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The Knowledge Doubling Curve

-- Buckminister Fuller and IBM

Knowledge doubling curve

+ 1900s, Knowledge doubled every century

* 1940s, knowledge doubled every 25 years

* Currently, knowledge doubling every 13 months
* Soon, every 12 hours?

‘Transition from the linear growth of human knowledge
to the exponential growth of human knowledge has taken place.
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Machine to Machine Connections:
The Internet of Things

Internet of Things

ATTRIBUTE % OF RESPONDENTS
e
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% Portrait of a Graduate

» Critical Thinker

» Creative Innovator

» Skilled Communicator
> Effective Collaborator
» Global Citizen
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Undeniable Trends: Automation

Tech - Chart of the Day

Probability Robots Will Take Your Job In Next 20
Years, 1=Certain

Telemarketers

Accountant and auditors

Retail salespersons 092
Technical writers 089
Real estate sales agents 086
Word processors and typists o081

Machinists
Commerical pilots

Health

ACtOrs | —— .37

Editors
Chemical engineers | o0z
Clergy b ooos
Athletic trainers | .07
Dentists | 0008
Recreational therapists | 0003

Firefighters | 0.17
—

BUSINESS INSIDER
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Picture the Graduate

Try to envision the type of person we
wish to develop as a result of 12+ years
of schooling.

What capabilities and qualities do we
seek in our graduates?
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Goals for Teaching and Learning

’———~
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Acquire
important
knowledge
and skills

Understand
“big ideas”

Transfer
learning to
new situations
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Three-Minute Pause

Meet in groups of 3 - 5 to...
v summarize key points.

Vv add your own thoughts.
v pose clarifying questions.
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A Practical Challenge Of Standards-
Based Curriculum

CURRICVLUM
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Research Finding...

A “guaranteed and viable
curriculum is the #1 school-
level factor impacting

student achievement.”
-- Marzano, What Works in Schools
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*

Curriculum...

“The course to be run”

Curriculum = a plan to
achieve designated goals.

Curriculum # a list of topics
and related activities.
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A Model
Curriculum
Blueprint
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Long-Term Transfer Goal

“Students will be able to
independently use their
learning to ...”

An effective curriculum equips learners
for autonomous performance

... by design!
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co®®  Long-term

=" =P Transfer &

““Academic Goals st Céﬁtury
Standards Skills
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Long-Term
Transfer Goals

Disciplinary Transdisciplinary

v
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% Characteristics of

Transfer Goals...

* Long-term (Exit Outcomes)

» Performance based
Highlight Autonomy
Distinguish means from ends

45
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Transfer Goal: Writing

Students will be able to independently use
their learning to:

» Effectively write in various genres
for various audiences and purposes
(inform, explain, entertain, persuade,
guide, or challenge/change things).

Transfer Goals: Mathematics

* Make sense of never-before-seen,
“messy” problems and persevere
in trying to solve them.

» Construct viable arguments and
critique the reasoning of others.
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Transfer Goal: History/SS

* Use knowledge of patterns of
history to better understand the
present and prepare for the future.

« Critically appraise historical claims
and analyze contemporary issues.

BY HILARY B. PRICE
K

RHYMES WITH ORANGE

: _Jhr Repait

GEORGE SANTATANA
SAID,"THOSE WHO DO
NOT STUDY HISTORY
ARE DOOMED To
REPEAT T .. WHICH

1$ WHY I'M HERE N
SUMMER ScHoOL.
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Transfer Goals: Science

* Use knowledge and reasoning to
evaluate scientific claims or
arguments and analyze current
issues involving science or
technology.

» Conduct an investigation following
established scientific protocols.
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Transfer Goal:
World Languages

Students will be able to independently use
their learning to:

+ Effectively communicate with
varied audiences and for varied
purposes while displaying
appropriate understanding of
culture and context.
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Transfer Goal:
Visual and Performing Arts

» Create purposeful artistic
expressions through
various media and styles.

E2: Build a strong base of knowledge
through content rich texts

E5: Read, write, and speak
grounded in evidence

M3 & Ed: Construct viable
arguments and critique
reasoning of others

S7: Engage in

argument from

evidence

E6: Use
technology
& digital media

$8: Obtain,
evaluate, &
communicate
information
E3: Obtain, synthesize,
and report findings clearly

strategically &
capably
MS: Use appropriate

* Value, and participate in, the
arts throughout one’s life.
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Practice vs. The Game

B =

Learning and practicing
* knowledge
« skills
* strategies

Requires transfer
* autonomous
application
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T-Chart Process

What would we see in a

A non-critical thinker...
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tools strategically

Commonalities
Among the Practices
in Science, Mathematics’
and English Language Arts
Based on work by Tina Chuek ell.stanford.edu

and collaborations

ELA

E1: Demonstrate independence in reading complex
texts, and writing and speaking about them

E7: Come to understand other perspectives
and cultures through reading, listening,

and effectively in response
to task and purpose

NGSS@NSTA

ta.org/s
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T-Chart Process

What would we see...
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Indicators of a CRITICAL THINKER

Non Examples of a CRITICAL THINKING

* Asks critical questions

* Remains “skeptical”

* Questions the accuracy, validity, and
reliability of information

* Deliberately seeks different points of view
and considers their merits

* Able to identify personal and cultural
biases

* Views problems on a “macro” and “micro”
level

* Recognizes that complex issues are
nuanced, containing “shades of grey” and
able to tolerate ambiguity

* Provides sound reasons and relevant
evidence to support their position

« Uses evidence to evaluate claims

* Willing to change one’s mind when present-
ed with new evidence or compelling reasons

« Does not question

« Gullible

o Accepts things at face value

« Does not seek other perspectives

« Narrow - only sees one perspective

« Egocentric

« Sees things in isolation

» Uncomfortable with ambiguity; views
issues as “black or white”

« Only wants “the” answer

« Does not support their position with
reasons or evidence (or doesn’t know what
evidence to use)

« Inflexible and unwilling to change, even
in the face of new evidence or compelling
reasons
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Long-Term
Transfer Goals

Transdisciplinary

Disciplinary

Overarching Overarching
Understandings Understandings
and Essential and Essential
Questions Questions

v

Cornerstone
Performance Tasks

plinary Transdisciplinary ).
Rubrics Rubrics
Teacher-Developed

Units and Lessons
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cor-ner-stone (n):

1. the first stone laid at a
corner where two walls
begin and form the first
part of a new building

2. something that is
fundamentally
important to something
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Transfer Goal: Writing

Students will be able to independently use
their learning to:

» Effectively write in various genres
for various audiences and purposes
(inform, explain, entertain, persuade,
guide, or challenge/change things).
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* Assess
knowledge
and skills

* Not usually
authentic

Traditional Assessments

(e.g., Tests, Quizzes, Skill
Checks, Observations)

*Unit
specific

*Often
culminating

Performance
Tasks

* Authentic

¢ Assess
transfer goals

* Anchor the
curriculum
(common
assessments)

Cornerstone
Tasks

81
Cornerstone Tasks
* Anchor the curriculum in
important, recurring tasks.
* Require understanding and transfer
of learning.
* Integrate 21st century outcomes.
» Provide evidence of authentic
accomplishments.
(“Doing the subject” and “playing the game”)
100
K-12 Cornerstone Task Map for Writing
Grade Informative/ Narrative Opinion/Persuasion/
K Science Obser\;ation All About Me = XXX
Picture Book Picture Book
1 My Favorite Animal Imaginary Character XXX
g Story
2 How-to Book Modern-day XXX
(illustrated) Fairy Tale
3 er Personal Narrative Opinion Letter
4 Feature Article Poetry Collection Issue Analysis
5 Research Project Descriptive Narrative Argumentation Essay
6 How-to Guide Autobiography Editorial
7 Cause—Effect Essay Myth, Fable, Fairy Tale, Position Paper
Folktale or Legend
8 Research Project Narrative/Historical Social Issue Essay
Fiction
9 Problem—Solution Poetry, Song/Lyrics Editorial
Essay
10 News Article Memoir Policy Evaluation
11 Technical Manual Dramatic Script/ Argumentation Essay
One-act Play
12 Independent Research Parody, Satire, Irony Position Paper on Issue
with Written Product chosen by student
and a Presentation
102
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example:

A “How To” Guide

Since you have learned about

you have been asked to develop a guide
to help other people learn this. Offer
specific tips and suggestions to help them
be successful.

104
Task Frames
|
[ N[
106
Example: i -

Drone On...
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Example: .O,
What’'s Your Position?

After reading (literature or

informational texts), write

(essay or substitute) that compares
(content) and argues
(content). Be sure to

support your position with evidence

from the texts.

109

Should drones be regulated?

After researching possible commercial
uses of drones and examining various
opinions on the issue, develop your
own position and develop a (policy brief,
editorial, blog) that argues for your
position. Support your position with
evidence from your research, while

acknowledging competing views.

Example: .V,
What's Your Position?

What makes something funny?
After reading selections from Mark
Twain and Dave Barry, write a review
that compares their humor and
argues which type of humor works
for a contemporary audience and
why. Be sure to support your position
with evidence from the texts.

110
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Task Frame:
Involved Citizen

Identify a situation (e.g., issue or problem) that needs
a solution.
@ Analyze the issue. - OR - Define the problem.
@ Consider and evaluate options/possible
solutions.
@ Present your position/solution.
@ Address (rebut) alternative positions/solutions.

@ Attempt to convince a target audience to adopt
your position or solution though a

Example:
Involved Citizen

You have an idea that you believe will make your
school better, and you want to convince school
leaders that they should act on your idea. Identify
your audience (e.g., principal, PTSA board, students)
and:

1. Describe your idea.

2. Explain why and how it will improve the

school.
3. Develop a plan for acting on your idea.

Your idea and plan can be communicated to your

118

Example:
Involved Citizen

After investigating a current political issue, prepare a
position paper or presentation for a public policy
maker (e.g., Congress person) or group (e.g., school
board, legislative committee). Assume that the policy
maker or group is opposed to your position. Your
position statement should provide an analysis of the
issue, consider options, present your position, rebut
opposing positions, and attempt to persuade the
public policy maker or group to vote accordingly.

Your position can be communicated in a written
report, via a web blog, or delivered as a presentation.
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Practice vs. The Game

Learning and practicing
* knowledge
« skills application
* strategies

Requires transfer
* autonomous
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target audience in a letter, e-mail, or presentation.

119
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The “Matrix” Method

PROCESS

-Zm-H4Z200
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Matrix Method -- Mathematics Common Core Standards

p—— |
Practice Standardff| 1 Make |2 Reasan |3 Construct |4 Model |5 Use appro- | 6 Attend to Y’ Look for | 8 Look for

senseof |abstractly |viable argu- | with math- | priate tools |precision. ffond make  |and express

MATH GR 3 problems | and quanti- |mentsand |ematics. | strategi- se o struc- | regularity
and perse- | tatively. | critique the cally. ure. in repeated
vere in solv- reasoning of

Content Standards

Represent and solve problems

involving multiplication and

division

Understand properties of mul-

tiplication and the relationship

between multiplication and

division

Multiply and divide within 100.

Solve problems involving the Task Id

four operations, and identify

and explain patterns in arith- as| eas

metic.

Use place value understanding

and properties of operations to

perform multi-digit arithmeti

Develop understanding of frac- "4

tions as numbers, /

'Solve problems Involving mea-
surementand estimation of in-
tervals of time, liquid volumes,
and masses of objects.

LT e

Geometric measurement: un-
derstand concepts of area and
relate area to multiplication
and to addition.

Geometric measurement:
recognize perimeter as an
attribute of plane figures and
distinguish between linear and

124

WW-P MIDDILE
SCHOOL,

R L% =l

GILOBAL CHALILENGE

Make a
difference

Your group will
develop strategies to
reduce global poverty
and share your
findings with experts
who can implement
your ideas.

SUSTAINABLE AGRICULTURE

END HUNGER, ACHIEVE FOOD SECURITY AND
IMPROVED NUTRITION AND PROMOTE

XN

http:/markwise8.wix.com/globalchallenge

Project Options Project Resources FAQ'S Volunteer Surveys & Scoring #WWPGC Press
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Three-Minute Pause

v summarize key points.

Meet in groups of 3 - 5 to...

V add your own thoughts.
\ pose clarifying questions.
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5th Grade Student TED TALKS

Academic
Task

152

How does this Curriculum
Blueprint work relate to
curriculum mapping?

154
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@wmou@“‘ Curriculum

& 4

e Mapping
" Academic 3.0 =
Standards 215t Century

Skills
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First generation = Diary Mapping

[

Picture

Integrating Currviculum & Assessment K—12

4

e X

" 2 -
Hddil'fyaslacohs
— - ‘J‘
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Second generation = Consensus
Mapping from Standards

@COMMON CORE
INITIATI

IGA'S STUDENTS FOR COLLEGE & CAREER
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It's Time for Curriculum Mapping 3.0

First generation = Diary mapping

Second generation = Consensus
mapping against standards

Third generation = Mapping
performance backward from
long-term transfer goals
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First generation = Diary Mapping

Year-Long Course Map
Sixth Grade - Social Studies

2" 9 Weeks 3 9 Weeks 4" 9Weeks

Preview 7*
Proview urope " America . Oceania
Curriculum

Social | T
Studies
Skills Matrix

Notes

158

Second generation = Consensus
Mapping from Standards

SAUSD Comm

160
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Curriculum Mapping;: Moving from

Three Generations scaffolded to
autonomous

performance -
by design!

First generation = Diary mapping

Second generation = Consensus
mapping against standards

Third generation = Mapping
performance backward from
desired performances based on
long-term transfer goals.
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Sample Map of Cornerstone Performance Tasks
| Long-term Transfer Goals I
Eazs o.,ali."" o | & o aror | ELA gt S a

Campaign
[Critical Thinking,
Collaboration
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WCPS Blueprint for Curriculum Design
WCPS PREK-GRADE 12 ESSENTIAL CURRICULUM

PreK-Grade 12 Ti il Transfer Goals

’ What is the
] 3 I S ! ) . .
WCPS ELEMENTARY;S::::::;:I:::::ULUM FRAMEWORK rel a tz On Sh 1 p Of th 1 S
I e ) ) i il »
T T T T 1T 5 3% to the work of PLCs:

UNITS UNITS UNITS UNITS UNITS UNITS UNITS

Performance Performance Performance Performance Performance Performance Performance

Other Evidence Other Evidence Other Evidence Other Evidence Other Evidence Other Evidence Other Evidence

Lessons Lessons Lessons Lessons Lessons Lessons Lessons
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Coaches regularly reviewing game
performances and plan improvements.
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Analytie Rubric for Mathematical Problem Solving

Ressoring
Rosvacior &
oty wvedand | pariormed el oot ot
protmsstovanien, | ccmsiatyand | mbeematical | spveorssta o b
Sion s avehited. | Scoitoy Thare i | reprocartotims | anbocn e
et movaisoy, | ovionca ot " | connuties | potose brocs
A common 4 od, aro mad,” | computations are | andrefned 1o, | matnematical
o atomaive | chackod. Acorect | anaves terminctogy and
. Sracnoioo e Srorerts obtuoed. | rlatihion, | ymboke aaton
rubric Sonsgoed Thero s Sty o et | mensod o
Sound matramatea o pctemn " | Soemmicate s

reasoning throughout. elements, and | and mathematical

promotes i, | o

An effective strategy is | Computations are | Appropriais and | Communication is

greater " Mewroromdo | et | snse o sk
evaluative 3 o | S e
H ideas and
consistency e
among sua\ggysﬂn:sm.'ura " cnmmh‘uun prevent mad:ﬂt‘n‘ un‘even There is
teachers. PR [l Fi oot ar
oyt s ot pisomears | arausoels
=%
1 | correct solution. There is | solution is not mathematical s no awareness of
e mprocas e
oL pate e
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Ideas for Action

*" Think big.
* Start small.

* Go for an “early
win” in Iowa.
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GRADE 6

ANNOTED EXEMPLAR
Literary Response

Conflicts can not be avoided. In life, without conflicts things

would be very dull. In the book Sixth Grade Can Really Kill You, this is

{ what the author, Barthe DeClements, demonstrates. Helen is the

protagonist witha learning disability that triggers problems and conflicts

conflicts at home, conflicts at school, conflicts within herself.
The most crucial conflicts of the book are the ones she has with The writer's sopic
herself. Worrying, sulking, frowning, Helen fears that she will flunk the -

sixth grade. Her teacher has warned her parents of this. Helen fears her

report card and her grades on it. She knows what is coming because of her

The writer wses [ troubles in school. “I didn't lift a book until report cards came back.”
direct quote a

‘When Helen worries about school, she creates conflicts with herself.

fearty in the context
f her paragriph. Helen worries that Mr. Marshall does not want her 2

ymore because of the
firecracker she sets off at the end of the book. She worries and frowns,
making more problems and conflicts. Most of Helen’s major conflicts

stem from school and her reading difficulties.

Helen has conflicts with her mom that emph

ize her reading

The wrirer has | difficulty. Helen argues with her mom about reading. “She kept telling me
emploed CEI
e ieaclaim | 1o please try and read without using my finger (Helen talking about mom)

ot the

s { Tkept telling her that if I didn’t I would lose my place.” Helen again tries
ad

to get out of reading practice with her mom. And then the reader finds

Helen and mom arguing about same thing. Without a doubt, Helen's

\ relationship is affected by her reading problem.
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Data-Driven Improvement Planning

Based on an analysis of achievement data and student worl

«What patterns of weakness are noted?  » What specific areas are most in need of improvement?

« _ problem solving and mathematical reasoning are generally weak
= students do not effectively explain their reasoning and their use of strategies

« _appropriate mathematical language is not always used

What specific improvement actions will we take? %

O Increase our use of “non routine” problems that require mathematical reasoning.

O Explicitly teach (and regularly review) specific problem solving strategies.

O Develop a poster of problem solving strategies and post in each math classroom.

O Increase use of “think alouds” (by teacher & students) to model mathematical reasoning.

0 Develop a “word wall” of key mathematical terms and use the terms regularly.

O Revise our problem solving rubric to emphasize explanation & use of mathematical language.
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