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What is “3-D Learning”?







What best describes 3-D Learning?

A: Alesson that incorporates the 3
dimensions of NGSS.

B: Alesson that incorporates hands on
science and labs.

C: Alesson in which something is built by the
students.

D: A lesson that has online virtual simulations
and experiences.

Education



Science

NGSS Snapshot

Physical Earth &

Science Space
11 DCls e
Disciplinary Core Ideas
p ry « Matter & Interactions « From molecules « Earth’s Place in
« Motion & Stability, - e the Universe
Forces & Interaction + Ecosystems « Earth Systems
« Energy * Heredity « Earth and

« Wave Properties + Biological Evolution Human Activity
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NGSS Snapshot

71 CCCs

Crosscutting Concepts




Science

NGSS Snapshot

8 SEPs

(Science & Engineering Practices)

1.

Asking Questions
and Defining
Problems

4.

Analyzing and
Interpreting Data

S8

Planning and
Carrying Out
Investigations

6.

Constructing
Explanations
and Designing
Solutions

8.

Obtaining,
Evaluating, and
Communicating
Information




PREPARING THE NEXT GENERATION OF INNOVATORS

Three
Dimensional
Learning

Disciplinary Core Ideas
(The Content in Focus)

Science and

Engineering Practices
(The Skills)

Crosscutting Concepts _
(The Common Themes)
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the Disciplinary Core
Ideas, the Science and
Engineering Practices
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A. Grade-appropriate elements of the science and
engineering practice(s), disciplinary core idea(s),
and crosscutting concept(s), work together to
support students in three-dimensional learning to
make sense of phenomena and/or to design
solutions to problems.

i. Provides opportunities to develop and use
specific elements of the practice(s) to make
sense of phenomena and/or to design solutions
to problems.

ii. Provides opportunities to develop and use
specific elements of the disciplinary core idea(s)
to make sense of phenomena and/or to design
solutions to problems.

Provides opportunities to develop and use

specific elements of the crosscutting concept(s)

to make sense of phenomena and/or to design
solutions to problems.

iv.The three dimensions work together to support
students to make sense of phenomena and/or
to design solutions to problems.
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What are “Phenomena”?




What best describes a “phenomena”?

A: Someone, or something possessing an
iIncredible level of skill.

B: Arare event, or occurrence in nature that
students must explain.

C: An event, object or situation, either natural or
manmade, that must be explained.

D: Something which is unseen, but must be proven
through experimentation.
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 Phenomenon: Singer shattering a glass
with his voice

* Driving Question: Why was the singer
able to shatter the glass?
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Aligned to the
Common Core
State Standards
(CCSS)




SP2. Develop
and use models

MP4. Model with
mathematics

SPS. Use mathematics and nvestigations
computational thinking ‘ A

EP |. Support analysis of a range of grade-
level complex texts with evidence

MP3 and EP3. Construct viable and
valid arguments from evidence and
critique reasoning of others

P7. Engage in argument from
evidence

EP4. Bulld and present knowledge through research by integrating,
comparing. and synthesizing ideas from text

EPS. Build upon the ideas of others and articulate their own
clearly when working collaboratively

EP6. Use English structures to communicate
context specific messages
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What's in the Bubbles?

=

Uncovering
T S Usover oo
stiontine [l St [ o W viioerng |

o Life Science Life Sclence Student Ideas

- Physical S
8 Fere e Mot 28Ras N i v et ysical Sclence
Apevirast Frotes Larwmers Po du e [ -

e b et 0 b sameswatete
Vot e




Vernacular Misconceptions:
» Acceleration
* Theory

- Heat




Page Keeley
Probes
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Lucy:

I think it comes down because air pressyre Pushes it down

Dinah: think it comes back down because no forces are ac ting
onit.
Who do you

Most agree with?
thinkinq

Explain your
about why the ball comes back down,




THE MITTEN PROBE

Fhysical Science Assessment Probes @

The Mitten Problem

Sanah’s schonce cass b lovestigaring hear energy. They wonder whar would happen
0 the somperatune reading on 2 ther

wncier il they pet dhe ther

sormeict insade & masen

Sarahs grosp obained two
thermomesens and 3 mitien
They put one thormomosr
nukde the miovn and 1he

other ermomenr om the

M nest 10 the miosen. As howr

Liter ey comparad dhe reading on e —

the two thermomences. The temperatuse in

the room rermuined dhe same during their aporment

What do you think Sarah’s group will discover frem thelr lnventigation? Clecle the
espomac thar bowe marches your thinking,

The ehermuomencs insade the minien will have 2 bower sermgeranune reading thas 1he

Ihcrmmaencrer on the 1abde

The thermomener inside the musen will have & higher tempersure reading than

the thermometer on the table

€ Boch dhormomnens will huse the wame temperature seading,

Diescride your thinking, Provide an explanacon for your answer

Uncovering Stadent ideas In Sclence 103
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What do you think Sarah’s group will discover from their investigation? Circle the
response that best matches your thinking,

A The thermometer inside the mitten will have a lower temperature reading than the
thermometer on the table.

B 'The thermometer inside the mitten will have a higher temperature reading than
the thermometer on the table.

C Both thermometers will have the same temperature reading.

Describe your thinking. Provide an explanation for your answer.
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Life, Earth, and Space Science Assessment Probes C@

Wet Jeans

Sam washed his favorite pair of jeans. He hung the wet jeans on a clothesline outside.
An hour later the jeans were dry.

Circle the answer that best describes what happened to the water that was in the wet
jeans an hour later.

A It soaked into the ground.
B It disappeared and no longer exists.

€ Itis in the air in an invisible form.

D It moved up to the clouds.

E It chemically changed into a new
substance.

F It went up to the Sun.

G It broke down into atoms of hydrogen
and oxygen.

..l...........0.........................Q’

I l\)lk‘ﬂll \J\J\Jlbnce



The Water Cycle

(The Hydrologic Cycle)
- o) —
Condensation  pracipitation Condensation

fi g

Runoff
Evaporation

©ZoomSchool com

' Transport
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Water Vapor

Rain & Snow

P
(Precipitation) Transpiration




!veryone !as misconceptions. Hot just

“those” people?

IT'S A COMMON
MISCONCEPTION,
BUT IT’S ALWAYS

BEEN 3 FI'SHES
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Page Keeley Science Probe

InspireScience

Formative Assessment Strategies
with Page Keeley




THE LESSON EXPERIENCE - How Does it all Work Together?

Uncovering Student Ideas
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“ Structure
Oommmmm
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The Outside of a Cell

As you have just read, the cell membrane surrounds a cell.
Much like a fence surrounds a school, the cell membrane helps
keep the substances inside a cell separate from the substances
outside a cell. Some cells also are surrounded by a more rigid
layer called a cell wall,

Cell Membrane

The cell membrane Is made of lipids and proteins. Recall
that lipids and proteins are macromolecules that help cells
function. Lipids in the cell membrane protect the inside of a
cell from the external environment. Proteins In the cell mem-
brane transport substances between a cell’s environment and
the Inside of the cell. Proteins in the cell membrane also com-
municate with other cells and organisms and sense changes in
the cell’s environment,

QRcading(hc(k immarize the major components of

CI'H ‘v'c{(fll

In addition to a cell membrane, some , Jy 150 have a cell
wall ¢ chivwn in Elanra 10 Tha eall wall i< o ¢renna riaid Invee




General Chemistry - Chemistry: Matter & Change - Buthelezi, Dingrando,
ASMARTBOOK Introduction to Chemistry

. A Sl )| - 40 |

How does ozone form in the upper stratosphere?

Click the correct answer.
Ozone is a greenhouse gases that drifts up from the lower atmosphere.

Ultraviolet radiation converts oxygen molecules and water molecules to ozone
molecules.

The heat of the Sun converts oxygen molecules to ozone molecules.
Ultraviolet radiation converts oxygen molecules to ozone molecules.

Do you know the answer? U Mead sbout tie

Copyright 2014 McGraw-Hll Education. ANl rights reserved




General Chemistry - Chemistry: Matter & Change - Buthelezi, Dingrando,
ASMARTBOOK Introduction to Chemistry
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How does azone form In the upper stratosphere?

Ozone formation low doc csosne ey the stratosplene? Wika
oaygen gas (0) 5 exposed 10 ultras holet radiation i the upper regions
Click the correct asswer. of the stratinphere, anone (0) s formed. Melecules of onyges gas are
=ade of two simalier axypen pactichs. The excepy of the nudison
Ozone Is a greenhouse gases that drifts up from the lower atmosphere. Bresks the osypen gas im0 individus! saygen particies (O), which then
imteract with Oy 10 form O, Pigure 3 lhstrates this process. Osone
Uttrarviodet radiation converts axygen molecules and water molecules t0 ozone caz also absord radietion aad breek apart o refoemn oxygen gas. Thus,
molecules. 3 Dhere tends 10 be a balance between onygen gas and onone Jevels in

e srratonphese.

The heat of the Sun converts caygen molecules 1o 020N Molecules.

Urandint radation comuers oxypen molocules 10 02006 Molocubes. oxee oy O . Y T T
— = F T T
- o s

ot ' we bosts 0 Plgure 4, (o
2in 1 " ) 4
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The correct answer is shown.

The cytoskeleton is a supporting network of long, thin protein fibers that form a framework for the cell and
provide an anchor for the organelles inside the cells.

) Read about this
 Your answer is almost correct. @

Notice the spelling difference: you wrote « Cytoskelten instead of « cytoskeleton,

o Think Deep, Learn Smart
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»
Progress Overview B Student Details I3
View student progress broken down by module, View student progress details plus completion level breakdown
for each module.
WS
Module Details I3 Practice quiz I3
View information on how your class performed on each section This gives you a quick oveniew of the quizzes results for your
of their assigned modules students.
Missed Questions I3 Metacognitive Skills I3
View frequently missed questions, View statistics on how knowledgeable your students are about
their own comprehension and learming.
A
o - ) o e
Most Challenging Learning Objectives I3 I eacC h er Re (0] rts
View the most challenging leaming objectves. p
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Student T':?&:&im % complete | Standing
Average 0:57 72% 5715

Student, 1 0:03 8% 462 | student1@mail.com
Student, 33 1:18 90% 7707 | student33@mail.com
Student, 2 1:16 88% 7397 | student2@mail.com
Student, 34 1:10 92% 6705 | student34@mail.com
Student, 3 0:00 1% 73 | student3@mail.com
Student, 35 1:10 90% 6481 | student35@mail.com
Student, 4 1:11 88% 6894 | studentd@mail.com
Student, 36 0:34 62% 3131 | student36@mail.com
Student, 5 0:37 66% 3708 | studentS@mail.com
Student, 37 1:11 88% 6716 | student37@mail.com
Student, 6 1:23 91% 8601 | student6@mail.com
Student, 38 0:40 64% 4202 | student38@mail.com
Student, 7 1:04 84% 6826 | student7@mail.com
Student, 39 1:16 85% 7671 | student39@mail.com

o Think Deep,
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0-25% © 26-50% ® 51-75% @ 76-99% 100%

Chapter
4., Chapter Chapter 6.
Genetics L Integumentary
and Histology Syste...
Cellul...

Chapter
1. Major
Themes
of Ana...

m-mmm-
Student,1 1430 ® 5% ® 2% @ 47% ® 39%
Student, 33  47:58 ® 36% ©® 930% ® 30% ©® 92% @ 92% ® 76%
Student,?  41:31 ® 33% @ 83% 71% @ 87% @ 83% 70%
Student, 34  42:41 ® 77% @ 92% ® 93% ® 83% @ 89% ® 30%
Student,3  22:47 70% @ 1% ® 76% 6% @ 79% ® 29%
Student, 35 4452 ® 34% @ 90% ® 30% ® 90% @ 93% ® 34%
Student, 4  40:59 ® 35% @ 83% ® 36% @ 93% @ 83% 74%
Student, 36  16:16 59% 62% 57% @ 35% 57% @ 1%
Student,5  42:00 ® 25% 66% ® 39% ® 83% @ 92% 71%
Cturlant 27 ALAT I [ =114 & o00L [ J=1=1-"4 & a%oL & 200L & oo

o Think Deep,
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| Fragieny | Quesdon.

17 Define glycolipid (Try probe)

15 Which are true of proteins? Choose all that apply. (Try probe)

15 X-rays and gamma rays are examples of radiation. (Try probe)

15 The particle found in the nucleus with a neutral charge is known as ain) . (Try probe)

14 Define male (Try probe)

14 Define oxidation (Try probe)

14 Define phospholipid (Try probe)

14 The sum of the atomic weights of the atoms in a molecule is known as the weight. (Try probe)
14 What is the name of the subatomic particle with a negative charge? (Try probe)

13 Describe the properties of water that account for its ability to support life. (Try probe)

o Think Deep,
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Student Correct & aware ‘ Correct & unaware Incorrect & aware Incorrect & unaware ‘ E-mail

Student, 17 39% 24% 14% 22% | student17@mail.com
Student, 49 35% 22% 16% 27% | studentd 9@mail.com
Student, 18 9% 77% 13% 1% | student18@mail.com
Student, 50 10% 54% 30% 6% | student50@mail.com
Student, 19 10% 79% 1% 1% | student19@mail.com
Student, 20 9% 78% 1% 1% | student20@mail.com
Student, 21 41% 38% 10% 11% | student21@mail.com
Student, 22 9% 62% 26% 4% | student22@mail.com
Student, 23 39% 50% 6% 5% | student23@mail.com
Student, 24 7% 66% 24% 3% | student24@mail.com
Student, 25 7% 70% 21% 2% | student25@mail.com
Student, 26 8% 72% 18% 2% | student26@mail.com
Student, 27 8% 73% 17% 2% | student27 @mail.com
Student, 28 41% 32% 1% 16% | student28@mail.com
Student, 29 6% 51% 38% 4% | student29@mail.com
Student, 30 7% 66% 24% 3% | student30@mail.com
Shidant 31 17% RR% 19% A% | ehidanta1 @mail cam
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Grade Distribution

58%
more students
earned

A’s

With LeammSmary

Pass Rate

23%
more

students
passed

With LeamSmarr Withour LeamSmare

Retention Rate

10%

retention
Improvement

With LeamSmare
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