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. Some pupils are tempted to evade precisely that portion of
the work which gives the benefit, by memorizing the results

of the work of others. This temptation is great
Memorlalag: . Some pupils, and perhaps no other subject can
become so barren and dreary as mathematics so studied. Ten
pages of mathematics wnderstood are better than a hundred
memorized and not understood, and one page actually worked
out independently is better than ten pages clearly but pas-
sively understood. The question is not kow much ? but how ?
The object is mastery, attainment of the spirit of the sub-
ject, and not to train the memory, or to ingest a large bulk
of mathematical fact and formulas. |
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From where should we
take the picture?

The photographs below were taken ®
from different points so that both edges

of the blackboard would just fit into

the pictures. A8
In the same way, we want to take a picture so that both edges of the
blackboard just fit into the picture. If we do not zoom in or out with the
camera, are there many points from where we can take such pictures?

[

@ Inscribed angles

If point P is any point on circle O except for those on 7\_15,
2 APB is called an inscribed angle that corresponds to 7%_}3
Also, Xﬁ is said to be an arc that corresponds to £ APB.

In circle O, there are many inscribed angles £ APB on /AE

>

@ Let's think about a way to prove that the measure of inscribed angles of a

given arc is constant.

The figures below show AB and 2 of its
corresponding inscribed angles ZAPB as the
location of point P is changed. In Figures (a) and (b),
those angles are drawn separately.

As point P is moved, what stays constant in AOPA
and AOPB?

LESSON STUDY ALLIANCE
Helping teachers work together to improve teaching & learning.
http://www.LSAlliance.org
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B Draw diameter PC, and let ZOPA = Za and

20PB = zb.

Since OP = OA, 2OAP = Za.

Since £ AOC is an exterior angle of AOAP,
2AO0C= 20PA+ 20AP=22a

Similarly, ZBOC =225,

Therefore, ZAOB = 2(zZa+ 2b)

Since ZAPB = Za+ £b,

ZAPB =%AAOB

Since the measure of the central angle £ AOB
/N
corresponding to AB is fixed, the measure of £ APB
\ is constant.

From what we have investigated, we can state the following

theorem.

The Inscribed Angle Theorem

Theorem The measure of the inscribed angle A B
corresponding to an are is constant and it is ZAPB = % ZAOB
half the measure of the central angle

corresponding to the arc.
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Unproductive beliefs Productive beliefs

Mathematics learning should focus on practicing
procedures and memorizing basic number
combinations.

Students need only to learn and use the same
standard computational algorithms and the same
prescribed methods to solve algebraic problems.

Students can learn to apply mathematics only after
they have mastered the basic skills.

The role of the teacher is to tell students exactly what
definitions, formulas, and rules they should know and
demonstrate how to use this information to solve
mathematics problems.

The role of the student is to memorize information that
is presented and then use it to solve routine problems
on homework, quizzes, and tfests.

An effective teacher makes the mathematics easy for
students by guiding them step by step through
problem solving

to ensure that they are noft frustrated or confused.

Mathematics learning should focus on developing
understanding of concepts and procedures through
problem solving, reasoning, and discourse.

All students need to have arange of strategies and
approaches from which to choose in solving
problems, including, but not limited to, general
methods, standard algorithms, and procedures.

Students can learn mathematics through exploring
and solving contextual and mathematical problems.

The role of the teacher is to engage students in tasks
that promote reasoning and problem solving and
facilitate discourse that moves students toward shared
understanding of mathematics.

The role of the student is to be actively involved in
making sense of mathematics tasks by using varied
strategies and representations, justifying solutions,
making connections to prior knowledge or familiar
contexts and experiences, and considering the
reasoning of others.

An effective teacher provides students with
appropriate challenge, encourages perseverance in
solving problems, and supports productive struggle in
learning mathematics.
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For Level 3 teaching

» In order to develop expertise for Level 3 teaching,
learning by reading, listening, and seeing may not
be sufficient.

LESSON STUDY ALLIANCE
Helping teachers work together to improve teaching & learning.
http://www.LSAlliance.org

Two Major Types of Professional Development

* Phase 1 professional development focuses on developing the
knowledge for teaching mathematics,

— through reading books and resources, listening to
lectures, and watching visual resources such and
video and demonstration lessons.

* Phase 2 professional development focuses on developing
expertise for teaching mathematics

— teachers should plan the lesson carefully, teach
the lesson based on the lesson plan, and reflect
upon the teaching and learning based on the
careful observation. Japanese teachers and

educators usually go through this process using
Lesson Study

Helping teachers work together to improve teaching & learning.
http://www.LSAlliance.org
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Research Theme

A desired outcome for students and an entry point for achieving that outcome

Select a topic and a grade
for investifgation in order
Sharing to address the theme

the results N

. . Kyouzai Kenkyuu
Summarize learning

and identify next steps ground work for lesson
design

Post-lesson discussion Develop
to solidify ideas for lesson research
addressing the proposal with unit
research theme plan

Support by knowledgeable
other to conduct kyouzai
kenkyuu and to develop
lesson research proposal

Live research lesson
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