htt

Using Technology
to Personalize
Students’ Learning
of Global Competencies

Chris Dede

Harvard University
Chris Dede@hatvard.edu
0s: / /www.gse.hatrvard.edu/faculty /christopher-dede



mailto:Chris_Dede@harvard.edu
https://www.gse.harvard.edu/faculty/christopher-dede

The Core Challenge We Face

m Shifts in the knowledge and skills

soclety values

m Development of new methods of
teaching and learning

m Changes in the characteristics of learners

Digital technologies
are reshaping each of these—
changing how we learn and know.



CONVERSATION

PRISM 5_0

Brought to you by
Brian Solis & JESS3

Social Media Gave
Everyone a Voice

The Conversation Prism debuted in 2008
as social media was exploding online.
Social media would change everything
about how we communicate, learn and
share. It forever democratized
information and reset the balance

for influence.

The Conversation Prism was designed
as a visual map of the conversational
networks that continue to reshape
everything. Its purpose is to help you un-
derstand and appreciate the

statusphere so that you can play a
productive and defining role in the
conversations shaping our future.

For mare information check out

coiversationprism.com
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Jenkins’ Framework for New Literacies

P]ay— experimenting with one’s surroundings in problem-solving

Performance — adopting alternative identities for improvisation and discovery
SIimul/ation —interpreting and constructing dynamic models of real-world processes
APPI‘ Opffﬁ tion — the ability to meaningfully sample and remix media content
Multita S](Ihg —scanning one’s environment and shifting focus to salient details
Distributed Cogm'ti On — fluently using tools that expand mental capacities
Collective In tCJJIgCII CE —pooling knowledge with others toward a common goal
] u a’gm €nt—evaluating the reliability and credibility of different information sources

Transmedia Na VI;gz t1011 — the ability to follow the flow of stories and
information across multiple modalities

Netw Of](jﬂg — the ability to search for, synthesize, and disseminate information

N cgotz’a t1011 — the ability to travel across diverse communities, discerning and
respecting multiple perspectives, and grasping and following alternative norms



Changing Metaphors

Player Piano Jazz Combo
Cognition Warehouse Process
Learning Information Transfer | Thinking Skills
Student Clerk Symbolic Analyst
Unit Individual Team
Content Curriculum Project
Teacher Lecturer Facilitator
Assessment Multiple Choice Authentic/Portfolio L\
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The Future of Skills: 2030

Judgment and Decision Making
Fluency of Ideas

Active Learning

Learning Strategies

Oraginality Abilities

Systems Evaluation

Deductive Reasoning

Complex Problem Solving

https:/ /www.nesta.org.uk/publications/future-skills-employment-2030
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National Research Council (2012)

Today's children can
meet future challenges
if their schooling and
informal learning
activities prepare them
for adult roles as
citizens, employees,
managers, parents,
volunteers, and
entrepreneurs.

Dlﬁnon "
FOR LIFE -
AND WORK

Developing Transferable
Knowledge and Skills in
the 21 Century
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Dimensions of Advanced
Knowledge and Skills

Cognitive Intrapersonal Interpersonal
Outcomes Outcomes Outcomes
Cognitive processes and Intellectual Openness Teamwork and
strategies Collaboration
Knowledge Work Ethic and Leadership
Conscientiousness
Creativity Positive Core Self-Evaluation Communication
Critical Thinking Metacognition Responsibility
Information Literacy Flexibility Conflict Resolution
Reasoning Initiative

Innovation Appreciation of Diversity



“Deepet Learning”

m Case-based learning

m Collaborative learning

® Apprenticeships

m Self-directed, life-wide learning
m [ earning for transfer

m [nterdisciplinary studies

B Diagnostic assessments



Immersion

Download from
Dreamstime.com




Continuum of Immersive Media

REAL VIRTUAL
ENVIRONMENT

MIXED REALITY (MR) ENVIRONMENT

Tangible User
Interfaces (TLI)

A TN uses real physical objoects
I bodh reprosen] and infenc wih

Augmented
Reality (AR)

AR "mddy’ compitor -guraraiod
ireigrrrimtess B [l riupl wioeld
iAguma, ot al. 2001)
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Augmented
Virtuality (AV)
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{Rigerdeechd, of ol 2004}

Virtual
Reality (VR)

WR refers to cormplrisly comMpulor-gononited
ervenmants (NI, Scheredt, 5
qadon. Blall & Moy, 2O006: Bur
Cioillah J0CCH

compuiar-generated informaton
[hahii & Usmer, 2001)

Spatial AR ‘See-through” AR (either optical or videa)
Spatisd AR deaplays propect A usar wears & hoad-mounied displiy, Beough which
Thry Cain Sod T reall workd with, comgater Qenaraiod
e supdimpodid Of 0o [Caonaki. Ha &

Riciarsd, 2005; Blinghursl, Geasset & Locser, 2005)

Semidmmarsive VR Immarsive VR

Immersive VIR, which uses eiher a hoad:

compuler -gonaraied mformaicn
denclly indo & UseT s onvisonmant

[Bamber & Haskor, 2005

A somi-rmemersrn VR display
fills & Bmitesd avsa of 2 user's monind-display of o propection-hased
Eyibam, comghitaly ils P wiecs Sald-of.
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See-through AR: the bulierfty s compuler-generaded
ey Tung lsa = mal (Fischor, Barlz & Strafor, 2006; Kotpch
Bang, HoSener, £ Tk, 2006)
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Teangeors, FRschay £ Gallo, 2004
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http:/ /ecolearn.gse.harvard.edu

Beco eco PROJECT MEMBERS PUBLICATIONS NEWS BLOG CONTACT US

Velcome. EcoLearn is an educational rese (plores the use of advanced immersive tec { pport learning
about the complex causal dynamics of ec

EcoMUVE is a curriculum that use col is an extension e :0XPT is a new project being designed The EcoMOD proje:

virtual environments to teac c 'E cur that blends to work alor EcoMUVE to support power of imm
a experimeni-based inquiry in immersive
virtual environments.
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Augmenting Real World

Ecosystems
http:/ /ecomobile.gse.harvard.edu



Virtual Binoculars

sE DRINKING-WATER SOURCE AREA




LEARNS FILTERS
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Beco eco PROJECT MEMBERS PUBLICATIONS NEWS BLOG CONTACT US

Velcome. EcoLearn is an educational rese (plores the use of advanced immersive tec { pport learning
about the complex causal dynamics of ec

EcoMUVE is a curriculum that use col is an extension e :0XPT is a new project being designed The EcoMOD proje:

virtual environments to teac c 'E cur that blends to work alor EcoMUVE to support power of imm
a experimeni-based inquiry in immersive
virtual environments.




Supporting Inquiry through Modeling

Computational modeling and programming
activities are integrated with an immersive
ecosystem such that the epistemic goals of science
are visible to young learners

{ Immersive Ecosystem: Modeling Cycle[ 2D Programming Environment:\
* Authentic Ecosystem N * Test theories by programming the
* Observation and Data Collection behavior of agents in the system
* Develop theories and build causal
relationships

Movement

between mediums
* Assess how well the computer

model “fits” with the immersive
ecosystem.

to iteratively refine
& test theories.

& J

Title | Date



Immersive Ecosystem

Mixed hardwood forest spanning four distinct time periods

5 i" -4 ‘
NS i

Perceptual overlays i e = AR
allow investigations | ;oSN EESTi
of cause and effect
from both overview
and on-the-ground
levels.

Aalule i TR

Title | Date



Woodpeckers as A Keystone Species

Woodpecker Model - Relationships

.+ Lightning
| Trees . ra
-__.-' ""\. @}r.':f.- )

"-"' , D-'.-'
. 'y ‘caus®s Fungus
= | Healthy (sapling f\o% wess | Secondary
oo mature) , Snag % e ®=" Excavators
& S Insects |-
':.-&-..-" .___.-""f "'-LMK | -.---_‘____---"' "\_\_k
|.':|'E-"E. -.l.__.-_." '\.: --.---____.--" -\. i
Beaver }x s Cavity \;-_  Nests Dthaf:r Obligate
% | Human . ————— | Cavity Dwellers
“*%’% (nest VAN \ | (birds, squirrels,
N boxes) o/ . %‘; | raccoons)
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Merganser or Wood
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Title | Date



Programming Environment

VIMAP (Sengupta et al, 2015) programming environment utilizes a
simple, scaffolded block interface, customized to focus on
ecosystems modeling and designed specifically for younger children

ane ViMAP 0.3.0 -- goodiodelvimap

ticks: 0
File Edit Procedures
= r r LINED UP by the
nt | wondpeck Proced i "
0 Basic J Everything (J) Central b Lol LGS Igj et [« CoufiRe LR eSS
1 10 100Forever
i) Movement i) User Proeedures
] Highigh
I = = s
2 S vander A
| ]  change energy E2RE) (3D |
= 1 "
m | ro-energy v ] Slow Medium ;
|

Jig
I
|
J
4 | T
Command Program Enactment Grapher
Library Construction World Window

Title | Date



Constructing
explanations

“Were there

measurements that

surprised you? If so, tell
7

us why?

“Wias the pond healthy?
Explain why. ’

Students exposed to
EcoMUVE provided
richer explanations

Explanations included:

- plausible scientific mechanisms
- connections to prior knowledge
- comparison among variables



Concept Map Tool




Database of Logdata - Track students’ behaviors: where they went, what data they

collected, path to solve problem
A, B [ 0 E F G H | J [ L Tl

administratestlD enventlD stage tirmestarmp location® location locationz | locationa assetlD detail studentlD Description

3141592 497 2009-12-08 1] 1] O . . 102282 assessment started

3141592 497 2005-12-08 364 -7B d 2 10 102282 stage started

3141592 497 2005-12-08 263 -B 270 2 10 102282 stage started

3141592 497 2005-12-08 263 -B 270 14 1 102282 notebook opened

3141592 497 2005-12-08 263 -B 270 14 2 102282 nitrate tab clicked in notebook

Arrowe selection of Surface of the bay in

143 20 102282 front of the tent

2 11 1022582 stage ended

2 13 102282 stage ended ungracefuly
1 3 102252
1
2
2

Wk =3O
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~ho W

3141592 497
3141592 497
3141592 497
3141592 497
3141552 495
3141552 498
3141592 495
3141592 495
3141592 495
3141552 495
3141552 495
3141552 498
3141592 495
3141592 495
3141592 495
3141552 495
3141552 499
3141552 499
3141592 4949
3141592 4949
3141592 4939
3141552 4959
3141552 499
3141592 4949
3141592 4949
3141592 4949
3141592 4939 1

2009-12-08 257
2009-12-08 1]
2009-12-02 ]
2005-12-08 ]
2005-12-08 ]
2005-12-08 364
2009-12-08 263
2009-12-08 263
2005-12-08 263
2005-12-08 263
2005-12-08 263
2005-12-08 263
2009-12-08 263
2009-12-08 1]
2005-12-08 ]
2005-12-08 ]
2005-12-08 1]
2005-12-08 364
2009-12-08 263
2009-12-08 263
2005-12-08 263
2005-12-08 233
2005-12-08 236
2009-12-08 129
2009-12-08 124
2009-12-08 123
2005-12-08 129

1 102282 assessment started
10 102282 stage starnted
10 1022582 stage started

= hJ

1 1022582 notebook opened
2 102282 nitrate tab clicked in notebook
3 102282 pop density tab clicked in notebook
4 102282 salinity tab clicked in notebook
-6 270 14 2 102282 nitrate tab clicked in notebook
1
1
3
3
1

1022582 notebook opened

1022582 stage ended

102282 stage ended ungracefuly

102252

102282 assessment started

10 102282 stage starnted

10 1022582 stage started

1 1022582 notebook opened

2 102282 nitrate tab clicked in notebook

4 102282 teleport KB kelp

11 102282 stage ended

125 O 1EII 1022582 stage started

117 108 102282 Arrow selection of Striped surfperch
123 O 1ar 22 1022582 Population density reading for Bull kelp
118 180 209 22 102282 Population density reading for Sea otter

Y
O~ O MmeEa Wk =0—=>0W000 ~0mMm&wk=00"-mi1mMm

= rJ
OO0 RDOO & ~D0DWOo0D30O~~~~~0o0woDooam
]
—

JEET Y

bR L b B R = = kD RD

—_

0 500 SO0 O YR PR PV PR PR DUV e Y SN PO PR P U PR D DUIPUS DUIPUR PO PR ' ) DY PO PP PN
k2
=
tJ
b
i

-

. I o
1731 =T ] o Lo o sloas

117 O 111 24 1022582 Temperature reading for Bay floar
117 O 111 25 102282 Turbidity sample taken of Bay floor
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GoPro Cameras Capture
EcoMOBILE Experience
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Tools for Transformational Insights




A Different Model of Pedagogy

> Experiences central, rather than
information as pre-digested experience

> Knowledge is situated in a context
and distributed across a community

> Reputation, experiences, and accomplishments as
measures of quality



Core Principles of
Professional Development

'—

m Teachers teach as they were taught.

r—

® The important 1ssue is not technology usage,

but changes in content, pedagogy, assessment,
and learning outside of school.

m Continuous peer learning 1s the best strategy
for long-term improvement.



Professional Development:
Communities of “Unlearning”

% Developing fluency in using emerging interactive
media

% Complementing presentational instruction
with collaborative inquiry-based learning

% Unlearningo almost unconscious assumptions and
beliefs and values about the nature of teaching,
learning, and schooling
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