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Introduction - In the spirit of Tsunagu
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Introduction - In the spirit of Tsunagu

e Thisyear’s theme is Tsunagu (2% <), ‘to connect’.
 Different cultures have different instructional materials.

* Let’s find out what’s in a Japanese mathematics textbook.
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What’s in a Japanese math textbook?
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What’s in a Japanese math textbook?

B 420] XEHFEREFNEE )\ FREBRHA

« wakuwaku suugaku, fourth grade. b<h€§

O
* Integrated collection of instructional materials. E&

* We chosetofocus on asequence regarding
perpendicular and parallel (straight) lines.
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What’s in a Japanese math textbook?

JParatetcm

Investigate how the four lines on the map below intersect.

y -

@ Line d) interzects with

very other line, right?

[

1) How do the lines a), b) and c) intersect with line d)?

Line and are both perpendicular to line ).

2) If we extend lines a), b) and c), how will they intersect with the other
lines?

&
T Youknow, itdoesa't |
‘coem like fines b) <

and c) will intersect. @

Som

not seem 1o intersect

" (13 perioas) {pPorn and parak

e e of /- s f

+ Investigata tho width of two parstol nes 1o

0 M for ). st scuaros,protractor,
c compass
97 St squanes, potractor der, compass.
© What kind of problem is it?

- Havo tho pupis read () and grasp the assigrment.
[522) A Lo ) ntorsccts wath ovry ofer e,
ngpe?

B wo by 10 extonc 0o ) 1 soems ko it wil
Intorsoct with the other fees.

[0 How 0o nes s, b)and ) torsect win
inea)?

[y A Line ) will R0t inflovsct pavpondiculary
B0
B i 2t ) s oty it
o q).
[P p—
apreic
S Yo . s soam s )
= & o
(@ e tho ol et shero i wit e closn.

oL

‘_’ s | SRS

1) W do e e .8 21 ) st o 7

acconding 1o the number of paraliol sides they Nave. whil af the same tme cuivating an

«<>» rah
Snos and an abio 10 find and deaw perendicular or paratel nes 10 SOMo other
strsght ine.

The pupits understand parafilograms, rombuses. and trapezoids, and aro ablo 10
stinguish betwoen thom and examsne thei properies.

D Tho pupis pay attention 10 he positoning of es and tho components of figurs.
ok

(CIED e pupis proactvely undenake the imvstigaton of the positionsl rlaionship of

porper They also try inther
iy livos and shuckon.

Toachingcontent  This unit s dosigned 1o doopen pupls’ undorstanding of the rolationship_botwoan

[3 1 wo oxtend nes a) and b, or s s

‘about ines b) snd ¢f?

Hovo the pupis prcict whethor the inos.
S22 it crowe bunecon the me, nc e t

and misgrange

hat aro not in
horizontal or vertical position but aro ftied Fig. A, have it overap
(Fi3. B), or do not havo any overlap (Fig. C). Al this rato, wo couk not

I You con show then the “Extoncing inos”
aienotion

[E=5) A two axtond s o anc ), a3 woll 3 0)
0 ), they it ntrsect,

3:Evon f o oxtond them, i osset seem ko ios
b and ) will torsect.

© Let's discuss it together =

[ Looking ot the map 0n page 84, ets say
what other roags do not seem to mtersact.

=) A douset soum ks Kawakas Sroet and
Kawearaka Strood il etoenact

B 1t dossn't seem ko Nistiyarma Street and Toyama
il nersoct

3 [156] Protocopy book. p6

Pupil textbook Teacher textbook

Mis impor ty of canes d
haring the pupits ok foe parsiiol redaticnships in their Galy kves,
10 hav Siem tink about extoring ines.

== an® e

Fig.1 Fig.2 Fig 3

rtont 8 “Figures” .
Maintoaching  Contont B Figuros (1)
matorials

1)To gude

figures:

) Th folowing knowledge and tochniques shall bo loarmt:

# Know about parkiograms, hombuses, and trapezoids.
) conchating.

fl to considar
tho methods Used 10 buld figuros a9 to Notica thoir propertios whio at tho sama fime

‘Content managemon

1) of Figures ().

horstuses, and Sapesoid.
you, unt 12 *Tr ‘and loosoies
3 yoar,urit 17 “Trangpes”.
In this section, the
two Snes,
In ackstion,

by boes, Furthomnoro,
thay wi bo ablo 1o connoct notions of parasollsm and ularity s they move 1o
tac0s and dgos of three-Smensional obiects in thoi fourth year in unit 16 “Rectangular
Prisens and Cubes”. In 15 Uit wo would ik 10 nurturo pupils’ mahomaical activiies

Whon e angfo formed by the intersection of wo nes is & right-agle, we say they an
perpendicuar. Whee it is necossary 1o cieary undersiand e ifleronce
betwosn "right anglo”
+ Aright anglais an angie of a partcular Gegree.

Research
guidebook
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IParaIIeIism

nlnvestigate how the four lines on the map below intersect.

\ m . Line d) intersects with If we try to extend line a), it

L, . AT seems like it will intersect : -
= every othe line; gt with the other lines. AN
Riko Theo

1) How do the lines a), b) and c) intersect with line d)?

Line L‘ and i ‘ are both perpendicular to line d).

2) If we extend lines a), b) and c¢), how will they intersect with the other
lines?

~
‘/You know, it doesn't
seem like lines b)

and c) will intersect.

Let's investigate lines that do not seem to intersect even when

extended.
(@

O |
.E ; [=] ) \
Ok ©

KI»

Two lines that are perpendicular to another line are called parallel.
Parallel lines never intersect no matter how much we extend them.

'S
oo We do not call parallel two curved lines

- that never intersect.
4L

j E On the figure below, lines b) and c) are parallel. Let's verify that the
lengths of each line AD, BE and CF are the same.

A B C
(b) [T [T [
P We call lengths like the
one from line AD and so
) on the width of two parallel
© D—| ; L L{i’\ lines.

-n
[~
-

The width of two parallel lines is the same no matter where you measure it.

Learning made alive QES&EEE ok {od i

K
] A Let's find parallel and perpendicular lines in our daily lives.

Angles we can make from
parallel lines )

Math pocket

Like the figure on the right, if you draw a \
line through parallel lines, the angles k
formed are all of equal size. \

N
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e e of /- s f

O i (1 paross) pPun mmdpat

‘understand the meaing of paralloksn.

« Finding perpercicular and poralll ines in
one's dady it

+ Investigata tho width of two parstol nes 1o

kg it ———|
25t s, ack i compees 0 =
- JE

© What kind of problem is it?

Hovo tho pups read ) and grasp o assigrmart.

[0 A Uno ) intorsects wath every ot b,
e

1) W do e e .8 21 ) st o 7

e (01 wd |G| wetomowpetcisined

B wo by o xtonc 0o, i so0ms ko i wih

intonoct with the ot s, . ot .1 0 o oy rsc i s

[ Mow 0o inas a), b} and o) mtorset win
inea)?

T T LT e p—
wahino d.

B Linos b) are ¢ wil nersoct prpendicury wih

o,

53 e oxtond tnes o, o) and ), how wil
they ntorseet?

[5===) (& : You know. it Goosnt seom ko ines b)
= and o) wiintevsect.

(@ ot ol e st it o .

oL om

Perpendicularity and parallelism, quadrilaterals

two tnes, 1o and
s paraolism by paying attention 10 thoi inersection. to doopon the

Rogarding quadriatoras,
pupis understanding of them through thesr characierisiic foaturs and by cassifying them
acconding 1o the number of paraliol sides they Nave. whil af the same tme cuivating an

s v 0o 1. 4 e porponiculer or parail i 0 S0mo ohor
strsght ine.

Tho pupis understand parasoiograms, ombses. and trapazocs, and am abe 1o
stinguish betwoen thom and examsne thei properies.

(D ™o pupis pay atlention 10 the Posioning of ines W the Composents of furvs.
ok

(CIED e pupis proactvely undenake the imvstigaton of the positionsl rlaionship of

porper inther
iy livos and shuckon.

Toachingcontent  This unit s dosigned 1o doopen pupls’ undorstanding of the rolationship_botwoan

[3 1 wo oxtend nes a) and b, or s s

m and misgrenge
that e not in &
Hovo the pupis prcict whethor the inos. have litte overiap.

S22 it crowe bunecon the me, nc e t wgmuumlmmm{r-gc)nimmlmwnmlﬂm

‘about ines b) snd ¢f?

== T tis import
anenaton e iy e g ook o it lalicetips b By e,
1o havo Shom tink abont ext
[ At e . v s 5 .
a0, they wit
5: Evonif wo extond e, domsn' seem o foos =
et it et // —_—
© Let's discuss it together s ot o2 Fig-3

@w—q--—n—-v—&-ﬂwl
what other

T L —
K o wh itorsct

B 1t dossn't seem ko Nistiyarma Street and Toyama
‘oot wil inersoct,

3 (156] Protocopy book. p6

Teacher textbook

rtont 8 “Figures” .
Maintoaching  Content B Figuros (1)
matorials

1)To gude

figures:

) Th folowing knowledge and tochniques shall bo loarmt:

# Know about parkiograms, hombuses, and trapezoids.

) conckaging.

] to considar
tho methods Used 10 buld figuros a9 to Notica thoir propertios whio at tho sama fime

‘Content managemon

you, unt 12 “Tranglos and
3 yoar,urit 17 “Trangpes”.
this secton,

two Snes,

In ackstion,

Furthemmaoro.
Yo o8 e > et ens of it S Ppendiataty 0 2y Mot 15
of thvoo mensional

Prisens and Cubes”. In 15 Uit wo would ik 10 nurturo pupils’ mahomaical activiies

W e g o y W it oo e 4 QRIS )
perpendicusar. When introducing s, it is necessary 1o ity undersiand the differonce
betwosn "right anglo" and ‘perpendicutar”

+ Aright anglais an angie of a partcular Gegree.

Research
guidebook
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Perpendicularity, parallelism
and quadrilaterals

(5)

(13 periods) opeﬂ)- and parall.

@ Goal for the second period

* Investigate how lines intersect and
understand the meaning of parallelism.

+ Finding perpendicular and parallel lines in
one’s daily life.

* Investigate the width of two parallel lines to
deepen one's understanding of parallelism.

(T) Map for , set squares, protractor,
ruler, compass

<1 (P) Set squares, protractor, ruler, compass

€) What kind of problem is it? 5 mins
+ Have the pupils read and grasp the assignment.
A: Line d) intersects with every other line,
right?

B: If we try to extend line a), it seems like it will
intersect with the other lines.

How do lines a), b) and c) intersect with
line d)?

lns.p.,....)A: Line a) will not intersect perpendicularly
with line d).

B: Lines b) and c} will intersect perpendicularly with
line d).

If we extend lines a), b) and ¢), how will

they intersect?
Iﬂunwn) @ H

m Set the goal and share it with the class.

You know, it doesn't seem like lines bj
and c) will intersect.

© Let’s think about it on our own 10 mins

=3 1f we extend lines a) and b), or lines a)
and c), do they intersect? And what
about lines b) and ¢)?

Have the pupils predict whether the lines

will cross based on the map, and then let

them verify their predictions by filling out the textb.

[F530 You can show them the “Extending lines”
animation.

lhwr-e} A: If we extend lines a) and b), as well as a)
and c), they will intersect.

B: Even if we extend them, it doesn’t seem like lines
b) and c) will intersect.

& mins

€) Let's discuss it together
Looking at the map on page 64, let's say
what other roads do not seem to intersect

A: It doesn't seem like Kawakami Street and
Kawanaka Street will intersect.

B: It doesn't seem like Nishiyama Street and Toyama
Street will intersect.

2-term: middle of June / 3-term: middle of June

JParsicism
The meaning of parallelism

Investigate how the four lines on the map below intersect.

.\-iv;e-;ym-e)mmd line &), it l
'seems like it will intersect. L
with the other lines. ]

1) How do the lines a), b) and c) intersect with line d)?

Line ' b) and CJ. are both perpendicular to line d).

[~

2) If we extend lines a), b) and c), how will they intersect with the other
_,‘\,m oo R Sssat Line a) intersects

lines?
seem like lines b) ] @ with line b) and line
and c) will intersect. [ @ <)
Sora

gate lines that do not seem to intersect

Let's inve

even when

o T
:
e
= Pupils’ textbook

Two lines that are perpendicular to another line are called parallel.
Parallel lines never intersect no matter how much we extend them.

-

00 ‘We do not call parallel two curved lines
- that never intersect.

U
The distance between parallel lines (width)

e E On the figure below, lines a) and c) are parallel. Let's verify that the
lengths of each line AD, BE and CF are the same.

= A B [
=
We call lengths like the |
one from line AD and so
= H b o on the width of two parallel
c lines.
D E F —J

The width of two parallel lines is the same no matter where you measure it.

o A Let's find parallel and perpendicular lines in our daily lives. Omitted.

Angles we can make from

Math pocket 3y
parallel lines

Like the figure on the right, if you draw a
line through parallel lines, the angles
formed are all of equal size.

Corresponding angles of a diagonal are equal

e Learned in the second grade of middle school.

and counterrr | Parallelism and misgivings

As with perpendicularity, it is easy to miss parallels that are not in a
horizontal or vertical position but are tilted (Fig. A), have little overlap
(Fig. B), or do not have any overlap (Fig. C). At this rate, we could not
say that the definition of parallelism is fully understood.

It is important to cover a variety of cases with parallel relationships, and
when having the pupils look for parallel relationships in their daily lives,
to have them think about extending lines.

//

Fig. 1 Fig. 2 Fig. 3

Wt
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66 Photocopy book, p.6

Common
difficulties

|R*M°-= The definition and properties of parallelism
There are three ways to define parallel lines lying in the same plane.

1) No matter how far one stretches the two lines, they never intersect.
2) Two lines are parallel if the width between them is always the same.
3) Two perpendicular lines to another that intersect said line at the same angle
are said to be parallel.

are parallel. It also doesn't lead to any construction method.

For 2), the word “width” is a complex concept for pupils, and in order to veri
that the “width” is the same, it is necessary to draw a perpendicular line betweern
two lines to confirm that the distance between them is constant.
As such, if we treat 3) as the definition, 1) and 2) are properties. Considering the
developmental stage of the pupils, we choose to use definition that “two lines

For 1), it is not actually possible to stretch a line infinitely to check whether thi]

« Let them know the term “parallel” and its meaning.

Make the pupils aware that two non-straight
lines that do no meet when extended are not|
called parallel.

Discuss (matome) and share with the class.

Understands the meaning and properties of
parallelism. ((Observation + Notebook))

@ Let’s think about it on our own s mins u
* Have the pupils read and grasp the assignment.

[Fe=m3 What property does the space between
two parallel lines have?

A: | wonder what it means to never intersect
no matter how much we extend the lines. 2

B: Maybe it means that the length of the space
between two parallel lines never changes?

10 mins

© Let’s discuss it together
« Have the pupils grapple with , and present their
findings.

Are the lengths of lines AD, BE and CF
equal?

Have the pupils investigate using a

compass and a ruler.

A: The length of lines AD, BE and CF are
equal.

Have the pupils notice that when comparing lengths,)
using a compass is very useful.

- Stress the fact that lengths such as AD, BE and CF
are called the “width” of two parallel lines.

+ Summarize what the students found. (matome)

Notices that the width of two parallel lines
is fixed.
((Observation + Remarks))

© Let’s verify
« Have the pupils grapple with £, .
Seems to look for perpendicular and
parallel things in their daily lives.
((Observation * Notebook))

Depending on the state of the pupils, you can
introduce the math pocket to them.

5 mins

© Let’s reflect
+ Have the pupils write down what was learned.

5 mins

perpendicular to another line are parallel”.

P The distance between parallel lines (width) = Research guidebook p.122

Reference to the
research guidebook

-

Comments

\ep/

67



WA L

Hiroshima -10-12 NOV 2025

Unit objective.

two tnos,

and
parallism by paying attention 10 their inersection. Reganing quadalonas, 10 Goepen the
pupis understanding of them through thesr characierisiic foaturs and by cassifying them
acconding 1o the number of paraliol sides they Nave. whil af the same tme cuivating an

Teaching content

«<>» rah
Snos and an abio 10 find and deaw perendicular or paratel nes 10 SOMo other
straight ina.

Tho pupils understand parailograms, rhombusos, and trapezoids, and aro abo 10
stinguish betwoen thom and examsne thei properies.

(D Tho pupls pay attention 10 the posioning of s and ho components of fguros.
o

(CIED e pupis proactvely undenake the imvstigaton of the positionsl rlaionship of

porper inther
iy livos and shuckon.

This uni is designed 1o doapen pupls’ understanding of the rolationsiip betwoen

Main toaching
matorials

rtont 8 “Figures” .
Contont B Figuros (1)

1)To gude

figures:

) Th folowing knowledge and tochniques shall bo loarmt:

# Know about parkiograms, hombuses, and trapezoids.

o conckating,

] to considar
tho methods Used 10 buld figuros a9 to Notica thoir propertios whio at tho sama fime

‘Content managemon

you, unt 12 “Tranglos
3 yoar,urit 17 “Trangpes”.

In this section, the
two Snes,

In ackstion,

by boes, Furthemmaoro.
they wit bo able to Connoct notions of parasolism and perpendicularty &s they movo 10
tac0s and dgos of three-Smensional obiects in thoi fourth year in unit 16 “Rectangular
Prisens and Cubes”. In 15 Uit wo would ik 10 nurturo pupils’ mahomaical activiies

Whon e angfo formed by the intersection of wo nes is & right-agle, we say they an
perpendicuar. Whee itioducing USs, it is necessary 10 cleaty undersiand e difleronce
betwoen "right anglo" and “perpendicular”.

+ Aright anglais an angie of a partcular Gegree.

Research
guidebook

Perpendicularity and parallelism, quadrilaterals
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Objectivé

Evaluation,
instruction

Teaching
content,
curriculum

Wt

Hiroshima - 10

Perpendicularity and parallelism, quadrilaterals

Regarding the relative position of two lines, to understand the concept of perpendicularity and
parallelism by paying attention to their intersection. Regarding quadrilaterals, to deepen the
pupils understanding of them through their characteristic features and by classifying them
according to the number of parallel sides they have, while at the same time cultivating an
attitude of trying to make practical use of them in the pulse’ daily lives as well as in their studies.

Unit objective

The pupils understand the relations of parallelism and perpendicularity with straight
lines and are able to find and draw perpendicular or parallel lines to some other
straight line.

The pupils understand parallelograms, rhombuses, and trapezoids, and are able to
distinguish between them and examine their properties.

Evaluation criteria

The pupils pay attention to the positioning of lines and the components of figures,
think about their properties, and reinterpret said figures based on these properties.

The pupils proactively undertake the investigation of the positional relationship of
lines and quadrilaterals, and through reflection, realize the advantages of focusing on
perpendicular and parallel lines. They also try to make practical use of them in their
daily lives and studies.

TS URIT 1§ designed 1o deepen pupils™ Understanding of the relationship between
perpendicular and parallel lines along with various quadrilaterals as shown in the fourth grade
content B “Figures” (1) of the curriculum guidelines ("Course of Study").

Content B Figures (1)

Teaching content

1) On teaching materials

+ Main teaching

materials
1) To guide the pupil to acquire the following through mathematical activities related to plane

figures:

a) The following knowledge and techniques shall be learnt:
i) Understand the relationships of parallelism and perpendicularity with straight lines.

i) Know about parallelograms, rhombuses, and trapezoids.

b) The following ways of thinking, concluding, expressing and so on shall be learnt:

i) To pay attention to figure components as well as their positional relationships, to consider
the methods used to build figures and to notice their properties while at the same tim>
being able to solidify their grasp of previously studied figures based on these properties.

Content management

7) Concerning the contents of point 1) of Figures (b), care shall be taken to emphasize manual
activities such as covering a plane with parallelograms, rhombuses, and trapezoids.

* Placement of this unit Regarding figures, pupils have come to learn about squares, rectangles and triangles in 2nd

year, unit 12 "Triangles and Quadrilaterals” and isosceles as well as equilateral triangles in
3rd year, unit 17 "Triangles”.
In this section, through an activity that will have the pupils consider the relative position of
two lines, they will learn the definition and properties of parallelism and perpendicularity as
well as drawing skills. In addition, by shifting the point of view from lines to figures enclosed
by lines, they will be introduced to parallelograms, trapezoids and rhombuses. Furthermore,
they will be able to connect notions of parallelism and perpendicularity as they move to
faces and edges of three-dimensional objects in their fourth year in unit 16 "Rectangular
Prisms and Cubes”. In this unit, we would like to nurture pupils' mathematical activities
such as looking for parallel and perpendicular properties in their daily lives.

- Points of importance - The difference between right angles and perpendicularity

When the angle formed by the intersection of two lines is a right-angle, we say they are
perpendicular. When introducing this, it is necessary to clearly understand the difference
between "right angle” and "perpendicular”.

- Aright angle is an angle of a particular degree.

speisje|pend ‘wsye|jesed pue Quensjpusdiay ﬂ

* Perpendicularity is a relationship between two lines.

In other words, a right angle is a notion related to figures, perpendicularity is a notion
related to the relative position of two lines. In general, relational concepts such as
parallelism, perpendicularity and congruency play an important role when the focus is on
analyzing figures. In particular, parallelism and perpendicularity become crucial viewpoints
when looking at characteristics of basic figures.

 Regarding perpendicularity and parallelism

Among the various ways of intersecting two lines, have pupils grasp perpendicularity as the
positional relationship of two straight lines intersecting at a right angle. In view of future
studies of figures, it is important to ensure that the pupils grasp perpendicular relations
when the entire figure is tilted, or when there is no intersection.

While parallelism could be defined as "two straight lines (on the same plane) that do not
intersect” or "straight lines with equal width in between”, here in order to make it easier to
understand its relationship to perpendicularity, we use drawing to define it as "two lines

perpendicular to another line”.

2) On the pupils’ viewpoint

Up until now, the pupils have engaged in mathematical activities where they focused on
counting sides and vertices of triangles and quadrilaterals, as well as their right angles and
the lengths of their sides, while also examining their distinguishing features and component
parts. In this unit, the pupils will distinguish between various quadrilaterals by focusing on
parallelism which they will study in the second period. In doing so, we want the pupils to
become aware of the definition and properties of parallelism.

Further, the diagonals introduced in the 10th period are also necessary components for the
sum of the angles of quadrilaterals and polygons in grade 5, unit 7 "congruency of figures"
and in the area of parallelograms in grade 5, unit 10 "area”, among other things.

3) On devising instruction

and evaluation

+ Devising instruction

In order for the pupils not to end up learning only by memorizing the meaning of
terminology and figure methods, we want their understanding to occur by way of
mathematical activities. In addition, when they work on finding parallel and perpendicular
lines in their daily lives, it is important to make the pupils genuinely feel that these do
actually occur in various daily life activities. Further, in order for the pupils to consolidate
their skills in drawing parallel and perpendicular lines as well as parallelograms, make sure
that they accumulate a lot of experience in working with a triangular ruler and a compass.

« Devising the evaluation

Knowledge on parallelism and perpendicularity, as well as the pupils' understanding of
various properties of quadrilaterals, will be evaluated based on their notebook and remarks.
Technical skill will be evaluated on their ability to draw parallel and perpendicular lines, as
well as whether they are able to draw various quadrilateral figures, based on their notebook
and printouts. Mathematical opinions and thinking will be evaluated, from their notebook
and remarks, on whether they are thinking of the relation of parallel and perpendicular lines
and of the properties of various quadrilaterals. Attitude will be evaluated based on whether
they are trying to find perpendicular and parallel lines, as well as various quadrilaterals, in
their surroundings.

viewpoint

Teach./Eval. plan

. Per - Instruction contents | Main appraisal criteria
Sub-unit iod Pages Objective (()) denotes terminology (()) Benotes evakation method
Preparation |43 * Verify the pupils' understanding of second-year notions of triangles and quadrilaterals.
O lntroduction | | 63 - Grasp the theme of this - Motivate the Shows an interest in the
unit (how lines can vary) investigation of line i ion of lines and i i
1 Parallelism 64~65  based on the way road intersections by what kind of things exist.
and perp crossings examinating actual road

crossings. ((Observation  Remarks))

. Investigate the intersection

@73 understands the significance
of two lines and

* The relations of two lines

; and perpendicularity. of perpendicularity and is able to find
understand the meaning of P2 . perp. lines to a given line.
perpendicularity.

((Observation - Notebooks))
((Perp.))

Seguence
plan
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What’s in a Japanese math textbook?
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Perpendicularity, par

and quadrilaterals

Pupil’s textbook

* To be able to find perpendicular and parallel lines in one's daily life.
* To investigate the width between two parallel lines and deepen one’s understanding of parallelism.

@ What kind of problem is it: Enlarge and show the map of
@ Let's think about it on our own: You can also show the “Extending a line” animation (QR code).

Second perlod (p.66-67)

i) Both lines b) and ¢) are perpendicular to line d).

i)
Olines a)and b)....
Lines a)and ¢)...

QLines b)and c)...

-..do not seem like they
will intersect even if we
extend them.

-.-will intersect.

Goal | Investigate lines that do not seem to
intersect even if we extend them.

* Both lines b) and c) are perpendicular to another line.

* They will not intersect even if we extend them.

If two lines are both perpendicular to

another line, we say that they are parallel.

If two lines are parallel, they
will not intersect even if we
extend them.

—
S —

[2] Lines b) and c) are paraliel. Let's verify that the
length of the various lines AD, BE and CF are of
equal length.

* The length of a line such as AD is called the width
of two parallel lines.

+ The width of two parallel lines is the same no
matter where you measure it.

& OPerpendicular lines:
* Vertical and horizontal lines of a window
« Vertical and horizontal line in your notebook
OParaliet lines:

+ The top and bottom lines of a blackboard
(The right and left lines are also parallel)

A

@) What kind of problem is it? 5 mins
[WI/57% Enlarge and show the map of ()
* Have the pupils read [fJ} and grasp the assignment.

Present the map and ask them to pay attention to

[[Responsd) A: Line d intersects with every other line, right?

B: If we try to extend line a), it seems like it will intersect
with the other lines.

[ftsum.3) How do lines a), b) and c) intersect with line d)?

[[Response) A: Line a) will not intersect perpendicularly with
line d).

B: Lines b) and c) will intersect perpendicularly with line d).

[stsum.3 If we extend lines a), b) and c), how will they
intersect?

[Peswened) () : You know, it doesn't seem ik lines b)
and c) will intersect.

Comments

(©X=W setitup and do bansho.

@ Let’s think about it on our own

[Fs=n3) 1f we extend lines a) and b), or lines a) and c), do
they intersect? And what about lines b) and c)?

10 mins.

Have them predict whether the lines will cross
based on the map, and then let them verify their
predictions by filling out the textbook.

[T You can show them the “Extending lines™

€ Lets discuss it together & mins

[Fet=m.d) Looking at the map on page 64, let's say what
other roads do not seem to intersect.

[[Response) A: It doesn't seem like Kawakami Street and
Kawanaka Street will intersect.

B: It doesn't seem like Nishiyama Street and Toyama
Street will intersect.
* Let them know about the term "parallel” and its meaning.
(I Discuss it and do bansho.
m. Understands the meaning and properties of
parallelism. .

((Observation - Remarks))
© Let’s think about it on our own
* Have the pupils read [ and grasp the assignment.

5 mins

Il-h—;wnaxpmpmydosmespaoebetweentwo
parallel lines have?

[[Response) A: | wonder what it means to never intersect no
matter how much we extend the lines.

B: Maybe it means that the length of the space between
two paralle! lines never changes?

10 mins.

€ Let’s discuss it together
[Fssum e Are the lengths of lines AD, BE and CF equal?

[[Response) A: The length of lines AD, BE and CF are equal.

- Have the pupils grasp that the lengths of lines like AD,
BE and CF are called the "width" of two parallel lines.

(wese) Notices that the width of two parallel lines is
fond. ((Observation - Remarks))

© Let’s verify

* Have the pupils grapple with £,

5 mins.

Have the pupils present what they found and write it
on the blackboard. When they present, have them
clearly explain which (two) lines they are talking
about.

Seems to look for perpendicular and parallel things
in their daily ives. . )

© Lets reflect

* Have the pupils write down what was learned.

5 mins.

book?

<K= hepy




a Perpendicularity, parallelism and quadrilaterals

Goal

@ ® To investigate the intersection of two lines, understand the meaning of parallelism.
@ To be able to find perpendicular and parallel lines in one’s daily life.
* To investigate the width between two parallel lines and deepen one's understanding of parallelism.

o What kind of problem is it: Enlarge and show the map of [}
ICT

[ﬂ Let's find how the four lines on the map below
intersect.

i) Both lines b) and ¢) are perpendicular to line d).

i)
QLines a)and b)... OLines b) and c)...

Lines a) and c)...

...do not seem like they
will intersect even if we
extend them.

-.-will intersect.

rVﬂ}

Hiroshima ."L

@ Let's think about it on our own: You can also show the “Extending a line” animation (QR code).

Investigate lines that do not seem to
intersect even if we extend them.

+ Both lines b) and c) are perpendicular to another line.

* They will not intersect even if we extend them.

If two lines are both perpendicular to
another line, we say that they are parallel.

If two lines are parallel, they
will not intersect even if we

extend them.

Lines b) and c) are paraliel. Let's verify that the
length of the various lines AD, BE and CF are of
equal length.

If this interests you,
please join usinthe
bansho workshop!

(day 2, 11:00@Conf.
Management Room 6)

(The right and left lines are also parallel)

£
4

7
y/ /4
74

I
7
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Insights and implications for LS
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Insights and implications for LS

The research guidebook gives structure to the sequence, and
didactic considerations clarify the mathematics to be taught.

The teacher textbook gives structure to the lesson, and
provides additional information (e.g., student difficulties).

The bansho book provides a visual representation of the lesson
and gives specific cues (e.g., set the goal on the board). X 7

Specialization

“&’&% Q?& <K= hepy
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Insights and implications for LS

Perpendicularty, paratieism
@ ncusdnistersis | (13periods) @ pow. and para. 2w i of 3 e i e

[© con ornececonaperce——— J ) N

S ieiond o s ENakact ml The maaning o paratiiam a Perpendiculariy, parallelism and quadrilaterals -
understand the meaning of paralielism. (1] 7
+ Finding perpendicular and paraliel lines in E * To be abée 10 find parpendicular and parae ines i one’s dady ¥e
one's daily life. .
e S0 o ik Vo, ; [B] simessormmer e
according 1o the number of paralel sidos thay have, while at the same time cul
attitude of use of them 3 ly thes - e ———a—— " &
Evaluationcriteria  @ZD The pupis understand the reations of paralilism and perpendiculariy wi . . (TG RS e e | | o] e et sl ‘ @Eﬁq“‘m‘n‘;’;
lines and are able 1o find and draw perpendicular or paraliel lines 1o sq 4
straight fine. ¥ LS pyne———————
The pupils understand parallelograms, rhombuses, and trapezoids, and
v ; . am T 5 e i et -
@3 The pupils pay attention to the positioning of lines and the components OT TIGUreS, © What kind of problem is it? ~ © - " T
think about their e w 2 i + Have the pupils read ([ and grasp the assignment. A oo ogayof i i s D ol e it
7o) A Line ) intersects with every other fine, s ave both perpendicate 1o
I The pupis proactively undertake the investigation of the positional relationship of fight? Uia [ B1] and | ) e both perperuscutar o e ) o S e e
8] - e s ’

B: 1 we try o extond line a), it seems fiko it wil
intersect with the other fines. 2 biand i A\ Opependcutar s

[0 How dolines a), b) and c) Intorsect with
line 4)?

focusing on
perpendicular and parallel lines. They also try to make practical use of them in their
daily lives and studies.

+ Verns ana norzontal e of  wnoew

PR —r——

Teaching content  This unit is designed to deepen pupils’ understanding of the rolationship between preL
‘perpendicular and parallel lines along with various quadriaterals as shown in the fourth grade i p : Youom s domn lﬂ ith v b o e
1) On teaching materials.  conrent B *Figures” (1) of the curriculum guidelines (*Course of Study’). I*—)::ﬁ"ﬂ;"mmmw'v v s a ° Tt s s i
- Main teaching Content B Figures (1) intersect perpendicularly =
materials :Lines wil with
1) To guide the pupil to acquire the following through mathematical activities related to plane & the b)and c) ox=n
fores: 2] )
=3 f we extend lines a), b) and ), how will ® } —
- thoy Interzect? =) B Ly
raight lines. [===) & : You know, it doesn't seem ke ines D) | e
R A DA Wt n: M e and ¢) wil intorsect. © Whatkind o protlem a 12 = (DD o micosenie S Wt oy o e tcen 4o
b) The following ways of thinking, concluding, expressing and so on shall be learnt: (@ ot the goa an sharo it with the clss. iy > SR g and how e map o @ ° EE —— von
e how e o
) To pay attention to figure components as well as their positional rolationships, to consider © |Lats think about It on G G 16w = orlons 2)3nd Q. &0
the methods used 10 build figures and to notice their properties while at the same time et m e ekl o
grasp of proviously stud based on these propertics. [F5==3) 1 we extend ines a) and b), or ines a) ot s i e 0
i and o), do they Intersect? And what | Setbacks and countermeasures | Parallsism and misgivings = ° T
o about fliod bf sha £, As with perpendicularity, it is easy to miss paraliels that are not in a - o _ it
7) Concaeming the contents of point 1) of Figures (b). care shall be taken to emphasize manual E{mmmmummlm horizontal or vertical position but are tited (Fig. A), have litle overiap B o ry 10 @ctonc 400 ), & 500 Sk 1 i KOst
rhombuses, and trapezoids. sy Wil cr0ss based o the map, and then kot [Flg&udn not have any overiap (Fig. C). AL this rate, we could not s e s b SREEI Yo con st e “Exencing rwe” [ A The g o e AD,BE d CF we sl
ity . say ism is fully :
 Placement of this unit Regarding figures, pupils have come 1o learn about squares, rectangles and You can show them the *Extending ines® 11 is important to Cover a variety of cases with parallol olationships,
‘year, unit 12 "Triangles and Quadrilaterals® and isosceles as well as equilateral p animation. when having the pupils look for parallel relationships in their daily © Lot discuss it ogother ) | e e e oAy g e AL

B ] CF o cale 0w of b prael s,
3rd year, unit 17 “Triangles”.
In this section, through an activity that will have the pupils consider the
1wo lines, they will lean the definition and properties of i

paralielism and
‘well as drawing skilis. In addition, by shifting the point of view from lines to figures

to have them think about extending lines.

Implements sz Implements | SE—

Koo St wil et [ —
by lines, they rapezoids i ) it itersoce. e vty 8 MG somine N v s Toams ©) Lok vy e
they wil be able to connect notions of paralieism and perpendicularity as they move —_ — St et AR
faces and edges of throe- objects in thei fourth year i unit 16 *Rectanguiar . Fig.1 Fig.2 fig.3 3 Lt them ko st th s v £ g
Prisms and Cubes". In this unit, we would like to nurture pupils’ mathematical activities. © Let's discuss it together [ (52 = You know, # dowsitseem B s ) Hav the s presart what they found and wrie ¢
uch for parallel and properties in their daily ves. [==3 Looking at tho map on page 64, lot' say brdssbesmipred gestind ooy
‘what other roads do not seem to intersect. I Urcvssns e oo e roperses o oot
Pty
S 2 "= A: It doesn't seem like Kawakami Stroet and HODsarvaRon - RemaS) () Saarms 10100k or ppaniculr and parael 008
When the angle formed by the intersection of two lines is a right-angle, we say they aro Kawanaka Stroet wil ntersect. POT———— Gy g mbook)
{elon “.m“" L Tie K1 necessdry Yo clomly indistind 18 cléren 8: It doesn't see like Nishiyama Street and Toyama  Have he s s ) 0 s e st © Lovaroioct =
hetwesn "dght angle” and “parpendiculer’. Stroot wil intersect.  Have 190w o wht s e
- Aright angle is an angle of a particular degree.
"7 - ot s st
66 [Rel] Photocopy book. p6 . 1 ana

WA L
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Insights and implications for LS

* Distillation process from the
research guidebook to the

actionable bansho lesson plan.

e The tasks are chosen to fit the
context and are linked to the
underlying mathematics.

* This has animportant effect on
kyouzai kenkyu.

WaLY
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Insights and implications for LS

* kyouzai kenkyu is “research on
instructional materials”.
(Watanabe et al., 2008)

* Onecrucialgoalisto
“understand what is involved in
the planning of a research
lesson.” (Watanabe et al., 2008)

<

Global

Watanabe, Tad & Takahashi, Akihiko & Yoshida, Makoto. (2008).
ME Kyozaikenkyu: A Critical Step for Conducting Effective Lesson Study and
> v m@ Beyond. Inquiry into Mathematics Teacher Education, Association of hep/

Hiroshima - 10-12 NOV 2025 Mathematics Teacher Educators (AMTE), Monograph Series. 5. 131-142.



Insights and implications for LS

 Globalto local structure helps
put lessons in a wider context.

* Choices behind the definitions
and tasks become apparent.

* This makes kyouzai kenkyu
more accessible.

Global

WaLY
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Insights and implications for LS

Making choices apparent

* Using perpendicularity to define parallelism

Parallelism can be defined in two ways (among others):
As two lines that do not intersect no matter how far one
goes, or as two lines who intersect a single line at the
same angle. While that first definition is intuitive, as it is
impossible to stretch a line infinitely, this condition
cannot actually be verified. As a result, it is not possible
to connect it to drawing or distinguishing methods.

In comparison, the latter, while less familiar at first
glance, is practical and can be used to develop
construction, so this is the method the textbook uses.
Since corresponding angles are studied in middle school
mathematics instead, we assume we are working with
right angles.

WaLY

Hiroshima -10-12 NOV 2025

Unit explanation p.63~p.83

Unit overview ...... p.63

* Regarding this unit’s composition
This unit consists of three sub-units.
In the first sub-unit, “Perpendicularity and parallelism,”
the objective is to understand the relationship between
perpendicular and parallel lines, and to be able to
consider the positional relationship of straight lines
around us from this perspective.
In the introduction, by paying attention to road
crossings, the instruction can move forward based on
the mental image of the line relationships in that
situation.

Perpendicular and parallel lines, quadrilateras

PT, p.64

In the second sub-unit, “How to draw perpendicular and
parallel lines,” pupils will try to become able to draw two
lines in a perpendicular-parallel relation using a pair of
triangular rulers.

In the third sub-unit “"Quadrilaterals®, pupils use
mathematical activities such as connecting the dots on
cards to construct various quadrilaterals and paying
attention to parallel sides to distinguish between them to
define figures such as trapezoids, parallelograms, and
rhombuses, and to make precise their properties.

N

+ Using perpendicularity to define paralielism

Parallelism can be defined in two ways (among others):
As two lines that do not intersect no matter how far one
goes, or as two lines who intersect a single line at the
same angle. While that first definition is intuitive, as it is
impossible to stretch a line infinitely, this condition
cannot actually be verified. As a result, it is not possible
to connect it to drawing or distinguishing methods.

In comparison, the latter, while less familiar at first
glance, is practical and can be used to develop
construction, so this is the method the textbook uses.
Since corresponding angles are studied in middie school
mathematics instead, we assume we are working with
right angles.

Two lines that are perpendicular 10 another line are called
paralel. Parallel ines never intersect no matler how much
we extend them.

PT, p.67

Based on the above, we take the line relationship
*parallel” via the line relationship “perpendicular”, and
for this reason, we will study lines from perpendicular to
parallel.

Further, as perpendicular and parallel lines will become a
basic building block for quadrilaterals, it is paramount to
have the pupils understand this concept well at this
point.

* In the introduction of the third subunit "Quadrilaterals”,
which is effective to discover definitions and properties,
pupils connect dots on cards to construct various
quadrilaterals, distinguish them by paying attention to
the relationship between their sides and connect this to
the inif and ies of ids and
parallelograms.

These activities are effective in defining quadrilaterals
and in grasping their properties.

1) Using the cards on p.161, construct figures like the
one besow:

Carefully looking at paralle sides, ler's investigate
Quadritaterals.

2) Color

3) Group the constructed figures into families by looking at the
number of parallel sides.

PT, p.72

sRIeEYPenD ‘wsiPyeIed pUB AUINapUedng H
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Insights and implications for LS

Looking ahead and contextualizing

Based on the above, we take the line relationship
"parallel” via the line relationship "perpendicular”, and
for this reason, we will study lines from perpendicular to
parallel.

Further, as perpendicular and parallel lines will become a
basic building block for quadrilaterals, it is paramount to
have the pupils understand this concept well at this
point.

Unit explanation p.63~p.83

Unit overview ...... p.63

* Regarding this unit’s composition
This unit consists of three sub-units.
In the first sub-unit, “Perpendicularity and parallelism,”
the objective is to understand the relationship between
perpendicular and parallel lines, and to be able to
consider the positional relationship of straight lines
around us from this perspective.
In the introduction, by paying attention to road
crossings, the instruction can move forward based on
the mental image of the line relationships in that
situation.

3

Two lines that are perpendicular 1o another line are called
paraliel. Parallel lines never intersect no matter how much
we extend them

PT, p.67

Based on the above, we take the line relationship
*parallel” via the line relationship “perpendicular”, and
for this reason, we will study lines from perpendicular to
parallel.

Perpondicular and parallel lines, quadrilaterals _

PT, p.64

In the second sub-unit, “How to draw perpendicular and
parallel lines,” pupils will try to become able to draw two
lines in a perpendicular-parallel relation using a pair of
triangular rulers.

In the third sub-unit “Quadrilaterals®, pupils use
mathematical activities such as connecting the dots on
cards to construct various quadrilaterals and paying
attention to parallel sides to distinguish between them to
define figures such as trapezoids, parallelograms, and
rhombuses, and to make precise their properties.

+ Using perpendicularity to define paralielism

Parallelism can be defined in two ways (among others):
As two lines that do not intersect no matter how far one
goes, or as two lines who intersect a single line at the
same angle. While that first definition is intuitive, as it is
impossible to stretch a line infinitely, this condition
cannot actually be verified. As a result, it is not possible
1o connect it to drawing or distinguishing methods.

In comparison, the latter, while less familiar at first
glance, is practical and can be used to develop
construction, so this is the method the textbook uses.
Since corresponding angles are studied in middie school
mathematics instead, we assume we are working with
right angles.

Further, as perpendicular and parallel lines will become a
basic building block for quadrilaterals, it is paramount to
have the pupils understand this concept well at this
point.

* In the introduction of the third subunit "Quadrilaterals”,
which is effective to discover definitions and properties,
pupils connect dots on cards to construct various
quadrilaterals, distinguish them by paying attention to
the relationship between their sides and connect this to
the initi and ies of ids and
parallelograms.

These activities are effective in defining quadrilaterals
and in grasping their properties.

1) Using the cards on p.161, construct figures like the
one besow.

“reeeansmens |
et

Carefully looking at paralle sides, ler's investigate
Quadritaterals.

2) Color

3) Group the constructed figures into families by looking at the
number of parallel sides.

s wame o s [

~
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Insights and implications for LS

Y A n Ot h e r C r u C i a l C 0 m p O n e n t i S a ‘Perpendicularity, parallelism and quadrilatera‘ls

® To investigate the intersection of two lines, understand the meaning of parallelism.

)
t h e b a n S h O b O O k @ ® To be able to find perpendicular and parallel lines in one's daily life.
o S o To investigate the width between two parallel lines and deepen one's understanding of parallelism.

@ What kind of problem is it: Enlarge and show the map of
IcT

@ Let’s think about it on our own: You can also show the “Extending a line” animation (QR code).

Lines b) and c) are parallel. Let's verify that the
E] Let's find how the four lines on the map below estigate lines that do not seem to Ielngth ()>fathe Ja:ouzé}i:es AD BEvan'::IyCFaare of

* Banshois“usedto]...] explain e
t h e t h i n ki n g p ro C e S S e S a n d * Both lines b) and c) are perpendicular to another line.

king methods involved | -
W O r I n g e O S I n VO Ve I n i) Both lines b) and c) are perpendicular to line d). « They will not intersect even if we extend them. S T oot S ol s BaAD A caliodtho width

of two parallel lines.

If two lines are both perpendicular to ’ et
The width of two parallel lines is the same no

M » ”
le a r n I n g ta S kS (] (Ta n ’ 2 O 2 1 ) gLines a)and b)... Qlines b) and ¢)... snothienfine we say that they e perslel f matter where you measure it.

i I li re parallel, th
Lines a) and c)... f two lines are parallel, they

will not intersect even if we
E extend them. A OPerpendicular lines:

= Vertical and horizontal lines of a window

...do not seem like they
¥ « Vertical and horizontal line in your notebook

will intersect even if we
= f———
extend them. OpParallel lines:
P - The top and bottom lines of a blackboard

...will intersect.
(The right and left lines are also parallel)

Tan, S. (2021), "Bansho as part of lesson and lesson study: from the origins

ﬂ‘!ﬁ to the present". InternationalJournal for Lesson and Learning Studies, Vol. h
, 10 No. 4 pp. 378-392, doi: : ' -09- .
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Insights and implications for LS

* Visualrepresentation of the
lesson helps teachers prepare
the discussion phase (heriage).

* The bansho book references the
teacher’s textbook comments,
which references the research
guidebook.
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a Perpendicularity, parallelism and quadrilaterals

@ ® To investigate the intersection of two lines, understand the meaning of parallelism.
@ To be able to find perpendicular and parallel lines in one's daily life.

Goal

® To investigate the width between two parallel lines and deepen one's understanding of parallelism.

@ What kind of problem is it: Enlarge and show the map of
IcT

@ Let’s think about it on our own: You can also show the “Extending a line” animation (QR code).

[1] Let's find how the four lines on the map below
intersect.

i) Both lines b) and c) are perpendicular to line d).

ii)
Qlines a) and b)...
Lines a) and ¢)...

Qlines b) and c)...

...do not seem like they
will intersect even if we
extend them.

...will intersect.

Investigate lines that do not seem to
intersect even if we extend them.

« Both lines b) and c) are perpendicular to another line.

« They will not intersect even if we extend them.

If two lines are both perpendicular to

another line, we say that they are parallel.
If two lines are parallel, they

will not intersect even if we

extend them.

Second period (p.66-67)

Lines b) and c) are parallel. Let's verify that the
length of the various lines AD, BE and CF are of
equal length.

* The length of a line such as AD is called the width
of two parallel lines.

+ The width of two parallel lines is the same no
matter where you measure it.

A OPerpendicular lines:
= Vertical and horizontal lines of a window

« Vertical and horizontal line in your notebook
QParallel lines:

= The top and bottom lines of a blackboard
(The right and left lines are also parallel)

<K= hepy



Insights and implications for LS

* Prepares teachers torecognize
and understand specific student
responses.

* |notherwords, helps teachers
anticipate and notice students’
mathematical thinking.

WA L
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@ What kind of problem is it? 5 mins
{[Z.7 Enlarge and show the map of
* Have the pupils read and grasp the assignment.

Present the map and ask them to pay attention to
the four lines, then show them the problem.

A: Line d) intersects with every other line, right?

B: If we try to extend line a), it seems like it will intersect
with the other lines.

How do lines a), b) and ¢) intersect with line d)?

A: Line a) will not intersect perpendicularly with
line d).

B: Lines b) and c) will intersect perpendicularly with line d).

If we extend lines a), b) and ¢), how will they

intersect?

(%#) : You know, it doesn't seem like lines b)
and c) will intersect.

[ [ ... B

0 W e o et - g ot o s o B o
° ©

g o’ »

[ o e s s g | (o] o o g0t smemro T
Sorens] .

m Set it up and do bansho.

e Let’s think about it on our own 10 mins

If we extend lines a) and b), or lines a) and ¢), do
they intersect? And what about lines b) and c)?

Have them predict whether the lines will cross
based on the map, and then let them verify their
predictions by filling out the textbook.

You can show them the "Extending lines"
animation.

0 Let’s discuss it together 5 mins

Looking at the map on page 64, let's say what
other roads do not seem to intersect.

A: It doesn't seem like Kawakami Street and
Kawanaka Street will intersect.

B: It doesn't seem like Nishiyama Street and Toyama
Street will intersect.

* Let them know about the term "parallel” and its meaning.

Discuss it and do bansho.

Understands the meaning and properties of
parallelism.
((Observation - Remarks))

e Let’s think about it on our own 5 mins

+ Have the pupils read and grasp the assignment.

>

s e e e .

_ =

B b 1 e o o

1+ The g 4 o i o AT o) o b
ot b

o
S

A\ Oz oms
e e 44 e
e e rrna o o o

[t
ettt v s s
B

What property does the space between two
parallel lines have?

[esponse) A: | wonder what it means to never intersect no
matter how much we extend the lines.

B: Maybe it means that the length of the space between
two parallel lines never changes?

©) Let’s discuss it together 10 mins
6 Are the lengths of lines AD, BE and CF equal?

A: The length of lines AD, BE and CF are equal.

« Have the pupils grasp that the lengths of lines like AD,
BE and CF are called the "width" of two parallel lines.

((r/c/e. ) Notices that the width of two parallel lines is

fixed. ((Observation + Remarks))

@ Let's verify 5 mins
* Have the pupils grapple with £\
Have the pupils present what they found and write it
on the blackboard. When they present, have them

clearly explain which (two) lines they are talking
about.

Seems to look for perpendicular and parallel things
in their daily lives. ((Observation - Notebook))

© Let's reflect 5 mins

+ Have the pupils write down what was learned.

<K hepy



Insights and implications for LS

a Perpendicularity, parallelism and quadrilaterals

©)

© To be able to find perpendicular and parallel lines in one's daily life.

Goal

® To investigate the width between two parallel lines and deepen one's understanding of parallelism.

@ Let’s think about it on our own: You can also show the “Extending a line” animation (QR code).

@ What kind of problem is it: Enlarge and show the map of
ICT

E] Let's find how the four lines on the map below
intersect.

i) Both lines b) and c) are perpendicular to line d).

i)
Qlines a) and b)...
Lines a) and c)...

...do not seem like they
will intersect even if we
extend them.

...will intersect.

WAL

Hiroshima -10-12 NOV 2025

Investigate lines that do not seem to
intersect even if we extend them.

* Both lines b) and c) are perpendicular to another line.

« They will not intersect even if we extend them.

If two lines are both perpendicular to

another line, we say that they are parallel.

If two lines are parallel, they
will not intersect even if we

extend them. a
— e

Second period (p.66-67)

# To investigate the intersection of two lines, understand the meaning of parallelism.

@ What kind of problem is it? 5mins

Enlarge and show the map of

* Have the pupils read and grasp the assignment.

Present the map and ask them to pay attention to
the four lines, then show them the problem.

I ) A: Line d) intersects with every other line, right?

@ Lines b) and c) are parallel. Let's verify that the
length of the various lines AD, BE and CF are of
equal length.

* The length of a line such as AD is called the width
of two parallel lines.

« The width of two parallel lines is the same no
matter where you measure it.

/3 OPerpendicular lines:
« Vertical and horizontal lines of a window

« Vertical and horizontal line in your notebook

QParallel lines:

« The top and bottom lines of a blackboard

(The right and left lines are also parallel)

B: If we try to extend line a), it seems like it will intersect
with the other lines.

[Fatsom ) How do lines a), b) and c) intersect with line d)?

A: Line a) will not intersect perpendicularly with
line d).

B: Lines b) and c) will intersect perpendicularly with line d).

If we extend lines a), b) and c), how will they
intersect?

@ : You know, it doesn't seem like lines b)
and c) will intersect.

Effectively, a lesson plan...
built on the other books.

m Set it up and do bansho.

@ Let’s think about it on our own 10 mins

@ If we extend lines a) and b), or lines a) and ¢), do
they intersect? And what about lines b) and c)?

Have them predict whether the lines will cross
based on the map, and then let them verify their
predictions by filling out the textbook.

You can show them the "Extending lines"
animation.

€ Let's discuss it together 5 mins

[iatsum. 3) Looking at the map on page 64, let's say what
other roads do not seem to intersect.

A: It doesn't seem like Kawakami Street and
Kawanaka Street will intersect.

B: It doesn't seem like Nishiyama Street and Toyama
Street will intersect.

* Let them know about the term "parallel” and its meaning.

Discuss it and do bansho.

Understands the meaning and properties of
parallelism.
((Observation - Remarks))

@ Let’s think about it on our own 5 mins

+ Have the pupils read and grasp the assignment.

[[Fatsum.9) What property does the space between two
parallel lines have?

[Responze) A: | wonder what it means to never intersect no
matter how much we extend the lines.

B: Maybe it means that the length of the space between
two parallel lines never changes?

©) Let’s discuss it together 10 mins
-m Are the lengths of lines AD, BE and CF equal?

A: The length of lines AD, BE and CF are equal.

+ Have the pupils grasp that the lengths of lines like AD,
BE and CF are called the "width" of two parallel lines.

Notices that the width of two parallel lines is
fixed. ((Observation - Remarks))
@ Let’s verify 5 mins
* Have the pupils grapple with 4.
Have the pupils present what they found and write it
on the blackboard. When they present, have them

clearly explain which (two) lines they are talking
about.

Seems to look for perpendicular and parallel things
intheir daily [Ves. ( opservation - Notebook))

e Let’s reflect 5 mins

+ Have the pupils write down what was learned.
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Conclusion

e Global-local structure with
mathematics front and center.

* Planning and kyouzai kenkyu
become more accessible.

* |Integrated approach helps
teachers anticipate students’
mathematical thinking better. <

WaLY

Hiroshima -10-12 NOV 2025

Global



References

Watanabe, Tad & Takahashi, Akihiko & Yoshida, Makoto. (2008). Kyozaikenkyu:
A Critical Step for Conducting Effective Lesson Study and Beyond. Inquiry into

Mathematics Teacher Education, Association of Mathematics Teacher
Educators (AMTE), Monograph Series. 5. 131-142.

Tan S (2021), "Bansho as part of lesson and lesson study: from the origins to
the present". International Journal for Lesson and Learning Studies, Vol. 10 No.
4 pp. 378-392, doi: https://doi.org/10.1108/IJLLS-09-2021-0076

\vﬁ&’&’% Q% <K= hepy

Hiroshima -10-12 NOV 2025


https://doi.org/10.1108/IJLLS-09-2021-0076
https://doi.org/10.1108/IJLLS-09-2021-0076
https://doi.org/10.1108/IJLLS-09-2021-0076
https://doi.org/10.1108/IJLLS-09-2021-0076
https://doi.org/10.1108/IJLLS-09-2021-0076
https://doi.org/10.1108/IJLLS-09-2021-0076
https://doi.org/10.1108/IJLLS-09-2021-0076

	Slide 1: Analyzing the structure of a mathematics sequence  in a Japanese fourth-grade textbook
	Slide 2: Outline
	Slide 3: Introduction – In the spirit of Tsunagu
	Slide 4: Introduction – In the spirit of Tsunagu
	Slide 5: What’s in a Japanese math textbook?
	Slide 6: What’s in a Japanese math textbook?
	Slide 7: What’s in a Japanese math textbook?
	Slide 8: What’s in a Japanese math textbook?
	Slide 9: What’s in a Japanese math textbook?
	Slide 10: What’s in a Japanese math textbook?
	Slide 11: What’s in a Japanese math textbook?
	Slide 12: What’s in a Japanese math textbook?
	Slide 13: What’s in a Japanese math textbook?
	Slide 14: What’s in a Japanese math textbook?
	Slide 15: What’s in a Japanese math textbook?
	Slide 16: Insights and implications for LS
	Slide 17: Insights and implications for LS
	Slide 18: Insights and implications for LS
	Slide 19: Insights and implications for LS
	Slide 20: Insights and implications for LS
	Slide 21: Insights and implications for LS
	Slide 22: Insights and implications for LS
	Slide 23: Insights and implications for LS
	Slide 24: Insights and implications for LS
	Slide 25: Insights and implications for LS
	Slide 26: Insights and implications for LS
	Slide 27: Insights and implications for LS
	Slide 28: Conclusion
	Slide 29: Conclusion
	Slide 30: References

