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Learning Progressions Model

model-based reasoning

This study was aimed at designing a curriculum for elementary and high school stud

ents to learn the basic of the advanced science issues. We conducted the review of studies on the Learning

Progressions Model and compared the contents and trajectory of student learning between LPs and our natio

nal curriculum guideline. The comparative analysis suggested that the national guideline covers the suffic

ient range of contents but did not_have meaningful connections among study units. The further analysis of

materials from the Hypothesis-Testing Instruction developed in Japan revealed that there might be another
possible trajectory of learning the basic that is different from LPs in the preceding studies.
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Questions & Big Ideas Components of Big Ideas K-2 Elaboration of Big Ideas 3-5 Elaboration of Big Ideas JPN 6-8 Elahoration of Big Ideas JPN
1. What are things made of and how  |Existence of matter and Objects are made of specific Objects are made of matter that 3rd [Matter has mass, volume, and weight ~ [8th
can we explain their properties? diversity of material kinds materials. takes up space and has weight. (inagravitational field), and existsin
three general phases, solids, liquids,
and gas.
1. Objects are constituted of matter, There are different kinds of Solids, liquids, and air are forms of |4th |Materials can be elements, compounds, |H
which exists as many different materials. matter and share these general wures.
material kinds. Objects have properties.
propertiesthat can be measured and »
depend on amount of matter and on
thematerial kindsthey aremadeof.
The same kind of object can be There can be invisible pieces of 1AM. All matter is made of alimited |H

made of different materials.

mater (too small to see).

There are many different kinds of
materials.

number of different kindsof atoms,
which are commonly bonded together
in moleculesand networks. Each
atom takes up space, hasmass, and is
in constant mation.

Objects have properties that
can be measured and explained.
Threeimportant propertiesare
mass, weight, and volume.

Objects have certain properties--
weight, length, area, and volume--
that can be described, compared and
measured. (Only preliminary
exploration and construction of
volume measurement at thistime.)

Weight is an additive property of
objects that can be measured (e.g.,
the weight of an object is the sum of
the weight of its parts).

Volume is an additive property of an
object that can be measured.

Mass is ameasure of amount of matter
and is constant across location; weight
isaforce, proportional to mass and
varies with gravitational field.

Solids, liquids, & gases have different
properties.

The weight of an object is a functior '~ © 777 The mass and weight of an H
of its volume and the material itis isexplained by the masses and
made of. » tsof itsatoms. The different
ns& interactionsof atomsin
liquids, and gases help explain
their different properties.
Material kinds have The properties of materials canbe  |Materials have characteristic Materials have characteristic properties |7th

characteristic propertiesthat
can be measured and explained.

described and classified. (Only
readily observable properties, such
as color, hardness, flexibility, are
investigated at thistime.)

LPs

properties that are independent of
the size of the sample. (Extends
knowledge to |ess obvious
properties such as density,
flammability, or conductivity at this
time)

independent of size of sample (Extends
knowledge to include boiling/freezing
points and to elaborate on density)

1AM. The properties of materials are
determined by thenature,
arrangement and motion of the
moleculesthat they are made of.
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Science Concepts

Weight

Volume

Material

Matter

Grade 3

The weight of objects can be
compared using a pan balance and
standard (gram) units.

Two solid objects cannot occupy the
same space.

The amount of 3D space that objects
occupy can be compared.

Objects can be described in terms of
their weight and volume and the
materials they are made of (clay,
cloth, paper, etc.).

Materials have observable physical
properties such as colour, size,
texture, flexibility, etc.

Same size objects can have different
weights when they are made of
different materials.

Materials can be subdivided into small
pieces and the pieces still have
weight.

Grade 4

The weight of solids and/or liquids
can be compared using a digital scale
and can be represented on w weight
line or a table.

Weight is conserved during crushing
and reshaping.

Liquid and solid volumes can be
measured in cubic centimetres.

When immersed, a solid displaces a
liquid volume equal to the solid
volume.

The relationship between weight and
volume (i.e., density) is a property of
solid and liquid materials.

Matter can be divided into tiny pieces,
and even the tiniest pieces have
weight and take up space.

Grade 5

Weight is conserved during dissolving,
freezing, melting, evaporation and
condensation.

Volume may not be conserved in
phase change.

Air is a mixture of gaseous materials
composed of particles too small and
spread apart to see.

Melting, freezing, evaporation and
condensation change the form of
matter but do not change the
material.

Matter is composed of particles that
have weight, occupy space, and are
too small to see.

Gases, liquids and solids are all forms
of matter and have weight and take
up space.

LPs Model



@
OSHIMA, Jun

@
YAMAGUCHI, Etsuji



