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Introduction
Global Faculty Development (GFD) is an initiative to create a better
teaching and learning environment for courses primarily taught in nonJapanese languages at the College of Arts and Sciences of the University of
Tokyo. Launched in 2015 and supported by the University of Tokyo, its
focus encompasses a variety of interests, ranging from introducing
innovating teaching activities in classrooms to supporting faculty research
on pedagogy to providing a more multilingual and multicultural working
environment for non-Japanese speaking faculty members.
As a part of GFD's effort to inspire further discussions on teaching and
learning, particularly undergraduate science-related courses taught in
English, we held a two-day symposium with Dr. Carl Wieman of Stanford
University in April of 2017. Dr. Wieman is a renowned physicist and is the
recipient of the Nobel Prize in Physics in 2001. He is also prominent as a
pioneer in science education at American universities. He has directed
comprehensive science education initiatives at the University of Colorado
and the University of British Columbia and currently holds a position in
the Graduate School of Education as well as in Physics at Stanford
University.

1

The University
of TokyoofGFD
initiative
presents
a unique
lecture and discussion forum for students:
The University
Tokyo
Global
Faculty
Development

Optimizing your
of science and
engineering
2017learning
Special Lectures
by Dr.
Carl Wieman

University. Among the many important educational positions he has held
over the years, he was the founding chair of the Board of Science
Education of National Academy of Sciences and Associate Director for
Science in the Office of Science and Technology Policy in the White
House.
Dr. Wieman delivered two keynote lectures over the course of two
days. He also participated in a panel discussion attended by sciencerelated faculty members of the University of Tokyo and Dr. Takatoshi
Murata, former president of Kyoto University of Education and the
current president of Physics Education Society of Japan. The lectures and
the symposium attracted a total of approximately three hundred people.
GFD members were especially pleased to see many undergraduate
students, particularly first and second-year students, at the lectures. They
were extremely interested in and energized by the lectures, asking so
many questions to Dr. Wieman in English.
There is a growing awareness for the need to consciously improve
teaching among higher education institutions in Japan today. We find this
to be particularly the case with courses offered in non-Japanese languages,
as faculty members are expected to teach in languages and styles that are
quite different from the conventional Japanese setting.
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quite different from the conventional Japanese setting. Dr. Wieman's
lectures and subsequent discussions offered us much food for thought, as
he strongly exhorted us to continue exploring evidence-based education
initiatives to create a better learning environment for every student.
This report is a short summary of his lectures and the rich
conversations and reflections we have had as a result of the lectures. One
of GFD‘s main goals is to not only to stimulate discussions on teaching
among ourselves but also to exchange information and ideas with faculty
and students involved in promoting multilingual and multicultural beyond
the College of Arts and Sciences of the University of Tokyo. We hope it
will serve as a catalyst for further discussion on creating a more
meaningful teaching and learning environment for faculty and students in
the future.
The slides used by Dr. Wieman are available at:
http://www.gfd.c.u-tokyo.ac.jp/news/20170423-02.html

Yujin Yaguchi, Ph.D.
Chair, GFD Committee
Professor, Graduate School of Arts and Sciences
The University of Tokyo
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Optimizing your learning of science and engineering
On the morning of Saturday, 22 April 2017, we welcomed Prof. Carl
Wieman from Stanford University to give a lecture to University of Tokyo
students entitled, “Optimizing your learning of science and engineering.” The
lecture was well attended by both students and faculty from UTokyo and
further.
Prof. Wieman’s lecture was intended to give advice to students on how
best to learn during their undergraduate education. The main message was
that students learn best through a combination of listening, thinking, and
perhaps most importantly, doing. And while students in the modern
university typically do listen, they do not typically engage in thinking and
doing as well as they should. However, this is not really entirely their fault,
because of the inherent shortcomings of learning via the lecture format.
The ultimate core of the lecture was research that Prof. Wieman has
done, which has been replicated many times over even in the USA and other
countries, that shows that traditional approaches to teaching and learning are
less effective than contemporary techniques centered on what has become
known as “active learning.” The traditional teaching method is, of course, the
lecture, and the complimentary learning method is the frantic scribbling of
notes, which are then frantically studied prior to exams. His research shows
convincingly that the lecture format results in a less knowledge transfer than
approaches that engage the students to solve tasks in class, typically working
in groups.
If you were to watch artists, scientists, athletes, or other “creative
achievers” at work, you would find that they generally do not listen to
lectures per se
4
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lectures per se, but rather study some material
and then attempt to solve problems or conquer
challenges with that knowledge. The person
meeting such challenges thinks carefully
through the problem at hand, and experiences it
from a variety of angles. The experience
provided leads to a knowledge more intimate
than is possible in lecture, and is the most likely
explanation as to why well-constructed active
learning-based classes teach more effectively
than traditional lectures. Prof. Wieman made the
important point that in this regard, the university
professor should not really be a lecturer, but a
coach, in the sense that coaches generally
provide students with strategy and context in order to learn through doing.
Following the lecture, we had a lively Q&A forum in which many
students asked Prof. Wieman for advice on learning, and achieving their own
educational and career ambitions. The students were amazingly engaged,
asking questions both regarding how to become a successful scientist, as well
as how to be a successful student. Among the more focused questions had to do
with the rather unique educational format employed in UTokyo, in which
students take many more classes than students in universities abroad would,
and how to succeed under the seeming overload. Although all universities
struggle to increase their success in teaching, dealing successfully with this
overload may be the particular challenge for UTokyo.
In my own opinion, perhaps the most salient point of the lecture, as
lecture it was, was that successful learning comes through a transfer of an
intimate knowledge of a subject, and such intimate knowledge requires
experience. Indeed, the challenge for teaching and learning in the university
going forward into the future will be to translate knowledge into meaningful
experience that will influence student knowledge and behavior for a lifetime.
Only in this way can a liberal arts education produce a truly global, holistic
citizen.
―Richard Shefferson
Associate Professor, Organization for Programs on Environmental Sciences,
UTokyo
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3. What did you like about the symposium? Or any other comments.
・Concentration is important, and things like taking notes can be a disturber of the
concentration.
・The idea that you can reinforce your understanding by teaching others.
・It was very good to learn the best way to train my brain. I’ve been too
concentrated to take notes since now, but this lecture would change my way to
take lectures.
・The method of science and Eng’ learning.
・I understood how ineffective my learning was. I have to change it soon, Thank
you.
・We learned how important it is to be intensively trying to understand what we’re
trying to learn.
・Insights by Dr. Wieman backed by research, and recommended reading.
・I could come up with some ideas and questions in English. It was the first-time
experience for me to think and speak in English for such a long time. This
symposium itself was full of excellent.
・I understand that how to study scientific subject more effectively. I want to
focus on processing many information.
・It was an interesting idea for me that we can optimize our learning scientifically.
・I think about taking a teaching job (part time), and wonder which way is best.
This lecture will be very well.
・It was surprising that the way to approach teaching and learning science was in
fact something that I have never heard before.
・Many real example for research, and conversation section, chance to be involved
in the research.
・The interactive way in which it was explained. (Wieman actually got people
talking to each other)
・It was an interesting way to confirm that home review is important.
・The simultaneous interpretation was useful and interesting.
・I was very happy to hear Mr. Weiman say 15 classes per week are too much.
・Today’s presentation was very convincing because it was supported by scientific
evidence.
・Yellow and white really stands out against dark blue.
・専門家の思考法を現在の自分がどのようにいかせるかを学べたこと。
・学ぶ姿勢という自分の意識で変えられることについて教えて頂きすぐ実践に移せ良かったです。
・授業において、受動的でなく、生徒が自分の方から集中して、取り組む意見を交わすことが大事だとい
うことは、私は今後の大学での授業で意識し続けたいです。
・様々な事がおこる大学生活で、効果的な学習方法を学ぶことができたこと。
・ノートを取っている際に頭に入っていなさそうだということを気にしていたので、それに関し改善すべきだと
結論づけられた点。学生側からの質問で気になっていた点を解消できた点。
・エキスパートの思考プロセスの枠組みを知ることができた、また大人数講義へのアプローチを変えることが
できると感じた。
・学生としてどのような学びを行えばよいのか詳しく説明していただいた点。
・科学的思考の本質を学ぶことができました。自分の中で少しはできていると思うものから、目新しいと感
じるものまでありました。大学一年生として、今日の講義で学んだ、研究に対する本質的な姿勢をもって
学業に取り組んでいきたいと思います。
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・自分の脳を再構築していこうという気がおきたこと。
・自身の学習を見直す機会になった。
・レクチャーでノートを取るより集中することが大事だということ。

・手を動かして、自分から能動的に学ぶことの大切さを改めて感じました。
・具体的な現状の教育の問題点と解決策を示してくれたところ。
・集中して学習することの大事さ（思考を鍛える上での重要さ）が理解できた。
・講義形式に頼らない学習の仕方が学べたこと。
・人の意見を交換することの大事さを再認識させられた点。
・受験時代知識をつめこむことに終始していたやり方を、改めるきっかけとなった。
・ノートをとらずに授業を理解し、家に帰って自分なりに論理を構築し、又、参考書等のほかの人たちの
考えの進み方も合わせて学習するというやり方に自信を持てました。
これからは他の人に説明するということもやっていきたいと思います。
・理系科目だけでなく、学ぶことについて考えさせられました。受動的に受講するのではなく、自分は本当
にわかっているのか、何がわからないのかを考えようと思いました。
・勉強を最大限身につけるため心構えなどは、日本の教育体制において、日常的に行われてはいないこ
とだったので、とても新鮮に感じたし、将来科学者を目指す自分にとって、心にとめておくべきだと思った。
・どのような学習（教育）が、効果的か。どのように考えるフレームワークを作ることが重要か？日本語
通訳が良かったです。
・アクティブラーニングが実証的に良いと知って積極的に試してみようと思った。
・反転授業という形の問題よりも、どう考えるか、集中して考えるという点に重要性があるという内容は非
常に役に立ちました。知識のみでなく「思考」ということも同様です。
・うすうす、授業に出てメモを取るというのは、メモに気を取られて理解が深まらないとは思っていましたが、
実証されていることがわかり、今後の勉強の仕方に生かそうと思えた。ただ、私は法学部で、教科書の難
しい文言を授業で解釈するという側面があるので、学問分野によるのか、別の学問分野での研究内容
が気になった。
・特別な勉強方法はないのだなと思いました。講義や教科書をうまく利用して自分のペースで学ぶことに
尽きるのだと思いました。
・勉強のモチベーションの高め方について学べました。今後の授業への姿勢が変わりそうです。
・勉強の仕方がどのように理解につながるのか、またそれぞれの方法にどのようなメリット、デメリットがある
のか知ることができた。
・学習というとても身近かつ悩みの多い問題についてだったので、理解しやすかったうえに、これからの学習
を考えることに役に立ちました。
・効果的な学習法を提示していた点。
・大学での学習における早い段階でより効果的な学習法について知れたのは、今後学ぶにおいてとても
有益だった。
・大学での講義が始まって間もないこの時期に、講義の受け方についてご教示いただけたのはありがたい。
・学生として直接かかわる学習プロセスについて、カール・ワイマン博士自身の体験も交え聞けたのが良
かった。
・これからの大学の授業をどのように受け、どのような心持ちで学ぶべきかを知ることができました。板書を
写すだけではやはり身につかないということを強烈に感じた。
・どう学ぶのが良いのか具体的に聞くことができ、教える立場になったときも非常に役立つと思った。
・理系科目学習に対する新たな視点が得られて良かった。学習内容に注意を向けて自分で考える重
要性を実感した。
・物理学者志望なので、モチベーションもあがったし学習態度も実践したいと思った。
・質疑応答の時間が長く、多角的に考えをとらえられたところ。
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・情報が整理されていてわかりやすかった。質疑応答の時間が十分にとられていて良かった。
・今までなんとなく考えていた「自分で考える」勉強法に確信が持てたこと、それから参考文献がきっと
役に立つと思うので良かった。
・一方的に話を聞くのではなく、簡単なクイズが用意されていた点。非常に活発な意見交換、質問
の場、より考えを深めるのに役立つ参考文献。
・理解の成否、水準を自身で測るということの大切さ。
・これからの学びの方法について、特に考え方について知ることができたこと。
・勉強方法と、科学、特に物理学との共通点、およびそれらの身近な方法を知ることができました。
「疑問を持つ」ことは常々意識していますが、改めて重要性を実感しました。ゆっくり話していただいた
ため、聞き取りがしやすかったです。
・自分で講義を受けるときに、ただノートをとるだけではなく、先生の言ったことに耳を傾け、何がわから
ないのかを自問自答しながら取り組もうと思えました。
・勉強の仕方について、興味を持っていたので、より良くするために情報が得られました。
Organizing knowledgeというのがひとつのキーワードでした。
・教える側、教わる側の両方の視点から話をされていて興味深かったです。
・従来の学び方には多くの改善の余地があることがわかった。専門家に、専門家の思考プロセスを身
につけるためにすることを教えていただけた。
・ものを学ぶことのメタ認識ができた。
・これではシケプリに頼るばかりで講義に出ない学生が増えてしまうと思います。。。大学の意義が変
わっていくのでしょうか。
・とてもおもしろかったです。大学の講義で感じていた違和感がいそがしい板書に追われて理解が後
回しになっていたとだと分かり、うれしいです。
・質疑応答も大変興味深かったです。ありがとうございました。
・“ノートの取り方”“情報の整理のし方”が大切なのだろう
・私は理数系の大講義室形式の授業に慣れることができなかったのですが、本日、それでも自分で
やれば結果は出せると聞いて安心しました。
・前半のトークよりも、後半のディスカッションのほうが有益だった。
・ボース粒子とフェルミ粒子についてご教示ください。
・少し聞き取りにくかったが、スライドがあって助かった。ゆっくり話してくれた。
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Reports by attendees
Alexandra Terashima
Project Assistant Professor,
Center for Global Communication
Strategies, UTokyo

The goal for this lecture, as stated by Dr. Wieman was to explain how
students can learn to think like expert scientists or engineers as quickly as
possible. He explained that his interest in this topic arose 25 years ago when
he wondered why graduate students entering his lab couldn't do physics
research, but observed that they can learn to do so after working in the lab for
a year or two.
He decided to approach teaching and learning of science as a science,
conducting controlled experiments with measurable results—to evaluate
teaching practices and use data to determine what works and why.
Additionally, he wanted to incorporate findings from cognitive psychology
about how the brain learns and thinks. Results of his research suggested that
when it comes to learning, some common practices that students are taught to
use, are not very effective. For example, in an experiment comparing learning
strategies used by students, Dr. Wieman and colleagues found that students
who took notes during a lecture got lower scores on a test about the lecture
content than students who simply listened to the lecture or those who studied
at home from notes. Dr. Wieman suggested that taking notes adds to the
cognitive load, distracting the student from fully processing the information
and learning.
He also described a study where the research-based teaching approach
was used to dramatically improve learning in a large introductory physics
class of 250 people. The principle of this teaching style is that learning in
science and engineering (and probably other subjects as well) requires a
certain way of thinking about a problem and acquiring this way of thinking
takes practice and guiding feedback on how to improve incorrect thinking.
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Studies attempting to characterize expert thinking identified three
components: factual knowledge, a mental framework to organize the knowledge
in a way that it is easy to retrieve and apply, and the ability to monitor one’s
own thinking and learning. Not surprisingly, acquiring this way of thinking
requires many hours of practice, which actually rewires the brain. Dr. Wieman
suggested that the reason graduate students do not know how to think like
scientists is because, as undergraduates, they were only acquiring knowledge
without learning how and when to apply it. The idea behind research-based
teaching is that acquisition of factual knowledge must be integrated with an
understanding of when and how to use it. It is a way of practicing elements of
expertise with feedback from an instructor and reflection on one’s own
learning; essentially “Learning how to apply knowledge.”
His case studies revealed that transforming the teaching style in physics
courses, both introductory and for more advanced students, led to better
attendance, greater learning and an overwhelming majority of positive
comments from students responding to class evaluation questionnaires.
Some of the advice Dr. Wieman gave students to improve their learning
was to study with focused attention, look for ways to check their own thinking
(for example try to apply knowledge to other situations or discuss with the
instructor), take time to understand incorrect thinking that led to a wrong
answer and figure out how to avoid similar mistakes in the future, think about
how different topics are linked and to sleep, because it consolidates learning.
During the lively Q and A that followed the talk, students wanted to know
what it takes to be a great scientist and how to get motivated about learning.
About the former, Dr. Wieman said “Being a great scientist is not about being
smart, it is about recognizing the obvious things that others have overlooked.”
On the question of motivation, Dr.
Wieman emphasized that becoming an
expert
requires
motivation,
but
acknowledged that getting motivated
can be a challenge. He suggested
thinking about why a particular topic is
interesting. “Someone thought this was
interesting, why?” Alternatively, to try
viewing the material as a way to solve a
particular problem or answer a question,
in other words find practical value in
the knowledge.
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Lynn Hirose
First Year Student, Natural Sciences1,
UTokyo
As one of few female science major students at
The University of Tokyo, and as a part-time math teacher
for junior high school students at a cram school, I found
the lecture by Dr. Wieman extremely meaningful.
Firstly, Dr. Wieman asked us what we think the most effective way to
study at school is. His answer was not at all what I thought. He said that the
students who studied with lecture notes well-prepared by the professor got the
highest score on a review test about the lecture, and the second highest were
those who focused on listening to the lecture rather than taking down notes,
while the lowest were those who were busy taking notes in class. This result
made me feel that my teaching style, which was based on lecture-style with
additional attention to individual students (group lesson), was completely
rejected. But I still think there are some merits to this kind of lecture style,
which we can’t experience by self-education. For example, this makes it
possible for students to encourage as well as compete with each other by
collectively reviewing their test scores. Moreover, teachers can help students
correct their mistakes and advise them about how to study better after class,
which is very helpful to students. I’m sure that it is very important for students
to organize and write down important details into their own notes by themselves
while listening to lectures, and review their notes later. I want to remember
merits and will continue to do my best to make my class better, where my
students can understand the content of the lecture well while taking notes
effectively.
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Dr. Wieman also said that a lecture by a young postdoctoral fellow
where students actively participated in the class in small groups was found to
be much more effective than by a senior experienced teacher to whom
students listened passively. I think it’s because the active style allows
students to consider the matter more deeply in class and understand subjects
better. The active discussion class style is still rather rare in Japan, compared
with other countries. One of the biggest reasons why Japanese people are not
good at conveying their ideas to others is, I think, that there are few
opportunities to discuss in class at junior or high school. As the government
sets the minimum standard about what should be taught at school, it may be
difficult for teachers to allocate class time for discussion amongst students.
However, we should have students more actively participate in class rather
than just giving them lecture.
Dr. Wieman emphasized the importance of delving deeply into “why.”
For example, when you make a mistake, you need not only know the correct
answer but also you need to examine in what point and why you are wrong.
Over the years, I have kept “mistake notebook,” in which I write down my
mistakes or wrong answers that I have made in tests and the correct answers
as well as the reason I was in error added to each of them. Dr. Wieman made
me realize the importance of keeping this practice.
As is often said, to measure one’s comprehension, the best way is to
try to explain it to young children, which Dr. Wieman mentioned it, too. I
really agree with him because we can’t teach well without a thorough
understanding about the subject.
At the end of the lecture, Dr.
Wieman said that modern technology
such as digital devices has enabled us to
distribute information more efficiently.
I decided that I would keep searching
for a way of better education and
studying methods and attitude that fit
the modern age.
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Day 2 (April 23, 2017)
Getting to the Heart of Learning: Evidence-based Science Education
In the keynote lecture at the second day’s symposium, Dr. Carl
Wieman explained his tried and tested approach to teaching physics and
engineering students. He began by explaining how he came to be
involved in pedagogy. As a Nobel Prize winning physicist, Dr. Wieman
noticed that when students from excellent universities joined his research
laboratory, they began as very poor physicists, but by the time they
completed their graduate studies, they had become very good ones. He
decided to take on this problem as he would with any other problem in
physics; by undertaking research. He made careful measurements on
student performance in response to different teaching methods, and after
many years of observing, hypothesizing, testing new approaches and
tweaking, he had developed the approach that he was presenting at the
symposium.
Dr. Wieman’s approach is based on the idea that experts in any
field have certain ways of gathering and processing information,
organizing and exploiting that information, and making decisions on the
right approach to make progress with a problem, based not on only their
broad background knowledge but more importantly, on experience in
knowing which theories and strategies are likely to lead to success. In
other words, one has to train to be a scientist by examining difficult
problems and making decisions like a scientist. This comes through
practice and exercise, and the teacher is most effective in a role akin to a
coach rather than simply a font of knowledge. Dr. Wieman explained his
16
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skepticism over the traditional lecture, believing that the knowledge
transferred is essentially inert information and is not activated until put
into practice. Therefore his approach, which has been adopted at both the
University of Colorado and the University of British Colombia is based
entirely on involving students in active experiences where they have to
come up with answers to difficult and messy physics questions. As they
practice solving more and more problems and applying the concepts they
have studied in pre-class reading, they start to think more and more like
expert physicists and their brains become rewired to think in that
particular way.
Dr. Wieman’s approach is
extremely powerful in that he never
makes assumptions or speculates about
what methods might be best. All his
approaches are backed up by extensive,
compelling data that demonstrate their
efficacy relative to conventional
approaches, making it very difficult to
rationalize not adopting his strategies if
teaching science students to be
scientists is the goal.

－Jonathan Woodward
Associate Professor, Organization for Programs on Environmental
Sciences, UTokyo
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Dr. Carl Wieman

Dr. Takatoshi Murata
President, Physics Education
Society of Japan,
Former President and Professor
Emeritus,
Kyoto University of Education

Dr. Yuko Fujigaki
Professor,
Department of General Systems
Studies, UTokyo

Dr. Yuichiro Watanabe
Professor and Chair,
Organization for Programs
on Environmental Sciences,
UTokyo

Dr. Richard Shefferson
Associate Professor,
Organization for Programs on
Environmental Sciences,
UTokyo
Moderator: Dr.

Jonathan
Woodward

Associate Professor,
Organization for Programs on
Environmental Sciences,
UTokyo
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3. What did you like about the symposium? Or any other comments.
【Dr. Wieman’s lecture】
・I’m the first year student of University of Tokyo. So, as the representative of
Japanese shy student, I’d like to point out the gap of what students learn before
university between US and Japan. There are fewer opportunities to discuss in high
school in Japan, and it would make the advantage of active learning shrinked.
・The speaker was good and so was the panel discussion and its members.
・Key points of active teaching/learning.
・The method used by experts teacher in class can also be used when I study by
myself.
・Recognizing the importance of active learning is good for me.
・The discussion of how the methods were applied in different concepts, and the
research results. Clear ideas that can be implemented in different settings.
・Lots of time for questions clear evidence and real life application and summaries
throughout the presentation.
・The suggestions for what both teachers and students should do.
・The variety of visuals used to show the effects of learning.
・How well blue background white header and yellow content stands out.

・Information re: how to implement active learning in classroom.
・Lecture of how to activate students in studying by their selves.
・Clear + interesting audience questions.
・The quality of questions and topics discussed.
・Active learning についてEvidence baseで学べた。
・科学的思考の向上法がわかった。
・専門的な考え方が人に共通する能力である可能性が示されたこと。
・個人差がある人々に対して、教育というものがすべての人に必要かという疑問に対しての一つの答えにな
りそう。

・米国での高等教育研究の事例を知ることができた。
・大規模教室でのアクティブラーニングの可能性を感じた。
・ディスカッションから教室内での取り組みが教育システムのあり方に影響されることを再確認した。
・ STEM教育の教授法。
・日本とアメリカではコースの考え方が違うことが役に立ちました。
・コースには事前学習、課題、事後学習があり1コースに費やす時間が米国の方が多く、アウトカムを出す
ためにシステマチックにアクティブラーニングが構築されているので、その差が米国の大学価値が高いとあらた
めて認識しました。
・カリキュラム（東京大学の）についての選択についての話題など身近な話題。

・アクティブラーニングの導入は人数の問題ではないことがわかりました。
・自分の授業方法を改善するうえで役に立ちそう（学生の考え方 comfort levelを意識するなど）
・学生がどのように考えているかについてフィードバックが必要であるということに大変共感いたしました。
・これからの科学教育について、よく説明していたこと、また濃密な議論が客席からもされていたのがよかった。
・理系講義における、アクティブラーニング、反転授業の有効性についてよく理解できた。
・質問の時間が有意義でした。
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【Panel discussion】
・The diverse panel and audience
・The speaker was good & so was the panel discussion & it’s members.
・物理教育学会（村田先生）の話。
【Socrative】
・The question sheet was very helpful since I couldn’t get to speak during the Q&A
session.
・会場からの回答の集計をその場でWoodward先生が示してくれたのが効果的。
・アンケートの集積。
・動議的なアンケートの取入れ。
【Logistics】
・Pretty smooth event. Volunteers were lovely <3.
・It was very warm in the auditorium.
【Other】
・Some Japanese students are too shy to learn interactively. What should their
teachers do for them?
・Very useful symposium, with some very interesting panelists. Was a pleasure to
hear Dr. Wieman speak about his work.
・他のアクティブラーニング法との比較も見てみたい。
・ちなみに私の息子は中学受験のために塾へ行っていますが、一部のクラスではアクティブラーニングを取り
入れて効果が確認されているようです。またこのような手法が採用されている理由は中高の一部の入試
では正解がない問題を出すようになっているからです。いろんな層で深化が進んでいます。
・教員はもちろんだが、Instructorの教育、育成が重要だと感じました。これに対する対応策を考えない
と日本の大学でActive Learningが普及することはないのでしょうか。
・物理部会４０人強のうち、シンポジウム参加者は４人だったと思います。もう少し多くても良かった、とい
う気がします。Woodward さんにはリセプションでお伝えしましたが、フライヤーだけでなくメールなどで特に
物理部会に宛てた呼びかけ(personalized invitation)があれば、効果があったのではないかという気
がします。今回はたまたま物理だったと理解していますが、もしこれから同じような催しがあれば、当該分野
の教員集団に呼びかけがあると東大での実際の教育へのインパクトが大きくなるように思います。
・高校の教育の方が先行して改革が進んでいます。国立高校の生物、両国高校の英語、川和高校の
数学など。
・大変刺激になるシンポでした。土日に運営に関わられたスタッフの皆様に感謝申し上げます。
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Reports by attendees
Alexandra Terashima, Project Assistant Professor,
Center for Global Communication Strategies, UTokyo

In his lecture intended for faculty on April 23, Dr. Wieman focused on
explaining research-based teaching practices, describing successful
implementation of such practices, and gave suggestions on how faculty could
implement such practices into their classrooms. The research-based teaching
approach aims to guide undergraduate students through learning how to think
like scientists. The goal of science education, Dr. Wieman argued is to learn
how to make better decisions, not just memorize facts, procedures and
vocabulary. He defined research-based learning as practice-with-feedback and
emphasized that the focus in on what the learner is thinking. This is not always
overlapping with flipped classroom methods, which focus on what the learner
is doing, but not necessarily what they are thinking.
Dr. Wieman, citing examples from his research on education, declared
that both students and teachers prefer the research-based teaching approach.
Students learn more and retain more knowledge; they acquire a different way
of thinking, which presumably would be useful to them in graduate school.
Although, Dr. Wieman was careful to say that he doesn't have data about the
longevity of the scientific way of thinking or whether students who
experienced the research-based teaching as undergraduates are able to adjust
faster in graduate school. The teachers, about 200 faculty at University of
Colorado Boulder and University of British Columbia, who adopted these
methods after about 50 hours of training, found teaching more rewarding and
do not want to go back to they way they previously taught.
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The research-based teaching method has
the following format. Prior to class students are
assigned a reading to learn basic terminology
and are tested with a quiz. The class starts with
students solving problems or answering
questions and reporting their answers with
clickers. Both activities require accountability
and intense thought that primes students for
learning. A discussion with classmates and a
revote on the answer follows, and results are
shown to the whole class. The teacher then
discusses correct and incorrect reasoning.
This part is vital because according to cognitive psychology, students need to
understand what went wrong in their thinking in order to correct their thinking in
future applications. Effective teaching using the research-based method means
designing suitable practice tasks, providing guiding feedback and motivating the
learners to put in hard work, almost like an athletic coach. The feedback—
especially an explanation of incorrect reasoning, gives students a chance to
practice thinking like scientists and improves their thinking process.
During the Q and A, audience members wanted to know whether the
teaching method described by Dr. Wieman could be applied in humanities
courses, where outcomes are more difficult to measure. Dr. Wieman responded
that while there is no data about such methods being applied in humanities
courses, and only some from social sciences, he feels that the methods can be
adapted even if the nature of the questions students are asked to think about have
more than one correct answer. The important part is clarifying the students’
thinking with guidance from the instructor.
The talk was followed by a panel discussion on the Future of Science
Education in Japanese Higher Education. The panelists were Dr. Takatoshi
Murata, President of the Physics Education Society of Japan, and Drs. Yuko
Fujigaki, Yuichiro Watanabe, and Richard Shefferson of the University of
Tokyo. The main issues brought up in the panel discussion were: challenges of
implementing the research-based teaching methods in Japan; student
participation during class active discussion, especially in larger classes; faculty
development—convincing faculty to invest their time learning this teaching
method and revising their class materials; and whether student satisfaction is a
measure of teacher excellence.
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Dr. Wieman did not think that class size is an issue, since he has
successfully applied this teaching method in classes as large as 250 people.
However, he did not speak favorably about the undergraduate education model
in Japan, where students take as many as on 14-15 classes per semester, each
class meeting only once a week. He said that this is a major obstacle to
implementing research-based teaching at the University of Tokyo because
students simply would not have enough time to focus deeply on one subject
and complete additional work outside of class. There were mixed views about
encouraging student participation, but the point of agreement seemed to be
that it is vital that students understand the goals of this teaching method and all
the components. Therefore, the best approach is to explain the background
and goals clearly in the first class. Knowing the benefits to themselves would
encourage students to participate in discussions and group activities. The issue
of motivating faculty to change their teaching style seemed difficult to resolve.
Presumably, teachers would like to see measurable benefits from adapting a
new way of teaching, for example in the form of improved student
evaluations. However, Dr. Wieman stated that in his experience, student
evaluations do not correlate with learning or with effectiveness of teaching
methods, so this issue requires further consideration and continued discussion
among the faculty.
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Yumiko Watanabe
Professor,
Coordinator of Future Global Leadership
Program, Tohoku University
I was, of course, interested in the theme of the
lecture as I attended this lecture meeting which was
held in the distant university from my home base, but, to be honest I
predicted that it was simply going to be by a “Nobel laureate physics prize
winner.” That is, a top-notch physicist would give a lecture based on his
learning experience. My prediction, however, was betrayed spectacularly in a
good sense. Professor Carl Wieman did not touch on his remarkable research
achievement at all, but instead focused on the fact that the degree of
understanding of science and engineering students differs depending on
educational methods by showing us very surprising data and facts. I am not
an expert in the science education method, but as a scholar seeking to
provide high-quality education, it was a shocking content. I think that almost
all the members of the audience had the same impression.
Even at universities in the US where education emphasis on mastering
the “logical thinking method” rather than “knowledge provision,”
consciously employing the “science and engineering student's thought
process” in teaching method resulted in significant difference in the degree of
understanding of the content. When thinking about education in the field of
science and engineering, all educators no doubt felt this content was worth
listening to.
Lastly, I would express my deep appreciation to the organizers at the
University of Tokyo who planned such a wonderful lecture in Japan.
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