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US National Research Council (2012)

Today's children can
meet future challenges
If their schooling and
iInformal learning

- 732\ EDUCGATION
activities prepare them  “ARaRE=rra ==
for adult roles as W AND WORK
citizens, employees, LR 7| Comotas s S

the 21% Century

managers, parents,
volunteers, and
entrepreneurs.
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Types of Knowledge/Skills

Cognitive
Outcomes

Intrapersonal
Outcomes

Interpersonal
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
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3 Contexts for Learning

m Classrooms
m Richly Contextualized Real World Learning
Internships, apprenticeships

m Learning Communities (f2f and virtual)

Interpretation and transfer
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US National Research Council (2000)

New evidence from many
branches of science has
significantly added to our
understanding of what it
means to know, from the
neural processes that
occur during learning to
the influence of culture on
what people see and
absorb.
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4 Dimensions of Design

_earner-centered: preconceptions, needs,
oreferences, interests.

Knowledge/skills-centered: what is to be
taught, why it is taught, and what mastery
looks like.

Assessment-centered: diagnostic measures
of learners’ thinking and doing that are
formative for further instruction and learning

Community-centered: encouraging a culture
of collaborative gquestioning, respect, and risk
taking [a context for the other three]




A Grand Challenge

3times 4 =19

for all types of people,
of every age,
across the world
adapted to local context
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Scaling Up Products

m Adapting an innovation successful in
some local setting to effective usage in a
wide range of contexts

Fast food as example

m Need not be one-size-fits-all;
can be personalized

Apps as illustration

m Technology as a lever for scale

Can be used to automate or innovate,
to make uniform or customized
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The Spectrum of Social Media
m Sharing

Social bookmarking

Photo—video-data sharing

Social networking

Writers’ workshops and fan fiction
m Thinking

Blogs

Podcasts

Online discussion forums

Twitter

m Co-Creating
Wikis—collaborative file creation

Mashups—collective media creation
Collaborative social-change communities
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Scaling Up in Education

m In contrast to experiences in other sectors of
soclety, successfully scaling up successful
programs has proved very difficult in education

m The more complex the innovation and the greater
the influence of setting, the more likely a new
practice is to fall crossing the “chasm” from its
original setting to other sites

Avoiding the “replica trap”: the erroneous strategy of
trying to repeat everywhere what worked locally, without
considering challenges of size and contextual variations
In needs/resources

m Problems of magnitude
m Problems of variation -- not adoption, but adaptation
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Types of Problems in Health Care

Simple (Straightforward): building a hospital
Complicated: developing a vaccine
Complex: improving the health of a particular group

(dynamic, nonlinear, and counter-intuitive, driven by multiple

independent factors that interrelate in rapidly shifting ways)

Snowden & Boone, 2007



“Emergent” Models for Investment

m [n contrast to “outcome-based” funding
centered on clear goals, data-driven
strategies, heightened accountability, and
rigorous evaluations

m My Grand Challenge is emergent in that it
specifies a design space and a general
goal, but does not prescribe mechanisms
for achieving this

Kania, Kremer, and Russell (2014)



Program Logic Models: Kellogg

The program logic model is defined as
a picture of how your organization
does its work — the theory and assumptions
underlying the program. A program logic
model links outcomes (short- and long-term)
with program activities/processes
and the theoretical assumptions/principles
of the program.

17



P4K Baseline Logic Model

Baseline
Source: Project Plan, June 2005

MS PiL Emphasis I

Inputs I

Global Kids
MS PiL Mid Tier Grant
Playing 4 Keeps (P4K)

Develop an innovative curriculum for engaging minarity youth in the design, development and dissemination of professionally-produced online games that have the
potential to educate their peers around the world about important social issues

Strategies

Objectives

National Standards: 21st
Century Skills

SCALE Framework

Previous Experience: build
on the highly successful
P4K program launched in
2002-2003: Global Kids
waorked to gamelab to
create a curriculum that
combined interactive
pedagogy and global
focus with the core
conceptual skills required
to develop online games.
GK trained a cohort of 20
New York City youth,
whe developed the
prototype for an online
game about profiling in

provide face-
to-face weekly
program

provide weekly training for 20
youth intensive training design,
and digital skill building

youth work with gamelab

professionals on the design and

development of a casual enline
game

isseminate
online game

youth work with gamelab and a
game publicher to release the
game through ane of the major
gaming portals

Internet for positive purposes

the game will be played by
hundreds of thousands of

youth gain both the conceptual
skills and digital skills necessary
to develop games
youth have the skills
necessary to utilize the

youth at home

youth educate their peers
around the world about
important social issues

youth address critical civic
issues through media they
currently use

otherwise disconnected teens

promote academic
achievement

Highest Aspirations

youth become passicnate and
energetic about world affairs

youth develop their

leadership ability

develop 215t Century Skills
including digital literacy,
media literacy, critical thinking,
global awareness, civic
engagement, and learning and
communication skills

youth build the tools and
confidence they need to excel
in an increasingly
interconnected and global

society

etdhucators use align the game and have constructive dialogues
Ty accompanying materials with about substantive issues
diss existing standards and with -
classroom E] the game will be played
necessary 21st century skills in classreems around
the world
develop curricula for educatars
interested in bringing the game
into classrooms or programs
provide all of the material
required by educators to use
the game as a tool within their
classrooms
determine how the leaming
goals translate inte actual e
CCT conducts / programmatic elements L ’Esur: ;r‘n”"P'WE
formative Yead P
research and -
T 1 identify how the developing
Year2 | B game can be altered to
address the learning goals
Summary LM
kids and creating and playing

teach kids to
create a game

professionals

collaborate to

create a good
game

the game will be played
by hundreds of

thousands of youth at
home and in classrooms
arcund the world

the game helps youth

meet standards and

develop a host of 21st
century skills




P4K Year One Enacted Logic Model

v1
Source: GK_MS_P2K_lune06_ Final Narrative, )

GK_MS_PaK _June06 EvalSummary Glokal Kids
Time: June 2006 MS PiL Mid Tier Grant

Playing 4 Keeps (P4K)

Develop an innovative curriculum for engaging minority youth in the design, development and dissemination of professionally-produced online games that have the
potential to educate their peers around the world about important social issues

| Stategies

-
oals

provide face-

i el | provided weekly afterschool and hal-
Mational Standards: 21st Previous Experience: build | e youth gain both the conceptuzl
Century Skills on the highly successful Recruitment and Training, Building yoithatndesshedt | skilb apd digiial skl necesary e e
P4K program launched in the Game, and Producing the Game | [ themselves, game design, to develop games yamu"d Hoe vt a;‘wt promote academic
2002-2003: Global Kids PR e g achievement
worked to gamelab to social issue change i
SCALE Framework cieate o cHmeniten et youth collaborated with Gamelab to youth have the skills

combined interactive develop Ayiti: The Cost of Life. a role- necessary to utiize the
pedagogy and global e e i internet for positive purposes
focus with the core

: youth address critical civic
vt 1Ly player assumes the roles of family

issues through media they

members living in rural Haiti (tapic:
currently use

poverty as an obstacle to education]

to develop online games.

GK trained a cohort of 20
New York City youth,
who developed the
prototype for an online
game about profiling in

working with the CCT for the
two-year evaluation of the
program's impact

develop 21st Century Skills
including digital literacy,
media literacy, critical thinking,
global awareness, civic
engagement, and learning and
communication skills

: inate youth work with gamelab and 3
online game game pul er to release the the game will b

game through ene of the major |~ ———————— .| hindrede of th

gaming portals

otherwise disconnected teens
have constructive dialogues
about substantive issues

e

revised curriculum to integrate
Teen Second Life to remain up-
to-date, consistent with the

latest developments in the

gaming industry, meet the
educational needs of students,

and address barriers of scale

align the game a
accompanying mater
existing standards ai

sary 21st century

developed new partnerships
with Linden Labs, UNICEF, the
Museurn of the Moving Image,
Parsons School of Design, and
TakingITGlobal

GK staff members have spoken and
raised awareness at conferences
and forums

the game as a tool within their
classrooms use results to improve

program

determine how the leaming

P4K youth have spoken and raised
awareness at conferences,

goals translate into actual
CCT conducts / programmatic elements
museums, and forums vt Yearl

research and

evaluation identify how the developing
Vear 2 | garne can be sltered to

address the learning goals

h J

Summary LM

kids and the game will be played creating and playing

professionals oy Bundiete ot the game helps youth

teach kids to y hundreds of

il agarie collaborate to market game thousands of youth at meet standsrds and
create a good home and in classrooms. develop a host of 21st

e zround the world century skills
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P4K Year Two Logic Model

()
Sourse: G PlayingdKeep, 0TEndof Year Fisatl.
i June 2067

Global Kids
M5 PiL Mid Tiar Grant
Playing 4 Keeps (P4K)
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P4K Year Three Logic Model

i Global Kids

Source: GH_Playng iKeeps_08Mid Year_ Finol MS Pil Mid Tier Grant
Tirne: Jure 2008

Playing 4 Keeps (P4K)
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Sources of Leverage for Scaling

m Depth: evaluation and research to understand
and enhance causes of effectiveness

m Sustainability: robust-design to enable
adapting to negative shifts in context

mS
W

mS

oread: modifying to retain effectiveness
nile reducing resources and expertise required

nift: moving beyond “brand” to support users

as co-evaluators, co-designers, and co-scalers

m Evolution: learning from users’ adaptations
about how to rethink the innovation’s model



You have a proven

L] [ ]
imicimion Exploring the Process of Scaling U
you want -
to scale... '
\f’ What are the steps —and traps—in moving from innovation to broad-based adoption and consequential change?
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Dimensions of Scale Depth Sustainability Spread Shift Evolution
Taking an educational innevation Gelfing te scale preduces deep and Sustaining scaled growth means Sealing up is achieved by diffusion Crwenership of the innevation is as The innevalien as revised by ifs
completely to scale invelees frve di- eonsequential changes in praclice. maintaining these changes in of the i afien te large bers sumed by users, who deepen and adapters is influential in reshaping
mensiens that reflect different as Requires evaluation and research te practice over substantial periods of of users. Requires medifications sustaln the innevalien via adapte- the thinking of its designers. Requires.
peds of making an intervenfion understand and enhance the tHime. Requires rebust design to en- o retain effectiveness while fion. Requires moving beyond leaming from users' adoptations
effective in one seffing useful across causes of effedivenass. able adapting te negative reducing the resources and “brand” to support users as co-eval- abeut how te rethink the innova-
awide spectrum of contexts. shifts in context. ex partise required. wators, co-desk s, and co-scal tion's model.
Sources of Leverage Evaluation and Re- Robust Design Reducing Resources Moving Beyond Brand Rethinking the Model
Each dimension provides leverage search Hew can the innovalion be modified and Expertlse Hew can devel opers support users How can developers unleamn
for the scaling process by evalving Whik o fhe e e so that it functions in various types Howr ik etha s of going beyond what the originaters their inifial beliefs, values, and as
the Intervention to increase its Hon's effaclivandss? What condiions of inhospitable conditions? How tha § T, Focted by radud have accomplished? How can devel iptians abaut the i afien, and
pewer, durability, applicability, ey NEPE typical is each cendition for success ki or e e s ; I; opers bulld users’ capacity as generate willingness te shart
and flexibility. in the target population of users? co-evaluabors, co-designers, and the innevalion process over again?
cess? How sensifive is each source o implement it? Hew much power is
thass Sions? Haw conskstent Is How can developers support varied rafc et [es Rk s atons Hdlioa .m-mdurs?ﬂmmmrsfwmﬂ kuf.lﬂhpﬂﬁ:ilﬂ:
the innevation with the current peliti- mmﬁwwlwl quires fewer resources or less ex- nnmuﬂi,-nfpm:ﬂ:l:!e'ﬂl:fﬂhr?s lotion? H mddwdnpa
cal and cultural context of educa- hlmmﬂ perfise of its users? How can cmar g ;"'l:':‘ 1:::‘“ I:
tional improvement? developers support light users to bt Bethve
bl Tll ot chiesanet design” with ather innew atars?
Traps to Avoid Trap of Perfection Trap of Mutation Trap of Optimality Trap of Origination Trap of Unlearning
Evelving along sach dimension re- Devalapers should not seak an unat- Devalopers should ensure that the Developers should realize a some- Develepers should net atfempt to Developers’ umwillingness te take
quires the developers of the tainable goal of perfection at the wiys they modify the innevetion whiat less powerful innevetion that contral the eriginal innevation in a fresh look can prevent
Innevalien te evercome traps that cast of deflecling resources from e adapt fo various inhespitable con- hes much greah bers af ways that deter adaptafion and genuine eveldion.
hawe both cognitive and other dimensions of scale. (The great texts do not undercut its core condi- users is a step forward. further innovation by users.
affedtive aspects. shauld net be the tiens for succass.
enemy of the good.)
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Immersive Interfaces

for Learning and Assessment

» Full Immersion in Virtual Reality
Sensory immersion via head-mounted
display or CAVE

» Multi-User Virtual Environments
2-1/2D immersion In virtual contexts with
computer-based agents, digital objects,
and avatars of participants

» Ubiquitous Computing
Mobile wireless devices for “augmented
reality” that mixes the real and virtual worlds



River City

Interface
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W |find out what is causing their health problems. River City University scientists

sick. Rover City has commissioned vou and vour teammates to

are excited that you (and vour 21st century knowledge, skills, and tools) will
be helping them uncover the sources of their health problems!

If you are successful in vour mission, you will be named a Certified Scientist
(quite an honor!). In order to attain this level of expertise, you must first go
{through 4 training stages:

Scientist-in-Training
Junior Scientist
Assistant Scientist
Scientist

. b

To move to a new stage, vou must complete a series of activities and
assignments. Once vou and vour team complete a stage, show vour work to
vour teacher before moving on.
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Depth_Dimension of Scale

m How effective Is the innovation?

m \What are the sources of
the Innovation’s effectiveness?

On what conditions for success
does each source depend?

How sensitive Is each source to attenuation or
absence of a particular condition for success?

Trap of Perfection
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lllustrative Depth in River City

m Design-based Research

Iterative cycles of theory-design-
Implementation-reconception

m Contrasting Theories of Learning
Guided Social Constructivism
Expert Mentoring
Legitimate Peripheral Participation
Best of the Best

m Guidance System




Sustainability Dimension of Scale

m How can the innovation be modified
SO that it functions In various types
of inhospitable conditions?

How typical is each condition for success In
my target population of users?

How can | support “hybrid” users
In evolving towards conditions for success

that enable full effectiveness?

Trap of Mutation — Don’t Want to Lose Depth
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lllustrative Sustainabllity In River City

m Increasing Engagement

Access to Special Powers based on
Performance

Use of Intrinsic rather than Extrinsic
Motivation

m Embedding Formative Assessments
Newspaper reporter Kent Brock

Potential for Individualized Interventions
based on Diverse Learning Styles
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Spread Dimension of Scale

m How can | modify the innovation to retain
effectiveness while reducing resources
and expertise required?

m How much is the overall power of the innovation
affected by reducing its cost or the knowledge
required to implement?

1 How much power is retained in a “light” version of the

Innovation that requires fewer resources or less
expertise of its users?

1 How can | support “light” users to evolve towards
sufficient resources and expertise
to achieve full effectiveness?

Trap of Scaling the Project, Not the Model



Knowledge Diffusion (Rogers)

« Compatibility

= Simplicity

« Trialability

« Observabillity

= Opinion leadership

Not Proof of Effectiveness
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lllustrative Spread_in River City

m The River City Dashboard
Tools for Teacher Management

m Automated Email Reports

Detalls on Student Behaviors and Interactions
Potential Development of Visualizations (SGER)
Potential for Sophisticated Formative Assessment

m Aid for Inexperienced or Unprepared Teachers
Videoclips for Student Induction

Quick-Briefing Lesson Plans
Professional Development Webinars




'_
Shift Dimension of Scale

m How can | move beyond “brand” to support
users as co-evaluators, co-designers, and

co-scalers?

m How can | support users going beyond
what the originators have accomplished?
1 How can | build users’ capacity
as co-evaluators? As co-designers?
As co-scalers?

1 How can users form a “community of practice” that
helps answer guestions about scale?

Trap of Origination
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lllustrative Shift in River City

m Approving Adaptations
Special Education
Teacher-to-Teacher Curricular Help

m Teachers as Co-Designers
Changes to the Online Lab Notebook

m Teachers as Co-Evaluators
Insights from Automated Email Reports

Accounts of Unanticipated Student Behavior

= Waterfall
m Bug Catcher



Evolution Dimension of Scale

m How can | unlearn my beliefs, values,
and assumptions about the innovation?

How willing am | to start the innovation
Drocess over again?

How can | “make the familiar strange” to
facilitate reconceptualization and
discontinuous evolution?

How can | form a “community of reflective
redesign” with other innovators?

Trap of Unlearning
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lllustrative Evolution In River City

m Shift in Professional Development
Strategy
1Delivery Method
“TEmphasis
“1Level of Detall
C1Train-the-Trainer Sessions

m New Study on Virtual Ecosystems and
Complex Causality
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Planning for Scale

What are your goals in scaling up your model)? To whom do you
hope to scale? Describe what “scale success” would look like.

What actions might you take to DEEPEN the power of your
model?

What actions might you take to make your model SUSTAINABLE?
What actions might you take to SPREAD your model?

What actions might you take to facilitate SHIFT and EVOLUTION
of your model?

Where are you strongest on these dimensions? Weakest?
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National Science Foundation (2013)

Advances In
technology and in
knowledge about
expertise, learning,
and assessment have
the potential to
reshape the many
forms of education and
training past
matriculation from high
school.

New Technology-based Models for
Postsecondary Learning:
Conceptual Frameworks and Research Agendas

Report of a Matonal Science Foundation-Sponsored Computing
Research Association Workshop held at MIT on January 9-1, 2013
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Massive: Reduced Cost
with Large Group of Learners

m Reduced instructional presence

Adaptive materials limited to certain types of
subjects and instructional goals

m Sufficient social reinforcement to aid retention
m Sufficient peer contribution to increase mastery
m Sufficient situated learning to inculcate expertise
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Module 1: Pond Ecosystem

Modeled after Black’s Nook Pond in Cambridge, MA
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Augmenting Real World

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




Common Challenges/Concerns

m Tension between fidelity and necessary
adaptation

m I[mpact of adaptations and diverse
contexts on learner outcomes

m Effectively using formative data to
Intervene/correct course

m Facilitating transfer of “ownership” of the
Innovation & sustaining momentum/growth
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Scale Is a Difficult Problem

m \What scales Is not an innovation,
but a model of an iInnovation

1 Similar to, but different from a franchise

m Scaling to each site requires adaptation to
local context and culture

C1“Tower of Babel” as a symptom of deeper
confusion
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