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Today's Agenda

2. Nine big ideas about scalingup
3. SmartGraphs and Dynabook’s approaches
4. Questions, discussion, next steps
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Nine Big Ideas

For today’s purposes, scaling up means having many users

NSF funds multiple types of projects, so scale-up measures vary

Most NSF grantees do not choose to, and are not funded to, scale up
The “value proposition” for the innovation is one key to scaling up
Scaling up requires understanding one’s “customers”

Rogers says five criteria increase potential for “diffusion”

Scaling up requires business mindset: marketing, revenue, support, etc.

. There are multiple approaches to scaling up

Approaches and goals of the host organization and of the innovation
itself should be aligned
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Big |ldea #1

For today's purposes, scaling up
means having many users
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Big Idea #2

NSF funds multiple types of
projects, so scale-up measures
vary



Product Types

Product Type Description Examples Measures of scale Comments
1 For-profit provides an income
Commercial Distributed by a for-profit Connected Mathematics; SUEEIT U0 iiELeElig), Lpeling,
. ! Sales, market share etc. However, the market does not
curricular partner Geometer’s Sketchpad "
always respond positively even to
product . .
the best innovations.
Free is an appealing price to end-
2 Quantity distributed users! Rapid scale up can happen
F " Distribution via Internet PhET; Nat'l Library of (e.g., number of (e.g. PhET). However,
ree curricular e 1 . , . A )
roduct or other “free” access  Virtual Manipulatives downloads), no. of sustainability is an issue, and PD
P users may be lacking. Income stream
often absent.
3. o Wait time | and II: NAEP: Frequency of.us_e Use of knowledge by practl’Floners
Findings and/or data _ (e.g., no. of citations), may or may not correlate with
Research TIMSS; uses of student ) . e .
from research . : importance to policy  volume of citations in the research
(knowledge) misconceptions :
makers literature.
4. Powerful ideas that Development and use of Spregq of idea to Inside knowledge may be
. : probes & sensors for practitioners (e.g. needed to trace the influence of
Models and spread, with or without . : ) .
. : - science education (R. percent of teachers or particular models and practices
practices obvious attribution . , :
Tinker’s work) schools) back to their sources.
Scales, instruments, and . Numbers of users; Although not as visible to the
RTOP observation : _ . )
5. other products used for rotocol- force concent importance of uses;  public as curricula, tools are
Support tools STEM R&D, P ’ PY influence on next set essential for progress in the R&D
inventory :
assessment, etc. of tools field.
6. . : Project 2061 Benchmarks; Copies distributed; Althoug.h — researgh or
Standards, issue Documents intended to i evaluation about the impact of
. . . . NSES; AERA Research  knowledge among :
briefs, policy guide practice . : these documents is supported,
, Points policymakers . )
doc’s they may be very influential.



Big Idea #3

Most NSF grantees do not
choose to, and are not funded
to, scale up



Big |ldea #4

"he “value proposition” for the
INnnovation Is key to scaling up

NABC: Need, Approach, Benefits per cost,
Competition

Develop, test, and repeat (iterate)!

The "% * Source: Carlson, C.R. & Wilmot, W.W. (2006). Innovation: The five disciplines for
Cgr?pgr?{gm creating what customers want. New York: Crown Business.



“Tune” the Value Proposition
and the Innovation

Innovation

Value
Proposition
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Big Idea #5

Scaling up requires understanding
one’s “customers’
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Big Idea #6

Rogers says five characteristics
iINncrease potential for “diffusion”

1. The relative advantage of the innovation compared to
existing products or practices

2.Compatibility with people/environment where used
3.Complexity of the innovation (inverse relationship)
4 "Trialability”

5."Observability”

6. Capacity for re-invention (to local circumstances)

The **¥ * Source: Rogers, E.M. (2003). Diffusion of innovations (Fifth edition). NY: Free Press.
Concord
Consortium



Big Idea #7/

Scaling up requires a business
mindset:

— user support and PD

— marketing
— technology updates and bug fixes
— revenue streams
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Big Idea #8: There

dare

Multiple Approaches to Scaling Up

Provide a free service (e.g. PhET)

_iIcense a commercial company
e Spin off a new company (e.g. VHS)

~ee-for-service (e.g. E

LO)

~ees from affiliates (e.g., Moodle)



Big Idea #9

Approaches and goals of the host
organization and of the innovation
itself should be alighed

* Source: Carlson, C.R. & Wilmot, W.W. (2006). Innovation: The five disciplines for

Consortium creating what customers want. New York: Crown Business.



Summary

1. lteratel Innovation
Value
2. Make a plan Proposition

3. Align the plan with your
organization’s needs, goals,
approach, etc.
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Dynabook
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General Education and Special Education

Solution: Multiple Pathways
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Range of Topics Addressed In
Dynabook Research

Math Content and Pedagogy Instruction in Pre-Service Classes

* Technology Design (Continued)

e Use of Interactives * Use of Dynabook

« TPACK * Feature Use

* Universal Design for Learning * Usefulness

* Student Thinking * Problems

* Technology Supported Instruction * Insights

Instruction in Pre-Service Classes Outcomes

* Lesson Planning and Activities * Engagement

* Integrating Dynabook and other * Content Learning
resources: - Mashups” * Pedagogy

e Classroom Practice * Awareness

* Classroom Roles e Discussion

Concord
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Graphs are vital to everyone
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Origin of SmartGraphs

caffolds
- Prepares students for data collection and display

How do light bulbs work?

Add a label to the graph where Sus, light a bulb: sample data

I

anking slowly. Use the label to |- °
therlght 8
’ W=

«@Q@@OO000O0O=

2
B 1
% That's not correct. Add a label on the lowest hill.

. Votage Y




Mission Statement

- Open source
- browser-based
- authorable or customizable by teachers

SmartGraphs will accept inputs from:
students’ responses (including point-and-click)
sketches

probes

functions

models
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Screenshot of a SmartGraphs activity

G/) {} smartgraphs.concord.org/act1-3.html#/shared/marias-run c J (2§~ Google Q) @ @
Maria's Run Credits
2000- Positi Ti
Now that you've had a chance to create position 1800+ osition vs. Time s
versus time graphs from your own motions, let’s look @:igg“ ®
14004
at some graphs that were created by someone 912001 L
running. <1000 °
. . 2 800 ° ° °
Maria ran practice laps around the school track. Her § 6004 &
coach recorded the distances she ran after each 2 400 °
minute. These data are shown in the graph and the 200+ °
1 1 O T T T T T T T T T 1
Fablg at right. Remember that the time was recorded 5 I 3 3 7 g 5 L 5 B T
in minutes rather than seconds. Time (minutes)
e Time (min) Pos (m)
Hint 2: In these two intervals, Maria’s position changed as _ E_
time passed. 2 400
3 600
Try again. Click the first point in the graph that shows when 4 800
and where Maria might have stopped to talk to her coach. 5 800
6 800
Check My Answer 7 1050
8 1300 -
9 1550 -
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A Value Proposition
for SmartGraphs

For teachers:

Graphs are central to STEM learning in algebra, physical science,
and other K-12 courses yet many students have difficulty
understanding graphs and the concepts they represent. Free
SmartGraphs activities help students to understand graphs better
than other software. SmartGraphs works with standard curricula, in
typical schools—and there’s nothing to install!
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