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A Challenge of the Advancements in Argumentation Skills Through
“Integrated Science,” a Super Science High School Subject

Kosei KAJIYAMA

Abstract:

This study explains "Integrated Science," one of the super-science high school studies, to promote
argumentation skills and evaluate the implementation of the results. Arguing about scientific issues and
researching 10th-year students’ reactions, in which 197 in 2019 and 201 in 2020 participated (398 pupils in
all), the pro and cons were as follows. First, students realized the importance of argumentation to understand
scientific knowledge and its importance when researching science. Second, argumentation skills would be
useful when tackling social and global issues. However, pupils were aware of some difficulties in explaining
the rebuttal and the backing as Toulmin's Argument Pattern. Based on these results, the relation between
“Independent, interactive and deep learning” as advocated in the course of study and argumentation in the
lesson are discussed, and the perspective on science education is reviewed.
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2. Structure of argumentation

Toulmin’s model Example (7=72L Z® Claim [ZEi&E->C\ET)
Data » Claim HEBOFTE, HOIED | EESKE VKIS
. A AR HIHI SR B | EELSETT S,
smce I unless A
Mttt s ittt e !
Warrant { Rebuttal | MIRITIFT 6 SDWREVZE, A || RIS, 225UEIa BT
4 I ' U D IHEE IR E X BRbIE i
on account of |
........ - H
\ Backing ' -------------------

A Toulmin’s (1958) ‘Framework for argumentation’

Data Claim

\4

Warrant R
i Rebuttal

........................................  S———

Backing

Example1: Competing theories "’

Theory 1: Light rays travel from our eyes to the objects and enable us to see them.

Theory 2: Light rays are produced by a source of light and reflect off objects into our eyes so we can see them.
Which of the following pieces of evidence supports Theory 1, Theory 2, both or neither.

Discuss.

A Light travels in straight lines.

B We can still see at night when there is no sun.

C Sunglasses are worn to protect our eyes.

D If there is no light we cannot see a thing.

E We ‘stare at’ people, look daggers’ and ‘catch people’s eye'.

F You have to look at something to see it.

(LT, EGEHE & AL )

Example2: Understanding an argument '

Which of the following arguments provide good evidence that matter is made up of particles, and why?
A Air in a syringe can be squeezed.

B All the crystals of any pure substance have the same shape.

C Water in a puddle disappears.

D Paper can be torn into very small pieces.

(LUF, e E & sAAAIZ A 1)
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Example3: Predicting, observing and explaining "

Bulb A and Bulb B are two identical bulbs.
Which will happen to the brightness of lamp B when lamp A is unscrewed? .
Discuss in your group and give reasons for what you think will happen.

(LLF, ApEHE & AR A W)

Example 4-1: The Ice-Melting Blocks Problem '®
On the table in front of you are two different types of metal plates. One is made
of copper; A and the other is made of aluminum; B. Place an ice cube on each
plate and watch how long it takes for the ice cube to melt on each of these plates.
Use the data provided to you in order to answer the following research question:

Why does the ice melt faster on copper plate; A?

X
R

Ice Cube

Material Density Specific Electrical resistivity Melting Thermal conductivity
(g/cn) heat(J/(g-K) (Q-m)x107 point(C) (W/(m-K))at 0C

copper 893 0.38 1.55 1084.5 403

aluminum 2.69 0.90 2.50 660.37 236

(LUF, EGERE & A MIZENE)

Example 4-2: Why Do Objects Feel Different Problem '
Examine the following data table. It provides information about five different objects that have been sitting in

the same room for 24 hours. The thermostat on the wall is set at 23C .

. Temperature Change

Object Mass (g) 1();/11:115 Teml()%r;l ture }?Z;it Co?éircrgji ty Wheinlaced in a 65g° C
Over for 15 Minutes (C)

Metal Spoon 48 74 23.0 Cold High 26
Pencil 20 0.7 231 Warm Low 17
Empty Glass 64 2.6 23.0 Cool Medium 21
Styrofoam Cup 34 0.01 23.0 Warm Low 14
Penny 5 8.9 229 Cold High 34

Use this information to answer the following research question:

Why do some objects feel hotter or colder than others even though they have been

for long periods of time?

(LLF, ApEHE & AR W)
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