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The greatest enemy of understanding is
coverage .. You've got to take enough

time to get kids deeply involved in
. something so they car think about it in
. . lots of different ways and apply it.
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vgducation is not
the learning of
facts, hut the

training of the mind
to think.’
-Albert Einstein

§ Kannapolis City Schools
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How to Promote
Engagement, Understanding, and
Independence for All Learners

http:/iwww.visiblethinkingpz.org/VisibleThinking_html_files/03_Thinking
Routines/03a_ThinkingRoutines.html
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Thinking Routines

Thinking Routines

Routines exist in all classrooms; they a
the job of learning and working togethe
thought of as any procedure, process, o
manage and facilitate the accomplishm
routines that serve to manage student b
of learning, and to establish rules for cc
have routines that structure the way stu

learnine routines can be simple structul
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Think — Puzzle - Explore

TR XNRE T 20 2
(HEE =R

G
b

RTXMREURA (2 HRE?
(B& ) )

B
@‘“

R R B PR TR
(BB EZF JEFEF) )

30




XA E ISR B ?

BHET/EYRINIEE T
(Rt AERE RS BR-HFE-RR) TIER
HENAT S EERESR

31

il — - FUmEE I 2R

THINK / PUZZLE / EXPLORE

Think about what you may have read as part of the pre-reading
activity for this workshop as well as what you already know about
the SBAC Assessment. Take a few post-it notes and generate
responses to the prompts below. Place them accordingly on the
large chart.

1. what do you already think/know about the SBAC
assessment that do you want to discuss with your
colleagues?

2. What questions/puzzles do you have about how the
implementation of this assessment or how it will impact
teaching/learning in your classroom?

3. How would you like to further explore the
questions/puzzles we have around the SBAC assessment
or performance tasks?
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THINK PUZZI.E EXPI.ORE
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Watch and make notes

‘CONNECT -EXTEND - CHALLENGE’

How are the ideas and informatio@o what you already

know?
What new ideas did you get tha extend Jrour thinking in new
directions?

What is sﬁll@or confusing for you?
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Your Picture of an Effective Classroom

Connect/Extend/Challenge
+ Connect: What connections did you see or
hear between your description of an effective
classroom and the brief description of the
5Ds?
« Extend: What extended your :
thinking? -
+ Challenge: What challenged
your thinking?
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| used to think ... but now | thlnk
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;| IUsedToThink...
Now | Think...

With a partner on a notecard...

Write down | used to
think and answer what

Write down Now | think
and answer what you now

? ok you used to think about think about Soclal
FENF4 & B ITIAE) N§  Soclal Studles and ELAR Studies and ELAR
45 Integration Integration 46

Twenty leading educators reflect on
the work of school reform

? HARVARD
GRADUATE SCHOOL r EDU 1o

Harvard
Education

Press e think... think...

Edited by Richard F. Elmore
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Uncover relational cognltlon
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Uncover metacognition

XL “Think-about-thinking”
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True knowledge comes with deep
understanding of a topic and its
inner workings.

Albeat Linstein

AZ QUOTES

Uncover ... I

From covering information to

“a

UNcovering
our
CURRICULUM

HBENFE RETERE (—)

I8 Uncover big ideas in the curriculum

#8 What is a Big Idea?
8 Grant Wiggins
B8 Jun 10, 2010
B return to Big Ideas Home
http://www.authenticeducation.org/ae_bigideas/

Big idea REMIIMS, B BH
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Vx¢ —a? dx How to Memorise
Integration Formulae

=, | ==,
Y Vat-xt v Jxt-a?

| I

10



{’."-_,\;. E
MATHCMATICAL ASSOCATON O AMERCA LOGIN  JOIN SHOP GIVE

Community Programs. News

About MAA Membership MAA Press Meetings Competitions

Programs

Students

Engaging Students via In-Class Worksheets

High School Teachers

Faculty and Departments.

Curriculum & Department
Guidelines & Recommendations:

RITERBOFEEEE
R EREZ

by Cindy Wyels. California State University Channel
Islands

-’

Wyels, C. (published date unknown) Engaging Students via In-Class Worksheets. Retrieved
January 23, 2017, from http://www.maa.org/programs/faculty-and-departments/curriculum-
department-guidelines-recommendations/innovative-teaching-exchange/in-class-worksheets s
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o JERFTLARFEIE . BRI I 2 BeAR B
FEIETI I BT B (rectangles, trapezoids,
and figures formed by replacing the top of a
rectangle with a parabolic segment)

62

Bl—:rsef
BREEFE: BSEAEHREARR
| WHAT THE PROFESSOR WANTS US ALL TOKNOW |

ANCIENT ANDMEDIEVAL; W The killing of B Shakespeareand  : its suppression

HISTORY,40T01500  : Wat Tyler the Globe : B The power of steam

H The legend of i W Chaucer: English BThetrial _ i W Therepeal of the

Boadicea (below) : and European writer  : of CharlesI g ™' ComLaws

B Thedestructiénof : M Henry Vand France : W Witchcraft, 17 B The Indian Mutiny

Lindisfarne "o magicand B The changing role of
science : Parliament
M The Siege of Drogheda : W Votes for women
1 The Great Fire B The Battle of the
of London Somme

AL MW Thedivorceof : M 1688, European B The Munich
¥, Henry VIII (below) : politics and the Conference

B Richard the : M Makingan ambitions of Louis XIV

Lionheart and the i English bible M The Boston Tea Party

Crusades i M The Armada = LATEMODERN

M The legend of i B The Three 4 HISTORY, 1800

bin Hood : Kingdoms, i T02000
[ | Caﬂledmls and Engl'm:‘l, Sfatlam‘l \ l"'l"lhe’B‘altle

EMESOPOTAMIA

HISTORY

—

PSE RS
EEEﬁL%EE$FMﬁF

History is the interpretation of the
significance that the past has for us.

AZQUOTES

Johan Huizinga (Dutch pronunciation: [ jo:han “hayzinxa]; 7 December 1872 — 1 February 1945) was a

Dutch historian and one of the founders of modern cultural history. 65

BENFEE L IR SRS

National Academy of Sciences (2017). Effective Teaching: Examples in History,
D Mathematics, and Science, Chapter?
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Schrock, J. and Benko, S. (2015). Using Fundamental Concepts and Essential Questions fo Promole Crfical Thinking. Retneved from
hifp /fwww facutyfocus com/authorjuleschrockp hdandstevenbenkophd!
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L TR BT B A EHRIER LSBT
New York University Steinhardt

http://steinhardt. nyu. edu/teachlearn/science/resources/ideas

" Big Ideas & Guiding Questions

https://thebigideas. wikispaces. com/

Go-Lab Project (Global Online Science Labs
taz  for Inquiry Learning at School)
http://www. golabz. eu/big-ideas

MACHICERSIEI  acstratten’s website

https://whatitmeansforart. wordpress. com/2014/08/27/big—idea—2
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GREAT MYTHS
OF POPULAR
PSYCHOLOGY

Shattering Widespread
Misconceptions ahout
Human Behavior

Scott O. Lilienfeld
Steven Jay Lynn | John Ruscio
Barry L. Beyerstein

WWILEY-BLACKWELL 81

Misconceptions
* 1) Marketing is Advertising
* 2) Marketing is spin, buzz and sizzle
* 3) Marketing is selling
* 4) Marketing is unethical and wasteful
* 5) only marketers do Marketing
* 6) Marketing is a cost center and costly

* 7) the goal of Marketingis to maximize
customer satisfaction

* 8) the goal of Marketing is to maximize sales

HIRERW2 (Misconceptions)
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—

FRIRFEE !
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Uncover misconception
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Conceptual Change Teaching
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WE NEED X-RAY VISION GLASSES
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753% (=) : Predict Observe Explain

Pl = R = M
L SR ER
o FEBHLA R,

FHUCIIFE A AT FANRAE T
2. SEIG RO AT I
o FAEMELR
3. LR EURTIR
o SALETIHE IF AR TR 45 2R 2 1] F) 43
o MIEFHBEFRMIN, SEIEIRAN T

POE : B {# F4 IE R {118V IR R

CONFRONTING STUDENTS* MISCONCEPTIONS

Problem: Movement of a ball exiting a curved metal tube

Two Possible Answers

Curved Path Straight Path
College Student Answers
51% 47% 94
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97

AmEo)Raf (—) :
Macromolecules

m Starch (e.g. bread, pasta) is a glucose polymer that
we eat for energy, but cellulose an almost identical
glucose polymer, is indigestible. Why do you think
that ONE of these almost identical molecules can be
digested, while the other can’t?

m Butter and oil are both fats. Why is butter a solid at
room temperature, but corn oil is liquid?

98

B EFEE] (Z)
Scientific Method, Evolutiofr”

m What is the difference between a theory and belief?

m (Optional): | will not share these answers with the class
Do you feel that there is an ‘either/ or’ choice between
your religious beliefs and evolutionary theory — i.e. that
you must reject the idea of evolution because of your
religious beliefs, or that you can't believe in God if you
accept the evidence for evolution? Is it possible to have
both a belief in God and an acceptance of the evidence
supporting evolution?

99

HSaEf (=)
Cloning / GenEthics

= Dolly the sheep is a genetic twin, or clone, of a sheep that was born 6
years earlier than Dolly. Does Dolly have parents? If so, who were
her generic parents? Is Dolly a “virgin birth"?

m What is the flaw in thinking that if we were ever do clone a person,
like Einstein, we would end up with another brilliant physcist ?

= Can you think of a way that a person’s generic information might be
used to discriminate against them for employment or insurance
coverage? Give an example.

m  Can you think of any movies that center around cloning? Is so, what
is the ‘take-home message’ of that movie?

100

Predict what you think the shape of the distribution of desired
weight for students in this class looks like. Explain why you
think it will look that way.

FHIIERE ZR: weight would be either bimodal, because
male and female classmates differ in weight, or that it would
be normally distributed

—NERER T BEABKIRE

“| think the shape of the distribution would be skewed to the
left because people want to weigh less, ...". This reviewed
an error in interpreting the statistical concept of skewness
with the height of the curve rather than a long tail in the
horizontal direction, i.e. they reverse the x and y axes in
their understanding of the term skewness.
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BE CE EE SE
http:/Jjittdl.physics.iupui.eduljitt/sampler/

biology/bio_archive/bio_wu.html
Biology WarmUps by Kathy Marrs

6\\ arm Ups:

arny !n Scientific Method, Evolution

http:/jittdl.physics.iupui.edufjitt/sampl
er/chemistry/warmups/chem_wu.html

Chemistry WarmUps by Bob Blake

therapy
ondisjunction
Stem (hES) Cells

Vo s
arm Up 13: Photosynthesis / Respiration
‘arm Up 14: Human Papulation Grawth / AgBiotech

@ See All Warm Ups on One Page @ 102

17



http://jittdl.physics.iupui.edu/sign_on/

Just-in-Time Teaching Digital Library

Greetings! To learn about JITTDL please click About
JITTDL.

HOME Welcome to JITTDL, the digital library for Just-in-Time
Teaching pedagogical resources.
The Library collection has materials from biology, chemist
WIKI
0l ONS
10STING

The development of U
library is supported by an NS To request an
RTTDL is a member of the NSD account on the
community JITTDL hosting
server please send
your name and
affiliation to
gnovak@iupui.cdu.

JTT People For a quick

overview of JITT

This site is intended to serve as the

visit the JITT
Sampler. faculty whe p

virtual comm center for the

ipate in the u:
development of the JiTT pedagogy.

Supported by National Science Foundation DUE-0333646

m pyp—

http://jittdl.physics.iupui.edu/jit/DL/dsp_resourceList.php?resClass=QuestionSet

Just-in-Time Teaching Digital Library

Resource List

Question Sets
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Y Justin-Tive Teacking |

Learning technologics should be designed to increase, and wot o reduce, the

amount of personal contact between students and faculty on intellectual issues.

JITT resources span the spectrum from web and classroomitems to books and artick ffective teaching and

of eaming Heris a sampling
1. A Sampling of Web Materials

2. Warml'ps

Warmups ae the cor of the JiTT method, providing the feedback loop between inclass and out-of-class imvolvement. The examples provided bere will encourage you o create
vour own, wamyups that reflect your personality and your style and take into-account the strengths and weaknesses of your students.

BIOLOGY (by Kathy Marrs)  CHEMISTRY (by Bob Blake) ~ETHICS (by Kan Thyne)

b, "GoodFor" Essays

The essays that we now call "GoodFors” were originally developed for introductory physics in response to students comments about “the lack of usefilness of this old stuff” It
has been picked by by other disciplines. They are ther to be shared. To prepare these is 2 time consuming task. "GoodFors™ should not be 2 high prioity item in-a JITT course.
BIOLOGY (by Kathy Marrs) - CHEMISTRY (by Bob Blake)

¢ Jil T Mathematics Resources® by Jeff Watt. Included are warmups, puzzles and GoodFars.

d. JiTT Physics Resources* by Gregor Novak and Andy Gavrin, Included are warmups, puzzles and GoodFors.

*Please note: Some of the resources are actual web page that were presented to the students and include a navigation bar with links to oth
are ot operable.

Some of those links

Psvehology Resources by Jim Benedict

https://serc. carleton. edu/introgeo/justintime/examples. html

Starting Point
Teaching Entry Level
Geoscience st

Example JiTT WarmUp Exercises

search Refine the Results|
Results 1 - 10 of 16 matches Earth System Topics

Atmosphere 2 matches
Biosphere 10 matches
Climate 2 matches

Evolution 4 matches
Geography 1 match

Human Dimensions 2 matches
Hydrology 3 matches

Oceans 2 matches

Solar System and Astronomy 1 match
JITT - Ethics of Fossil Collecting Solid Earth 4 matches

1) What do you think it means for a fossil resource to be "abused"? |_TIme/Earth History 1 match
2) What's the issue with fossil hunting on federal land (such as

National Parks)? Explain what your interpretation of the conflict ...

1) What are some of the biological effects of dam removal (good
and bad)? 2) What are some of the more pressing/compelling
reasons to remove a dam? Explain. 3) The Stanley and Doyle
(2003) article states that, ...

JITT - The Big S Extinctions and Then Some

1) What are the three leading ideas for the cause 0’ the Permian mass extinction? What is the evidence for
and against each? 2) Why are tropical forest species going extinct the quickest? 3) What are the .

IT - The Future of Africa's Health wi
What are the benefits and opportuni
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