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APy ol N The challenge of
about 12-year-old-studen "intellectual engagement
= Engaged (50%) .
= Stressed (5%)
= Moderate cynicism (15%) |
= High cynicism (5%)
= Emerging cyninism (26%)-
. e o ;




Paavola, lhipponen, & Hakkarainen, 2004)

Knowledge-acquisition Participation metaphor
metaphor (



FUUrErFEiIEsNnnovation capabilities from
EVEIRYORE ('rJomQ; -Dixon 2001; Facer 2011)

e Cumulated challenges and risks related to
climate change, sustainability of Earth and
Global changes radical inequality and the potentially emerging
"ingenuity gap” (limited collective
inventiveness)

e Constantly transforming professional life
necessitates life-long integration working and
studying while many adolescents loose

permanently interest in learning at school

Societal changes

: : » Unforeseen requirements of personal and
Changing relations  jjaborative knowledge and creativity require
between education students to constantly stretch their capabilities:

and work I(:)Eecc;ming "shape-shifting portfolio people” (J. P.
ee
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1 entary-school students are
advanced iInquiry driven by

. Students follc')-v:/- their research questions, working
theories interacting and sharing expertise

= Focus: how technology-enhanced learning elicits
conceptual advancement and change within
classroom



SSIve Inguiry Model

elearning, Hakkarainen, 1998)

Setting up Research

Constructing Working
Questions £ = " Theories
! Critical Evaluation
Creating the Context 2 I
— 3

N U o T Searth}ng Deepening
Refocusing 7
Inquiry | B - ___—TKnowledge
Generating Subordinaté
Questions

Investigative learning is a part of Finnish national curriculum guidelines




sEneration; 2:

claiNPEtICIPation!
.3

Analyzing (Urme' Ay ~|ble) classroom practlces
e LJ tONMEKE progressive inquiry to work

artingftolviaeotape processes of teacher
gwan ce (Inguiry cultures capitalize on teachers’
unaccountediinvisible orchestration work)

= Analyzing patterns of participation in computer-
supported learning by relying on social network
analysis (from individual to relational phenomena)

= Extending studies to design of material artifacts

= Expanding the scope of investigations toward
workplace communities (climbing out of the box)




(Seitamaa-Hakkarainen, 2001)

Defining design Creating conceptual
task and design and visual design
constraints ideas

| Learning by Collaborative Designing (LCD) model

Evaluating design
ideas and
constraints

Creating Design
Context

\ Connection to
' { expert culture
and data
collection

L

~
Experimenting and
testing design ideas
(sketching and
prototyping)

< —

Elaboration of
design ideas and Evaluating
re-design function of
prototype



ts,

2 aspect of Iearning allowing
simultaneously to acknowledge both the
subjective and intersubjective ones.

Evolving framework for examining knowledge-
creation processes in educational and
professional contexts (including academic
research as networks of creative projects



igciouicaliappiedaEremerged through a network of research

~ projects Interdisciplinary learning
science (technology
mediation, design
experiments, close relation
to practitioners)

Collective
creativity

esearch

Acad

Pursuit of educational
transformation much more
challenging process than
initially expected

Networked
expertise
(SITRA)

Professional
ietworks

Social —/ Handling

creativity

Higher
education

Growing
Mind

Artifact
project
(KF)

CL-NET
(CSILE)

Basic
education
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4 WP5. Promoting systemic )
educational transformations
- Research-practice partnerships for
supporting school improvement
- Professional development for
supporting teachers’ epistemic
flexibility

. J

!
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¢~ WP4, Digital analytics for future ™

learning
- Digital tools tracing personal and social
learning processes

G@ﬂﬁg MieEsPersonal, social, and

iutional renewal at the digital age
eSealCHEIOgramme ofﬁ‘@f\tademy of Finland (2018-2023)

o

,f’WPE. Cu-creatiue“‘

.
H"‘m-

- Empowering learners to utilize learning
data and formative assessment
- Assessing 21% century social learning in
g knowledge creating learning

-

GROWING

\MIND/

f’ﬁfPl. Longitudinal development
- Learning, engagement, and socio-digital
participation of 10/15 -years olds)
- Impacts of digital activity on
adolescents’ brain functioning (risks and
o creative possibilities)

-y
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" WP2. Growing Mind

interventions
-Interventions empowering learning
and development (growth mindset;
grit, social belonging; peer learning,

o shared purposes)

V |

WP3. Pedagogic innovations for
epistemic flexibility
- Learning by making interventions based on
scientific, engineering, design and
entrepreneurial practices
- Learning by gaming and game making _/

interactionin

context of ‘!»‘

researcher-practice 4

partnership P

-

. -
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nsycholog

Multi-disciplinary network of educational research, craft science, developmental
computer science, game studies, and neuroscience



Digital natives from the
beginning of their lives
cognitively socialized to use
socio-digital technologies for
thinking jnd interaction
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Digital immigrants,
In contrast, use socio-
digital technologies as

weakly integrated exter-

nal tools




THE
Y SHALLOWS

; {ﬁ'\%, - - Intensive but meaningless use
\ of ICTs may create shallow
- “grasshopper” minds unable to
| oy, reach in-depth learning and
\\ understanding

» Intensive multi-tasking in
terms of using multiple media
simultaneously appears to
corrupt capabilities of
sustained attention (Mind the

Gap, Moisala ym. 2016)

« Simultaneously, digital gaming
develops working memory
capabilities (Moisala et al 2016b)




sing digital technologies (Ito)

Friendship-driven use of technology.
Hanging out by keeping hyperintensive connection with
extended network of friends through texting, instant
messaging, and emailing mediated by mobile devices and
social media.

Interest-driven use of technology. Using
socio-digital technologies for pursuing interests, such as

seeking knowledge, sharing hobbies, using and creating
media, and developing technological competencies

Creative educational use of technology.
Advanced practices of using socio-digital technologies for
solving complex problems, creating and building
knowledge and artifacts and, preferably, pursuing long-
standing “trialogica

III

study projects




PEAJOJIES) of trialogical,
KNOWIEA@E=Creatingpearning e

cH

Knowledge-creating === :
learning SO

Complex (real-
world) challenges
Spatio-temporally

extended efforts
Building knowledge
creating artifacts

Social learning,
peer collaboration
Boundary breaking

projects

Traditional learning

Simple, closed
broblems

Tasks related to a
lesson or textbook

Reproductive
assignments

Individual
assignments

Within school tasks
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Linear pedagogy

Acquirinm
ciplinary knowle

= Focus on simplied
and outdated textbook
knowledge

= Becomes rapidly obsolete

= Content without methods
looses its meaning (intert
knowledge and routines)

Democratizing

dge-creating learning

\’ Methods of
. ethods o
Content | knowledge
knowledge formation

Application and creation

of knowledge

= Inspiring real challenges

= Scientific, engineering,
design and entrepreneurial
practices

= Sharing expertise in collabo-

rative pursuit of challenges

expertise



Phenomenon-based

approach on learning

N . Cross-cutting study projects

4 for bridging isolated disciplinary silos

| ~ and integration of knowledge

= Each year a cross-disciplinary project
for investigating complex real-world
phenomena (e.g., life and death,
poverty, climate change; human and
technology)

= Empowering students to design
curriculums

= Challenging teachers to go beyond
their comfort zones

= Fostering multi-professional teacher
collaboration

= Networking with cultural
communities beyond school




IRventiohMedagogy: Co4-Lab P

Ing elements of maker culture to school in
of challenging knowledge-creation projects

students co-designing and co-
cting complex artifacts sparking
ellectual, engineering, and aesthetic challenges

@perational methods of creative making that
provide access to experts methods, practices and

networks '.
STLEM

Science | Technology | Engineering | Arts | Mathematics

EDUCATION

= Creating spc |
for making and inventi
at school

= Complex invention projects
supported by traditional and

Ethos:

= Everybody can be an inventor

= Best ideas are co-created

= Ideas develop by exploration

= Inventing requires sustained
effort across iterations




OPENNTaME 0ifCo4-Lab projects P gt

Orientation
Design
challenge
Co-Inquiry
Ideation
Exhibition
Knowledge
seeking
Co-Inquiry
Fabrication
Exhibition

-

Analysis of various artifacts, their history and features

An invention and design challenge (investigating earlier
designs and their users)

Exploring and testing ideas through science experiments
Producing design ideas and analyzing design constraints

Presenting ideas and getting feedback from peers,
teachers, and experts

Knowledge seeking from museums, internet, joint field
studies

Testing design ideas, creating mock-ups and prototypes

Fabricating models and products

Introducing and publishing inventions and reporting
knowledge creation processes
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Snhack MaAchie


https://youtu.be/dAZcFMHT-Lw

P N
For families, for all
It shows the content of a fridge and tells you what you need to buy more.

A display shows an animation of the fridge’s content. It shows which
products are about to expire and which are running low (a red light and a
sound).

It is shaped/sized like an iPad. It has magnetic covers to keep it attached to
the fridge.

Magnet. iPad, screen, electricity, internet, plastic.

] 0 N
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Teacher students orchestrating méker projects at schools when doing
their practical training



L =lMaking and creative expression are
d part of human nature

=\W/hen sharing products of our
making, we feel whole (mattering)

=\\/hen sharing products of making,
AUmans give a part of themselves

=Making requires and facilitates
multi-faceted and rich learning

=Making requires sophisticated
Instruments and practices

=Creative making is playful

=Make culture invites open
participation of diverse learners

=Making requires guidance/support
=Making elicits human growth




PalloMErEierand learning by making
(Patle Blikstein, Stanford University)
= FromconseiBlisnessiofireal”
LOISCONSCIBUSHESS Ol the
POSSIPIE™ -
W hESeEr ca WOoern
perce/Ve tHeISEVes as
Nakers OIRGUILUrE, We carn
declare [as| taken’ the. first
step for them to feel the
Importance, the need and
the possibility to lear
reading and writing. They

are already literate, A genuine sense of contribution
politically speaking. inflames learning and development

¥ B
.....



Distributed
agency (47%)

- Collective efficacy,
social sharing of .
expertise and merging gle

\ efforts /‘ |

Personal
agency (32%)

- Personal efficacy,
strengths and
expertise

there been a
mistake?

 growth of capacity

) Surpassing oneself
supposes three
mplementary forms of

karainen et al., 2014)

Objective
agency (21%)
- Object-oriented

interagency,
transactive



lieachersrane hearts

SOUISFOI KN .JstJ,J;
iearming

earning across short and

ong terms

= Engaging in practices of co-
teaching (professional
collaboration)




BUllaingranfextended professional

-~

Earning network

Academic
Institutions

"‘“ Expert cultures

Parents Teacher

T T Boundaries
Local community colleagues



REseanenEpractice partnership
=SeciallyAreplsEknowledge
EEdEdJOIISEoolImprovement
canfonly e created’ in.
Interactionwith teacher
PraCtitioNers
academic'résearch and reguires
adapting investigations to
practicalities off schools (e.g.,
practical measures)

=Collaboration with researchers
give teachers new perspective
and foster professional
development




GlowaIRCItizENship education
alaftrialogic al learning

U INCOIIEXLSHO]? ,QLJ chool -community relations
NEaEINERParERtS andfether community members in
CeUlVERSCHO0) PFOJECLS) \
N0aginarSeREPINRFCOMMUNIty development efforts by
dddressingpvitalNeeal societal problems

Providingrarsenseiofi mattering for students by creating
tangible objectspstich as artifacts and services, that have
meaning beyond school studies

= Working with shared ebjects assists in building a coherent
learning community across diverse groups of students
(school achievement and cultural differences); diversity as a
resource

= Pursuing joint objects in teams make students positively
interdependent (mere dialogue may not be enough)

gl ol
<]
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- future

i 1. Making schools as
~innovative knowledge
communities that use
research-based inno-
vations to systematically
improve their practices

| 2. Engaging students in
challenging “trialogical”
study projects that
involve creation of new
knowledge and artifacts




Linear

. Goals are predetermined and
given

. Knowledge content fixed
(pushing knowledge)

. Methods and stages of activity.
are pre-given

. Activity is' highly: scripted even
if'some improvization

. Activity: context within
educational institution

. Summative evaluation and
possible formative elements

. Only teacher functions as a
progressive problem solver

‘nonlinear pedagogy
NORhinear

Cozlls cfe goer) arid gelrdlzlly
Uriforaseer)
Kriowledee coriternit ggen) crid
axozniclad (oulling
Kriowlecee)
Metriods anid stziges of @re
anvisioniad OuUE rrizly transiorss)
AGHVIWAISIEITIERGET ol
flaxioly siructirecd)
ActlVity coritaxt exozElricls
avornicl edtezitiorlel Institton
orrrleitlve arlel davelgorneritel]
cSSESSIIENMIECESSERY,
varyoocdy nEs to ariiclgejte
INIOEESSIVENIIOIIE!
solving (“creative failure™

e
_
=




Emerg f) J pESSIbilities of educational
CIo-aigjtal technologies

1. generation

centered
model

- .- students, .
Socio-digital s ches anc 3. generation
ecology Multi-faceted Sehools Flexible - Democratizing
model spaces and places ecosystem Innovations

- Co-configuration of
interventions

of learning of technologies



EMEngINgsoeio=digital ecology of learning

Interaction and
collaboration
Felevant for
learning and
development

Teachers and stu-

dents’ socio-digital
competences and

practices

=> Radical
Flexible and ;iﬂgsc»)llgenn(\)/f_
distributed digital tools and i
places and technologies ronments

spaces

Locally emerged distributed innovative knowledge and
media practices (knowledge practices)



iments: co-designing solutions and testing ther
ith community participants

uuuuuuuuu

DESIGN ...
THINKING ot atyourrescarc

|
and observe where your

PROTOTYPE

Build re I ctile
tlo

P
g*yd

EXPLORE



Ch:JJJe IYES Of integrating digital

s with ed catlonal practices

'5 chJ ||
[ as .Jrurr)

igitalization of the matri ’LJJ;JE];J

xamination has changed the
Situation considerably. '
I -*JJY—‘J”JJJJJ SOCI fﬁJJJJL‘Jf—Wr UC
(Mobile and wireless EinJ"
thousands of adaptable appl%tlons
new generation of teachers, and new
institutional commitment

r

. School improvement requires
research-practice partnership
aimed at cultivating new practices
of working with knowledge and
media (knowledge practices)




iliclegicalNiaMEWork inspired by Seymour Papert

Children’s learning happen especially = Artifact-mediated thinking
“feliciously in a context where the learner

is consciously engaged in constructing a inflames lea agligle

public entity ! whether itisasand castleor ' Improvization al exploration
L= OpPEeNs up new pathways of

learning

s Artifact-mediated interaction
fuses students together

= Artifacts may become
iInternal and external tools of
thinking

= Creation of artifacts provides
sense of contribution

= Building identity as pros-
pective creator of knowledge
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IMITYSAMLS 6Ty rit ysAmis
=NeUCHING EXEIPIE O

- KULTTUURI Luonto ume'raLous
eritreprenaurial rereyzl I T o 4

OVOCAUONBIFECUCALION - T
LateMES SLUAENTSE
earningrenuieachers! )&
C rofessjon:l GEVEIOPIMENt o=
VORI entergrise =
like customerpPrejects
= Teacher as team' coaches

= | earning content in
context

= \Working constantly in
teams

= Monthly celebrations of
student achievements



Gamliication™anc creatlve

game making (game jams)
EranspMeViaiS centre oifexcellence
gerefelellplefielis |
= Game Jams: Intensive
working| (48h),in a collabora-
IVE s,),Jgs Tor co~de§*1r, I
a new game (st
gamers, gan

» Teacher game jam:
Professional development
workshops that involve hands-
on learning of ludic learning,
exploring educationally
relevant games, reflecting on
their pedagogic use and co-
designing learning-by-gaming
projects
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ﬁjﬂﬂaﬂj’g epistemic flexibility:

- Knewledgemaetices that enhance
capability terintegrate formal and
informallknewing in'solving complex
Open-Ended problems:

-Te&hers’ epistemic flexibility:

capability. tererehestrate nonlinear, open-

ended and INVE ,&‘udy ProCesses

rather than highly scripted, closed and

reproductive learning tasks.

= Cultivate operational competences that
inventive epistemic games
(investigative learning, knowledge
building, learning-by-making) require in
rapidly changing innovation society

— A TEEATRA [ - =l =jm
EpIStEMICTiexibility (fluency)
(Markauskaite & Goodyear 2017)

Professional and Practice-based Learning

Lina Markauskaite
Peter Goodyear

Epistemic
Fluency and
Professional
Education

Innovation, Knowledgeable Action and
Actionable Knowledge

@ Springer
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Rreiessional epistemic cultures

Ko j {ammrn Jensen, Lahn, Nerland)
JEjsEepmlle cujtl; SXCUILES Or using,
drezitinle), cricl Welrrelnilial J..upw dge
(HOW GOIWEKNOWAWRAIIWE KNOW?
= NEWSIBIWIECGENIACHICESTNEEUE
because: , \
.Constant en Icos) erJ g o novelty without
‘establiSHECNPIECHCES  Or Stic dards

2.Conflicting K le J G@e claims that arise
uncertainty and' disturb work

3.Knowledge processes become a visible aspects
of everyday working
- Creative, transformative and dynamic
knowledge practices for overcoming
unforeseen problems and challenges
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SOCIEty

epistemic
| culture

%' \‘
Creation of novelty

through pedagogic

. experimentation |

/2 V.

Adopting developer

role in community

Continuous effort of
updating professional
competence

Expanded professional network

(colleagues, experts, researchers)



Wigidisttfialogical learning?

iiiciogicalyEaiiing isianiapproach based on third,

knowledyezcreatingimetaphor of learning (beyond

KNOWIEAFERACEMISIHON and participation ones).

Ilhejfocusiof trialogical learning is a collaborative

effortiofiadvancing shared knowledge artefacts in

long=termiprocesses

= Object-orentednEss (object-centered approach on learning)

> lrnsﬁgnd]mg PUrSUIt off knewledge advancement

— Interactionfsetween individual and collaborative efforts

— Cross-ferulizationreirknowledge practices

— Development through transformation and reflection (co-evolution of
artefacts, practices, and agents)

— Multimediation of trialoegical learning processes (epistemic, pragmatic,
social, reflective)

= A metalevel framework that can be utilized for
"trialogicalization™ of traditional pedagogical models (i.e.,
Eromoting features of PBL, KB, LBD that involve a stronger

nowledge-creation element)




Iifalegical inquiry

= AN RSERWEUORIPEdagegical models based on the
uiiglogicalfapproach .

=V OIMEINEPIOAIESS and in need of improvement

= Basedionrexpansion ofi progressive inquiry (PI
“model) Interms of

- “uttﬁﬁobjecbor“ ted inquiry in the centre

— Highlighting purstit of complex problems (complexity of
WARICh 'cometirem outside of an academic instritutio%

- Pushin'astunts to stretch their understanding by posing
guestions and working theories

— Engaging students in field studies and other investigations
that elicit cross-fertilization of knowledge practices

— Integrated focus on knowledge advancement and practice
transformation

— Facilitatinég user evaluation of knowledge artefacts
generate



AIMProvement science

y i | 2(-)‘1"5'; Coburn & Stein, 2010; Fishman et al., 2014; Penuel et al., 2011)
= Practice-dr cational impro-

_ vement s uideé'systematic
N . Model for Improvement
participatory transformation in . .
S . What are we trying to accomplish?
resea%tlce interaction o
ow will we know that a change
= At pilot IS, we decide small is an improvement?
cha nges to be tESt@’ define What changes can we make that

will result in improvement?

necessary steps; determine
measures of success (Plan);
implement the plan (Do), collect
data to test predictions (Study),
and determines the next changes Do
(Act).

= Analyzing variation in performance
regarding digital learning/teaching,
nonlinear pedagogy, epistemic
flexibility and collaborative learning

Act Plan

Expanding improvement science
from health care to educational
system.



SIX PRIliEPalfTe tures of trialogical
inquir

SIOIINSTICEENC J,JJ ct: of activity

H,J dhdriongstandl g pursuit of knowledge
J‘—‘J']F

Ween personaliand collective activities

. Cross:feri J gwr' owledge practices between
~ educational, ,)rJr“ sional and research contexts

5. Technology' mediation fostering longstanding
creation, sharing, and advancement of knowledge

6. Development through transformation and reflection
(conversion of levels of knowledge, deliberate
transformation of practices)



= Problems in the field well
understood

Support prevailing practices
Incremental improvement

Satisfies currently
experienced needs

Effects of activity
predictable

= Traditional approaches are
sufficient

Emerge new Weakly.

UNdErstood Problems

Crieate gradually new: practces

PDramatic Chandes (games=

Chanding)

| = Satisfies not yet identified
future needs

ETTECLS Off acuvity.

Unpredictanie

Iraditionallappreacheds and
methoeds fall
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IS | | - National Board
FInpisI e ngh of Education
Ealicationy ~st’andards for all
L f rning / ncouraging, ‘ Et_:'r(:; :f

,(b ~ enabling

ssionalism of #Supportive ethos),
tgchers Eary Intervention

Empowerment of Personalized approach
te_aching P rofesslor ACUIVe role of students
High guality teacher
education

Education system:
comprehensive, non-selective, central steering,
local implementation and innovation
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* The same mtellectual processes

| ]r igintellectual processes
RE Min 57 Roger Shank, 2011)

are important in academic

and professional

education

s Repeated contextual ]

‘ - Explanation/
con- prediction
ceptual Exploration/

yractice of intellectualg HVUC@'&D%D inquiry

'C) ACCE

r

* Diagnosis
* Planning
« Causation

IS needed  Assessment

fallur '
€ « Teamwork

 Networking




LEMIC mediation

v)

ot
=0)
(WOrKIng With '/mowledge
AItaCcLs)
Knowledge Work

Inquiry is always
multimediated
process

Inspired by Pierre
\jabardel & Gote Nyman)

Social mediation

(Collaborating, building
networks)

people work

Metawork

'Pragmatic mediation

(Organizing processes,
pursuing and managing
projects)

project work



EiuRgithe development of
[Stemic (trialogical) agency

-t / ...

ASSUMIENESONRSILIILY O
ddvancinyReolIEctVE knowledge

=SAGENRCYANVOIVECMNCO0 ting

nersonallendl collective knowledge-
AUNGPERORGS

aking inteliectuaifresponsibility of
ONE'S ownkeEuVity rather than
relying on atithGHLES.

= Epistemic agency develops
through overcoming
difficulties and learning
creatively from failures

= Building on and surpassing

prevailing practices, boundaries,
and constraints.




Co4 fc anges epistemic nature of

';/ " learning (highlighting exploration and
discoyer A compare Bloom’s revised taxonomy)

/ \ K Creating novelty /
Create \ Evaluate /

Evaluate \ Anal /
[ Analyze \—> \ 11 ay ) J
/ Apply \ KUnderstand /

/ Understand \ \§ emem- /
/ Remember \ ber




Ch :JJJe JeJ Of Integrating digital

s\withyeducational practices
/EC | , digital

ogies didinot oot as a part of '
mru CNOOIS. '

-
Digitalization of the matriculation

examination has changed the
Situation considerably. '
"'JJT—‘JJJJIJJ SOCi ;~cJUJgﬂ—>~r oJ¢
(Mobile and wireless EinJ"
thousands of adaptable appl%tlons
new generation of teachers, and new
institutional commitment

r

: Educational innovations require
systemic change that involves
cultivating new practices of
working with knowledge and
media (knowledge practices)




FHOGIESS 've Inquiry

EANPEN JEEIEEI NG EPISHE Ioglcal model for
epresenunarpncipal features of (scientific) inquiry.
. udénrs gENUINE JJ@SrJJn!_ previous knowledge
of tHENPHENBMENAIaS! a starting point.
Attention tojmein concepts and deep principles of
the domanm: ' -
= Deepening process where the aim is understanding
and explar atiof— phenomena.

= Students and teachers share their expertise and
build new knowledge collaboratively.
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SEIE

Foede & design mode
(Siez]fe |a & Bereiter)

~ —_)S‘Jj—HJJJ_ gnisiaer Knowledge-building approach
JJr-LL) zlplc) i ]HOF <] == dS.  guides students to treat ideas as
gIven Cll ) I'Jl—‘.) f=li ]r‘f [Aan improvable artifacts. Toward that
JJff]ggr 110) ‘| that cap be  end they are engaged in iterative

Im r)rJ\/gJ )r g]JJp < ed ~ improvement of their ideas as well

~ (focus onwhether you  °s dgital artifacts embodying them.
agree orraisagree ratner '
than articulatingland and
extending idea!

= Design mode: Focusing
on the usefulness

adequacy, |mprovability,
and developmental
potential of ideas and
theories.

]
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Unéqual acces
Knowledge
SocIety requ
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Disadvantages adolescents

* No access to advanced ICTs
beyonf game consoles

= No support in appropriation of
advanced ICT competencies

= Narrow and disengaged use of
the Internet

= Exclusion from cultures of
participation and associated
creative activities

= Knowledge and practices
dependent on teacher and peer
support

duenrgap (Henry Jenkins)

Lo possibilities, competenxies, and
It full participation in the future creative

Advantaged adolescent

= Rich and multi-faceted ICT
resources

= Facilitation for advanced ICT
skills

= Use of the internet as a rich and
engaging resource

= Deeply in cultures of participation
supporting creation of digital
media

= Cultural inheritance of creative
participation



= Mental performance

- = Narrow textbook content
= [ndividual performance
Dassionate inte erest = External performance

= | earning by domg = | earning by telling

= Extended networks = Classroom community




STOWIGRMING as a strategic CE

ESearchypro JdCEﬂO'f the academy

| = Interdisciplinarity nw\wn’:

(computer science, craft science,

education, information sci

pSychology, Neuroscient

_ eaucation)

Academic | = Research-practice partnership in
excellence | terms of co-designing educational
transformations ana supporting
teachers in their professional develop-
ment during a city-wide digitalization

Societal
impact

reform at schools of Helsinki.

Opening new innovative Pursuing pedagogic inno- Producing policy-relevant

lines of investigation vations and fostering scientific knowledge
Cutting edge theories  systemic digital-pedagogic Constant interaction with
and methods transformations at policy makers

High quality articles Helsinki schools Continuous media presence



FOUIRaPPIC

Scientific practice Engineering practice Design practice Entrepreneurial practice

| Posing questions

Generating working
hypotheses and theories

Planning and carrying out
experiments

Analyzing and interpreting
data; knowledge seeking

Visualizing and
computationally modelling
results

Engaging in arguments from
evidence

Building and reflecting on
knowledge and reporting
process of investigation

Solving problems

Envisioning and constructing
solutions

Constructing prototypes;
exploring and testing
iteratively different solutions

Determining criteria

Modelling and simulating
technological solutions

Comparing and refining
solutions and determining
optimal ones

Building and reflecting on
knowledge and reporting
product invention process

dCiEsS on co-invention

Analyzing design challenges

Coming up with design ideas
(ideation)

Constructing prototypes;
Exploring and testing
iteratively different design
solutions

Analyzing internal and
external (customer)
constrains

Constructing design solutions
and representing them
conceptually and visually

Refining design solutions and
justifying selection of final
one

Building and reflecting on
design knowledge and
reporting design invention

Finding entrepreneurial
possibilities

Making entrepreneurial
initiatives

Carrying out mini
experiments to test
entrepreneurial

initiatives

Analyzing customer needs
across segments

Carrying out initial market
studies and assessing
expected social impact

Determining optimal
entrepreneurial approach ja
justifying selection

Building and reflecting on
entrepreneurial knowledge
and branding and marketing
entrepreneurial invention




EP]SEET NIC OD J (Rheinberger, 1997; Knorr Cetina 1999)

EpIstemicienject could be epts, theories, models and
vision ;

Epistemic o'Jj@r"r:' are at t }=La ge of knowledge and
Understanding and represent what is not already known

EpIStemic o ye tSiare incomplete, generate constantly new
qu eJrJ'ons and become n '"’r‘ ‘e complex when pursued:

| ,0/ €mICc ODJects "appear: to ha ve.a capacity to unfold indefinitely. They are

more like open drawers Tilled with folders extending indefinitely into the depth

of a dark closet, Since epistemic objects are always in the process of being

materially defined, they continually acquire new properties and change the ones

they have, BUt this also means that objects of knowledge can never be fully

attained, and they are , If you wish, never guite themselves (Knorr-Cetina,
2001, s. 181).

Epistemic objects inflame experts’ learning and knowledge creation.
Pursuing an epistemic object may also inspire knowledge building and
making projects.



Innovative Kno wJanga‘ )
COMMmMURIty ISIAElDErAtE]

credteuNogelitVating IRVention;

~ anarknewIedgescieatiorn

= [t relies on creative, “tr a
formative'andidynamic
knowledge practices for
overcoming’unfo eseen
problems and creative
challenges

Constant effort of “re-
inventing” knowledge practices
[Creative habits, creative
routines, creative processes and
creative structures]

=

Knowieugepractice: a dynamic social
PIECLIGE for crez ting novelty and
[AROVation

“Far from being the locus of
mechanical repetition and
mindlessness, practice is instead
a Key to the comprehension of
Kknowledge-related phenomena.
It /s In practice, in fact, that
Kknowledge comes to life, stays
alive, and fades away. It is in
practice that institutionalized,
historically determined, and
codlfied expertise acquires
sense and becomes both a
resource and a constraint for
action” (Nicolini, Gherardi, &
Yanow, 2004, p. 26).



dlicating Inventors

o = @perational methods of creative making
N IED pIo! Vide access to experts methods,
practicesiand networks

| Creating spaces (fablabs) for making
and'inventing artifacts at school

T‘ parents who want to sculpt their children into innovative thinkers.” —USA TODAY /
/.

INNOVATORS

= The Making of Young People
| Who Will Change the World

........

“A must-read for anyone interested
in the education of our nation.”
—Clayton M. Christensen,
professor, Harvard Business School, ;
and author of Disrupting Class

oduced by ROBERT A. COMPTON

Everybody can be an inventor
Best ideas are co-created
Ideas develop by exploration
Inventing requires sustained
effort across iterations
Experts support the process



HOI
COmMPUTER
GAIMES

HEIL P
CHILDREIL
Il EHRI

Epistemic game refer to a structured
gaming activity for deliberately creating
an epistemic frame related to socially
valued activity for re-creating processes
that enable participants for developing DAVID WILLIAMSON SHAFFER
skills, knowledge, identity, values, and Foreworo sy JAMES PAUL GEE

! buck repecicats th o arted by Bammes Pl Coe

epistemology related to the activity Wi P Gae dlowe 0 Toth Uh

HENRY JENKINS. M



D@‘fm]ng apistemic games
(Shaifier; Markauskaite & Goodyear)

nnkEislelnle) zricl Ereirsioramin g KHOWIEATE 3 ,)rfEJC“ may. be understood in terms of appropriating
prncPaINEaIIESIOIREPISIEMIC games characterizing expert communities

EPIStEMICITaMES areNdeEniiaheNlls erJ,JJ yhidden patterns and structures that professional
andiaeademiciepistemiciclitires have clltivated across their history and successfully employ
forrencl e RIENIEWIGEN EratioNSIof fré.u\r wledge workers.

EpIStEMICIGaMESHERIESENTYENENAUIVE SYStEMS of creative habits, patterns, routines, practices
"r'n:J"r mrJJ]:Jte Inv;*n"r]vw :Jr"r]v]'ry, sondlng to flexible cultural scripting or programming of

aaaaa .

i
e

| éi ingle _J_)JJ gamesaisijustifiable’because disciplinary inquiries involve identifiable goals,

Moves and rules; anefs omsume\ also cofﬁﬁtition. In the present context, epistemic games

are hybrid social-digitaliactivities rather than actual digital gaming, providing a useful metaphor
for conceptualizing creative practices of using socio-digital technologies.

= Epistemic fluency can be understood as a capability of recognizing and practicing many
different epistemic games for solving complex problems, carrying out deepening inquiries that
cross domains, going beyond the information given, integrating informal and academic
knowledge, and inventing something new.

= The prevailing education practices rely on fairly rigid epistemic games, mostly reproductive
(non-creative) in nature, which do not prepare students for productive functioning in the
innovation society.

= Radical educational changes are needed for socializing young people, early on, to epistemic
games involved in the pursuit of novelty and invention.



MEEEIING epistemic games

iiraciuenalSCHEBINEAMING Maybeunderstood as a specific type of epistemic

gemernatdeEETIINENOIESNESUEERT teacher), tasks, knowledge resources

(t=2tojeeg), oradictor) of cormt aNSWErs, summative assessment, and

EXpECted bEnavioursiiddenseurriculim).

OUIPEEaEEMIC tiansformation effiorts; in contrast, aim at initiating and

cUlEVatYRnerENRnoYativerand ™ thick™ epistemic games and changing students

“dndteachers VIEWSHEdanding What 1S possible

Slloward that endaiBisNRvestigatedi practicums through which expert cultures

“guide NEWCOIMEISIOIappra priate complex formal and informal competences,

augmenting edlication With'expert reality

= Newcomers' practice’epi temic activity through exploration, feedback, and
reflection at the zone of proximal development (thinking and acting in a role of
an expert) '

= Internalization: iterative effort at the upper edge of competence in cycles of
failing and reflecting for solving complex problems and appropriating experts
tacit knowledge, professional vision, value, identity, epistemology

= Epistemic games deliberately imitate and model activity and reflection that
produces expert knowledge, skills, and epistemology



JOURAGNSH Practicum (Shaffer 2006)

SHIGERLSHURGWERECNNEAMSIAEESS a semester for writing an
RVESHFaUVERILEIEROENOEaI NEWSPapEr: In interaction with experienced
jourruhss -
= EXPERAPIAGLICES thatNEWCOMENRS may. appropriate
— War’'sto rl—; ‘ INg events regarding one’s own career (what
cl JJ.JJTJ.JJ St are about as a “watch dog”)

\J ) ‘JJ me:

stories

= Build a story from pieces: make influence rather than master mere
routines

= Tell the deeper story behind stories (epistemology for justifying
arguments)

= Research: concept map; reflection what it means to be a journalist;
reflection what to do after getting a hint of story (operational
understanding)



| -r:amework

Promoting genuine educational
change requires finding balance
between research-driven and
teacher-initiated aspects of inno-
vation (supporting teachers’ and
students’ personal and collective
agency when implementing
trialogical learning in different
levels of education

Trialogical

theory
(third metaphor
of learning, mediation,
models of innovative
knowledge communities)

Trialogical

learning
sz framework
pedagogy

(progressive inquiry,

learning by collaborative
design, maker-centered learning,
knowledge work model of learning

rialogical
technology

(a new ecology of mobile
and wireless technology

that enable transforming all
places to trialogical learning
spaces. An infinite number of suitable
applications fitting in local needs




NELWOISEIRESEarch projects regarding
LECH obgy~rr ediated learning

SN RVIOIIERSHREEIO00= = ) g ta| technologies and
2000, 200020011 assouated practices
Jr':,JrOr)r‘,JJ'J CollaboerativerLearming ‘J\J~wuﬂ‘<b MELeRas agents of
(CL-NET};/ 19951599 1 educational change
annov,Jr IVenlecnnelegy. for Collaborative  _
b | - ichran Vel

Learning (ITCOLE) 2000%2002) £ e cvelopment

> - PIFtEChNBIogy-mediated
nteg JrJFHJ Knewigege Practices Laborato : .

IE2iing environments by

(KP-Lab, 2005-2009) b
=Mind the Gap between digital natives and TR Sciplinary
educational practices (2011-2015) collaboration

=L aboratory oree  EEEnmeeRhElin, com =Desigh experiments that

teaching and Co-regulation (Co4-Lab, 2015- involve iterative efforts of

2019) expermenting with
=Growing Mind: Personal, social, and Innovative ways of learning
institutional renewal at the digital age and teaching at the field

(Strategic Research, 2018-2023)



Interdisciplinary learning
science (technology
mediation, design
experiments, close relation
to practitioners)

C

mi

ade

=

Collective
creativity

\C

A
I_J

Networked
expertise
(SITRA)

ELWOrks

Professional

Social »/ Handling

creativity

Higher
education

Growing
Mind

Artifact
project
(KF)

CL-NET
(CSILE)

Basic
education




| ‘elementary-school students are
able to SNgagerin a very advanced inquiry driven by
their own guestions and explanations

Students follow the pattern of interrogative inquiry
and engage in productive discourse interaction

Focus: how technology-enhanced learning elicits
conceptual advancement and change.



eognIitverreductionism: Puzzling
IRVISIBIIBY ef*Social practices
- 9

sSPilemmas Progressive  inquiry: culture could not be
trensiegeaiifom €anada to' Finnish elementary
- SeNEEISTAemINated by pursuit off fact-seeking
guestions andiicgmented knowledge
= What WerespeNRyisiblefoundations of knowledge-

bulldingnguiyatnat we were. not able to convey to

the teacriers I . guestion (explaining both success and
rallure)?

= Foregrounding students’ knowledge structures and
their processes of conceptual change made most of
the interesting and relevant socio-cultural phenomena
disappear from the focus of inquiry.




Ceanararor) 2
SOCIQINIEtIC rutm

Analyzing (urrr erly 'nV|S|bIe) classroom practices
mes GeditiGNmake progressive inquiry to work

>tanting tepvideotape processes of teacher
gwda (Inguiry cultures capitalize on teachers’
Uinhaccountec ‘,mwsmle work)

= Analyzing patterns of participation in computer-
supported learning by relying on social network
analysis (from individual to relational phenomena)

= Expanding the scope of investigations toward
workplace communities (climbing out of the box)




SjiiatieRaINeductionism: Puzzling

IRVISIBIIB elrEpistemic mediation
Rpiemmarnynie JQL!]ISJ‘SI g social networks and
prasiceswe tended toloose sight of genuine
KNOWIEWEERaEVanceEMent

Whenrheresanasow group interactions are
foregrounaen (Stahl, 2006; Wegerif, 2007), it
dppears: to Make It visible concrete epistemic
activities — needed for deepening inquiry — that
students engage in while producing knowledge to
technology-mediated learning environments’
databases.

= [t does not make sense to replace cognitive
reductionism with situated one.




tr JJ JJr:JJ ap proath foregrounds the
ive aspect of learning allowing

smultaneou@ly to acknowledge both the

subjective and intersubjective ones.

Evolving framework for examining knowledge-
creation processes in educational and

professional contexts (including academic
research).



Creating the Context

f
\

Setting up Research
Questions £ =

- ‘_-lil-n‘

’IH_D\

;-'_-_ —

Refocusing *

Inquiry

EsSive Inquiry Model

Verleaming, Hakkarainen, 1998)

Constructing Working
Theories

Critical Evaluation

Searth}ng Deepening

| /Kﬁowledge

Generating Subordinaté
Questions



(Seitamaa-Hakkarainen, 2001)

Defining design Creating conceptual
task and design and visual design
constraints ideas

| Learning by Collaborative Designing (LCD) model

Evaluating design
ideas and
constraints

Creating Design
Context

Connection to

vy
\
) expert culture

/ and data
collection

~
Experimenting and
testing design ideas
(sketching and
prototyping)

< —

Elaboration of
design ideas and Evaluating
re-design function of
prototype



BINENPFOCESS of trialogical inquiry in
Distributed Work Case

7. Reusable
knowledge
artifacts

5. Shared space for supporting.trialogical inquir
2. Interactlon /Eﬂ\ende/gidge dvanceme
between
individual D i I‘ '
and collective
B 3. Focusing on
Q ) g

8. Coevolution
of individuals,
communities,
Z4 and objects

shared object 1. Cross-fertilization of knowledge p

Professional
practices

Educational
practices



HOzontal and vertical
POURAaNY Crossing

Horizontal cross-fertilization

VN f A Enterprises

A AWA\ Public organizations
I Universities I Research institutions

DI

for pursuing ki
intensive wor

. ‘l Schools ‘l Ente_rprises 3
- Engaging students in A“VA A“VA Public organizations

Research institutions
Educational Professional

institutions communities

fieldwork

c
@)
=
<
=
=
S
5]
N
90
%2
@)
| -
&)
©
O
=
| -
>




Faperatory OREe*Design, Co-Inquiry, Co-teaching and
Co-regulation (Co4-Lab)

Inventions and
Creative process

Investigating and
exploring

phenomena and
artifacts

T
> <
AW A%
i W H
b | b
Mathematics

"1 - y = |
itegrated | | ety

| SCi ce , EDUCATION

technology Co- / \
engineering, Co : _ CO__ Co-regu
arts and dESIQH Invention lation
mathematics |

(STEAM)

studies &

Team teaching,

peer learning, ‘ CO-TeaChing |

Empowering
feedback, sharing

and co-planning expertise, building

group flow




Seelalcapital rneingold, 2012)

" A Capacityaefindividualsand communities to get
thingsraenRe outside of formal institutions

. Creati‘ng network relations based on mutual

\ Con neCting trust (sharing contexts; investing in

collaboration)

e Proactive orientation to support others so as to

ReCipr()City build reciprocity (horizontal, non-authoritative

relations)

e Creating diverse and far-reaching network
relations so as to bridge strucrtural holes (the
strength of weak ties)

Bridging

e Creating ties and collections between
participants functioning in diverse communities
and network so as to elicit collaboration

Bonding




ledge practices

* Projects that involve colla-
boration with enterprises
and professional organization

-« Enterpreneurship education

 Cognitive apprenticeship

» Civic activity (local environ-
ment, global disasters)

World is changing so
rapidly that parents’
generation cannot
provide similar support
to young people than
they themselves got

Horizontal cross-fertilization



JlrEENJENErations of research on
techinelogy-nediated learning

e PrESENtLApPr ach -
J‘m erged| fromie Afforts of

‘gy—\r Eoming challenges
1SIONS '

e&oun efed 1nreur

researchand leelopment

efforts

= The three generations
correspond the three
metaphors of learning

= (Generations are
associated with theoretical
and methodological
transitions




TV Elrcl irizliele JJ al knowledge practices
Osonen; & Lakkala)

e Shallow discussion vs crystallizing ideas to
artifacts

O
Epistemic objects e Closed ideas vs complex, open problems

(, ——’_
e Individual working vs joint versioning and
Shared expertise commenting

Iterative investlgatlon  One-shot effort vs iterative, sustained pursuit
Epistemic agency e Personal vs collective cognitive responsibility
Cross-fertilization e Domain-specific vs cross-fertilizing

knowledge practices
- : e Conceptual inquiry vs expansive
Expansive learning transformation of practices

L Epistemic artifacts




echneegyamediated elements of the trialogical

ap| roach on learning (Paavola, Engestrom, &

L Hakkarainen, In press)

Authentic use and remouldable
practices

f

Knowledge
artefacts

developed
objects

Practices

subject

Individual T Interactions in a

community

Previous practices,
tools, and artefacts




Nonaka &
Takeuchi

Individual are taken
ds given, individuals
create knowledge

The role of
individual
axpertise

Tacit knowledge
(Insighting)

Main focus

Engestrom

Bereiter

Social theory of mind,
ir iviqluals embedded
in socio-cultural

conte; ts

Theory of expertise

Knowledge embedded
In practices
acting)

Knowledge objects
(conceptualizing)

Emphasize bo!l]
r)rgr'—l

. Type of
; DFOCEeSSeE

fOC _)J

Emphasize material
object-oriented
activities

Emphasize solving of
knowledge problems

Source of rr,JruorrrJr g tacit
innovation |kr owledge tc explicit

Overcoming tensions,
disturbances, and

Working deliberately
to extend and create

individuals, groups
to organizations

systems

knowledge ambiguities by new knowledge
expansive learning objects
Scope of |Different ontological [Activity systems and |Knowledge-building
framework (levels from networks of activity [communities




SO7C esigning 3D puzzles for visually

vaired children (Handling Mind)
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Co-designingiWearable sea creatures for 3-6 year old kids

Team 1 Team 2 Team 3 Team 4
) ==
[ =
L = (\ — 7 ;i”;k- o %
L = T ——_ .
3 = o N o R
- N L -
= E \
(7] = \ =
: : ;

Visualisation

i ]

Final design



Mateal®an@ social augmentation of
ntellectual and, creative capabilities

(v®
N {
B

Viatenially.
diStributed™ |-
Intelligence

bz

w’_‘ -

Socially distributed
intelligence



Technology augmentation made literate humans to
appear like a new species (technology is continuation
of cognitive evolution by other means)

. "‘éhnologies (ICTs)

\ }\g: and
Wity in a way that

tellectual resources

New ir f/orm;yz{n and comn
~ promise t

|
omise to radica




level of user




Ch:JJJe IYES Of integrating digital

s with ed catlonal practices

'5 chJ ||
[ as .Jrurr)

igitalization of the matri ’LJJ;JE];J

xamination has changed the
Situation considerably. '
I -*JJY—‘J”JJJJJ SOCI fﬁJJJJL‘Jf—Wr UC
(Mobile and wireless EinJ"
thousands of adaptable appl%tlons
new generation of teachers, and new
institutional commitment

r

. School improvement requires
research-practice partnership
aimed at cultivating new practices
of working with knowledge and
media (knowledge practices)




