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Self-introduction

~Present Contract Associate Professor Kyushu University  Japan
~2016 Research Assistant Professor University of Tokyo Japan
~2013 Post-doctoral researcher University of Tokyo Japan
~2010 Post-doctoral researcher Sogang University  Korea
~2009 PhD University of Surrey UK
~2005 MPhys University of Surrey UK
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Presentation Contents

1. Initial motivation
2. Introduction to CBAL and the School of Engineering ATLAS Initiative
3. First implementation of Challenge-Based Active-Learning (CBAL)
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Initial motivation
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What is the aim of this TED talk?

TED talk on Fibonacci numbers

https.//www.ted.com/talks/arthur_benjamin_the magic of fibonacci_numbers
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Lecture for Inspiration; not knowledge transfer

Student inefficiencies

» Lecturing is a poor method of information transfer
« Homework is a poor method of instruction — teacher is not around

when they need help the most!

Lecturer inefficiencies

» Attrition & duplication of resourc
(instructor changes, multiple

« Time spent checking student ur
(marking homework without

https://openclipart.org/image/2400px/svg_to | png/221799/Cla

Lectures Aren't Just Boring, They're Ineffective,
Too, Study Finds

By Aleszu Bajak | May. 12, 2014, 3:00 PM

http.//www.sciencemag.org/news/2014/05/lectures-
arent-just-boring-theyre-ineffective-too-study-finds

Are your lectures droning on? Change it up every 10 minutes with more active teaching
techniques and more students will succeed, researchers say. A new study finds that
undergraduate students in classes with traditional stand-and-deliver lectures are
more likely to fail than students in classes that use more stimulating, so-called active
learning methods.

“Universities were founded in Western Europe in 1050 and lecturing has been the
predominant form of teaching ever since,” says biologist Scott Freeman of the University of
Washington, Seattle. But many scholars have challenged the “sage on a stage” approach to
teaching science, technology, engineering, and math (STEM) courses, arguing that engaging
students with questions or group activities is more effective.

To weigh the evidence, Freeman and a group of colleagues analyzed 225 studies of
undergraduate STEM teaching methods. The meta-analysis, published online today in the
Proceedings of the National Academy of Sciences, concluded that teaching approaches that
turned students into active participants rather than passive listeners reduced failure rates
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Introducing new methods of teaching

Must be world-leading No incentive to innovate
Teaching?
Research Faculty evaluated on
| - NAature () me A research quality,
Highly visible © not teaching quality

Funding, Patents, Prestige
Efforts are invisible

How can faculty introduce innovative teaching strategies when research is so
much more visible and brings so much more funding and career advancement?

Need to introduce methods of higher quality education that
simultaneously
offer researchers equal or more time for research than before

( + Make teaching more visible)
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Part |l

Introduction to the ATLAS Initiative and Online CBAL

ATLAS = Active Learning And STEM
CBAL = Challenge-Based Active Learning
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The ATLAS Initiative

Empower faculty for individual

T . : : :
S active-learning based innovation
qé; Specialist adoption
5
3 Traditional
lecturing
Effectiveness

Online Challenge-Based Active Learning
Aim for mass adoption
Maintain research priorities
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Challenge-based active learning: Students

chéHeng
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The challenge-based active-learning approach

1. Frequent rewards (small manageable challenges building upon past knowledge)
2. Mastery-based progression

3.14 3.15
3.13
3.12

3.13 Dampir nd 2nd-order different ( tions )2
3.14 The \\'ru‘n‘\wvn . . . . e P 1 37 3_8 39 310 311
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4 Laplace transformation 59
4.1 Your first Laplace Transform calculations . . . .. ... ... ... ... ... ... 60
4.2 Laplace transform of a 3rd derivative . . . . ... ... ... ... L o oo 61 E rt
4.3 Shifting a transform . . . . . ... e 62 Xpe
44 LHopital'srule . . . . . o v it i e e e e e 63 C BAI_
4.5 Laplace Transformation of the unit step function . . . . ... ... ... ... ....... 64
4.6 Inverse Laplace Transform . . . . . . . . . . . . . . e e 65
4.7 The Dirac delta function and its Laplace transform . . . . . . ... .. ... ........ 66 > ]
4.8 The Dirac delta function and its inverse Laplace transform . . .. ............. 67 -—
4.9 Aforcedspring . . . . .. . . e e e 68 —
4.10 An exponential function . . . .. .. ... 69 -} LeCtureS
411 A unitstep . .. ... o 7 (@)
4.12 A sudden impulse . . . ... ... .. o P | E
5 Systems of ODE’s 73
T Homoger : )
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Time
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he challenge-based active-learning approach

-------------------------------------------------------------------------------- . | 4. STEM requires students to
4.1 Your first Laplace Transform calculations -
learn how to engage in self-study

Resources

e Videos: The four Khan-academy videos starting at https://www.khanacadeny.org/math/differential-
equations/laplace-transform/laplace-transform-tutorial/v/laplace-transform-1

Comment

3. STEM requires substantial
tacit knowledge that can only
be obtained from practice

The Laplace Transform is a powerful technique that has many uses beyond solving ODE’s. It can however
appear a bit abstract at first. Becoming comfortable with controlling and manipulating the transform
will help provide confidence when using it to solve ODE’s. The four videos in the resources above provs

an excellent starting point for getting you comfortable with this powerful technique.

Challenge

1. Calculate £{1}
2. Calculate L{at}
3. Calculate £{Cos(at)}

Solution

To check your answer, substitute s = 1 and a = 2 into your final solution.

Khan academy, Differential Equations, YouTube
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The challenge-based active-learning approach

5. Immediate feedback about correctness of answer

& WolframAlpha

md5 hash of "a_13"

www.wolframalpha.com

= EE i Web Apps = Examples Rando

Input interpretation:

MDS a_13

4.4 L’Hopital’s rule

Open code (3

Message digest:
integer form 243948985616 855 047 826 540 116 201851 196 970 Resources
hexadecimal form | b786 dd99 f17f e572 90aa cf8c 1bce 162a e Wikipedia: https://en.wikipedia.org/wiki/L%27H)C3%B4pital’27s rule

@ Download page POWERED BY THE WOLFRAM LANGUAGE

Challenge

1. Use L'Hopital’s rule to determine the limit of

te—*" (4.3)
Challenge ast — 0.
Write the following ODE’s in matrix form: 2. Considering the case of n
1) 2y" +4y' —6y =0 0 (4.4)

e
2) y" +y = Cos(t) if we apply L'Hépital’s rule n times with respect to ¢, what is the power of ¢ in the numerator? Note

Complete exercises 1 and 2 on page 5 of the PDF. that e is always constant, so by repeated differentiation we can apply L'Hépital’s rule even for £".

Solutions Solution

To check your answers, sum the values of all the terms in your matrix A.
1)2 1. MD5(ww X) = 76c8dd. ..

2. MD5(xx_X) = 1592d7...

2) 0 (remember there is also a +g column-vector added to Az too)
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The challenge-based active-learning approach

7. Creation of a positive learning environment

6. Correction of mis-understanding leading to wrong answers

Submit feedback form ~12h before class
Pair students to maximise peer instruction
Teacher knows in advance where problems are

Student number *

What is the highest challenge-number that you have .
successfully completed? (Enter a number, like 1.6) * !

i Which challenge are you planning to work on in class? (Enter

one or more numbers; comments also ok) * |

i What did you find hardest and/or enjoy most about the course

' this week? (optional)
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The challenge-based active-learning approach

8. Iterative course-content improvement that addresses student difficulties

5.2 Basis for creating a system of equations from a single ODE

1-on-1 interaction leads to clear
understanding of why students have
problems.

Resources

e Pages 1-4 of the PDF http://www.math.psu.edu/tseng/class/Math251/Notes-LinearSystems.pdf

Comment

Note that the notation y® means “the 2nd differential of y” while the notation y* (without the brackets
around the 2) means “y-squared”.

Facilitate learning

Considering the general form of an nth-order linear equation,

any™ + an_1y™ Y + -+ ary® + aoy = g(t) (5.1)

« Online Challenge-Based Active
Learning.

« CC-NC-BY4.0 licensed content

ot ot g e e el o 0 o o o () Sy S e s e QpEN ACCESS

['he examples on page 3 are clearer after reading page 4, so I encourage you to read page 4 before

we substitute z; =y, zo =/, ..., 2, = y™ D and 2/, = y™.

When replacing a y-term by an z term, the n in z,, corresponds to one more than the number of times
y is differentiated. So x,+1 corresponds to y being differentiated n times and x,, corresponds to y being
differentiated n — 1 times. So zg corresponds to y(!) (differentiated 1 time) and z; corresponds to y
(differentiated O times).

considering the examples
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Challenge-based active learning:
Student perspective

This lecture gave us the
opportunity to be a more
responsible person in
achieving our goals

% Student survey: what do you find most...

100 [ Peer discussion is fun

90

80 Facilitated me to acquire

70 a deeper understanding

60

50 Enjoyed that you can focus

40 | Cha||enges studying your interests at
your speed

30 ® Neutral

20 Lectures | have a chance to clearly

10 understand the theory by

0 spotting the parts that |

couldn’t understand

| liked this style because it actually
made me work. Otherwise | would
probably start studying when
exams are near
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Challenge-based active learning:
Staff perspective

In class
e

.

Outside N, {0 resolve

\ questions
class

» Equal or less preparation time than lecturing
* More fun




Why online

Challenge-Based
Active Learning?

(3 reasons)
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1. Increase in reputation

2. An iteratively improvable resource

3. Support internationalisation goals
of the university



g\\j//g KYUSHU UNIVERSITY

1. Increase in reputation



With thanks to L KD SHAREA 71 X D EE A R4k

Tt

¥/ KYUSHU UNIVERSITY

R

Challenge: Kyushu University’s ranking

THE score and rankin

T I | | T I T
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Point-score is stable
or increasing

S
|
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—8— Ranking
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I
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S
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Ranking trend is downwards

Ranking change on 2012 (%)
|
(o))
S

_80 | , | . ] , , | . | , |
2012 2013 2014 2015 2016 2017 2018
Year

Other universities are overtaking Kyushu University.
Kyushu University needs to innovate just to maintain its position.




g\\j//g KYUSHU UNIVERSITY

With thanks to L KD SHAREA 71 X D EE A R4k

Teaching reputation has scope for increase

Current reputation score = 3.5% = poor

30% teaching

evaluation
|

\ J
|

15% teaching reputation

—_—

/15%

3.5%

Teaching reputation

~7 49.3 pts

S

37.9 pts

i

Ranking score

—_—

/ 201-250

_

351-400

[

Ranking
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Harvard (2018 ranking = 6)

Erik Mazur, Active Learning Pioneer

Facilitate learning
Create a learning environment
Focus on “learning” rather than “teaching”

W,
Peer @

“  Instruction “

y ‘Y é@

In-class feedback

H I LT ‘ Harvard Initiative for
Learning & Teaching
-

Learning Catalytics

THE DEREK BOK CENTER FOR
HARVARD ‘ TEACHING AND LEARNING
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The University of Edinburgh (ranking = 19)
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2. An iteratively improvable resource
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Give learning materials a home
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Standards
Reputation
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3. Support internationalisation goals
of the university
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Problem: Limited opportunity for Japanese and
International students to interact

Language Entrance
Barrier

Graduation
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Learn in your preferred language — discuss in English

Common online materials

n§ I

4

Multi-lingual classroom environment
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1. Increase in reputation

2. An iteratively improvable resource

3. Support internationalisation goals
of the university
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Part Il

How to start?
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How to do this in practise?

1. Establish an iteratively-improvable open resource

Latex + Github

Ry "
“("’_ b

- <
| Rat¥ T K :
Mé{_} «\_;—,ZL The IAFI?E‘\X Project

www.latex-project.org

itHub

github.com

www.tug.org/mactex

https://github.com/NanoScaleDesign
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How to do this in practise?

1. Establish an iteratively-improvable open resource

Google docs

& C' @ Secure | https://docs.google.com/document/u/0/ Y




g\\f//é KYUSHU UNIVERSITY

How to do this in practise?

1. Establish an iteratively-improvable open resource

(BN ) EB E v G @ v Docum... Qv Search in Document
Wo rd Insert Design Layout References Mailings >
g Calibri (Body)  +|[12 ~||A= A~ |/ ga+|[Ap ®5 (A =. A
— e 4
PPPPP B I U vabe X, x2 v & v A v A & Peragraph  Styles
°
Page 10of 1 0 Words =B = = — — 158%

But: Creates barrier to sharing, improvements, adoption
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How to do this in practise?

1. Establish an iteratively-improvable open resource
2. Create challenges

First time
1. Challenge Number / Name Use existing resources!
2. Suggest resources * Online resources
3. Teacher’s comment (optional) « HTML pages
4. Challenge - PDF’s
5. Solution (number or hash) * YouTube
* Books
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How to do this in practise?

1. Establish an iteratively-improvable open resource
2. Create challenges
3. Upload material

« Latex + Github — send students link and then just add, commit, push
» (Google docs — send students viewing link
 MS Word / LibreOffice — Email document regularly
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How to do this in practise?

1. Establish an iteratively-improvable open resource
2. Create challenges

3. Upload material

4. Update document over time

 Version control: Timestamp the front of the document § .
- Notify students of update by email ~ Mechanics
Spring 2017

Last updated:
10th July 2017 at 15:13
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The ATLAS Initiative

V,v

Training
Abroad

Classroom
English
Support

e CA [ .
Seminars

Coming later this year...!
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The ATLAS Initiative and CBAL for...

» Lectures are great for inspiration! Not so much for knowledge transfer...

« The ATLAS Initiative and Online Challenge-Based Active Learning offers:
« Students a better + more enjoyable learning experience
« Staff a more effective teaching experience that preserves research-time
* Kyushu University increased ranking and reputation

Interested to learn more?
Join the ATLAS community: cannon@mech.kyushu-u.ac.jp

www.jamescannon.net

James Cannon Kyushu University Q

W @NanoScaleDesign

All Images News Videos Maps More Settings Tools

About 40,900 results (1.09 seconds)

James Cannon, Kyushu University: Welcome
www.jamescannon.net/ v
Homepage for James Cannon, Kyushu University, Japan.
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Groupwork

1. What have you learned today that you
think you could apply to your situation?

2. What do you think would be difficult to
apply to your situation?
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