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Mathematics Education to Develop Students Agency 
Part III: Pattern and Data

Functional Thinking: How to find the pattern

ISODA Masami, Prof/PhD

Director of CRICED

University of Tsukuba, Japan 1

Finding and 
utilizing 

Invariant is the 
nature of 

mathematics
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Grade 7 y=ax

Grade 2
If 
multiplicands 
increase by 1, 
products 
increase by 
the number of 
multiplier

Grade 5
Proportio
n

Grade 3

Review: Part II Lesson 4-7
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• Isoda&Olfos (2021)

Beautiful?
• What is the beautifulness of things?

Pythagorean used to represent numbers 
by figure arrangement and explained 
harmony of the world by natural number. 

Review: Part 1 Lesson 2
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On the experiment of pendulum: 𝑇 = 2𝜋
𝑙

𝑔

As for introduction of functional relationship, teacher 
provides equipment such as chronometer with diagram 
and table, and then ask students to fill in the table by 
experiment.
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𝑙 (cm) 50 80 110 140 150

𝑇(sec)

For the internship-students, I, a novice 
teacher, demonstrate lesson on grade 7 
and one of commentary was that I had 
never seen such a bad lesson. 
Teacher considered why?

RELATIONAL AND FUNCTIONAL THINKING IN 
MATHEMATICS by Hamley, H. R., NCTM, 1934

The concept of functionality has four main components or elements: class, order, 
variable, and correspondence. We say that two variable classes are in functional 
relation, when there is a determinate correspondence between the elements of the 
two classes, these elements being arranged in some prescribed order. 

Class (set), variable and correspondence is function itself.  What is the order?
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There are pencils for 40 

yen each and ballpoint 

pens for 70 yen each. 

When Takeshi bought 

pencils and ballpoint pens 

together 10, the price was 

460 yen. How many 

pencils and pens, did he 

buy?
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This lecture use SEA-BES: CCRLS to explain objectivesAll these are 
the content 
of learning!!
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(4)

(5)

(6)
These terminology explain the process. Thus,  if you can imagine 
concrete materials for each class, you are able to develop it in 
your classroom. That’s why we have been discussing materials.


