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In this presentation, I am going to talk about a special
issue in the journal Thinking Skills and Creativity that I co-guest
edited about the educational benefits of failure.

A RlOFEFE T, [Thinking Skills and Creativity] &\
DV =T NORES I BEAENT] 128
WTC, FARTT 4 X =D TEL Db DA THE
LETS

1. Introduction
As an introduction, most of you would know that failure
is necessary for successful learning (Slide 1).
R FEOEIINC & > TRAXRTHD LS 2
LIFESATHELDOLIBY TT (Slide 1),

Introduction

* Failure is essential to successful learning

— John Dewey: “Failure is insLruclive”

* A person who really th nks shald he ahle to learn as much
from experiences of failure as from experiences of success

« But often viewed negatively in academnic settings
— Something to be feared; associated with aversive
outcomes and punitive consequences
* Limited understanding of how failure experiences
can and should be used in more positive and
productive ways

— Commoan sense notions, “productive failure” ... but
not much else

Slide 1

One of the most famous quotes about this is from the
American philosopher and educator John Dewey, who said,
“Failure is instructive.”  He elaborated further to say that a
person who really thinks should be able to learn as much
from experiences of failure as from experiences of success.
The problem is that, generally, in society and especially in
education, failure is often viewed negatively instead of
positively. In educational settings, failure is often
considered something to be feared. Students are afraid of
failure, and it is associated with aversive outcomes, and

punitive consequences.  Another problem is that, even

though we may have a sense that failure should be beneficial,
we generally do not know very much about how failure can
be beneficial.  Therefore, we only have common-sense
notions and intuitions that, for example, when we fail, we
should try again, and we should encourage our students to
not be put off by failure. Recently, there has been rescarch
about productive failure from Manu Kapur and his
colleagues. However, apart from that, there is not much
else in terms of guidance for how we can benefit from
educational failure.

Z D Z L1 John Dewey DEIHEN D & KEA4 T
M. T H RN HERHE O TR R
AT A TIHRABNNHT, FEBITE > TUTERA
Lo, it o, FIMFNT<ab0ENnH X
O IBRNEFF BT, 7o, TRUIREh O
Tho) EXSODRETN, &9 FTHUTRIED K
DWORHI T2 D DLV D T a2 BRIT L <50
> TWER A, BT TIE, productive failure (AEPER)K:
B &9 BHEAD Manu Kapur JEAED B ST
£I0 ThEBMNIE, Rz ANERT 57200
SHARIZOWT, HEVBRARRENTOERE A,

2. Kaken Project and Special Journal Issue

AY2017 is the final year of what we call the ‘Failure
Kaken’ project, officially called ‘Development of school
education and the elucidation of the mechanisms to promote
effective learning: Taking advantage of the opportunities that
“educational failure” presents’ (Slide 2). Therefore, in this
final year of the project, we thought it a good idea to seck
new international perspectives on this challenge. What is it
that we can contribute, not just from the Japanese context,
but more widely internationally about this question of how
failure can be beneficial? In this, I worked with Manu
Kapur, formerly of universities in Singapore and Hong
Kong, who is currently at ETH Zurich, on a special issue of
Thinking Skills and Creativity. It is a journal with a high

impact factor that is very well-read in education and the

learning sciences.

-3-
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FEIL, LFTREICHEED 572 Manu Kapur S84 T
T, WL, AR ANDFEEDORFAT- T,
BIIAA AD ETH 120 H o LW T, ARlofE
5D EE S 72 [Thinking Skills and Creativity] 131
YT N Ty 7 Z=iE L BERT AR O
TIHEBEMICIEL FEEN TN D DX —F LT,

Kaken project and special journal issue

¢ AY2017 is the final year of "Development of schoal
educaticn and the elucidation of the mechanisms to
promote effective learning: Taking advantage of the
opportunities that ‘educational faillure’” presents”
Kaken project {2014-2017)
Scek rew, inte-nationa perspoctives on this challenge
— Wark with Professer Manu Kapur (ETH Zurleh, Switzer ang)
on special issue of Thinking Skills and Creaiivity joarnal

Slide 2

In this special issue, we focused on the question of how
failure can be beneficial in education (Slide 3). We sent out
a call for proposals, and we got 43 expressions of interest
internationally. After providing feedback on those
submissions, we got 21 full papers, of which 14 have been
included in the special issue.  We hope the special issue will
be published midyear. I will report on some of the
important findings, specifically on the requirements or
conditions for failure to be beneficial, including the processes
and mechanisms. 1 will also report on how and in what

ways failure can be beneficial, as well as its applications.
ZOREE TR, JMDPBEFICBNTED LI
AW THLNEVO MEICERZ Y TELL (Side
3 ZOVX—TIVTRELIZE ZAH, 43 0B

T L. 21 D 7 Lt S R K. 14 R T

7e 7 FENFE L, ABEETIE, ZnsoHhns
HERFR AN ODHE Lo EBWE TR,
KN ELET2 b D E 72 DT D DGR, R A TG
55 EEA A TR OV TR LET,

What new findings are reported?

* Focused on questions of how failure can be
beneficial in education
— New research findings and insights
+ 43 expressions ol inleresl, 21 full paper
submissions, now down to about 14 papers ...
* Report on some of the important findings from
accepted papers
— What are the requirements or conditions for failure to
he beneficial? (processes and mechanisms)
— How and in whal ways can lailure be benelicial?
(applications)

Slide 3

3. Papers Included in the Special Issue
One of the papers is a Japanese papet, which Yoshinori

Oyama will present later on, so I will not talk about it.
Instead, I will talk about the other papers from international
contributors.  One of those papers is about the belief of
students concerning effort, from researchers at National
Taiwan University (Slide 4).

4ARD S HAIRTRIEEFER SN D/ E D
—/X=TRDT, TNEBRSN LIS O b D& TR
LET, SN TR 2 DIFENLAE R OME
F—=2 7o, FEOEHBUET 5D TY

(Slide 4).,

Beliefs about effort

Heiou-huai Wang (National Taiwan University}

* Previous research: East Asian students tend to
persist longer compared to their North American
counterparts after failure
— Seught rcasona ta cxplain this

* Gathered data from 281 Taiwanese 10th-grade
students about effart beliefs, attribution of
academic failure, negative emotions, and effortful
behavior

+ Bih-jen Fwu, Shun-Wen Chen, Chih-Fen Wei, &

Slide 4

The picture shown is of Hsiou-huai Wang, the
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corresponding author. In previous research, it was found
that Hast Asian students tend to persist longer compared to
their North American counterparts when they experience
failure.  East Asian students keep trying to succeed.
These rescarchers looked for reasons to explain this by
collecting data from 281 Taiwanese 10th-grade students
through a survey of effort beliefs, attribution of academic
failure, negative emotions, and effortful behavior.

W7 DT OEAEZAT A Y I OFAEITHAT, K
FeL THOIFITHEE D ftl) DA H D T L3k
PRI KV S S TWET, ZHUTREeon
A ONCT D72, ZOBZETIE 281 ADEBED
R AR EXIRIC, BB A ER, LD
KB D IRRIR R, 27 1« 7G55 178)
(ZBE HRA A TV E L,

There were three kinds of beliefs on which they
collected data (Slide 5).

which is the belief that ability is fixed.

First is the ‘entity theory of ability’,
Second is the
‘improvement-otiented belief about effort’, which is
believing that effort can overcome the limitations of one’s
ability.  Third is the ‘obligation-oriented belief about effort’,
which is believing that effort-making is a student’s role
obligation. They also collected data on indebtedness to self
and indebtedness to parents, which they found in previous
research to be characteristics of Asian students when they
are expetiencing failure.

PO PE LG EIIE=RIAD » £ (Slide 5)
—O R EEAEEENR b OIZE NS E X (ETA:
entity theory of ability) . 2 HIX, B/ LVEESID
RAZEADZLBTEL LI EX (IBE :
improvement-oriented belief about effort) . —-DH MY, %5
T 5 LFFEDEETHH LV HHEX (OBE :
obligation-oriented belief about effort) T3, F7=, JEAT
WRIETILT VT OFAEORE LT, JT 5L H
IRBUME D 3 TE D L0 S B2 F55 2 L AMETH
SNTWVDT2D, ABIFETIIZ 5 LIcEbabd
THEL TWET,

Beliefs about effort

* Beliefs examined

— Entity theory of ability (ETA; ability is fixed)

— Improvement-ariented helief about effort (IBE;
helieving that effort can overcorme the limitations of
onhe’s ahility)

— Obligaticn-oriented belief about effert (OBE; believing
that effort-making is a student’s role obligation|

* Failing could trigger two types of indebtedness:

Indebtedness to sclf (I Selfy and Indcbtedness to

parents {I-Parent)

Slide 5
The key findings of this research are that effort beliefs

affect attribution and emotions, and conttibute to students’
persistence in academic failure (Slide 6).  Specifically, they
found that beliefs about effort induced indebtedness to
patents, and indebtedness to self, which motivated students
to persist after academic failure. ~ Obligation-oriented belief
about effort also induced indebtedness to parents and
indebtedness to self, which motivated students to persist
after academic failure, but there was also a ditect conttibution
of that to effortful actions without feelings of indebtedness.
Therefore, even without feeling indebtedness to self or to
parents, obligation-otiented belief about effort still induced
feelings of motivation to take action after failure.

ZOWRTHD T2 8l BT 5 LA
TORREHEZ HND &9 IBE DIE&ER > T
DFAEIFE KL L 22, BT 216D (-
Self : indebtedness to self) %%ﬁi:iﬂ“é% Y (I-Parent :
indebtedness to parent) N TE 5 &V RIZ/2 D | £

NINEE T ORKGUZ D723 % L\ 9 T & T (Slide 6)
EIo. BANFEDEKRITHDH LV D OBE DfFE
EROFEDEE . KT D L ASPRICED 2%
U TE ORI D7278% &\ BRI
OBE DIE&&fi> TWDHIET T AED 3 TE 5 &3
Bo TR TOETIONKGUIS7ei D & )
AR bR S E LT,



Beliefs about effort

* Key findings
— Effort beliets attect attribution 2nd emotions, and contribute to
students’ persistence in acadeic failure
+ IBE induced I-2arant and 1-Self, which motivated students 1o persist
after scademiz failure
* OBE also irduced I-Parent and 1-Self, wnich motivatad students z¢
persist after academic failura, but it also directly contributed t5
effortful actions without feeliigs of indebtedness
« Implications
— Student beliefs azout effort affect how they fee when they fai
znd how much =ffort they subsequently make
— |Important to cultivate beliefs about the effects of effort on
performance and studens obligation to try hard (Note:
Previnusly, Cavington & Omelich, 1984, reportad that American
students tend to attribute failure to lack of ability)

Productive framing of teaching failure

« Dana Vedoer Weiss, Nadzy Ehrenfeld, Michal Ram 58
Menashe, & Ity Pollak {Ben Gu-ion University of the &2
Megew, lsracl)

+ Tocused on how teachers can learn from sedagogical
failure through collaborative learning and discussion with
ather teachars
— Herz framing of pedzgogica failere [s Importznt

+ Framing lin problem-based learning): -he way teachers
structure the meanings of problarr atic classroom scenarios
—¢.g., problem with how we teach, problem with students,
narrializing, ote.

— Each framiry is fourdzd en differsntimezlicil assurmplions ang
yields 3 different discussicn
Solmc cad o moc productive d'scussio~s end lzarning tha~
ulhers

Slide 6
One implication is that student beliefs about effort
affect how they feel when they fail and how much effort they
subsequently make. What students believe about effort and
the importance of the effort in what they do affect how they
will feel and what they will do after they experience failure.
Therefore, it is important to cultivate beliefs about the effects
of effort on performance and student obligations to try hard.
Previous tresearch found that American students tend to
attribute failure to lack of ability, which means that if they
fail, they tend to protect the self/ego by not trying hard later
because doing so may reflect badly on their abilities.
ZOMENL/LNLTRE LTE, BhEk o
FOHRATVD N EVSREZD DN, KL
T2 & E DFERZ DR DL DRkl A2 52 T
WHEWH ZETT, ZOmITIHMEEEE LT,
ZFNETRITITAL TN 2 L OEEMEAFER L T
WS, BT LR LT, T AV IDFELT
HITRIT % & BOITREI R 2 & & 2 DI
LI ENFOENTNET, ZOXIITEXATLE
o & T EABNLTHRET 5 ERFHTIRE D2
SHBET LI LIIRDID, BEhELPNWI LT
HOZ5FA59 L LTLEIDTY, EnbIE, £
WEZDZEPRFIZEFEAET,
Moving on to the next paper, I would like to talk about

l/ Y j ,flilu_n

productive framing of teaching failure (Slide 7).
IROBFFETH > T DO, ZllR# X DEROK
BT (Slide 7).

Slide 7

This is research in Israel by Dana Vedder-Weiss (shown
in the picture) and her colleagues. They focused on how
teachers can learn from pedagogical failure through
collaborative learning and discussion with other teachers.
They found that framing of pedagogical failure is very
important. ‘Framing’, which is a term from problem-based
learning, means the way teachers structure the meanings of
problematic  classroom  scenatios. Thetefore, when
teachers have problematic classroom scenarios and they do
not succeed in teaching something to students, that could be
framed as a problem with how we teach. Another way to
frame it is as a problem with students such as, “They just do
notlearn” A third way of framing it is normalization such
as, “Do not worry. Everyone fails in doing that,” or, “All
students find that difficult,” etcetera. Each framing is
founded on different implicit assumptions and yields a
different discussion. Therefore, if you discuss them and
you frame it in a particular way, the discussion will vary
depending on the framing,  Finally, some framing leads to
more productive discussions and learning than others.

A AT TV OMFEE HIMT -T2 ZOMFETIE, #
BlZMILOZET & O HRIR R PO @ E T, &
D& NTHE ORI B FET D INTERE ST
TWEY, Bl Mhz#zclzic, SELW
MWIRDTZZ EMbolc LET, £TDL X, £
DABFIE EIRADMENDS [T1L—I 7
NHETHLZEZHOLMNILE L, #imizLk-

T, BASGOREE LTHRRTZY . HDWITAEE




ROREE L TIRATZVT5TLE I, HAICL-
T, TREE> TR %) TR TOEEIZE ST
BELW &0 XOIRIEES LT 520D
TLEI, 2OEIRTL—=IVTDENILY,
Z DRI Z Diam DAL DAPENEIZ HIE A
HTEET, EOLIRBRFGETLLD 120
MEWVSFEETDHEELHL L, EENRR 2o
I2ERD b Lien L, TAUTRE TRV &7
HTELHY ET,

They did a case study, and they focused on one teacher’s
failure to teach something in a mathematics classroom (Slide
8). When they analyzed the discussions, they found that
productive framing included acknowledgement of the
difficulty of the problem, understanding student difficulties
with such problems, and considering alternative approaches
to teaching.  These ways of framing facilitated better
understanding, and also generated possible solutions to the
problems.  In contrast, unproductive framing included
normalizing the problem, such as saying, “Do not worty.
That is normal. Everyone fails in teaching that” It is
unproductive because it means that nothing is done to
address failure. ~ Unproductive framing also includes
framing the problem as something that will naturally go away,
and so nothing needs to be done. Another type of
unproductive framing focuses on success, such as saying,
“You failed in teaching that? I always succeed in teaching
in that.  This is what I do,” which means one never actually
learns from the failed expetience. One more example of
unproductive framing focuses on what cannot be changed,
such as saying, “The Ministry of Education requested that
we teach it this way, so we cannot do anything”” Unlike in
these examples of unproductive framing, productive framing
generated discussion, and generated understanding of what
could be done to embrace the difficulties.

ZOEIE. & DBEFEORESH ORI B R E
HT, ST ORI T EAREGRDIE = » T2 e
LIer —AALT 4T (Slide8), HroReR, 4
PERNR T L= 7T, EPHEOME L S 2580

L7z BT, FEbO>FTEaimEL, RERLH
FTLENIRY LY PTOIVTWE LT, ZD—F T,
APE TN L—I U I H iR SNE LT, il
i, FECHLRET L0777 THRICHRRT 5] O
E b T 1E:%E B 2 TV O, B4 HE
ORI O Z LT, ARIOKREN LA T
WHD, HDEWE, ETHXAFPRD LN TNDHD
b ES LEI bRV L) KHITEZ B
W EIZEREYTRELDRERBYE L, 2D
9T, 7= U T DEWIT L o Tigimn A rER
WCHIFAEFERNCH 2D Z LN L TWET,

Productive framing of teaching failure

* Case study of pedagogical discourse in an in-school teacher
professional development meeting
— Foeused on ciscussion of ene teacher’s failure to teach
something in a mathematics classroom
+ Productive framing included acknowledgement of the
difficulty of the problem, understanding student difficulties
with surh problems, considering alternative approackes ta
teaching, ...
— Faclitated better understanding and possible solutions
* Unpreductive framing included normalizing the problem,
framing :he problem as something that will naturally go
away, focusing on success, focusing on what cannot be
changed, ...

Slide 8

The key finding from this study is that teacher
discussion of pedagogical failures can be very beneficial for
learning, but appropriate productive framings are crucial for
this to happen (Slide 9). I do know that in Japan teachers
discuss teaching practices, so I think this is quite applicable
to those situations. The implications for teacher practice is
that expertise in facilitation of teacher discussions is
important in these situations to generate productivity and
thinking about solutions. In general, how we frame our
analysis of failed experiences is crucial. To usefully learn
from such experiences, we need to frame to promote deeper
understanding and generate alternative courses of action.

ZOBIEN DG LD, #E EOKRIKIZH

VTR TR D BR, AR T L— I v T
THIENEEIZEND ZETT (Slde9), HAT
Ly AR T 4 EEDNOMFIEERHH DT,
ZOXHRGE TS, AERNRERICRD L)W
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N7 7T — N TCEDLDPNEEIZ->TL D E
BuvEd,

Productive framing of teaching failure

¢+ KKey finding
— Teacher discussion of pedagagical failu-es can be very
heneficia for learning, hit appropriate preductive
framings are crucial for this to hagpen
* Implications
— For teacher practice: [xpertise in facilitation of zeacher
discussions (especially to learn from pecagcgical failure) is
impartant for these o be prcductive and beneficial
— Ingeneral: How we frame our analysis of failed
experiences is crucial: to usefully learn from such
experiences, we need to frame to promote deepe-
understanding and generate alternative plans of action

Slide 9

Regarding the mechanisms of constructive criticism,
researchers from Texas State University looked at when
feedback is viewed as constructive and useful when
providing students with comments or their grades (Slide 10).
T2 DIE, FERAYRT 4 — Ry 7
DAH=ALIETHHOTY, ZOFETIE, F
AIZm A MO IRTERIC, 74— KRy 78
RV CHIR DO ERBSINDDIXED LS 72

AT OWTIRET L E L7z (Slide 10),

=8Iz

Mechanisms of constructive criticism

Carlton . Fong, et al. (Texas State University, “
Usa) =2

Examined the conditions that make
constructive foedback beneficial far learning
from lailure

v Conducted focus group interviews with 38
undergraduate university students

* Developed a process model for understanding
the underlying mechanisms of constructive
criticism

L]

-

Slide 10
They found that, in order for feedback to be viewed as
constructive and for that feedback to benefit students, the
person giving the feedback needs to be viewed as worthy of
respect and caring (Slide 11).  Therefore, teachers need to
not only provide comments justifying the grade that was
given, but they need to care about the student enough to

provide such comments. For that, feedback needs to be

petceived as being well-intentioned, targeted appropriately,

and showing specific pathways for improvement.
Conversely, feedback receivers need to be able to regulate the
complex set of emotions and motivations that follows the
failure and receipt of feedback. Therefore, they need to be
able to accept the feedback and take actions for changing
their behavior and thinking as appropriate.
KRFAZRBE LI2 I N—T (B B 2 —DRER

MH, 74— RNy 7 BRI b0 L LTS

NDHT=DITIE, SO AETAT 57217 T <,
FTREZEIE, BBV [ETA A TH D

EBIRSINDMEND D Z L300 F L7z (Slide
11), ZOFEDIE. 74— KRy 7 NES|ITHESX,
MEZ EUNCHE 2, SEEO T D BRI 0B/ 2 7R
LTWORENRHY 3, /o, 74— "y %

LT FAEOM bR A REER D E ERLHDT, £
NAETEL T, ITHOSGEIZ ORI OMERH D £
T

Mechanisms of constructive criticism

* Requirements for feedback to be perceived as
constructive and likely to be taken up by the
receiver

Feedback give is perceived as somecone who s
respect-worthy and caring {beyond simply justifying
the grade given)

* Feedback comes across as well-Intentloned, targeted
appopriately, and showing specific pathways for
improvement

— Feedback receiver needs to be able to regulate the
complex set of emotions and motivations that fallows
the failure and receipt of feedback

* |0 be ahle to accept the feedhack and take actions far
changinz their behavior and thinking as appropriate

Slide 11
The implications are that, for both feedback receiver and
also feedback givers, it is very important to provide guidance
and training on how to provide constructive feedback, and
how to learn from constructive feedback (Slide 12).
ZDOZEMB. 74— Ry 7252 HNIZbb,
TNEZTWMHNZLYS, RN T 4 — Ry
DEZITR.T 4= Ky 7 IpBEESTHEIZ OV T,
HOREDTA Z AL M —=0 T 22T D
M Z EMMEMTEET (Slide 12),
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Mechanisms of constructive criticism

+ Implication for feedback receivers

— Guidance/inst-uction in understanding what is involved in
and how to interpret constr.active feadaack
» Implication for feedback givers
Training in providing ccnstructive feedback for
teachers/instructors
* Provide rationales anc justifications for the fe=dback provided (to
dzmonslralz credibilily and expertise)
* Aparcpriacely target the feedaack, considering both the work itself
and the student

= Paying allenlicn W wording of leedback, so Lhal it will be
perce ved as well-intentioned and with the student’s best iterest
in mird

Creativity in generating examples

+ Esther Ziegler & Manu Kapur (ETH Zurich,
Switzerland)

= When students generatad more structurally creative
examples {of alpebra principlas), this led to more
failures/errors and initially negative impact on
learming, but in the long term they evidenced bettar
learning

— Implication: Important to encourzge creativity in
students even f this might initially lead ro more erroes
and failures — as in the long term, there would be
better learning cutcomes because of the associated
deeper processing/understanding

Slide 12

Another study included in the special issue is from
Esther Ziegler and Manu Kapur (Slide 13). They found
that, when students generated more structurally creative
examples of algebra principles, this led to more
failures/errors and initially a negative impact on learning
However, in the long term, they found that students learned
more when they were generating more creative examples.
This implies that it is important to encourage creativity in
students, even if that leads to more errors initially because, in
the long term, there would be better learning outcomes due
to associated deeper processing and understanding,

WIZ, Ziegler & Kapur OWFFE T, REDOFHIZ
B L REOEENCEH LE LT (Slide13), 3D
JFBRCRID . 7 &b BICANER 2Bl 2 ER S E D
&L AR SAKIMLERICADZEE 5
ZHDTENR, REPIMICRLD LIV EZ D Las
BLTODZEPHALMNTRY E LT, 2D &
b, FELTHORANENZRTRT S Z & T,
WZIXRBUZ D223 5000 LIVEE AN, RHIRNIZIE
TROBIC IS N L0 BOVEERRDE LN D T
EVRIRSNET,

Slide 13

Next is research from Northwestern University by
Hillary Swanson and Allan Collins on creative knowledge
construction (Slide 14). In this paper, they report that, in
science learning, theory-building discussion among cighth-
grade students demonstrates how their flawed initial
explanations formed the raw materials for more refined
scientific explanations. The students had to discuss the
reasons why the temperature of cold milk in the classroom
quickly changed, and then slowed down in changing
Initially, their discussion about how to explain the observed
phenomena was not very scientific. However, through the
reformulation of poor explanations, gradually, they were able
to work out scientific explanations. The researchers point
out that this process mirrors the process of science, initially
making mistakes about explanations, testing different
hypotheses, and then learning from it.

WiL, FEROFLEGEICRT 5, MadEEORRT
[ZOWTDTr —AAZT 4 TY (Slide14), 75 248
Fax B e LIc ZOTE TR, Imicn vy 2R
DHEFIZE S ERMNTREN—KUZ BB 503, 1A
SAEALRP S VIR D DITRENLND T LI
OV TiEm SEE Lz, 15 & mONERT R
AL OO TT S, FEZeR 2 FREEE L Tl
Z LT, A SRR S CNE R L
Too TOL D RAMEEO T B 2L, RANIHIE
WPBERE D | RADHREERGEEL T I bFEA
TV LN K97, BEEZOT B EAZD G
DERRLTND LR DITER L TOE T
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Creative knowledge construction

» Hillary Swanson & Allan Collins (Northweastern
University, USA) .

* |nscience lzarning, theory-building discussion among
8th-grade students demonstrate how their flawed
initial explanations formed the raw materials for more
refincd scientific explanations

= Theary-bui ding discussion pramoted studant creativity
and crilical hin g

— Important for teachers to be akle to provide the
appropriate guidancs and allaw skudents to refine their
ideas whan Lhey [ail or make mistakes (rathe- han simply
telling them the [dght answers) —this mirrors the precess
of srignee

Failing fast and often in robotics

« Andrea Gamoll, Erin Tolar, Cindy Hmelo Silvar, Selma
Sabaevic [Indianz Univorsity, USA)
= Case study of the role of failure in ane micdle schoal
human-centared robatics curriculurm
« Construclive failure: shorl-lerm and supparled experierces
al Tailure thal provide Lhe base Tur success insabing
cermplex problems
+ Important points:
— Tescher provided scoffoltls Lo onienl slucents Lo he banelia of
failing fast and often in such erwironments
Formntive experiencss of falure are necessary fo- the
develupine ~Lof crealive, collaboa.ive problensole ng skils
* Provides excellent examples of usefal teacher hehavinrs in
narralizing failure and supporting learning from it

Slide 14
The next paper focuses on the importance of failing fast
and often in robotics by Andrea Gomoll, et al. from Indiana
University (Slide 15). The essence of this research is that it
is very important for teachers to scaffold expetiences of
failure, and to get students to feel that failing in the classroom
is fine. It is important for students to understand that
failure is formative rather than summative. Especially in
robotics, you need to make a lot of mistakes in order to create
new ideas or solutions to quickly solve the problems being
expetienced.

WL, PEEMTORR Y NLFEOH Y F2T A
B 2 KIROBEN LR A Y TIZHIFE TS (Slide
15), ZOWFFETIL, HHIA R Z 5 £ <IEM LT,
HETRIL TH IR ARG SEL 2 L
DELEMENGEwm SN TWET, FRCrRy P THT
3. M Z BRI L TR T AT 4 7 2T

12O, 12K SAKRIT DB H Y £,
2T, KMERBR b DL LTIRA D Z &M

HERDTT,

Slide 15
A researcher from the University of Haifa, Israel found
that failure is very beneficial in collaborative learning;
Another researcher from the University of Wisconsin-
Madison found that failure is very beneficial in video gaming
(Slide 16).

A AT T/D Haifa RFEDOHIFETIE, WHFRFEIC
BT HREOEENIE OV THE LE LT, £7-,
Wisconsin-Madison KFDIFFETIL, BT A7 —LD
BEWLFAGEICB O TS R L TR Z &5,
BASHINTIEREN LV OB 2 AL S 2 T2 DI
IEolelnd 2L &R LTOET (Slide 16),

Benefits in particular activities and
disciplines

+ Failure in colfaborative learning in learning
communities lead to generation of solutions k= &
and, in turn, lead to creative collaharation {P..z/

— Yotarn Hod, et al, {University of Haifa, Israel) -

* In video gaming, higher number of failures before
initial success at levels across the game predicted
greater learning gains than time on task
measures (failures initiated collabaorative
discourse that promoted understanding)

— Craig Anderson, et al. (Univarsity of Wisconsin-
Madison, USA)

Slide 16
Another paper is about failure in a high school student
inventors program at the Massachusetts Institute of
Technology. Another is about maker education, which is
having students make things. Maker educators believe that
failure expetiences ate central to getting students to learn in
such situations (Slide 17).

KD HOOMZEIL, FBHRLL D5 VIZEKRT S
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HOTTN, RNV Z 5 LIHEIZEBW T RS
HECHA W —RARALT 4 TRENLTWET
(Slide 17) .

Benefits in particular activities and
disciplines

+ |n a high schical student inventors program, failurc was
viewed as part of a larger process of inventing rather
than an end point »

— leigh Fatabnoks # Stzphanie Couck [Mzessachusetts
Inslitule of Techrology, USA)

« Maker educators describe strategies that increases the
likelihcod that failure experiences far youth can laad to
gains in learning and persistence (c.g., modeling
troubleshooting behaviar, minimizing constraints,
cncouraging finding own solutions or trom pcers ctc ]
— Adam Maltese, et al. {Indizna Lriversity, USA}

Slide 17
Finally, we have included studies from Utah State
University, Deakin University, and the University of North-
Carolina at Chapel Hill (Slide 18). The first deals with
open-ended design activities, and how failure is central in that
situation.  If students do not fail, they are not going to
generate new ideas because of the open-ended nature of, in
this case, electronic textiles design.  Second, in art, it is
important to make systems explicit that determine failure and
success.  Third, in art and design, a pedagogy that
incorporates failure to foster creative learning outcomes
encourages students to overcome impasses.
BED=DFT YA T — MZBD 2 b OTT
M THA L THRBUAWNEF LT A T 7134
ENFERA, 7T— FORETIE, IR E S E
RIEST DO EIIRT 5 Z &0, Rizlh A
TRBHEATO Z LD, WO L VLORRIZORN D
ZLDIFEIN BB MNTIe > T ET (Slide 18),

Benefits in particular activities and
disciplines

* Inopen ended design activitizs (elactronic toailes design),
debugging thie system is crucial to solve things that
fail or do not werlk aF
— Keiglin AL Searle, el al. (ULah SLewe University, U3A) :

+ Inart, failure experiences can be beneficial when systems
are made explicit as this allows students, teachers, and
artists tomore clearly navigate wvalues of success
and lailure wilhin thal syslem
— Shelley | lannigar [Deakin Un'versity, Aust-alial

* Teachers in art and design explain how their pedazogy
incorparates failure to toster creative learning autcomes
(e.g., working through an impasse contributes to insight]
— Keith Sawyor [Unieorsity af North Corg ing at Crapel Hl, LISA)

2

Slide 18

4. Conclusion
Please seck me out during the breaks if you would like
more detail. 1 will use the mailing list to provide
information about access to the special issue once it is
published (Slide 19).
S DIZFEMIZEN D 7o, R Tz
T ERWET, FESHHRSIIEOESA
HIFRAEBEY T 50T, BLRH L L0 T

HEt A T UEEEWTY (Slide 19)

Conclusion

* Thereis a lot more we can learn about the
mechanisms and ways by which failure can lead
to beneficial outcomes in education

» The findings repaorted in the papers included in
the special issue have important, usetul
implications for and application in teaching and
learning

* Sincere hig thanks to members of our Kaken
project who contributed to the review process of
the papers that were submitted

Slide 19
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NSO TAHR  RETEEETED(T)
INL EBE (FEXRS)
Emmanue| Manalo (EXZERBAS)

UML) Manalo JEENDRRD B -T2, Ktz &
DEINZHEEITENTNEND Z LDV T, B
HITE Y BRM7eEEE LT FLE Manalo JeEAMm4
L7c IS 7 0= LW I BIRIZOVWTEE
LET,

LASUTITAHREF

NI UT T = AR K REETE T £ TOH IR
INEWEFITRESILTNT, 2O TETIIRND
REZEBHALNIRSTNDHIEE, ZOBEIRT
T HEMREMENE S 2o T WO HIL ) 2L
9, (AT7A4 K1),

AIVTITAFREF

FRESETECOH ANDENEMBEEINTED, PEIAE
CENBABINIISTIVBIEY, FOFAEICH T ERED
HHNE(S (Oyama & Manalo, 2018)

“How much should you write in a day?"

Hemingway advised that, “The best way Is always to
stop when you are going good and when you know
what will happen next. If you do that every day when
you are writing a novel you will never be stuck

AZUHIA:

T—FOH &R XORMFRITVT
FEWITEIRE A TELOEPHBLL.
F#ECNER TS TRMEAIERIEY. |

254K 1

ZOBGOARIORNKIT, BHVMERIZ T Lz
HHRT-DE NI SAD/NIPET DN &
MM EDOANI LT T2 A DEZIZHY £,
NI T o AF, [—FBOFEZ, FDTWD /NG
DIROEFAD R Z TWT, ELEEFTZ D e TF
KDERODLHZE, £5T5HE ROHOHET
FEpD D L xRz, FCICEESHE S, FhaEA
Ko TOIUT— 2O/ NHIRT CITET D) &7 KA
A ALFE LT,

INETIEE, BT TODTLE 7278, =k T
o T TR LR BND Z L 3% D
ST=OTTN, AEIOMFETIE, & iz Tk

TBHZ LB OEEIC SN A L EZ. FPHna L
ZZEWEIC O3 . B EXTORN B0
M~ E LT,

2. BEY HHIR

BT DR TR < —FBALROIT Y 7 A4 T
=y 7R B 1927 D v T OISR L
BET, ZoWETiE S 18~2 fH<H
DO Z TS, Bf TGS T RIS IERE 230
DI, KRIISIEI, B MEATZRED
T—HKiBIIE > T Db boa:iad L RE TR
DT DETIHE L ©Eh o7 &0 RN T
R

H 9 — DB I VMFFETT A, Ovsian kina(1928)1Z &
5 e ANEITHRMAE LR &b, RETOME
EERLE D LT AR D, UL T L
VX DA KD LX) LEENT DRI
EBEBEZOLND EVIBIETT,

=T IABGELENHIDOLHY ET, TIUISEID
R 72 D LN OTT A, AT T—1Z
TWERRE LTS EEICEIRTDE, b —E#k
L L LESTFONEmS 2D LWV IFETT
(A74 K 2),

BEY 2 E DR

* Zaigarnik (1927) V7 A HiLb = v 73R

BNE IC18~2EOREE BITEH, HEOREL

BETTEICPH S €. 2NEICIYEALER

DR TRBICER-TLWA3L0OEFHIFTE S -7-HBR,

RETHRBEOFNETEELY bEREE N

* Ovsiankina (1928)

AEIEEEMA SN ED, AR TORBEEERL

L3 eTARERDH D, AL ETLy v —N

ﬁ%’&ﬁ%%%‘é& SE@EMTBILICLEBEEZS
5,

s ZT I RBHR (Craig, 1965)

ABRESNT—LISEL

A&, bO—EBEILLD RS

F LTV B RC kBT
SELI @RS,

A5 K 2
BOETIEE D WO BN STV DML NS &
1l 2 1 Halkjelsvik and Rise 0 2015 FEOMFFETIX, &
NN OFEEO AT Z Sl P S5 & i
2 EHHEATERISE L) ETHLENI HLOTT,
ZHUE, WA TG D 72D DOFEE o7 TRYEA K
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THZE) BEBRZIMEIZL > TE i) L7e-

7-eEZONET, 22D AMICIERELER L
72N EWI IMBHDEDIEE, ZOMENLIZE RS
L EWET,

Kupor, Reich, and Shiv DHFFE H BUKTRS . E9°B0
FHICWgE R T, 7 T4~ v 7 AR CHEEE
WrLEd, LA ¥ —%y b hovaye s
YA Mz E A IWRATENE LE L., O
A7 TIE (psychological closure) 23R C, BRf%
DN & 134 BIRD 72V TN O EAR D3 A B LT &
WO HDTY, o T, HOITHTKR TEDE LI
RNGAL R CATENZ1T T < BIDTTEI~ DB
DIREELZEBHDHEHITT (RTA4 K 3),

BIEY 2RI DOHR
* Halkjelsvik and Rise (2015)

ZHN#E ORBORITE RSP X
L ELBEEERSELIE LT
BAT-OOFETH -7 |REEH
SINFEICE->T [BH) Lotk

* Kupor, Reich, and Shiv (2015)
EBMEICRGEERY, 77147y 7 ADFEAOET
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Achievernent  Motivation Scale
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Achleverment  Metivation Scale
L // NS Lang & Fries, 2006; 38, 2010]
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Emmanuel Manalo (FUERA)

I'would like to say a few words to close the symposium.
You may be wondering why I put this picture in here (Slide
1).  Pethaps you have heard about the independence
movement in Catalonia, Spain.  This picture is of young
people protesting and trying to get their voices heard in
society. This picture, among others, has become a symbol
of the movement around the wotld of young people getting
involved and trying to make a change.

ZOFHEIL, MO Z & TREEERNT/R > TN D A
NAOHFu=THEOLEOTY Slidel), ZOD
BFEBLE SAFOARHTOETN, FHHEPER
DEFIZED A 5 L LTNDDDITHEDRHED—D
T

e - ¥
Summary and Closing Remarks

Emmanuel Manalo
yoto University

srv e e oL 3@ kyn oo

Slide 1
Why did I show you this?  Last yeat, I told you about
the word of the year, and this year I would like to mention it
again (Slide 2). Oxford Dictionaries chose ‘youthquake’ as
the 2017 international word of the year. Itis a noun, so you
can use it in sentences like, “A youthquake has altered the
Westminster landscape,” or, “Couture is undergoing
something of a youthquake.” It means a significant cultural,
political, or social change arising from the actions or
influence of young people. This word is not new. It
otiginated around 1965. However, its use, especially in the
media, surged in 2017 due to various worldwide events.

Young people are getting more involved in political events,

protests, and other similar events to try and effect change due
to their belief that changes need to be made. Oxford

University Press President of Dictionaries Casper
Grathwohl considered youthquake to be a word ‘imbued
with hope’ for the future.

Youthquake & (%, youth & earthquake % ¥ Giot
ToIERETE L EWE T2, R IR IR EFE—FD
SELLTEINTOET (Slide2), WAWNAREE
BEHEITE AR DS TWI ) ET5HZ a0
F7, Je& 1965 FEIHEDIIGD - STETT N, 4
I o CRIHERANE X 7225 Z LT, 54D
SEILEBEINEEZI>TT, ZhEEBEEL TV
Oxford Dictionaties O R Casper Grathwohl Feld,
COFELIER~O HAWGHT2) SHELE -
TWET,

YOUTHQUAKE

= Chosen by Oxford Dictionaries as the international werd of
the year “or 2017
= The word that kest represents 2017 ir languags
* Definltion
— Moun{uses: e g, a youthquake has cfterec the vestm'nster
tandscape; coutre s undergoing something of o youthguatke)
— A signiticant cultural, pelitica, or secial change arising from the
actions or influencz of yourg peop e
v Criginated fromr the 1960s, hut Fad a surge in use in 201/
due to varicus events worldwide
* Uxford University Press Fresident of Lictionaries, Casper
Grathwohl, considered youwthguoke to be a word “imbuec
with 102e” for the futare

Slide 2

You are probably still wondering why the word
‘youthquake’ is relevant (Slide 3). I brought this up because
it is important to appreciate and become mote aware of the
significant contributions of young (or younger) people to
education.  In today’s presentations at this symposium, it is
quite evident. Many of the presenters we had today, more
so than in previous years, are from some of our younger
researchers. I also noticed this in the special issue of
Thinking Skills and Creativity. A large proportion of the
people who contributed to the question of how we can use
failure more effectively to promote beneficial effects in
education were younger researchers rather than older

researchers.  Another related point is that, as educators, we
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need to consider what we can do now to promote different
learning outcomes in young people, so that they in turn
would be empowered in the future to effect the changes that
are necessaty in soclety. Therefore, young people should
feel empowered rather than disempowered to do what they
feel.

AT, AIAFAIZ BIZBIRD 8 D D & s T
2Hb0HoLed ERVWETOTHIALET
(Slide3), EFEHZ I T EBNETR, SHD
DURVY LERTH, HONTEE DFEERNL R
DIVE Lo, £/ FHESOMREL L TWZBRIC S,
HFEEOEIG R @7l LI/ IEE LI,
THOLEZENDYL, FOANLELREBICRELE
BRLTWVD Z L2382 2 ENERIELEL T
£Y, £ REBEFVHBELEL LT, HFOR
BEAREL, OWTIIHSIC R DS LR LT
72T, BN TEDLNEEZRDUERHLHTL
X9

Relevance to us?

* Appreciating and becoming more aware of the
sipnificant contributions of young (or youngzer)
people to education
Bvident ir today’s reszarch presentations
— Cantributors to special ssue of Tinking Skills &
Cragtivity
Considering what we can do now to promote
better learning cutcomes in young people, so
that they in turn would he empowered in the
future to effect changes that are necessary in

society i A
. '.5‘

Slide 3

I would like you to pair up with someone who is of
significantly different age (Slide 4).  Find someone
approximately 10 years younger or older than you. Do not
pair up with someone approximately the same age as you.
Take turns asking/interviewing each other about what
specific points from today’s symposium they consider the
most useful or valuable. It is important for us to not just
talk to people who are similar to us, but also to people who

are different so that we can get different perspectives that we

normally would not get to due to them being in different

social or age groups. Please ask your partners what they
found useful or important in today’s symposium.

2~3 O —2 % LEL LD (Slided), H
&0 10 #E< BVVEROE 9 N ERA TT 22
D, SHOTF A AH v aORT, HRICE -
TN —FERDDH -T2 LB D EFWTAHATLSE
SV, B LR NEFETZ LT, HRBIIAD 2
LOTERVETLWEEGD Z &N TE D LN
FTALHHBENTHVND T A LS THAEL X I,
253 1 A1 3T D E 2 THW T 7ZE0,

Brief activity

* Pair up with someone who is of significantly

different age to you

— Find someone approximately 10 years or more
younger or older than you

— Don‘t pair Jp with someone approximarely the same
age as you

Take turns at asking/interviewing each other

about what specific points frem today’s

symposium you consider most useful or valuable

- and your reasons

Slide 4

<ITN—FT—7>

We have talked about two research projects in this
symposium (Slide 5). The one that we refer to as ‘Failure
Kaken’ or ‘Failure Utllization’ is in its final year. The other
project is in its third yeat, so this coming year will be the final
year of that project as well.

ZOTVURYY LTI, 200570y =7 k
IZOWTCEEZ LE L7z (Slide5), — DI REME
M, Zhud 4 FHICRY 9, 3 FRHITR>TH
5 DI 21 AR T, ZAUTRED R TTS
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Research progress

= AY2017 was

— £rd and final year of: Develosment of school
education and the efucidation of the mechanisims Lo
promote effective learning: Toking advantage of the
oppartunities that ‘educational faiiure’ presents (JSPS-
supported project, 2014-2017)
3nd year of: Understaading, measuring, and
promoting cruciol 21st century skills: Globa!
cammunication, deep fearning, and ceitical thinking
competencies (1SPS-supported project, 2015-2018)

Slide 5

One of the previous year’s achievements that has not yet
been mentioned is the publication of the book “Promoting
Spontancous Use of Learning and Reasoning Strategies:
Theory, Research and Practice for Effective Transfer.” (Slide
6) Itis published by Routledge in LLondon and New York.
Half of the 19 authors who contributed to this book were
Japanese, and a lot of them are in our project. Neatly all
key members of the project have contributed to this book.
Thope you will take the opportunity to take a look at the book.
If it is something that may be useful to your institution,
university, or school, please obtain a copy and read it.

WS AMCEFPNTE QO RPoTZ L & LT,
HFER 72 T ORI 2 R Z242 S 12T T e
WHZET, rYFrb=a—a—7PbHTNDS
A3 D FF (Slide6) FEAZHBALDZ & & ER
LTHE> TWETOT, BLDBHIUTBFITER-T
HTLTEENY,

Mew book — published
by Rautladge in
Lendon and Mew Yorlk

Slide 6

To finish, I would like to say thank you to Professor

Ichikawa, especially for leading the failure utilization project
(Slide 7).  Dr. Uesaka, thank you for organizing many of the
things that happened in these projects. Thank you to the
members of our two research projects, and to graduate
students who have contributed alot. Thank you also to the
Japan Society for the Promotion of Science for funding these
projects.  Finally, I say this every year, but I would like to
give a big thank you to you, the participants in today’s
symposium. It would not be a symposium without your
participation.  You provide the motivation and the impetus
for us to do the hard wotk to present at the end of each
If anyone would

academic year. Thank you very much.

like to talk before you go, please feel free to seck me out.
BZIZ, WANWAR N BITEH O SHEZ R~ T
BELWERNWET, BffZ ) —RFLTLEE o7
MG, HEBRSEAE, Z Do A L =0 D
Eho TNDEZDOVVRT T AMIETLEEST
WDRIEEE, EIANPNDNGZE, BENND
DEHLIZWE B REFS T 1 AERFZEL TV T,
BEAPKTCLEESTDLIZDOY VRY T L
ERSTHWET, L CnET, HontrI&

WET,
l%l

* Professor Ichikawa
* bOr Uesaka

* Members ol our Lwo research prajecls, and
graduale sludenls

#

= lapan Society for the Promotion of Science
* YOU —the participants in today’s symposium

Slide 7

(fif)  FTRELH Y ETOT, LA LITFHUL
RTLEE, HYRES TSNELT,
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