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Lesson Plan for ‘Development of Regional Resources’:
Focusing on Metal Resources
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1. Introduction

The Development of Regional Resources (DRR) course was launched biennially at the Faculty of Liberal Arts for
junior class students of Hiroshima Jogakuin University in 2013. With the reorganization of our university in 2018, it
was decided that the DRR course would be provided annually to first-year students of the Department of Human Life
and Environment at the Faculty of Human Life Studies mainly with the aim of deepening the interest of participating
students in regional resource issues and cultivating within them the desire to contribute to the effective use of those
resources.

The 15-lesson DRR lecture series is given by three instructors in an omnibus format under guidance that is provided
by the coordinator during the first lesson. The author instructs the second to sixth lessons, which deal with metal
resources. Studies on metal education for university students are aimed primarily at providing education course students
with lessons that include practice sessions, e.g., metalworking””. Moreover, Kitamura”, referring to lectures on metal
properties and experiments and demonstration involving metal, noted the need for metal education in Technology and
Home Economics curriculums for junior high school students.

Recently, the instructors in our university have been required to design lessons aimed at student-centered learning.
Accordingly, a plan has been formulated to allow female students majoring in Human Life and Environment studies
to actively acquire metal knowledge without requiring experiments and practice sessions. In this paper, we describe
the first such lesson, which was the second class of the 15-lesson series, and provide suggestions for future lesson

improvements.
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2. Lesson plan

2-1. Lesson plan outline

Since female students only study metal in the DRR course, they were unable to answer most questions related to the
kinds of metals that are used in our daily lives and what items covered were made of metallic materials in their previous
lesson. Accordingly, we formulated an attractive lesson plan for first-year female students who normally study fashion,
interior décor, housing architecture, lifestyle, and local culture. The topics of classes two to six in the series conducted

by the author in 2018 were as follows:
2. Metal fundamentals
3. Metal for tools
4. Metals as decor
5. Metals as nourishment and treatment

6. Summary and examination

The details of the second lesson are covered in the following section.

2-2. Second lesson details

A detailed description of the second lesson plan in the 15-lesson DRR series is provided in Table 1.

Table 1 Lesson plan for the second lecture in the DRR series

Topic:

Metal fundamentals (What are metals?)

Learning objective:

Students will learn to identify the properties of metals.

Introduction: (15 min)

List three kinds of skills and techniques in your mind, as shown on the whiteboard.

Instruct students to write down three skills that relate, in any way, to metallic products.

Write the following examples on the whiteboard:

Ice Skating:  Skate blades

Bonsai: Trimmers

Cooking: (leave blank)

Instruct each student to write their answers on the whiteboard and show them to the rest of the class.
Supplement the information on what kinds of metals are used for the products in their answers.

Explain how metals are incorporated into the goods and tools we use in our daily lives.

0510



Lesson Plan for ‘Development of Regional Resources : Focusing on Metal Resources

Development: Part one: History of tools (20 min)

Query students regarding the time periods when people started using metallic tools. Ask, “Was iron the first metallic
material used?”

Write the following on the whiteboard:

History of tools

1. Stone age
2.( ) age
3.( ) age

Explain to students how metals were incorporated into mythology. For example, Greek mythology, Kojiki (A Record
of Ancient Matters), and Nihon Shoki (Chronicles of J apan)‘” .
Write the five age categories of Greek mythology” on the whiteboard as follows:

Timeline of the ages of man in Greek mythology

1. Golden age
2 Silver age
3. Bronze age
4. Age of Heroes
5 Iron age
If there is sufficient time, replace Golden with ‘( )" and ask a student volunteer to fill the brackets with the

correct metal.

Provide a brief overview of the five ages.

Note that the iron age is ongoing.

Development: Part two: Grouping of metals (20 min)

Query students on what kinds of metallic beverage cans can be purchased from vending machines.

Show the students the two most common metallic beverage cans and write the following on the whiteboard:
Steel

Aluminum

(Steel, which consists primarily of iron, a slight amount of carbon, and other trace metals, will be discussed in detail
during the third lesson.)

Query students on the differences between steel and aluminum.

Note, students will usually say that hardness is the primary difference.

Steel Hard

Aluminum Soft

Inform students that recent technology can make steel cans as thin as aluminum cans”.

Encourage students to touch steel and aluminum cans.
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Inform students about metal groupings.

Write four types of metal groupings on the whiteboard as followings:

keywords groupings
Abundance Base metals Rare metals
Usage Iron Non-ferrous metals

Corrosion resistance Precious metals Base metals

Specific gravity Heavy metals ~ Light metals

Supplementary: There is no sharp line between the precious and base metal groupings.
Development: Part three: Metal properties (20 min)

Ask students to explain the differences between metals and other materials such as stones and paper.
Write the following hints for metal properties on the whiteboard:

Hints:

1. Aluminum foil

2. Wire hangers

3. Electronic circuits
4. Heaters

5. Mirrors

If possible, show students the products mentioned above.

Hints regarding the properties of metals discussed above.

1. Malleable

2 Ductile

3 Electrically conductive
4. Thermally conductive
5 Reflective

Assessment phase: (3 min)
Quiz:
First option

Ask students to write down the properties of metals that they learned in today’s lesson.

Second option

Connect A and B with a line to a closely suitable property. Items in A can be connected to plural properties shown in B.

A (Metallic products) B (Metal properties)

A-1 Printer cable B-1. Malleable

A-2  Oil-blotting paper made of gold leaf B-2. Ductile

A-3  Silver ring B-3. Electrically conductive
A-4. Steam iron B-4. Thermally conductive
A-5. Piano wire B-5. Reflective
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Expected student answers:

A-1 (B-2,B-3)
A2 (B-1)
A3 (B-1,B-2,B-5)
A4 (B-4)
A5 (B-2)

Review and closing: (9 min)
Inform students that people have used metallic products since ancient times due to their useful properties.

Instruct students to answer the above assessment quiz.

Assignment: (3 min)
Instruct students to bring a printed online periodic table to the next lesson or to bring a book that contains a periodic
table, such as a high school chemistry textbook.

An example chart can be found at: http://stw.mext.go.jp/common/pdf/series/element/element_b10.pdf

3. Discussion

When, in the previous lesson, we asked the students about metallic products and the names the types of metals they used
(e.g., aluminum and iron), they were unable to answer those questions confidently. In the second lesson plan, we begin
by asking students to think about three kinds of skills that relate in any way to metallic products and to give examples.
Then, after allowing a few minutes for thought, the students are directed to write down their answers in their notebooks.
The purpose of this introduction is to make students aware that skills and metals are often linked.

In Part 1 of the new development, we covered the history of tools. Bronze and iron artifacts are currently considered
to have arrived in ancient Japan simultaneously, which means Japan did not have a bronze age. However, a hint
regarding dotaku (ritual bells made from copper) dating to the Yayoi Period helps students to solve the provided quiz.

In their study, Shiba, Yamasaki, Nakata, and Ogawa7) evaluated and affirmed the effectiveness of promoting an
understanding of metal-related concepts via original science readings during lessons for elementary school children. In
the DRR lessons, we instruct students using a history book on Greek mythology in which periodization is described by
using the names of different metals. One student said that the stories she learned had caused her to take an increased
interest in metals. Recently, Wakino and Sumiya® reported that, for junior high school students, science readings
correlate with their interests in science and effect their motivation to learn. Although Greek mythology may not be
considered a normal topic for a science lesson, they found that the unexpected combination of mythology and metals
had the potential to stimulate student curiosity when included in a lesson on metals.

In our assessment phase, we prepared the two quizzes shown in Table 1. In the first quiz, students were initially only
requested to write down five words they had learned. However, it was later thought it would be better to ask students to
provide specific examples and briefly explain the properties of metals.

To be ready for a strict on-time policy, as well as for supplementary lesson tools, we intend to design science-reading-

like worksheets for future DRR lessons.
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4. Summary

In this study, we described the lesson plan of the second lecture in the DRR lecture series in order to stimulate more

active learning interest than students would normally achieve simply by listening to a lecture. We also provided

suggestions for future lesson improvements. The lesson plan in the present study focusses on the following four key

points:
1. Combination of mythology and metals
2. Ingenuity during questioning (metallic products and skills)
3. Suggestions for improved assessment activities
4. Suggestions for the use of science-reading-like worksheets in DRR classes

The second option quiz has not yet been implemented in the assessment phase. Accordingly, we intend to ask students

to complete this quiz during the next lesson.

1)

2)

3)

4)
5)

6)
7)

8)

References

Kazuhiro Kitamura: Class Practice of the Lecture and Practice of "Metalwork" Lesson Practice for Technology
Education Students, Research of Technology Education in Aich University of Education, 4(2017)pp.8-13.
http://hdl.handle.net/10424/00007278

Kazuhiko Ishikawa, Toshiyuki Nayou and Shin-ichi Okuno: Production of a Teaching Material with Metal Crafts
for Students in University of Education -Making of Brand -, Fukui Educational Research, 42(2018)pp.97-104.
http://hdl.handle.net/10098/10457

Kazuhiro Kitamura, H2AA% 5247 - RKIE  (FAfr532F) TORIEEE IZOVTC , Materia Japan, 55(1)(2016)p.29.
https://doi.org/10.2320/materia.55.29

http://tetsunomichi.gr.jp/history-and-tradition/tatara-outline/part-1/

BSPFRC B A=A AESREH, HIEETE. 2001 4255 8 Jil (1986 4EAIAR) |, EEA 1 M. L. West (Ed.):
Hesiod, Works and Days, Oxford(1978).

http://www.nssmc.com/news/20180809_100.html

Kazumi Shiba, Takahito Yamasaki, Shinsuke Nakata and Maki Ogawa: Creating Children's Culture in Learning
in Elementary Science (XI) : Development of Teaching Material to Promote Children's Understandings of Metal
Concept, The Annals of Educational Research, 39(2011)pp.353-358. http://doi.org/10.15027/31267

Shingo Wakino and Shiori Sumiya: The Significance of Reading Science Books for Junior High School Students
: The Longitudinal Relations to Their Interests in Science, Motivation and Habits to Read, Ability to Think,
and Future Perspectives, Bulletin of Joetsu University of Education 38(1)(2018)pp.55-64. http://hdl.handle.
net/10513/00007912

050



