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Chapter 3: Addition of Fraction with Different Denominators
Questions for teachers.

1) If you teach the following

as a procedure of

multiplication (at 6" grade),
1 1x

The professor asked the teachers

In addition of the fractions, we teach the case of the same denominator
at first and then we introduce the case of different denominator. 20 ol 21Xia
why you do not teach the
following as a procedure of
addition (at 4" grade)?
1 _ 143

2 5 245

A d
the case of £+ X
In the case of 3 + 3

We have two bottles with 3L and 3L of milk. How much L in total? Can
i g L ).

Possible Answers:
Som (any

Yes, we have children
who calculate as.
follows:

2) How can you
proceduralize the meaning

Yes. we have. However
we have to teach:

3) What meaning is
necessary to be
proceduralized?

Page 20.a

I How can you plan their argument?-

1 would like to ask to
draw diagrams to
explain the meaning.«

I would like
to ask why?«

In Japan, before
students learn the
addition with different

lexplanation? How do you teach to find the common denominator? learn the addition with

IP,-ormm-: Yes, we would like fo listen their ideas. Can you imagine their diagrams for | [l lUEt ALY
the same denominator.

= Exerciset
Exercisel: Let's plan the process of dialectic discussion between two different ideas
through the drawing diagrams which support each of answers.

Exercise 2: When you plan, what are the expected knowledge for children before the
class and what knowledge do they have, actually, for those two ideas? What
shall they learn before this class for enabling them such a discussion? What

shall we teach before you plan your class? Page 20.b

3" grade, Gakko tosho textbook (2011): How different? Could you explain task sequence by using learned terminology?

thermis botte i | L a0d borw many

remaining parts are | L

G Dividing F./Part-W. for half and 1 quarter,
2 quarters and 3 quarters.

Grade 3: from Operational . for measuring by using
remalning part to Dividing . through using
Quantity fraction.

Then, produce the unit for measurement (Unit F.).

Integration of Operational F. and Dividing F.

Addition of the same denominator at 3™ grade:
Could you explain the task by using learned terminology?

m Akira drank % L of milk y

day. How many liters did he drink altogether?

sterday and %L of milk to-

1 I 1

2
5

S
\_/\,A,/\,,\/

L L

A Sample of A

Teacher: Good. now we have different answers. What shall we do?
C1: How did they get their answers?
€2 Yes

Teacher: Then. we would like to ask: how do you get it?

112
€3:3+3 =113 = | added numerators and denominators each.

2, I'tried to find the common denominator.
Teacher: Do they explain in the same way?

C: (No, answer).

Teacher: Do you have any questions for them?

C1: I have a question for C3, why you added the numerators?

C3: As I explained, 2+ =122

343 = 3. = 5 - | added numerators and denominators. Page 21.a
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C4: The total} is smaller than 3. Tf 1L of milk is added to 3L of millk s less than } L. Tt
is very much strange, isn't it?

When you teach
Dividing F, do you

C3: Yes, it's strange...then I cannot add denominators?
C5: No, it is not strange. T will explain the bottles like this:

In the case of fractions. it is true.

m N

teach the whole?
Should it be the
2

When you teach
shading the diagram
for learning Dividing
F., what s the object
of counting?

©3: Aha, yes, it is!

Teacher: Then, you say in the case of fractions, it is possible to say that the total from
3L of milk and JL of milk is less than 2L

C: No! Yes!

Teacher: Yes or No? It looks C3 is less supported. Why?

When you teach
drawing the diagram
for F., do you ask the

By using Dividing Fraction without quantity, we should

note we can not compare and add! Dividing Fraction can

C4: The milk bottle of C3, the size is not the same.

CB: Yes. the shape of the milk bottles are not usually the same.

be compared and added only in the case the whole s kept

Page 21.b

C

Teacher: Why did you use the common denominator, C47
C4: Because we added when the denominators are the same.

We learned the addition of fractions in the case when the denominators are the
same.

C2: Yes, we know the addition of the same denominator. In that case. we added the
numerator. This task is not the same.

Teacher: Did you draw a diagram, like C5?

C4: No, I did not. I think that it is the rule.

C5: Oh, the rule? I could explain my idea by the diagram.
Please count in my diagram.

The way of C3 will be the right rule, not C4. Page 22.a

C6: I draw a similar diagram. not the same as C5!

Tt shows that the value is larger than the parts.

Teacher: Now, we have two drawings. Which diagram is reasonable for establishing the
way of calculation?

C3: L do not think C0 is explaining C4: § +

It may explain the part of 1+ = ; ‘however it does not explain %4.%

Why you have to change the fraction on 2? itis Unit F. on Operati

Teacher: It means that why C4 has to change the denominator, right?

C3: Is that a rule, also? If it is the rule, my own is better because we can explain the idea

by counting like C5.

i

Let's produce the
procedure based on the
meaning which is

Which diagrams are
appropriate to explain
the meaning of
addition?

Why the whole should
be the same?

Page 22.b

C6' If we have to explain it by counting, we have to share the unit at fivst. If we set the
unit for counting from the difference between } and 3 >

Mathematical Values:
Sesking -

# Generality and
expandability
Reasonablensss and
harmony
Usefulness and
efficiency
Simpler and easier
Beautifulness

1 could count six times of the unit.

Thus, the unit for counting i_r.%

L

v

©5: Aha, T got it. However, why do you use the unit for counting by the difference? Is it
aceasionally? Can you do that every time? Or., you already knew the difference in
fractions with different denominator? U GEGTaE]

general idea is strong!

C6: Not sure, however, if you consider every time, do you think your idea also works
every time?

Teacher: Yes, in mathematics, we develop generally applicable ideas. It must be
important point for discussion.

p— Page 23.a

C4: Wow. did you add the denominators in the case that the denominators are the same?
C5 What?
C4: For example, how do you think in the case u[% +4

We already learned it is §+ 1, right?

But if your idea is true. +

€3.C5: Wow, yes. it is strange. Is it the reason. if the denominators are the same, we add
the numerators?

C4: Yes, now I understand why I did it. That is the objective why I changed the
i ! However, how can we produce the
common denominator for the addition of fractions in the case of different
denominators. I am still not sure of the ways of calculation.

Teacher: Aha, for considering generally, we checked each proposed way by C3 and C4 on
the different denominators by the known case of the same denominator. Then. the

way of Cd works and the way of C3 does not. However, the diagram by C5 still looks
fine. Why did it produce the inappropriate answer?

Bthematical Thinking and Processes|

[ET——

P e ——

-

In mathemati
general idea is strong!

For generalization, we
should develop
students who say “For
example

Counter example is
used for dialectic.

Page 23.b

C6: The size of the bottle should be the same. In this case, if we draw the diagram of a
1L milk bottle. it is fine.

Teacher: Yes, we need to write the size of quantity on the diagram. In this case, we
should draw 1L as for the whole bottle size in every diagram. We should use the
same size bottle for explaining the addition and subtraction of fractions. In the
diagram of C5. we counted different size of fractions. L is counted one and §L is
counted one. We cannot count one, two because the size is not the same. The

diagram by C6 used ; L for the same counting unit.

C4: Wow, this is the reason why I used the common denominator, Still not sure of the
ways,

Teacher: Then, from now, we would like to find the shorter and simple way of
by i the common i

Page 24.a
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Questions f sional development 3

Q13. In the argument. you may see the same discussion which you read in Chapter 1
and it will be explained by the several terminologies as mentioned in Chapter
Let's explain the argument by the terminologies. And explain your appreciation
about the terminologies for understanding the difficulty of fraction and what is the
necessary content for teaching.

Q14. In the argument, what kind of explanation did you find? Please read each
explanation from the viewpoint of Chapter 1. @5. Why do we need the diagram?
What C4 wished to say? For developing children who learn mathematics by/for
themselves, what type of argument you would like to establish in your classroom.

Q15. If you are not used to draw a diagram for explaining fractions by vourself. the
argument might be difficult for you to understand. The difficulty that you
recognized is based on the unknown. It means that it is the chance for learning. At
first, let’s discuss about which part do you feel a difficulty and then, talk about what

you shall learn.
Q16. When you feel a difficulty. your children also feel the same. Please ask your

children who knows addition of the same denominator and equivalent fraction, but

not yet learned the case of different denominators to read this discussion. And ask

them, how do they read? It is also a good chance to learn from children for knowing

what is the task for their learning and what is necessary for your preparations. Page 240
Q7. The argument itself was implemented in a class (see Isoda. 1906) and not unusual

in Japan. When we compared the classes. major difference is the teaching before the

class, What kinds of coptent shall we teach before this clase?

References

The textbook used in this course must be
cited as shown below:

Masami Isoda (2013). Fraction for Teachers: Knowing What before
Planning How to Teach. Tokyo: CRICED, University of Tsukuba.

Isoda, M. (1996). Problem Solvin, Dialecti B ELEERRY B 5 IBIRFALERE | ok & 1Y)
DIk S L Sy English: Isoda, M. (2007). Developing Mathematical Thinking in
Classroom, APEC Project report on

(p/fwwwericed.tsukuba. a

Masami_Isoda.pdf

ogress report/specisl

wec/apec2007/;

Masami Isoda et al. (2010). Mathematics Edueation Theories for Lesson Study: Problem Solving Approach and the Curriculum

through Bxt: of Education, 92(11). 1-138,
Shin Hi 1. (2009). Study with ends 3 o (12 vols). Tokyo: Gakkotosyo.
Masami Isoda et al. (2010). Study with ] ry S (12 vols).

Masami Isoda, Tenoch Esau Cedillo Avalos, et al. (2012). Matematicas para la educacion normal (11vols). Estado de México : Pearso
Educacién de México.

¥ ensefianza de la

Tenoch Cedillo, Masami Isoda, et al. (2013) i la 6 guia para el
aritméti éxico: Pearson 6n de México,



http://www.criced.tsukuba.ac.jp/math/apec/apec2007/progress_report/specialists_session/Masami_Isoda.pdf

