsion between electron pairs. Instead of the HGS molecular structure model
widely used in schools, a molecular model using styrofoam balls and toothpicks was used,
allowing students to explore stable molecular shapes by freely changing the positions of bonds.
In addition, as an auxiliary teaching material, an electron pair was used as a balloon, with knots
connected to it.

Keywords : Aziridine,; Class Proposal; Development of teaching materials;, molecule shape,
valence shell electron pair repulsion theory
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1) Raymond. F. Peterson, David. F. Treagust, and P. Garnett, Journal of Research in Science
Teaching, 26, 4 (1989).
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Development of experimental teaching materials for the study of basic chemistry “Amount of
substance” in high school(' Graduate School of Education, Tokyo Gakugei University, *Tokyo
Gakugei University) OFumiya Nakamura,' Akira Ikuo,

In the study of basic chemistry “Amount of substance” in high school, students are expected to
understand the relationship between the mole, a unit of amount of substance, and three units:
the number of particles, mass, and volume of gas. On the other hand, it is difficult to understand
the relationship between the mole and the three units if the concept of the relationship between
the mole and the three units is not constructed. Therefore, we developed and practiced teaching
materials that link moles and each unit with the aim of realizing the usefulness of the amount
of substance.

The experiment was conducted to generate 1 mol of carbon dioxide by reacting 1 mol of sodium
bicarbonate with 1 mol of hydrochloric acid in a plastic bag(flowchart), based on a previous
study". The reaction was carried out in a 22.4 L cardboard box with the units marked on the
side to emphasize the connection between the mole and each unit (picture). A questionnaire
survey was conducted after the practice, and significantly positive evaluations were obtained
regarding this material.

Keywords : Development of teaching materials, Amount of substance; Volume ; Unit weight
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The monitoring test of a cross-disciplinary scientific research program on mosses for high
school students with first to second year undergraduate students (' Graduate School of Science
and Engineering, Saitama University) OHiromitsu Nakajima'

As part of Grant-in-Aid for Scientific Research (C) Project of JSPS KAKENHI No. 23K02809
“Development of a cross-disciplinary scientific research program on mosses,” a scientific
research program for high school students was designed and the monitoring test was conducted
in August 2024 with three undergraduate students as monitors. The monitor’s reports on the
theme of the difference in the color of a moss between sun and shade areas contained logical
considerations of the physical, chemical, and biological experimental results and
supplementary materials, and conclusions that provided answers to the experimental objectives.
Keywords : Cross-disciplinary scientific research program,; Moss; Color; Light conditions
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Simple Experimental Method for Understanding and Promoting Advanced Glycation
End Products, Toward Enhancing Preventive Medical Services and Healthy Life
Expectancy (‘Oita Hofu Junior High School, Imamura Chemical Termite Control
Co., Ltd., *Uchi-Lab) OKaho Miyazaki,'* Kumiko Miyazaki,>* Kuniyoshi Kaseda®

Advanced Glycation End Products (AGEs) are non-enzymatically formed through
reactions between sugars and proteins. Over the past decades, accumulating evidence has
linked AGEs to various pathological processes. Despite their significance, AGEs remain
largely unrecognized by the general public. In this study, we have developed an AGEs
gradation sheet to index the levels of AGEs. Using this sheet, we observed glycation processes
that were time-, dose-, and temperature-dependent. Additionally, we identified a correlation
between the AGEs levels and the mechanical toughness of the collagen matrix. Finally, we
examined the levels of AGEs in collagen induced by fructose-rich beverages. Our data
demonstrate that the novel gradation sheet will be a practical tool for understanding the
properties of AGEs.

Keywords : Glycation; AGEs; Collagen, Life Style related Disease; Healthy Life Expectancy
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AGEs-level indicator (left); AGEs levels go up in dose-dependent manners (middle); The collagen
matrix tends to be fragile when the protein is glycosylated by fructose.
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Chemical experiments for junior and senior high school students aimed for precision (7akigawa
second junior and senior high School ), Takeshi Yonezawa

In junior high and high school chemistry experiments, the most accurate results can be
achieved using mass spectrometry methods. If multiple electronic balances with a precision of
1 mg are available, experiments can be conducted where the majority of students achieve
experimental values within a 1% margin of error. The presenter, referencing experimental
examples from the literature, conducted student experiments on the thermal decomposition of
sodium bicarbonate, the reaction between sodium bicarbonate and hydrochloric acid, the
reaction between sodium bicarbonate and citric acid, and the thermal decomposition of silver
oxide.By understanding the percentage error in their own experimental results, students
developed a stronger motivation to aim for accuracy. For junior high school students who have
not yet learned mole calculations, the experience of determining the amount of products using
graphs fostered an attitude of striving to create precise and accurate graphs.

Key words mass spectrometry methods, thermal decomposition of sodium bicarbonate,
reaction between sodium bicarbonate and hydrochloric acid, hermal decomposition of silver
oxide
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Read about chemical reactions learned in high school with computer chemistry. (‘Matsusaka
High School) 'OTakeshi Fukuda

High school textbooks contain a variety of chemical reaction formulas. However, there are
few descriptions of why they are so. To understand this, computer chemistry is used. The
students learn the cause of the molecular form and learn that the enthalpy differs depending on
the form of the molecule. In this issue, we will introduce some of them.

First, molecular forms are memorized in high school. However, as an advanced content, there
is the valence shell electron pair repulsion rule (VSEPR). This is a web application (MolCalc)
for computer chemistry that allows students to learn the difference between CHs™ and CH3*
structures by feel.

Second, vinyl alcohol is unstable and changes to acetaldehyde. For this, the enthalpies of the
two substances are available through ChemCompute, which allows students to use GAMESS
on the web. This allows students to create their own molecules and calculate them to find out
which is more stable.

In this way, we believe that the use of computer chemistry will provide content for thinking
about why this is so. We would like to continue to develop the class practice in the future.
Keywords : High School Chemistry, Computer chemistry, ICT Education
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Hydration of phenylacetylene with sulfuric acid silica gel('Graduate School of Science, Tokyo
University of Science, 2 Faculty of Science, Tokyo University of Science)OKohei Yamada',
Masayuki Inoue?

In this study, we examined an experimental material for the hydration of alkynes that proceed in
a short time, utilizing sulfuric acid-supported silica gel (sulfuric acid silica gel), which has been
continuously used in our laboratory. When phenylacetylene was reacted directly with sulfuric acid
silica gel (12 M H2SOy4 aq is soaked), the yield of acetophenone was 48%, influenced by factors
like carbonization. However, with supporting the phenylacetylene on silica gel, carbonization was
suppressed, and the yield of acetophenone improved to a maximum of 60%. Additionally, the
suitability of this experiment as an educational tool was evaluated by a panel of high school and
college students.

Keywords :  Hydration ; Phenylacetylene ; Sulfuric Acid Supported on Silica Gel

X T VF L DARFIISIE, 7 b —x ) — B LN~ a7 = a 7 H 2 7 E
T DI 72 ERAM 72 5, T CITHMIIE=E T, MEEKEHK & FriE MR O
Abﬁ’;57::w7ﬁ%vy@mﬁ®£%%ﬁibfwé”O_®ﬁﬁfiﬁm
REF N RWZ &, miREORBEKAER Z SR TH O 2 & ICHE RS -T2,

AW TIE, S50 TRERERIICH W DIV TV D RREEEE S U 1 7 v (Fifgs Y 7
FOV) ZAER LT, B THETe 7L L DK D FEREM A RET LT, T ==
NTEF L% 12 M MBEKERE Y A7 VEE R 11 TRA LEEES Y b
TNVEMBT HZ L7 IGSED &, RILBEITLTT ' M7 =/ U OIERIT 48%
ThHolz, LNLT7 2= T 2FLrE2T U BT ICHEL TRERICKSSE D &,
RIS S TT 2 F 7 = 7 U ORNERHRK 60%FETh L, bbby TEakeE
ERFPAEZRRITZ OEBRZATV, EBRER & L COmMUIMEZ 7 L7z,

=
(j/i sio H,S0, ag/SiO,
i —_—
Y 2 1~10min

up to 60% yleld

O

T T EFLUEER vUﬁ#wﬁ%7;:w7t%Vy%@m

1) BFEA, HEEZ, (b5 EHF 2015, 64, 244.

© The Chemical Society of Japan - [CIC301-1pm-07 -



[C]C301-Tpm-08 BAILES B1055FES (2025)

+ Ty FIEERBEHOMR - ZB/ — FOBEHIHT %
W

(RIREBE R ' - RIEE KRR 2 - r = 20tk ) OfEHE il ' - B FEB
w e e e BERER2 e T R a— 3

Development of Teaching Materials for On-Demand Chemical Experiments: Survey on
Experiments Note Writing ('Osaka Kyoiku University, *Hirano Primary School attached to
Osaka Kyoiku University, *Kenis Limited) OMasatsugu Taneda,' Haruka Kusakabe,' Noriko
Asaka,' Ryutaro Sakaguchi,” Andrew Gung®

For the Society 5.0 proposed by the government, training school teachers to learn
continuously is encouraged. Unfortunately, it has been a serious problem in recent years that
many teachers can’t maintain enough time to study teaching materials due to staff shortages.
One of the missions for academicians affiliated in faculty of education is developing training
materials for school teachers that will enable them to efficiently acquire the knowledge and
skills they need when they need them. The advantage of on-demand teaching materials is that
they can be used anytime, anywhere. Thus on-demand teacher training should be an effective
learning opportunity for school teachers they don’t have enough time even to study teaching
materials; Osaka Kyoiku University has already prepared some on-demand materials available
on the Web.!

In this work, on-demand chemical experiment material to learn how to keep a log of
scientific experiments was created.

Keywords : on-demand,; chemical experiments; school teacher training; inquiry based larning
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University Students' Misconceptions about Electrical Conductivity of Water and Aqueous
Solutions (Okayama University of Science) OShuichi Takahara

The understanding of the electrical conductivity of water and aqueous solutions was
investigated for 179 students taking the general education subject “Chemistry” at a university.
The distributions of student expectations for several experiments on electrical conduction with
light bulbs were obtained. The samples tested were purified water, salt water, rock salt, sugar
water, ethanol water, and acetic acid water. As a result, the correct answer rates were less than
70% except for salt water. The reasons written by students who chose incorrect answers
revealed that some students held the following misconceptions: Pure water conducts electricity.
Ionic crystals conduct electricity. Water conducts electricity if something is dissolved in it.
Keywords : Electrical Conductivity, Water; Aqueous Solutions; Misconceptions,; University
Students
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The Results of Continuous Implementations of Educational Events towards Disseminating and
Enlightening Chemical Technologies or Environmental Issues Countermeasures for Wide
Range of Generations and Diverse Participants (‘Tokyo Metropolitan College of Industrial
Technology) OKenji Tamura'

As part of regional cooperation projects or social contribution projects, various educational
events have been continuously planned, implemented, and managed by the author in requests
from schools, local governments, companies, and academic associations. These projects target
a wide range of generations (from elementary and junior high school students to working adults
and retirees) and diverse participants (children, pupils, students, parents and children, general
public, teachers, engineers, companies, and local communities), that covers various educational
fields such as introductory, social, lifelong, and practical education. These events are held on
towards disseminating and enlightening chemical technologies or environmental issues
countermeasures. This report provides an overview of these projects and their results.
Keywords : Educational Events; Regional Collaboration Projects; Social Contribution
Projects; Chemistry-Related Technology Disseminations, Initiatives for Environmental Issues
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1) K. Tamura, 91st Electrochem. Soc. Jpn., Ann. Mtg., S17 1 12, Nagoya, 2024, and references therein.
2) K. Tamura, Research aid by “Tokyo Ohka Foundation for the Promotion of Science and Technology”
adopted continuously from 8th (2013) to 19th (2024).
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pH properties of PSP (phenol red) and its application to neutralization titration in
high school chemistry (!Hokkaido University of Science High School, Hokkaido
University*)OMasanari Nishide',Atushi Sugihara',Ryou Niyuki?

Keywords : high school chemistry, the acid base indicatives for neutral titration

All textbooks use phenophthalene with a pH 8.0 or higher in the coloring region (colorless
to red) as an indicator for neutral titration in high school chemistry. On the other hand,
according to previous experiments, the discoloration range of PSP (phenol red) is pH 7.4 to 7.6
(yellow to orange), and by using it as an acid-base indicator for neutral titration, it is more than
conventional phenolphthalene. Experiments can be conducted where the point is close to the
neutrality point, and a more accurate concentration determination of unknown samples is made.

In addition, the pH properties of PSP (phenol red) are acidic, orange, and yellow. In the
neutral region, it becomes orange again, and in the basic region, it becomes red. In strong base

properties, it becomes colorless and transparent, just like phenolphthalene (PP).
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Utilization of Arduino-based pH and Electrical Conductivity measurement devices in
neutralization titration ('Kindai University Hukuoka High School) ORyo Matsuura'

I have been developing teaching materials to utilize information and communication
technology (ICT) for inquiry activities including measurement and analysis. In this study, |
fabricated ICT devices that enables pH and Electrical Conductivity measurement by using an
analog pH sensor and a total dissolved solids sensor, and acquiring the voltage change output
from the sensor with Arduino. In addition, I conducted a practice with second-year high school
students and investigated the effectiveness of classes using the materials I developed.
Keywords : Chemical Education; Information and Communication Technology; neutralization
titration; titration curve, Electrical Conductivity
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1) EHE, @AE—, BARBRHERSTESGT RS RKmUE, 2021, 70, 18.
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