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1.
2.

OK, Let’s begin.

The theme of today’s class is “teaching
methodologies” and we will specifically be
thinking about teaching methodologies used

1n school education.

All of you, I am sure, have taken courses in
school that you have thought were easy to
follow or especially interesting. I would like
you all to think about what it was that the
teachers did, what methods they used, to
make those courses more interesting and
understandable.

In order to think that through, first I would
like us to look at a junior high school math
problem as an example.

In junior high 3rd year math courses, this is
the kind of problem students are given:
When adding the square of a number and
that same number multiplied by 10, the sum

comes to 39. What is the number?
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The problem asks students to provide the
correct number.

To ask for this number, we can express the
number as X. Then, the problem can be put
into equation form as X2+ 10X=39. For the
most part, students can create this equation
themselves.

I would like us to think about how we can
create a lesson that will teach students how

to solve this math problem.

Now, we will look at two teaching methods.
Please compare and contrast these methods
to each other as we consider them.

First, we could teach the lesson like this:

The teacher first reminds students what
they have already learned, what is called
“previous learning.” That would include the
mathematical formulas X2= O and (X + A)2
=0. These are problems that the students
can already solve. Then, presenting the new
problem, X2+ 10X=39, the teacher can treat
the left side of the equation as similar to
what students have learned in the past. S/he
can treat the left side of the equation, X2 +
10X, as similar to X + A)2 = O, making it
like (X + 5).

However, if we develop this (X+5) example
further, it becomes [X2+ 10X + 25] and [+25]
1s excess. At that point, we would subtract
25 from (X+5). In short, if we subtract 25
from the left side, then we can express [X2+
10X], but this

mathematical form from what students have

is actually a different

learned before.
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This type of lesson can be summarized as
First, the the

students the example exercise and teaches

follows: teacher shows
them how to solve 1it. Next, the teacher
makes the students practice many problems
similar to the example exercise. In this
fashion, the lesson drills into students how

to solve this kind of problem.
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1.

Now, let’s move on to the second teaching
method.

The teacher prepares numerous examples of
the three types of cards above and will later
hand them out to students. These cards will
be used for the lesson: one card showing a
square with sides equal to X, a second card
showing a rectangle with two sides equal to
X and two equal to 1, a third card showing a
square with sides measuring 1. Using these
cards, the teacher will make the students
move them around and determine their
values.

First, we can line these cards up according to
the equation, with one card for X2, ten X
cards and 39 small cards.

If we look at this carefully, we can see that
the vertical part is X and the horizontal is X
and 10. In other words, 1t 1s X + 10.
Changing this into an equation, it is X (X +
10) =
equation like this before and therefore they

39. Students have not learned about an

cannot solve the problem as such.
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Therefore, the teacher must make the
students think through how the cards can be
best lined up in order to solve the problem.
Through trial and error, the students can
come to the following order:

Put the X2card in the center, then surround
this large card with the rectangular X x 1
cards, and place the small 1 x 1 cards in the
corners. In this shape, each side becomes [X
+ 2], forming a square. The students can
take notice of how this squaring results in (X
+ 2)X (X + 2). Thus, this X +2 follows the
same pattern as the previously studied [(X +
A2 =0] equation. Noticing the mathematical
significance of the square is key here.
Building on this, students may notice that
X2 + 4X + 4 does not equal X2 + 10X. At this
point, the teacher gives the students more
time to think through the problem and
rearrange the cards in different ways. In this
way, the students may come to the following
shape:

Put one X2 card in the corner and make a
square with sides of [X+5]. Doing this, the
[X+5] takes on the same form as the already
learned pattern of [(X + A)2 =O].

However, if we look closely, we can see that
there are many of the small 1 x 1 cards—25
of them, to be exact. The fact that these 25
cards are not equal to the 39 from the
example exercise can be expressed with the
inequality [X2 + 10X + 25 > 39]. So, how
do we make this equal? Bring students
attention to this: if 25 is added to each side,
it becomes equal. Therefore, if it is a square
with each side being [X+5], then [X+5]
cannot be [39+25].
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10. At this point, let’s consider again how in the
first teaching method, transposition was
presented as a mechanical change from

With this

method, students can see literally see the

of

understand why the number changes from

negative to positive. second

nature transposition and visually

negative to positive.
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However, all the people are not skillful in
mathematics. There are students who do not
remember the matter learnt once. However,
all students are not good at mathematics
and there are many who will not remember
techniques and information taught to them
only once. Therefore, the second teaching
method is designed to spark the interest of
those students for whom math is not a
strong point and to give everyone a chance to

participate in the learning process.
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To summarize, teachers must devise a
pedagogical method for a variety of students,
not just those who are already interested in
and excel in math.

Teaching is all about passing down the fruits
of cultural and academic success that
humans have accumulated over the years.
However, if knowledge is imparted too
rashly, students are not able to effectively
grasp the value and consequences of the
information.

For this reason, the fruits of culture and
scholarship must be organized into a form
that 1s easily understandable. In other

words, they must be reorganized into
“teaching materials.” What are the most
basic teaching materials used in classrooms?
Using this term, “teaching materials,” may
confuse things, because what most of us used

in school was called a “textbook.”
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4.

Textbooks are written with grade level and
age in mind to make them comprehensible
and much thought also goes into how order
and content affects their difficulty level for
students.

Recent textbooks appear with full color
photos, graphs, and illustrations. Some
textbooks use anime-like characters that
are given personalities and personalized
voices through which they speak out to and
appeal to students. There are numerous
devices that can be used to create textbooks
that are easy for students to read and
understand.

As for other kinds of “teaching materials,”
there are also supplementary readers,
documents, reference books, study notes,
workbooks and handouts made by the
teacher, etc.

there are

Besides “teaching materials,”

other contrivances, like “teaching tools” and
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“electronic teaching aids.”

Most of you have come into contact with
these “teaching tools” Dbefore: models,
specimens, laboratory equipment, physical
education equipment, musical instruments,
etc. We can see many things of these
“teaching tools” around school grounds.
“Electronic teaching aids” would include
OHCs,
screens, projectors, VHS and DVD players,

digital

machines such as, TVs, computer

cameras and video cameras,

enlargers, printers, etc.

Teachers make use of these things during
lessons so as to spark interest amongst the
students and help them understand the
course content.

But, having teaching material, teaching
aids and tools does not necessarily mean
that the lesson will go well.

During class, the teacher asks students
questions. It is impossible for a class to
progress without the teacher speaking.
Moreover, the teacher must ask questions
that will animate the students’ thought
processes. If the teacher does not succeed at
this then even if s/he has prepared many
teaching devices, and aids, the lesson will
not go well. This is an especially important
point to remember.

There are many ways to go about this
“questioning process.” Asking questions
that everyone can answer or posing a series
of questions will not necessarily lead to a
deeper understanding of the material. In

addition to these methods, teachers can
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also pose questions about students’ own

replies to previous queries, such as, “Do you
really think that’s the case?” You probably
remember being asked such questions
yourself, where you, as a student, answered
a question and then were pushed he
This

method can unsettle students a bit and

teacher again about the answer.

make them rethink their answer along
different lines or reconsider the validity of

their answer altogether.

In this way, students can work together to
deepen their knowledge and move beyond
fixed thought patterns, pushing themselves
into consideration of new and original ideas.
This questioning method is called the
“unsettling jolt.” This name evokes an

image of a trembling and shaking,
unsettled brain or thought process. This is

one questioning method to be aware of.

%:n

- BB
« P X5V unsettling jolt (question method)

LR LT,
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1.

The teacher must consider and plan for how

best to combine teaching materials,

teaching tools, questioning methods and
such, so as to pull the students into the
lesson and keep them concentrated on the
learning process.

Teachers have access to a description of just
such a plan already at their fingertips,
namely the “teaching plan” or “lesson
planning book.” This can be like a planning
book for the course.

Within this book, teachers write about what
teaching materials, electronic teaching aids
and such that they will use. They plan out
when and what kinds of questions they will
ask and imagine what kinds of answers the
students will provide to these questions.
Even these imagined replies should be
written in the planning book.

If the teacher lays out only one possibility
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for student reactions then the lesson may
not go according to plan. Therefore, it is best
to make as many predictions for student
reactions as possible. Developing outward
from these imagined responses, the teacher
can plan how to move forward with the
lesson depending on different anticipated
responses.

The

unanticipated responses, using techniques

teacher must also plan for

such as the “trembling jolt” questioning
method and getting students to deepen their
understanding in that way.

In a word, we can think of this “teaching
guide” as a recipe for making the best use of
teaching materials and tools. In putting it
together, we must consider lesson structure,
the order of presentation of ideas, etc

Drawing out ideas and thoughts from

students, getting them to share their
opinions with each other, combining
different peoples’ opinions, and thus,

deepening their understanding of the issues
at hand, all of this depends on the “teacher’s
ability.” To sharpen their own abilities,
teachers can meet together to research and
discuss teaching methodology.

So far today, we have used an example
lesson to discuss, in a broad fashion, the
widely used, general ideas on how to plan a
lesson. However, devices for lesson planning
developed many years of

have over

accumulated knowledge. So, in closing, I

will give a brief overview of this history.
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1.

We will look at four aspects of pedagogical
history.

The first is “teaching method.” In the past,
teaching methodology did not make use of
what we have called “teaching materials,”
such as textbooks. Instead, teachers would
show students objects and get them to think
about the meaning and use of these objects.
This is a “practical teaching” method.
Moreover, also unlike our current textbook
system, there are illustrated textbooks,
which a teacher could use, for example, to
show pictures of a dog and explain to
students what a dog is. Johannes Amos
Comenius is famous for having created such
an illustrated textbook.

A similar method was later developed by
Johann Heinrich Pestalozzi, who advocated

for the “Intuitive teaching” method.

In a later generation, Johann Friedrich
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Herbart came to prominence and his
students established the “Herbart School of
Thought.” They were concerned with
determining the appropriate stages at
which to teach different content, asking
what should be taught first and then second
and so on.

It is fair to say that they were pioneers in
the creation of teaching materials that are
similar to what we use today.

We must also consider the “New Education
Movement,” which unlike previous teaching
methods, placed students’ own
spontaneously-derived desire to learn at the
center of pedagogy and called on teachers to
support children’s natural inquisitiveness.
This “child centered philosophy,” instead of
asking how teachers can best impart
cultural knowledge to students in a one-way
fashion, asks how teachers can share the
accumulated culture of our predecessors
while also taking advantage of students’

own natural desire to learn.

Now we will discuss two things: learning
and teaching styles.

One “learning style” 1is “systematic
learning,” which organizes learning content
into a clear order.

“Problem-solving learning” makes use of the
students’ desire to solve problems by
creating assignments based on these
problems and then letting the students
think through possible solutions. This

process could involve students doing



11.

12.

13.
14.

15.

RE LTV SV BERSH Y TR, %
®¢T\%&6Kﬁ%%bk%éw®ﬂ&w

&%%AKD\Eﬁwﬁiﬁ’%Ef
HfTW\fiﬁz_ IR PSS

N Ay ‘tr_kb\o@#z%@ 7, &
@%h?ﬁéﬁ%@¢f\éifm%xiﬁ
EaTEEbDL VI DERHTES LS
RS- TEET, 25V sk bDEHIC
FT< B0 & ’ﬁ%@o%5%5%¥
Tt P

FonL L

3

A bAELRD
ZREN ) AR

g

F A < l/ AR RN < LwH i»/\/‘gb“/});j‘lj/)
R RE AR

ES TSNS e
@é“kiééiﬂ%;aﬁﬁ@%f¢
E%ﬂ %\:hﬁ%w%ﬁﬁé\ﬁg

k%ﬁ(%éij AN x5 L

{\‘_4

[
B
S
=

}N

LS

%E@ﬁ#ﬁﬁ&f“
0T H52ENHY FT, %E@ﬁi))%ﬁ‘C
’%zémfi&<f %%i%ofwéh
tfhk%@bf%wf Eﬁ £ 2 c

6¢T\Wmuki@§\%ﬁf%éiyﬂ
LTh< . 2D Tt i v i % &

DR & 1A E 2T (B A fEo ) ET

filriz BBINSE Y ETH, HEARL AR
3 o{jj LTAHFE LT,

b9 o, BEOBETT,
FL“%%Wﬁ%M&wowi AR

H AN

FERET K b 72 < S A D B9 e, HeAe
R EEER A RICE AT B D &
© TR EED = LT,

[ 7 — 5 OGN ) (R § 2
50U, 1= L 2R 3~ AT ob T,
rnEnofc, BROERE SETHREY

LAV ESETARED LET, 29090

70

11.

12.

13.
14.

15.

gdoo0oo0ooooouooooo
00000 Nagoya University 2010

research on various issues or actually going
out and investigating issues first-hand in
order to come to a solution. Thus, students
learn how best to conduct investigations
and how to follow a systematic procedure in
order to finally arrive at an answer.
Through these investigative processes,
students come to understand how they can
use the knowledge of predecessors, which is
something that has to be ingrained through

actual experience. This kind of learning

mode 1s known as “problem-solving
learning.”
Next, “discovery learning” combines the

best parts of “systematic learning” and
“problem-solving learning,” with the teacher
setting up the lesson so that students can
discover on their own, “Oh, this is how it is
done!” The teacher does not teach students
the answer at once but actually hides some
information from them, allowing them to
discover it on their own. This kind of class
requires a great deal of forethought on the
part of the teacher, as s/he must think
through both the order and the structure of
the lesson.

There are other learning styles in addition
to these but we have looked at three
important ones.

Now we will look at teaching styles.
“Uniform group teaching” is a teaching
style where there is only one teacher but
many students, and the teacher imparts
information to these students all at once.
“Small group activities” involve getting
students into groups of 3 to 4 people and
those conduct science

having groups
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experiments or discuss issues relevant to
the course. Having students do schoolwork
or activities together with a limited
numbers of classmates like this is called
“small group activities.”

“Individual learning” is a style that has
students learning separately, on their own.
For example, the teacher can make students
do a worksheet and go around the room
talking to students individually about the
assignment. This kind of individualized
learning can take place within the “uniform
group teaching” model, where there are
many students and only one teacher.
Teachers can choose from these different
learning and teaching styles, according to
which they think will work best with their
particular situation or lesson content.

As we have seen today, there are many
teaching methods that history has passed
down to us. So far, we have only looked into
them very briefly.

Next week, we will look at them in more

detail. That’s all for today’s lesson.
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