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Active learning in mathematics?

Active learning has been receiving consider-
able attention for a while now, but I thought it
had no relevance to me as a math teacher. In the
context of mathematics, I thought there were
many barriers to implementing student-directed
approaches. However, I also had the feeling that
I needed to make some changes in the way I
taught my classes. In 2015, I finally had the
opportunity to give such lessons in a class called
BEWESE. After working with them for a year,
I came to realize this; students often exceed our
expectations of them, if we only give them the

opportunity.

The Miracle Elevens

FeFmrge, meaning Mathematics Research-
ing, is an elective class for high school 3 grade
students, but had not been offered ever due to
lack of applicants for the class. However, in
2015, eleven students chose the class, and it was
opened for the first time. They called themselves
“the miracle elevens”. Since the class had never
been opened before, there were no textbooks or
lesson plans to work from for ideas. I started
planning from zero.

I wanted my class to feature student-centered
learning. I knew that our students put in lots of
energy once they find something they love, or
something they are interested in. So I decided to

put many materials that I thought would inspire
interest in the students.

Problem-based learning

What I did was omnibus problem-based
learning. Each week, I gave the students “a mis-
sion”, from different categories of mathematics
such as probabilities and series, at the start of the
5t period. Then, the students attempted to
solve the problems until the end of the period.
In the 6% period, they share their own ideas
with the other students, and discussed each oth-
er’s ideas. Students are required to be intellectu-
ally active when they are asked to explain their
reasoning for solving the problem and asked to
justify their mathematical thinking. Also,
through communicating their reasoning to each
other, students are able to clarify mathematical
ideas for themselves. F’!’,"’

Sharing her ideas

Missions
Here are some of the missions I gave to the

students:
“Secrets of Train Tickets”

If you put the powder from used hand warm-
ers onto a used train ticket, the powder forms
small lines. I transferred the lines of powder to
paper using cellophane tape, and gave it to the
students. The mission for that day was to define
the price and the date of the ticket. Of course,
without looking at the ticket. What I gave them
was only four things: Used train tickets, used
hand warmers, tape and papers.

“Paper Cranes”

The mission for this day was to make a paper
crane, not from a square paper, but from a trian-

gular piece of paper. _—

i

| SR
students working on a mission

Exceeding my expectations

One student wrote a report, for her weekly
homework assignment, on the “Paper Cranes”.
The mission was to make a paper crane from a
triangle, but she also made one from a penta-
gon, and even from a decagon! She didn’t stop
there. She noticed that the balance between the
crane’s neck and wings becomes uneven as she
changed the shape of the paper. She thought
about it and came up with a different way of
folding a paper crane with hexagon that made
the length even. That was unbelievable for me
to see. She did this task for our regular home-
work in only one week. What fascinated me
more was that her interest towards mathematics
increased more and more from that day. She was
the only student taking humanities courses in
the class, and because of the school curriculum,
she wasn’t able to study either mathematics B or
mathematics III. What she did however, was to
get textbooks and exercise books to study those
two because she thought she would be able to
enjoy my class more. This showed me how hard
students will work when they are challenged and
interested in the material.

To tell the truth, I always had a fear about
“not teaching”. T Always had a fear that stu-

dent-driven learning might make them con-
fused or make them feel they could slack off and
not work so hard. That was because it was first
time for me to have a lesson this way, and I
wasn’t sure it was the right way. However, stu-
dents started to exceed my expectations, and
that made me feel confident to keep on going.

Verifying the length of the cranes

Different view

Students often exceed our expectations of
them, if we only give them the opportunity. I've
realized that I've been focusing on the wrong
points for a long time. I thought a good class
was one that was easy to understand, but now I
see it differently. Giving the instructions clearly,
step-by-step can prevent students from actively
engaging in learning and constructing their own
understanding. By looking at changes in my stu-
dents, I've realized that student-driven learning
doesn’t confuse learners due to a lack of instruc-
tion. Instead, it encourages the students to
become self-directed learners. From my experi-
ence with the ZLZAWTZE, 1 now have a different
view of the role of a teacher. I realized that it is
the teachers job to kindle the flames of learning
in our students.
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