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Lesson 1: What is fraction?
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On OECD Education for 2030 (2018),
Student Agency means students who
“Learned how to learn”.
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Developing students who learn
mathematics by and for themselves.

Teaching Mathematics to Develop Mathematical Thinking
as Higher Order Thinking: How do you teach? Why?
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Chapter 1: What is fraction?

The professor asked the teachers:
“There is 2m tape. Where is the position of % m? Show it by |
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Professor’ You are good teachers, aren't you? Because you already have the custom to
ask why to others and discuss. It means that you usually engage in s similar activity by
yourself. You already have the mind set for learning how to learn by yourself!
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Discussion 1: Why do you think so? to-

> See and think mathematically

> Pose questions and develop
explanations

> Generalise and extend

> /Appreciate others' ideas and
change representations for
meaningful elaborations
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Som: It is larger than 1m because 2/3 means:

Ano: No, the whole is divided by 3, then shaded the 2 third of 3 parts

Som Yeah, T should draw like that. @ @:’_‘

Any: Wow, /3 is less than 1. Tt is ke this:
Som & Ano' ..continue. (talking about part-whole)

Page7.a Page 7.b

Any: _continue... (talking shout part-whole)
Frof: T could not understand well all of your explanations and diagrams. What is the Then, Professor asked.
original question? What is Fracl =/

Mathematical Ideas of: ecussion £ . - Mathematical Ideas of:
An: Where is the 2/5m? ) Discussion 2 What is Fraction? ey
Prof. Yes, then, the denomination ‘meter’ is missing in all of your explanations. We “‘P"r::"";‘” Ano: Itis & part of the whole. l::‘;’r:":“":‘es
should write the meter on the number line. Can you explain 2/3m, again? s m Prof: Tt o mot clear. sou explain it more exsctly?
et Tt is 2 of 1 (Various Representations and (Various Representations and

" Om ¥ lm¥ [Translations. Ana: When the whole is divided inta parts, fraction is the number of the parts in the Translations.

Som: Tt is 29 of 2m 1 whale.

B L Prof: Still are missing some important term. Can anyons support?

> Generalisation and Specialsation
Prof. Now we can discuss what differences are there between these two ideas, x E::*"Wf\ iﬂﬂll'“el"m Oth: When the whole is divided into 'm equally parts’, ‘fraction n/m’ is 'n pieces of the

i parts in the whale'.
The denomination of quantity is impartant, When we explain something with the e
situation, we usually omuit some words which are slysady known in the situation. In this b o Any: The whole for 2/3m is Im
lcase, the unit, of meter ‘m’ itself is written in the task; however the meter was miseing > Obleciiving by Reprassntation snd o The bl o 25m £2
from their expl d dingeams. Tn their di i the of Symbolizing i The whele for /3 is 2m.
lquantity is missing. we are not sure which part you are explaining » "~ Relational and Funciional TRIRKINg

> Backward,
Feople who participated in the discussion; however, not sure which What is the whole, here? .
answer is appropriate. Page8.a Page 8.
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Discussion 3: Which one should be the whole?

‘Mathematical Values
) p
- :
Som: 2m o P
harmony
Ano: 1m or 2m, which ene shall we chose for the whole, in this task? »  Usefulness and
efficiency
Any: The whole for 2/3m is Im »  Simpler and easier

> Beautfulness

Som: The whole for /3m is 2m

Mathematical Attitud
Oth: How can we discuss? An:mn:::i:-. ¢

In mathematics, generally applicable idea is strong.
For checking it, we have to think 'For Example,

> Pose questions and develop

change representations for
‘meaningful elaborations
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Discussion 4: For Example, if..

Prof: For example, if I change the task from 2/3m o 1/2m what will happen?
Any' The 1/2m is 0.5m.

Som’ The /2 of 2m is lm.

Ano: No, what you are saying is that 1/2m is 1m. However, 1/2m is 0.5m, isn't it?
P1o: If I change the original question 2/3u’ to "1/’ what will happen?

Oth: If Som's idea, 1/1m is the 1/1 of 2m, thus 2m. 1/1m =2m. It is strange.

Prof: Yes, we can generalize Any's ides and not generalize Som's idea. When we say
2/3m, the whole is denominated by the 2/3 'meters': The unit of meters is lm in any
time

What did vou learn from this class? Let's write
=/ | your own resume based on what you learned.

Questions for professional development 1

Q1. Why did the author choose this story as for the introductory chapter?

2. Professor asked several questions in the class. Which question is most important in
this class? Why do you think so?

Q3. Do you think the definition of fraction in the class is appropriate? Why do you
think so?

Q4. Explain the class using the term of appreciation.

o
&

If you conduct this task in your class or your teacher training program. what is your
objective?

Q6. In your class, do you ask your students or teachers 'what do you want to do next?".
If you do ask. when do you ask it? If you do not ask, why?
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Q7. Please expIain the Professors qUESUIONING And vaIues [tom the viewpount of the
following.

Three Major Objoctives for Education as for Future Proparation Y
1. Human Character Formation 3 {Developing Mindset, Attitude, Value} appreciation
2. Learning How to Learn 3 (Knowing how to develop and reconstruct) reflection
3. Knowledge and Skills 3 (Understanding and Proficiency! acquisition

Dizon, D Ahmad, . Tsoda, M. (2017)

Q8. What is the explanation in mathematics at elementary school level? Using the
dise please explain what it is from the following three perspectives.

Explanation of
1 Meaning. such as the base for the reasoning using different representation:
2 Significance or Objective, why I would like to think such a way:

3. Procedure. how I did.

Tsoda, M.(2008, 2009)

Q9. In the argumentation, for progressive dialectic, the way of discussion below is
known as meaningful: If your saying is true, what will happen?
In the class. Professor has used this dialectic method. Where did he use it?
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