Vol. 22 No. 4

V. ZHEDH, BEOE, TOROHM 50 BT
A E L7z, ZOFHEIC Chomsky HHIZ XL 5
WD SN TWE T,

FEECHECLZ LRI A ERDIIIIRY
F.ob MIFETOEERREE b o TETRINS DS
EBEENBED L) BB THHT 2013, WH AL
FERAMEECTH 20 L Y RES T, ZOWBIEE
% [WESHE] CHioHEZE [ar¥ry 2l )
LIER. o bR T FxE, ESHOM
WoZ LTy FFEHN X7r—< ) i3, 2
DWNAEEFE L MO BIES 2 ik % SaLBEEICA
NELTHERIGEOMIITT. [ADFHETHFOH
ERRND—2ICAZTERATHALG %) DRE2
HINCOWTHPAL ) R EDBFERLDOTIEI RV
PEV) OHRIEIAEAD [FiR] © (] »h e
LRWET.

D7z LiE T&iw] #27%<Ed NG ZEidl
WERA. 272, oA, [ENSE] &
W) LRVTOSREDSEG LE TS, %ITASA
DHEIIE (BRTTH) TN H72DH0HDHY
FHA. L) THE, SRR LRTOT
X% <, WU, Chomsky 59 [FHEIEHMERE
(Science Forming Faculty, SFF)| ®139) 23L&
I &AL EY. SFF & FL A, & MIEAT,
SFF 3#EER % B SAA T, [RHAIEHRETT (Science
Forming Capacity, SFC)] (25t &5 & M
ENTVEY. SFF OEZE 10 ERTH 5 0%
TECBINRD, HREFLEES2bDE LTI,
1988 4-® Language and Problems of Knowledge
(Wbw %, [Managua Lectures Sakfil) D 5
BrBHloLllnwtEwiEd. 7% FLOYGE
KT, SFF D13 5 (BEFR Y 7 B fif R0 F23E M 722 5L
DIFRHGTEVEGHE L, TOFRT, [Bwvo
& (stipulation)] DIHEHTVWEHA.

ZAREAT, < Chomsky DHFEE L XTI
HrINE, EXHIEIHBETLH08H5%>L
V) OP [Fiw] ZRAREZROKILT, €0 117
R TOREFELEIDERCFE LI 7272, €o0
, FIE$56%5, EBbALLFEIILTE2L LR,
(il 27V TP LAbDET o LNy 2
Ny ZIZANTHRBLHAVTWE L.

5 H ORI FICIE Tl E & w00, H ik
DFEDLHEHDT, 6 HICA-TS, —E, FAANH
PFT, ALEDIZYETS Z—#L%wss, HHEIZ

=BT HA

B 539

BAZHMEZ LX) LEVHROTWEEZIATLE.
BIFAEA, BALIICTOHAL L,
HNEWVIDIIZALLDEDOTLL). &iFhk

BAERRFEE T LW RERARSE b LAY

OHHEFMEBAEF L TR LMD X HIZBIAND S

wirh e (&, [HilgFER] &) X )b [MIT

SR LS o703 ) IR iR & A ST ReE

MRS LNFRA), PREHITAHORYE

L ZOWHEE HANCHES L) LRV TIRE

ARZEEFEBZVWETSEEBSTEF LA o7,

RIIASATZLDEZ, <KBLHLAVWI>EEWE

THD. %213AEAD Chomsky R®b72{ LizHD

ZRHMLEHo TN TR EHIEL TV T,

Lo LEAIEZ T, BHEVWOEZ 2 ROITFE IS

BELREE STz, EALMNIFRD £5
LD LIRS T, Wb FEVZS, 72

#HEFIA.

Naomi’s Vision: The Learning
Sciences and Sciences of Practice

Marlene Scardamalia and Carl Bereiter

Professors, University of Toronto

Naomi Miyake was a wise, soft-spoken super-
hero of the learning sciences and “sciences of
practice.” We admired Naomi’s work before we
met her, and still frequently cite her doctoral re-
search on explanatory reasoning. She visited our
research lab in Toronto almost 30 years ago, the
first of many meetings filled with laughter, great
food and wine, and shared dreams and schemes.
About a year ago Naomi wrote to suggest we
meet. Marlene assumed a Skype meeting. Naomi
had a better plan. She scheduled a 4-day trip to
Toronto so that we could spend several intense
work days on a plan to realize one of our shared
dreams — what Naomi referred to as bringing
the learning sciences and “sciences of practice”
into greater alignment.

Several years earlier we had discussed the need
for a new international initiative along that line

— something that a number of other learning sci-
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entists were inclined toward as well. At that time
Marlene was a member of the large industry-
supported project, Assessment and Teaching of
21st Century Skills (ATC21S), and Naomi was
involved in implementing related goals in Japan.
It seemed at that time that ATC21S, with its in-
ternational outreach, might provide the needed
context for a coming together of the science and
practice of learning in the service of emerging
demands of knowledge-driven and innovation-
driven societies. Naomi championed formative
evaluation to understand how we can evaluate
individual learning processes to make full use of
evaluation for tomorrow’s classes. In an overview
of a session she hosted at the University of Tokyo
with her colleague Hajime Shirouzu (NIER),

they characterized the challenge as follows:

Society requires of every learner the competency
to learn and empower her own competency in a sus-
International projects like ATC21S

are under way that name those important, but

tainable way.

still unclearly-defined competencies as ”21st cen-
tury skills” and consider assessment and teaching for
them. These projects aim at going beyond the inter-
national comparison of benchmark test results. In-
stead, every country, state, or school tries to set their
own learning goals, share big data not only of achieve-
ments but also of learning processes, and reflect on
results of their action research. From those trials, we
can learn about how to set assessable goals, to col-
lect and analyze students’ conversation, writing and
actions in situ with full use of ICT, and to redesign

future goals and classes.

We met several times in Toronto and Japan
to discuss possibilities of a major design initia-
tive. It soon became apparent that this initia-
tive would need to be both broader and bet-
ter grounded in contemporary science than any
of the “21st century skills” initiatives spread-
ing across school systems. It would be more
about pedagogical innovation than assessment,
and it would need to uncover new competencies,
requirements, and opportunities rather than re-

lying on committee-generated assessment stan-
dards. The three of us (Naomi, Carl, Marlene)
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were well matched: Naomi dreamed of a more
powerful combination of the learning and edu-
cational sciences—a core common science. Scar-
damalia and Bereiter published an article titled
“Does education for the knowledge age need a
new science?” in which it was argued that ed-
ucation is ill-prepared to educate students as
knowledge creators and that educational the-
ory had to assimilate complexity theory in or-
der to meet this new challenge. We, along with
many collaborators, were trying to accomplish
this through collaborative knowledge building
pedagogy. Meanwhile, Naomi was working to re-
form Japanese education toward a similar end.
She has worked tirelessly in collaboration with
Hajime and university, policy, ministry, school
board, school, and business collaborators, to ad-
vance new models of education.

At the same time, in her own laboratory at
the University of Tokyo, she was doing ground-
breaking work in new ways to engage children
productively in work with ideas. One of our great
joys when spending time in Japan with Naomi
was observing children as they engaged in jigsaw
learning with robots. Even without understand-
ing what the children were saying, it was evi-
dent to us that when interacting with a speak-
ing robot at their table, children joke with and
speak more boldly to the robot than they would
speak with a live teacher. Naomi transformed
the jigsaw method into the knowledge construc-
tion jigsaw and, as we have elaborated in a re-
cent article on self-organization in education, her
robotics work sets the stage for impressive forms
of human-machine collaboration.

We had yet another bond — we frequently
talked about how wonderfully served the field is
by the work of Ann Brown and Joe Campione.
Our collective goal has been to enable large-scale,
research-intensive work to democratize knowl-
edge and establish a new order of educational
achievement. Naomi and Hajime kindly traveled
from Tokyo to Nara — the location of ICCE2014

— for a meeting. It was a glorious November
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day and we walked and talked about design chal-
lenges underlying theory-driven big-data initia-
tives. Given the abundance of online educational
data, big data is all the buzz these days. But
in addition to big data, our work requires in-
terconnected knowledge building networks span-
ning great diversity in student populations with
data fed back into activity to support ever more
advanced accomplishments. We have not set
in place the formal international partnerships
needed to share data, but fortunately, Naomi’s
gentle, modest spirit is matched through clear-
minded, insightful leadership. She has helped

establish a strong learning sciences community
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in Japan along with networks of schools commit-
ted to continuing the work she has championed.
We are only steps away from the innovation net-
works we aim to establish.

‘We continue to search for special arrangements
to ensure Naomi’s work will continue, and toward
that end we plan to launch an initiative titled
Building Cultural Capacity for Innovation. We
will do our best to realize Naomi’s dream, as we
understood it — to support a science of prac-
tice deeply embedded in the learning sciences —
one that will advance education in our nations
and through international collaborative arrange-

ments.



