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2. Chemistry Class for 11th Grade by Bema (4th

1. Outline of the Activity
The improvement of science and mathematics
education is one of the important issues for
international education cooperation. Science and
mathematics should be shared and exchanged among
different cultures since they handle universal natural

period, 50 min)

2.1. Background
2.1.1. A Necessary Concept of the Individual Skill
Development in Chemistry

phenomena and logics. In the Field of Mathematics

We convince that the concept of chemical

and Science Education of Global Education Course of

equations was difficult to teach, but also the

Graduate School of Naruto University of Education,

fundamentals in the construction of students’ scientific

staffs and students have been committed to developing

concepts. Indeed, it allows us to explain questions, to

effective

for

explain everything around us and to glimpse the

mathematics

probable scientific foundations of our environment,

education. As part of the educational activities, we

chemical species that we use in everyday life, it is an

performed science classes in English for Japanese

integral part of us. It is therefore a necessary concept

10th- and 11th- grade students on November 13th in

to understand our own identity and the world in

2020 at Tokushima Prefectural Tomioka-nishi High

which we live; I will call it universal because I think it

School selected as a Super Science High School (SSH).

is essential that everyone can take ownership of it in

The SSH school has engaged in “International Science

order to build themselves fully. The cognitive

Study” so far to nurture human resources who can act

construction of the individual cannot be completed

both regional and global fields with an international

without the inevitable passage of understanding of

sense. Through the lesson practice, both we and the

this concept. On the basis of this hypothesis, we

SSH school were able to strengthen the win-win

immediately show the importance of the construction

relationship each other and to obtain fruitful results

and the quality of teaching this concept, which begins

contributing to each educational goal. In the following

in college.

improving

teaching

materials

worldwide

science

and
and

methods

section, we introduce the details of the classes and the
exchange activity with the SSH students.

2.1.2. The Difficulties for Students and Teachers on the
Scientific Concept

The difficulty lies in the fact that chemical
equations are conventions between scientists, beyond
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the symbol, materializes a chemical experiment
during a chemical reaction between chemical species

2.2. Objectives

The aim of this course is to make Japanese

of a different nature, but governs by laws and rules

students understand how to solve a chemistry

according to their chemical and physical goods. Thus,

problem theoretically based on a typical African

students and teachers withdraw in the deduction,

pedagogical style. This style of resolution is very

from the abstract, to obtain the concrete, which

popular in Africa, due to the lack of infrastructure,

reflects

Advanced

laboratory in schools. Teachers rely on drawings,

microscopes only give representations, images, and

photos of experiments to carry out his course and

the teacher has only explanatory models. We would

theoretically solve the application exercises related to

need the equipment of a large laboratory to make

learning.

the

experimental

reality.

these chemical reactions more concrete, but we all
know that our schools are not as well equipped.

Thanks to this style of teaching, Japanese students
will deduce that science is universal. Using the same

In Africa, we have only the minimum of equipment,

chemical symbols, the same formulas, the same

almost no laboratory, or no suitable equipment for

physical and chemical properties studied in their

chemical experiments. To remedy this, our approach

laboratory equipped with experimental devices, using

is to make students understand that chemical

the same universal values of molar masses and molar

equations are only mathematical, association of

volumes and by different approaches, we achieve the

formulas. Is this approach really real?

same result, and this in a theoretical way.

In a so-called "classic" teaching, the teacher uses
experimentation (the experience on which he relies
very often) allows students to demonstrate and prove

2.2.1. Topic

We decided to place the topic as “Chemical

a law or principle. Similarly, through trial and error,

Reactions and Equations: Application to Chemistry

students construct an experimental approach that

Problems” and key question to be “How to write a

also allows him to achieve the desired results. In any

Chemical

cases, the empirical approach convinces students.

Chemistry Problem?”

Equation

and

Theoretically

Solve

a

We would be tempted to sum up his position as “I
designed, I saw, I am convinced”. This wording may
seem reductive, but it seems to me to reflect what is

2.2.2. Educational Processes and Materials

This chemistry lesson consisted of an introduction

really happening in the classroom. This empirical

to the subject and purpose of teaching this lesson. For

approach can lead students to make conclusions that

activating the knowledge required for the students,

are too hasty. It deprives itself of a critical mind and

the processes of individual research, group work (5

a good scientific understanding.

groups of 8 students), group presentation, and

With symbols, university professors rely on

summary are provided in the lesson.

models that they cannot demonstrate either through

In the prior knowledge activity, each group

experiments or calculations. They should use the

received an exercise where the objective was to

history of science and show the difficulty and

present the equation of a reaction as shown in Fig. 1.

contradicted pathways of the reasoning of the various

With this production, the presentation of the group

scholars. But very often, the teaching of chemical

results allowed us to understand together the concept

reaction models is done by rupture. Often at high

of “Reagents”, “Products”, and “Mass Conservation”.

temperature or at low temperature, in the presence of
a catalyst.

In the second activity, an exercise in common is
assigned to all groups, as shown in Figs. 2 and 3,

At no time is the investigative approach used by

where we proposed a theoretical resolution of a

scientists described realistically, just an equation with

chemistry problem. By referring to the word list as

symbols and a lot of explanations to convince students,

shown in Fig. 4, students found the same result by

because it is that of the abstract with these own rules.

different approaches, which proves that the lesson has

Linking the relationship between chemistry and

achieved these goals.

everyday life, it is with this approach that we wish to
present this activity.
114

国際教育協力研究

第 14 号

インターナショナル・サイエンス・スタディに取り組むスーパー・サイエンス・ハイスクールにおける英語での理科授業の実践

Figure 1. An example of worksheets for the first individual and group activities (Group1)

Figure 2. An example of worksheets for the second individual and group activities

Figure 3. Solving steps for the second activity
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Figure 4. Words list and symbols used in the lesson

Figure 5. Several scenes of the lesson for 11th grade
In the group activity, the students were very

Despite this challenge, the students were able to

committed to sharing understanding collectively and

present their results for discussion. Several scenes of

collaboratively. Although, language was an issue that

the lesson are shown in Fig. 5.

made it difficult to exchange. Thanks to the advice of
the teachers and in particular their peers, the students
were able to finalize their results. Presenting their
results was a bit difficult because it was in English.

2.3. Evaluation and Limitation

Language is the first obstacle that limited the

effectiveness of this lesson, and it was difficult to
40

Figure 6. Results of questionnaire conducted for 11th grade students
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interact proactively. The purpose of the group work

2) The student should be able to interpret their

was to increase collaboration and to ensure that

findings by expressing them in worksheets, group

everyone worked together; the teacher had essential

discussions and on the board by presenting whether

elements to assess this learning. The key is to

the different elements a god or bad conductors of

challenge the work of individual students to realize

electricity.

that they were working together. Therefore, because

3) Students will be able to identify and distinguish its

of the language barrier that may have led to the use

physical properties, related to concepts learned

of more time, this crucial part was eliminated. Students

with the periodic table with its symbolic value and

managed to solve the problem, and to achieve the goal

its uses in our daily lives.

set using the materials for groups work. Figure 6
shows the results of the questionnaire conducted for
the students after this class. Most of students were

3.2. Teaching Process and Materials

This lesson was conducted for 40 students of 10th

able to realize a good learning performance and were

grade to allow them to investigate the differences in

well-satisfied with this lesson.

the properties and uses between metals and nonmetals in relation to the periodic table. The lesson

2.4. Conclusions

plan is represented in Table 1. The lesson was

When we started this lesson, we weren't sure we

designed using the Inquiry Based Learning Approach

would succeed with the students at Tomioka-Nishi

which is the 5E method of instruction to ensure

High School. Our primary objective was to introduce

maximum comprehension by the students. The

the African method of teaching science, theoretically

Inquiry Based Learning consists of Engagement,

based on the fundamental laws of modern chemistry.

Explore, Explanation, Elaboration, and Evaluation

Certainly, the language barrier is a handicap. The

processes. We provided each student with the two

teacher is French speaking, the students speak

kinds of worksheets as in Tables 2 and 3 in addition

Japanese, and the course is in English. Nevertheless,

to a periodic table and the word list used for the

the goal is achieved.

lesson. The students were separated into 10 groups of
4, and each group compared metals and non-metals by

3. Chemistry Class for 10th Grade by Wiliame (5th
Period, 50 min)

investigating its physical properties such as luster,
conductivity, and malleability. For the students’
activities, we prepared and used the following

3.1. Theme & Objectives

materials: electric circuit device (batteries, bulbs, and

The theme of this lesson is “Properties of Metals

connecting wires), aluminum foils, metal plates of iron,

and Non-metals” with a key-question for students,

zinc, copper and magnesium, plastics (polypropylene

“What or How is the Difference between Metals and

containers), silicon (silicon rubber caps), graphite

Non-metals?”. The objectives of the class are as

(pencils), phosphorus (match sticks heads).

follows:

Figure 7 shows several scenes of the lesson. The

1) At the end of the lesson, the student should be able

results of the questionnaire conducted for the students

to discover their findings by using an electric

after this lesson are shown in Fig. 8. Most of students

circuit to experiment and investigate the elements

were able to realize a good learning performance and

of metals and non-metals.

were well-satisfied with this lesson.
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Table 1. Lesson plan
Stages/Time

Contents

Teacher’s activities

Students’ activities

Remarks &
Support Questions

Introduction
10 mins

Review-Engage

-Ask the students
to place a variety of
elements (identities
not revealed) out for
students to investigate
metals and non-metals
-Give the students a
variety of different things
they can test various
physical properties
(luster, electrical
conductivity) and make
predictions beforehand
of which are metals, nonmetals or metalloids.

-Students will then define
what a metal, non-metal,
and metalloid are and
compare/contrast the
basic physical properties
that they all share.

Questions
a) Explain how the PT is
organized?
-Distinguished between
metals, non-metal and
metalloids.

-Students will use
a foldable (graphic
organizer) to compare/
contrast properties of
each type.
-Then we will
incorporate knowledge
of how the organization
of the periodic table fits
into this schema.

Explain
-Students have a very
brief introduction of the
periodic table and how
the "staircase" separates
the metals from the
non-metals will be
introduced.
-Additionally, students
will identify the 7
metalloids that border
the "staircase" on the PT.
-Perform the
experiments using
electric circuit.
Fill the worksheets

Elaborate
b) List properties of
metals, non-metals, and
metalloids?
c) Categorize an
substance as an metal,
non-metal, or metalloid
based on its properties?

Student ask themselves:
What characteristics
do metalloids have in
common? (Possible
answers : have
properties of both metals
and non-metals)

e) What characteristics
do metals have in
common ? (Possible
answers: shiny/luster,
conducts heat/electricity

Step 1

Lesson
Development
35 mins
Step 2

Show a periodic table
(PT) and identify the
metals, non-metals, and
mettaloids.

Experiment-Question
Explore
Activity 1
-Fill the students’
worksheets by clasifying
metals and non-metals
Activity 2
Investigate & Record
(Electrical device)
Experiment on the
metals, non-metals,
metalloids
ConstructProperties&Uses
Express- Presentation

Conclusion
5 mins
Step 3

Evaluate
What characteristics
do non-metals have
in common? (Possible
answers : dull/lacks
luster, poor conductors
of heat/electricity

-Demonstrate the
experiments.
-Also identify the
symbols.
Feedback, Evaluation
Compare and contrast
metals or non-metals
by testing it using the
circuit.

Fill in the worksheets

d) How can an element
be classified as a metal,
non-metal, or metalloid
based on its chemical
and physical properties?

Table 2. Worksheet of Activity 1
Materials/Properties
Malleable
Foil
Copper
Silver
Aluminum
Gold
Steel
Iron
Wood
Pencil
Carbon (diamond)
Neon gas
Chlorine
Phosphorus
Boron
Silicon
Arsenic
Lead
Carbon (graphite)
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Table 3. Worksheet of Activity 2
Materials

Symbol

a.Aluminum

Conductor
Good
Bad

Properties (Place a tick)
Shiny

Dull

Bend

Brittle

Example: Suitable
for the bodies of
plane and cars, for
making sauce pans,
for cooking foil and
milk tops.

--------b. Plastic
c. Iron
d. Silicon
e. Zinc
f. Pure graphite
(Pencils)
g. Phosphorus
(Match sticks head)
h. Magnesium

Uses

---------------------------------------------------------

Figure 7. Examples of students’ experimental lessons using the 5Es Inquiry Based Learning Pedagogy
40

Figure 8. Results of questionnaire conducted for 10th grade students
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3.3. Conclusions

activities they have at school, naming their teachers

Altogether, the lesson was smoothly transmitted

and favorite food, which is “Karaage Don”. Then, we

through hands-on activity due to the inclusion of

were delighted with a demonstration of Japanese

certain Japanese words which makes it easier for the

martial arts, such as: Kyudo (archery) and Kendo

students to grasp the concepts faster during the post

(swordsmanship).

lesson. The preparations for these lessons was

We were also able to witness the great skills of

challenging and also quite satisfactory given the

Japanese Calligraphy done by a student. Moreover, as

unwavering support from our team. Giving instructions

the activities were displayed by the students, we

for both experiments takes much time, and also the

enjoyed some Japanese sweets and drank green tea.

students' presentation as well.

Furthermore, each of the trainees from the Naruto

Overall, the students not only learn about what

University of Education explained to the students the

are good conductors and bad conductors but they also

interesting facts about the culture, gastronomy,

enjoyed lessons through cooperative learning by

language and different aspects of the countries of

discussing and working together as a group likewise

Honduras, Fiji and Mali. This exchange activity has

understand the deep meaning of the uses of each

been highly rewarding for all of us, for the reason that

element, symbols and how it relates to the periodic

we got to teach and share more about the High School

table.

students, and also, the students were able to know
about our countries. We hope someday they will visit

4. Exchange Activity with 10th and 11th Graders of
the SSH School (6th Period, 50 min)

After the Science Classes in English, the teachers,

one of them.
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