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We would like to know more
about you...
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How many web seminars @
have you attended?

Use the letters A-E located at
the top left of your actual
screen to answer the poll

A. 1-3

B. 4-5

C. More than 5

D. This is my first web seminatr.

E. | don't know what Is a web
seminar.
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. Where are you now?

www.50states.com




What grade level do you @
teach?

A. Elementary School, K-5.
B. Middle School, 6-8.
C. High School, 9-12.

D. | teach college students (undergrad and/or grad
students).

E. | am an Informal Educator

NSUA seminarsg
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NSDL/NSTA Web Seminar:

Selecting and Using Digital Phenomena and

Representations for Middle School Science Instruction

NSDL

THE NATIOMAL SCIEMCE DIGITAL LIBRARY

Tuesday, June 19, 2007
7:00 p.m. to 8:00 p.m. Eastern time



Welcome!

Chad Dorsey
Science and Education Technology Specialist

Maine Mathematics and Science Alliance

a PRISMS Project: A
Phenomena and Representations for the

L Instruction of Science in Middle Schools y

Maine
_ MATHEMATICS
WY ..« SCIENCE Alliance




How often do
you use
digital

resources with
students?

A. At least once a week
B. A few times a month
C. Once a month

D. A few times a year
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PRISMS reviews relate
resources to learning

Addressing an goals and are part of

Intended Learning Goal
the NSDL
(Content

Alignment)

Conveying a
Learning Goal

The PRISMS
Collection
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Content Alignment

A resource
should
address the

Intended
content In
order to be

useful

BENCHMATRIKS

FOR

llllllll

SCIENCEE

F ¥

EDUCATION
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Quick Poll: Standards Documents

BENCHMARIKS

FOR SCIENCE LITERACY

I've seen this
book before

| use this book

I've seen this
book before

| use this book




Useful resources address the intended

BENCHMARIKS

FOR SCIENCE

LITERACY

¥ POL THE ANVANCEMENT OF SCIRNCE

PROJTEC 2061

s b L g e

nb=erl Eh riersan and grasped fairly well before

enas shaali kn

¥ Al marrer bs made wp ol acoms, which are far e

sl ta r:rdilrlﬂ._l I|||||-ux|| BT TR The

o of any element are alike bat are dillerend

Hiady e

sther in large anmys, Different
< T growps colmpose

alll smhsranees.

B Equal volumes of different suhstances maumly ko
dilferemt weights

b Atsms and muobecules are penpetally in marion,
Incressed i AN greAter AVErREE

learning goal or sub-idea

v

L

erserpy of motion, so most substances expand wheis
[T itls, thee aboms ame closely lacked fin
positian and can valy vibrate. In liquails, the sroms

. Im

o nsnlecules have higher ey wof modian, are
[T I.'tl.llll-l:l] Cirfimed I::I.‘i. s cam \I.llll'!'u-\.l [T
amaether; somse neolecales may get enough enengy
b escape inte & gas. In geses, the ames ar
malecmles have still msore energy af morien sl

v e of one anether excepe dwring
acvmsinnal oollisions

The Temgeriiure end acilty of a solution
iflaieiice rciction rides. Many substanees dissobe
in warer, which may greatly fdlie resctions

berween them.

Sciwmtific idras ahout elements were borrowed
Urreek phibosophers of 2,000 yenrs

o belivvod that everyrhing was misle
frner busic suhstancesrair, enrth, fire, and

water. [t was the combingtions of these “chemenis”

Frarira som

i

firmi

in differenn pEpHIrTiEn lia gave ather substnmces
their ohservable propesties. The Crocks wore
wrnng absour those fouws, Bur noew over 100
-lir'ln'rl.'m elements have been IIII:IHJHI.'.'I. SOENE FUIT
anal some plentiful, owt of which everything i

s most elements tend i comblse
bz, i wembs are foand in cheir

There are groups of elements that have smilar
propentics, inclsding highly rescrive metals, less
reactine merals, highly reactive issnanetals (siseh ac
winw, Hnerine, and oxygen), and some slovose

sumpieiely numreactive gases (such as helimm and
An r-u|u-|-ia|I1 impartamt kind of reacrion

lves combimntion of
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IO GE—LIIaL 1L IS aSSUCIALE WILT A

objects and is linked to mation, In addition,
students view energy as a fuel or something
that is stored, ready to use, and gets used up.
The intent at this level is for students to
improve their understanding of energy by

experiencing rmany kinds of energy transfer.

GUIDETO THE CONTENT STANDARD

Fundamental coneepts and principles
that underlie this standard include

PROPERTIES AND CHANGES OF
PROPERTIES IN MATTER
= A substance has characteristic proper-

ties, such as density, a boiling point,

and solubility. all of which are indepen-
dent of the amount of the sample. A
mixture of substances often can be sep-
amted into the original substances
using one or more of the characteristic

properties.

Substances react chemically in charac-
teristic ways with other substances to
form new substances {compounds) with
different characteristic properties. In
chemical reacticns, the total mass is
conserved. Substances often are placed
in categories or groups if they react in
similar ways; metals is an example of
such a group.

Chemical elements do not break down

during normal laboratory reactions
involving such treatments as heating,
exposure to electric current, or reaction
with acids. There are more than 100
known elements that combine in a mul-
titude of ways to produce compounds,
which account for the living and nonliv-

ing substances that we encounter.

MOTIONS AND FORCES

= The motion of an object can be See Content
described by its position, direction of Standard D
motion, and speed. That motion canbe  (grades 58)

measured and represented on a graph.

An object that is not being subjected to a
foroe will continue to move at a constant

speed and in a straight line.

If more than one force acts on an object
along a straight line, then the forces will
reinforce or cancel one another,
depending on their direction and mag-
nitude. Unbalanced forces will cause
changes in the speed or direction of an

object’s motion.

CONTENT STANDARDS: 3-8
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Learning goals may be broken into key
Ideas, which are clarified further

Learning Goal

4[! Toe StavcTure of MATTER i

. By the end of the 8th grade, students should know that

students’ p All matter is made up of atoms, which are far too
mm"";] 'I‘he' structure of matter is difficult for this grade Smal] to see directly through a microscope. The
preat che

span. Historically, much of the evidence and reasor

R atoms of any element are alike but are different

ioining of several [mes ot evidence. Students must know [ -

shout the properties of materials and their combinations, from atoms of other elemeﬂtS-‘ Atoms may stick ‘\\

changes of state, effects of temperature, behavior of large together in well-defined molecules or may be ‘\\

collections of pieces, the consteuction of items from parts, : . )

and even about the desirability of nice, simple explana paCkEd mgether m lafge arrays. Different ‘\‘

tions. All of these clements should be introduced in arrangements of atoms into groups compose

middle school so the unifying idea of atoms can begin by 3

the end of the 8th grade, : all substances. ‘\‘
The scientific understanding of atoms and maolecules \\\ |

requires combining two closely related ideas: All \\\ ‘\\

substances are composed of invisible particles, and all ATOIIS Ul dily CICinCIil afC allic vut dit QUi .

from atoms of other elements.|Atoms may stick

together in well-defined molecules or may be

Key ldea — ' |packed together in large arrays. Different

arrangements of atoms into groups compose

N.DL all substances.

THE NATIONAL SCIENCE DIGITAL LIBRARY . wEB ;\
http://nsdl.org SEMINARSe




Resources may address an entire key idea
or only part of one

T TALTUIIY Wi 'urff AT RAEICREE A & SRR R T P T R R N S T T

' from atoms of other elements.|Atoms may stick
| together in well-defined molecules or may be
sit amet, platea ;

e e packed together in large arrays. |[Different :
neque eu agnean_ - :
Wt Hows. Intoger Nl @ |_arrancements of atnms into oronuns comnose_ !

Lorem ipsum dolor

Amet donec
interdum mauris vel
dui pellentesque,
exercitation sed mi
lacus velit, primis
sed lacus sem,
aliguam massa
massa. Pretium
accumsan libero
tellus non, dolor at
curabitur pharetra
aenean ultricies nulla. Libero sit ullamcorper
lacus any="" nalesuada sit, libero vitae eu augue ipsum eu,
viverra massa honummy ac

Mauris fusce, suspendisse et, morbi sagittis amet maecenas
leo. Consequat lacus blandit orci et rutrum quam, nec
rhoncus pretium imperdiet purus eget, hendrerit aliquam,
purus dolor quam ut id orci. Ipsum sollicitudin fusce elit, eu
volutpat ut amet ac, inceptos
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<\ SEMINARSg

http://nsdl.org



A Practice Example

O

Above is a drawing of
the crystalline structure
of a diamond. The
spheres represent
carbon atoms; the lines
connecting the atoms
represent chemical
bonds. Each carbon
atom is at the center of
a four-sided pyramid,
or tetrahedron, formed
by the neighboring
carbon atoms to which
it is bonded.

Above is a drawing

of a graphite crystal.

A few carbon atoms
are bonded
vertically to those
above and below,
but most are only
attached to
neighbors in the
same horizontal
plane.

Key ldea:

ALUIILS UX @ally CICHITHL @iC aunt DUl il winivivies

from atoms of other elements.[Atoms may stick

together in well-defined molecules or may be
packed together in large arrays. Different

arrangements of atoms into groups compose

all substances.

http://www.lbl.gov/MicroWorlds/MaterialWorld/

Is this example aligned to
the key idea?

Yes No

Does it address the entire idea or
just a part of it?

Entire Idea Just a Part




Which Part?

ALULIES UL 'd.lly CITIIITIIL Al © ARG VUL Aily Uuiiiviv i

from atoms of other elements./Atoms may stick
together in well-defined molecules or may be

packed together in large arrays. Different
arrangements of atoms into groups compose

all substances.

WEB _
» SEMINARS g

http://nsdl.org



Which Part?

ALULIES UL 'd.lly CITIIITIIL Al © ARG VUL Aily Uuiiiviv i

from atoms of other elements./Atoms may stick
together in well-defined molecules or may be

packed together in large arrays. Different
arrangements of atoms into groups compose

all substances.
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Useful resources reflect a grade-appropriate

level of sophistication
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Resources may include detail that raises
their sophistication above grade level

E( LI Ps E What Causes an Eclipse? Ir“ . During a partia'
| solar eclipse, only the

| penumbra touches our

What Causes an Eclipse?

An eclipse occurs at those times when the Moon moves into a position of direct alignment withthe Sun and

and solar. Most people have seen at least one total lunar eclipse, when the full Moon passes thpdugh the shadow I
opposite sides of the Earth. If vou observe a lunar eclipse (visible only at night at the time of certain full Moons p | an et- Th e u m b ra

a coppery red color -- for as long as an hour or more.

directly between the Sun and the Earth. In the narrow path of totalitv swept pefoss the Earth by the Moon's comg I ab Ove the N O rth PO I e
eerie darkness, and during these few precious minutes the wispy halo ofAhe Sun — the corona —comes into view

bright Sun. Outside the path of totality, in the Moon’s partial shadpx (the penumbra), some portion of the Sun™ I Or J ust be | OW th e

| | South Pole..

I

I

I

|

I

T | Passes either just I

But the gentle beautv of a lunar eclipse pales in comparison with the truly awes6me spectacle of a fotal solar e I
I

I

I

Panumbra -
Path of total

Not all solar eclipses are total. Gsinga partial solar eclipse, only the penumbra touches our planet. The umbra
South Pole, completely missing the Earth. No total eclipse is visible -- only partial phases can be seen.

enough to comle'r.el‘v cover 1 2 A —: “A thlrd type Of SOlar I
| eclipse...is called an |
I

Why is a total solar eclipse such a rare event? First of all, eclipses do not occur every monti dorisea new M 1 n
Moon is tilted by about five degrees with respect to the Earth’s orbit, so that usually the Moon passes 511gh‘r1\ at I annu |ar 8C| I pse et
Thus at most new and full Moons, the shadows miss their mark and no eclipse occurs. Only about every six mon!
a lunar or solar eclipse. (See Patterns of Eclipses.)

solar eclipse (onset of darkness and view of the corona) are nof pre af either annular or partial eclipées of th

http://www.earthview.com/tutorial/causes.htm



Resources may include entire topics that
exceed grade-level sophistication

Liquid Water

Molecules remain close together but can move and interact,
In water, hydrogen bonds (- - —) impart :apr:mal properties,

Copnrright © 2004, Vidonisanning Tnc WEB
m SEM'NARSd

http://nsdl.org



Modifying a resource can sometimes
Improve Its content alignment

NSUA Seminarsg
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r] Removing or de-emphasizing vocabulary
can improve content alignment

Sophistication

The resource reflects a higher level of sophistication than the learning goal does.

Q S @ @ @ T% http: ffdients.pongos.com/mmsa prisms/ -] E a6 "j{iv
il ESQggest %5 Gmail | WMy Yahoo! & NvT |G|MASSBIRD % BirdChat S Listservs S-RBAs % CL24 S MPEN (2

0 PRISMS Home —

Welcom

PRISMS is a collection of reviewed phenomena and representations for

MNotes for Teachers

The level of sophistication can

by highlighting the areas of the text that
are appropriate for middle school students.




/

» Atoms and molecules are perpuunyi{y in
Increased temperature means greater ay
energy of motion, so most ‘:ulhl.(uuu €]
heated. In solids, the atoms I)’E closely
position and can only vibrate. In liquid

or molecules have higher dhergy of mot]

I = E=&£ =2

molecules have still more energy of motion and
are free of one another except during
occasional collisions.

. In gases, the atoms or

more loosely connected, fnd can alal’p.u-t one
another; some mulecuyzf- n;;lmer enough energy
to escape into a gas. lera gases, the atoms or
molecules have still more energy of motion and

are free of one another except during

occasional collisions.

Write your answers
on the chat

http://nsdl.org

Imagine you were using the clip shown to
help students reach this learning goal.

What could you do as a teacher to
Improve the content alignment of this
resource when presenting it to students?

MU WEB |
“% SEMINA RS&
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Definitions:

Phenomena and
Representations

o o et ot e

‘o




Phenomena are real-world
objects, systems, and
events that provide
evidence for key ideas

Representations are “non-
real” examples that help
clarify key ideas

(e.q. pictures, video clips,
graphs, simulations)



Instructional Quality

Resources
should
convey the
targeted

learning

goal to
students
effectively

M WEB
» SEMINARS&



A resource’s connection to the learning goal
should be clear and accurate

NSTA s |
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The relationship between a phenomenon
and the learning goal should be clear

BENCHMARKS

FOR SCIENCE LITERACY

ememzy of motion, so most sisbstances expand whew
' Wt In sulids, the atams are clasely lacked in
el vilyeate. In liquidls, the stoms
cave higher evsergy of mnt

ected, and can slide

o sscape into a gas. In,

milecales have sill mare

ane frec of one.

sperature snid acidity of wsobwtion

e veaction rates. Many substances dissolve
i warer, whi
beeween the

e bt 2 be
Fram same Greek philosaphers of 200 yesss

e, b believed that everything was made
enreh, fire, and

s basic substances
wates. [t was the camhimstions of these “cleme
in diffrens progoceions that gave other substances

iheir abservable propestics. The Greeka wore

Ty the exul o the $th grade,
g abous those Fous, bus oo aver 100

B Al marres is made up
small o see directly throagh a
stoms of uny element are alike bat are diflerent

different cdements have been ideniified,

il samme plentiful, ot of which everything is
e, Bocumse most elements tend i combise
e, frw clements are found in their
e furm,

froen atwams of ather elements. A

sugether im well-defined malecules.
packed togeth .

 There are graups of clements tha have similar
propesiies, inclisding highly resctive m B
weactive metals, highly reactive nanmenals (ssch 1
ehloring, funrine, and avygen), and some
completely nomrractive gses (such as heliam and
My important kind of reaction
&1 invislves combimatinm af

s,

ot
dibierest weighis.

B Atoins and muobecules are perpetsally in mativa, acon). A expe
Incressed temper ne greates avernge Derveen sl

NSDL
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Representations should represent the
learning goal accurately

How does this do?

http://www.usoe.k12.ut.us/curr/science/sciber00/7th/classify/sciber/clmatter.htm m WEB
SEMI NARS&

http://nsdl.org



Comments:

http://nsdl.org

NS
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Resources should make the learning goal
comprehensible to students

NSUA seminarsg
/=\ SEMINARSg
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The number of steps from a phenomenon to
the learning goal should be small

http://antwrp.gsfc.nasa.gov/apod/ap020612.html ;VEEA% NARS .1

http://nsdl.org



Reasoning skills and additional ideas
required should be reasonable

Rises at midnight
sets at noon

22 days old
Third quarter

26 days old
Waning
crescent )

%

a\\ 18 days old

[ Waning
'5 gibbous

Risas at

II,-' \1 2 sunset
K ) . i | sets at
Mbon | :. x Noor Midnight 1__:»:. - AN sunrise

(not visible) . -: * . Moon IR R

5uru= &t Y 4

\ Earth's rOh-:I.tIO-I'I
Waxing Waxing 14 days ald
orescent gibbaus
Light from Sun —
e, Flrsr A
& quarter

4 days old 10 days old

Risas at noon
sets at midnight

NSDL T
o oo Copyright © 2005 Pearson Prentice Hall, Inc. m WEB _
SEMINARSO‘

ONAL SCIENCE DIGIT)

http://nsdl.org http://physics.uoregon.edu/~jimbrau/BraulmNew/Chap01/FG01_21.jpg



Key ldea

(NSES MS-ES-C2)

Sometimes the path the moon takes around the Earth
and the path that the Earth takes around the Sun line up
In such a way that the moon is directly between the Sun

and the Earth. When this happens, the moon's shadow
may block the Sun's light from striking a small area of
the Earth, causing a solar eclipse.

How well does the presentation of this phenomenon do?

The resource is aligned to the stated key idea

Disagree <

Additional ideas are not required to connect the
phenomenon and key idea

Disagree <



Resources should be efficient to use and

express simplifications properly

Animation of a

Total Solar Eclipse
(Distances not to scale)

Solar eclipse

o>

NSUA ¥2anss
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http://nsdl.org



NSDL
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resource / ,
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PRISMS: Phenomena and Representations
for the Teaching of Science in Middle School

prisms.mmsa.org

Page Keeley — Principal Investigator: pkeeley@mmsa.org

Joyce Tugel — PRISMS Project Manager : jtugel@mmsa.org
Chad Dorsey — PRISMS Content Associate: cdorsey@mmsa.org
Lynn Farrin — PRISMS Content Associate: Ifarrin@mmsa.org

Maine
MATHEMATICS WWW.Mmmsa.org
and SCIENCE Alliance

This material is supported with funding from the National Science Foundation. Opinions, findings, conclusions
or recommendations expressed do not necessarily reflect the views of the National Science Foundation.




Go to http://nsdl.org and click
on the K-12 audience page

 Download this seminar’s
companion guide with
resources from the seminar
and more!
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Where Bright Ideas Meet.
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QUICK SEARCH ::

BETA RELEASE

Fedrring Cenier

nsta org My Account ‘ Resources & Opportunities Advanced Search Browse by Subject ‘ Give Us Feedback

LOGIN HERE

[Click here to login now]

Force and Motion

Gravity and Orbits
Plate Tectonics
Universe

Solar System

Earth. Sun, and Moon
Energy

Rocks

Coral Ecosystems

Weather and Climate

My Library

My Motepad
My Transcript

Get the Help, When You Need It

If you want a better understanding of what you teach—the science content in your subject
areas—and how to teach it—techniques to help your students learn—you've come to the
right place! NSTA developed this electronic professional development website with your
classroom needs and busy schedule in mind. Through the Learning Center web site, you
can gain 24-hour access to more than 1,200 different types of resources and opportunities,
such as:

1
@ Nearly 1.000 NSTA Journal articles (270 of them &
available FREE of charge}—many containing high- ¢ "n.
quality lesson plans. -ﬁ‘
@ More than 30 FEEE Science Objects (one- to two-hour ==

interactive simulation-based learning experiences).
@ [ore than 100 e-chapters from selected books and
series (over 45 chapters FREE of charge).
& FREE weekly live Web Seminars where you can
interact with experts from NASA, NOAA FDA, and the NSDL Community.

1

PLUS: To enrich your professional growth, NSTA has also developed a suite of practical
tools called My Library, My Notepad, and My Transcript. Use these tools to organize,
personalize, and document your work within the Learning Center.

http://learningcenter.nsta.org



National Science Teachers Association
Gerry Wheeler, Executive Director

Frank Owens, Associate Executive Director
Conferences and Programs

Al Byers, Assistant Executive Director e-Learning

NSTA Web Seminars
Flavio Mendez, Program Manager
Jeff Layman, Technical Coordinator
Susan Hurstcalderone, Volunteer Chat Moderator
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LIVE INTERACTIVE LEARNING @ YOUR DESKTOP
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Fall 2007 Season

Beginning in September

http://leaningcenter.nsta.org



NSTA SciGuides:

Provide tools to quickly and
easlly locate targeted science
content information and teaching
resources from NSTA-reviewed
science web sites.

http://sciguides.nsta.org
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Web Seminar Evaluation

http://institute.nsta.org/survey/nsdisurveyll.asp



