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Using Atlas of Science Literacy
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Familiarity with the Atlas m

How familiar are you with the Atlas of
Science Literacy?

A

B.
C.
D
E

. This is the first time | have heard of it.
've heard of It, but never seen 1it.

've seen It, but | don’t own it

own It, but | don’t know how to use it.
own It and use It.
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Familiarity with the Atlas

How familiar are you with the Atlas of
Science Literacy?

A. This is the first time | have

heard of it.
B. [I've heard of it, but never
seen it.
C. [I'veseenit, butl don’t own it
D. lownit, but | don't know how

to use it.
E. |ownitand use it.
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Access to the Atlas m

'

How familiar are you with the Atlas of
Science Literacy?

A. | have a copy of Atlas 1 and Atlas 2 with
me right now.

B. | have Atlas 1 with me, but not Atlas 2.
C. | have Atlas 2 with me, but not Atlas 1.

nave copies of one or more maps with me
right now.

E. The only maps | will see tonight are the
ones you show me on the screen.

>
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Access to the Atlas

How familiar are you with the Atlas of
Science Literacy?

A.

| have a copy of Atlas 1
and Atlas 2 with me right
Now.

| have Atlas 1 with me, but
not Atlas 2.

| have Atlas 2 with me, but
not Atlas 1.

| have copies of one or
more maps with me right
Now.

The only maps | will see
tonight are the ones you
show me on the screen.
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The Need for

Change




m The Need for Change

e Curricula often focus on quickly forgotten
detalls and terms rather than the under-
standing of major concepts and processes.

* Helping students achieve a clear under-
standing of ideas Is extremely difficult.

e Students (even the best and the brightest)
understand less than we think they do.
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For Example...
Consider a Seed and a Log

}_ﬁ « Under the right conditions, a maple
seed can grow into a maple tree.

« But a maple tree is much bigger and
more massive than a maple seed.

 How would your students
explain where all of the 3
extra material a maple il
tree has comes from?
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Food provides
Excerpt from the Flow of e idae
material for all

Matter in Ecosystems Map AR L

Organ
break down the plant
_structures to produce the

Plants use the energy |, materials and energy they
from light to make _— | needto sunvive. Then they are
sugars from carbon consumed by other
Carbon and hydrogen / dioxide and water, organisr =
_are common elements el « A
of living matter.
One of the most general distinctions Plants can use the
among organisms is between plants, food they make
which use sunlight to make their own immediately or store
food, and animals, which consume it for later use.
energy-rich foods. Some kinds of
organisms, many of them microscopic,
cannot be neatly classified as either
plants or animals.
A
Air is a material that
surrounds us and takes up
space and whose
movement we feel as From food, people
wind. obtain fuel and
materials for body
T repair and growth.
Plants and animals both

Most living things need need to take in water, and
water, food, and air. h animals need to take in food.
In addition, plants need light.

v
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m A Private Universe

e Look at the benchmarks on the strand map.

« Decide which ones are of particular importance in
answering the question.

« While watching the film, think about what level of
understanding did the students’ responses demonstrate.

Special thanks to the Science Media Group
L at the Harvard Smithsonian Center for Astrophysics

-----
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are common elements
of living matter.

Air is a material that
surrounds us and takes up
space anhd whose
movement we feel as

wind.

Most living things need
water, food, and air.

Project

2061
AVAAAS

Excerpt from the Flow of
Matter in Ecosystems Map

<

Plants use the energy
from light

to make

One of the most general distinctions
among organisms is between plants,
which use sunlight to make their own
food, and animals, which consume
energy-rich foods. Some kinds of
organisms, many of them microscopic,
cannot be neatly classified as either
plants or animals.

A

Plants and animals both
need to take in water, and

v

animals need to take in food.
In addition, plants need light.

Plants can use the

it fo éter use.

From food, people
obtain fuel and

materials for body
repair and growth.
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m Probing for Understanding

 How do the responses of the Harvard &
MIT graduates differ from those of the 4th

graders?

Do the Harvard & MIT graduates seem to
have a more sophisticated understanding?

 What ideas have the graduates missed?
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m Points to Consider

e Science education is not working for most
students, even in the best schools.

e Science educators need a coherent set of
K-12 learning goals.

* A thorough understanding of science
literacy and learning goals Is essential for
effective teaching and learning.
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Let’'s Pause for Two
Questions
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m About Project 2061

e The American Association for the

ADVANMCING SCIENCE. SERVIMNG SOCIETY

Pm]ect, °
2061

RAYAAAS
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Advancement of Science was founded in
1848. It is the world's largest general science
organization and publisher of the peer-
reviewed journal Science.

In 1985 AAAS launched a long-term effort to
reform science, mathematics, and technology
education for the 215t century,

Since Halley’s comet was visible in the skies
when the project was founded, the name
Project 2061 was chosen to mark the year that
comet will return.
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m Project 2061 believes...

e Science literacy is important for all students,
not only those electing science careers.

e “Science” includes natural science, social science,
mathematics, and technology.

 There are no quick fixes.

e Curriculum should cover less material but at greater
depth.

 Reform must be structured around powerful, meaningful
goals.
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Science for All Americans m

* Presents the knowledge
and skills that make up

science literacy goals
| own a copy. | don’t own a copy.
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Table of Contents

The Nature of Science
The Nature of Mathematics
The Nature of Technology

The Physical Setting
The Living Environment
The Human Organism
Human Society

The Designed World
The Mathematical World

Historical Perspectives
Common Themes
Habits of Mind
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m Paragraph from SFAA (page 43)

Chapter 4—The Physical Setting
Section B—The Earth

* The cycling of water in and out of the atmosphere plays
an important part in determining climatic patterns—
evaporating from the surface, rising and cooling,
condensing into clouds and then into snow or rain, and
falling again to the surface, where it collects in rivers,
lakes, and porous layers of rock. There are also large
areas on the earth's surface covered by thick ice (such
as Antarctica), which interacts with the atmosphere and
oceans In affecting worldwide variations in climate.
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Benchmarks for Science Literacy m

* Provides a set of learning
goals for the ends of
grades 2, 5, 8, and 12

| own a copy. | don’t own a copy.
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U

« 25 teachers per team:

-

 One day (+) each month

enchmarks Development Team

e Six-week Summer Institutes |
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Benchmarks i1s based on SFAA

SCIENCE FOR ALL AMERICANS

BENCHMARKS

i w Slllhlltalllll
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DIVERSITY OF LIFE
K-2 35 6-!

9-1
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Benchmarks from BSL (pages 67-70)

K-2 Water left in an open container disappears, but water in a closed
container does not disappeatr.

3-5 When liquid water disappears, it turns into a gas (vapor) in the air
and can reappear as a liguid when cooled, or as a solid if cooled
below the freezing point of water. Clouds and fog are made of tiny
droplets of water.

6-8 The cycling of water in and out of the atmosphere plays an
Important role in determining climatic patterns. Water evaporates
from the surface of the earth, rises and cools, condenses into rain
or snow, and falls again to the surface. The water falling on land
collects in rivers and lakes, soil, and porous layers of rock, and
much of it flows back into the ocean.

9-12 Life Is adapted to conditions on the earth, including the force of
gravity that enables the planet to retain an adequate atmosphere,
and an intensity of radiation from the sun that allows water to
cycle between liguid and vapor.
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Atlas of Science Literacy

e lllustrates the
relationships between
individual learning
goals and shows the
growth-of-understanding
of ideas
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Most Boxes are Based
on Benchmarks
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But some come from SFAA

s C

I ENCE

FOR ALL AMERICANS
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The ammosphere has “-.hite r= :mmu n!m“ “::m

! ent properties at different elevations carton dioxide. and other
ganes, ABMI5*" (NSES)
= Clonds, formed by the condensan011 of
water vapor, affect weather and climate
= Global patterns of atmospheric movement
mfluence local weather. Oceans have a

major effect on climate, because water m

the oceans holds a large amount ofbeat
Living organisms have played many roles
i the carth system, including affecting

the composition of the atmosphere, pro-

ducing some types of rocks, and con-

=
e |

L A 5

tmibuting o the weathennog of rocks

o Beiwmeaw Loivwsaios

EARTH'S HISTORY

The earth processes we see loday, mclud-
mi efosion, movement of ithospheric

plates, and changes 10 atmosphenc com-
position. are sumilar to those that occwred

i the past. earth hustory s also influenced

by occasional catastrophbes, such x the m
mpact ofan asterond or comet

Fosuls provide important evidence of Ser Content
how life and environmental conditions Standwd C
have changed (Erades =4)
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Map Commentary

(p. 20)

’-,[-‘ru- carth has a varkery of climatic pat.
terns, which consist of difftrent conditions
of temperature, precipitation, bomidity,
wind, air pressure, and other atmospheric
phenomena, These resalt from 4 varkety
of Bactors, Climate and changes in climane
have infMuenced in the past and will
continue W infleenoe what Kinds of life
formis are able o exist. Understanding
the basic prnciples that contribute 1o
maintaining and causing changes in
weather and climate increwses our ability
to forecast and moderate the effects of
weather and 1o make informed decisions
abut human activities that may contribute
o climite change

The map is organiped around four
strands—rfemenaiure and winds, waber
:_}t'l'r_ aiimyogpiveee, amnd cfimate 1'.!rq'nr#1r
The progression of understanding begins
in the clementary grades with obscrvations
about heat transfer, changes in water
froum e state o another, and changes
in weather over the course of a day and
ower the course of seasons. By middle
scihool, the Focus is on the water ovcle,
pattems of change in lemperanire, and
the notion of cimate change. In high
schrl, seasons and winds and the water
cycle are related to gravity and the carth's
motation, and climate change is related to
natiiral caneses anad hiiman activities

Benchmarks in this map about temper-
ature and winds draw on jdeas about heat
trmnsfer and transformation b the ENERGY
TRANSFORMATIONS map. Benchmarks in
the climte chamge strand are also related
1o the SCIENCE AND SOCIETY map. The
widespread use of climate models 1o
Improve onr understanding of the canh's
climate system and climate change sug-
Bosts i connection w benclimarks in the
MODELS map as well

NOTES

Thie lefi-hand side of the femparaire and
arvinils sirand presenis a progressson of
understanding of scasons. The explanation of
the scasons i torms of the Bl of the carih
regjirines stuslents o engage iy complex
spatial reasodbng. For this reasodn. although
the ibea B ininsluced a1 the 68 grade level
i Resrclonerkes, (he map places io (4I0H)

at the 212 level

Benchmanks related 1o the heating of matere
als and the tansfer of thermal encogy lay the
conoepiual groundwork for understanding
solar heatime. global ciroulation, scasonal
weather patterns and climate. and the effect
of grocnlouse gases. To understand how
thermal energy maoves (0 botls occanic sl
amnspheric sysiems, students pecd 1o know
that cunvective currents are an essential
mechaism that aids in that movement. In
middle school, nnderstanding of convection
currents is linked to expericnces with rebe-
vant phenomena Understandag convection
n terms of gravity, buoyvant fonces, dnd pres-
sure s not expecied until high school. 1t is
fedl necesaary for siudents 1o bave a molecie
lar comprehenson of thoomal encmy o e
able 1o nnderstand atmosphenc sl occanic
circulathon pattems and their nole in climate

Several hnes of concepiul develapment cone
verge i the new 912 benclimark that begins
“Climsathe conditions resull from. .~ These
mclude an understinding of lemperatire pal-
terms over Uie curth, atmaosphicnic amd
oekiee circulaton patterns, snd the warer
evcle. A doubleheaded armmow betwoen this
benchmark and ancther new bendhmark
CAlHG) on climate change indicates that
they are closcly related bat thst neaher is
copceptually dependent on e other
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monies, and deitews of e wi aed the sanh (lebe 17,
enraadon, 1991 | Masy stusbosr, berfove ared e st
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ez the aarth i Amrther fium e jun in winter (Ameod
A docd, 1904 Dowve, 1908 Podipa, 1991 Sackey, 150,
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m Distribution of Benchmarks

32%
Only in Atlas 1 Only in Atlas 2

43%
In both Atlas1 & 2
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m 4 The Physical Setting

o Solar System (4A)

o Stars (4A)

 Galaxies and the Universe (4A)
« Changes in the Earth’s Surface (4C)
* Plate Tectonics (4C)

« Atoms and Molecules (4D)
 Conservation of Matter (4D)

o States of Matter (4D)

» Chemical Reactions (4D)
 Laws of Motion (4F)

 Waves (4F)

 Gravity (4G)

Project ,
2061 WEB

A'AAAS SEMINARSg




m 4 The Physical Setting

o Solar System (4A)
o Stars (4A)
 Galaxies and the Universe (4A)

« Changes in the Earth’s Surface (4C)
* Plate Tectonics (4C)

« Atoms and Molecules (4D)
 Conservation of Matter (4D)

o States of Matter (4D)

» Chemical Reactions (4D)

« Laws of Motion (4F)
« Waves (4F)
 Gravity (4G)
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m 4 The Physical Setting

o Solar System (4A)

o Stars (4A)

 Galaxies and the Universe (4A)
 Weather and Climate (4B)
 Use of Earth’s Resources (4B)
« Changes in the Earth’s Surface (4C)
* Plate Tectonics (4C)

« Atoms and Molecules (4D)
 Conservation of Matter (4D)

o States of Matter (4D)

» Chemical Reactions (4D)
 Energy Transformations (4E)

« Laws of Motion (4F)

« Waves (4F)

 Gravity (4G)

» Electricity and Magnetism (4G)
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4 The Physical Setting

e Solar System (4A)

o Stars (4A)

« Galaxies and the Universe (4A)
 Weather and Climate (4B)
 Use of Earth’s Resources (4B)
e Changes in the Earth’s Surface (4C)
 Plate Tectonics (4C)

« Atoms and Molecules (4D)

« Conservation of Matter (4D)

o States of Matter (4D)

« Chemical Reactions (4D)
 Energy Transformations (4E)

e Laws of Motion (4F)

« Waves (4F)

 Gravity (4G)

» Electricity and Magnetism (4G)
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Since we have
revised some

of the
benchmarks,
we have
released an
updated
version of
Benchmarks
Online.

Pruiecl,
2061

AYAAAS

Jeenchmarks Online ~ Project 2061 ~ ARAS - Mozilla Firefox

W C X w a |i|mmmwmmlwfmﬂuﬁmwmmwmm ¥ g Iﬁ-} Googe P

Benchmarks

INTRODUCTION

1. THE NATURE OF SCIENCE 7. HUMAHN SOCIETY

2. THE NATURE OF 8. THE DESIGNED WORLD
MATHEMATICS 9, THE MATHEMATICAL WORLD

3. THE NATURE OF TECHNOLOGY 10. HISTORICAL PERSPECTIVES

4. THE PHYSICAL SETTING 11. COMMON THEMES

5. THE LIVING ENVIRONMENT 12. HABITS OF MIND

6. THE HUMAN ORGANISM

8 ackground

.......

13. THE ORIGIN OF BENCHMARKS 15. THE RESEARCH BASE
14. ISSUES AND LANGUAGE 16. BEYOND BENCHMARKS
Order the print version




m Supporting the Goals

Curriculum Instruction
Literacy Learning
Goals Goals
.;'
Materials E Teacher

Connections

Development Preparation
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Let’'s Pause for Two
Questions
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Map Key

BENCHMARKS

are specific learning goals derived
mostly from Benchmarks for
Science Literacy but also from
Science for All Americans and
National Science Education
Standards. Colored boxes
Indicate knowledge goals;
bordered boxes indicate skill
goals. Some benchmarks have
been split into two or more ideas
which appear in separate boxes.
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Map Key

BENCHMARK CODES
indicate chapter, section, grade e, P

B LA
o1 s iy lwr] s, demend ToRPy hom ey ks AT TV MR
e Srierme Liwrary Sut sha Som rimeon for bl Rerarcany e R T ]

range, and number of the ; Y N wieea

corresponding goal statements in - T S—
Benchmarks for Science Literacy. e AN
Letters, asterisks, and acronyms = f-;.'i-';._":w:""f
following the code provide j e
additional information about the = o
benchmark. | e
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What's in a Benchmark Code?

( Chapter in Benchmarks )

Section in Benchmarks

Grade Range in Benchmarks
H = High school (9-12)
M = Middle school (6-8)
E = Elementary schoal (3-5)
P = Primary school (K-2)

Benchmark in the grade range —r— l

(DM1b* (DNHA*(SFAA)
Sentence in a benchmark

b = second sentence
¢ = third sentence and so on

Status of a benchmark

* = edited
Sl Source of a new benchmark
SFAA = Science for All Americans
Project NSES = National Saence Education Standards
2061 BSL = Benchmarks for Scence Literacy

A AAAS ASL = Atfas of Science Literacy, Volume |




What's in a Benchmark Code?

Chapter in Benchmarks

( Section in Benchmarks )

Grade Range in Benchmarks
H = High school (9-12)
M = Middle school (6-8)
E = Elementary schoal (3-5)
P = Primary school (K-2)

Benchmark in the grade range —r— l

@b 1A (SFAN

Sentence in a benchmark
a = first sentence
b = second sentence
¢ = third sentence and so on

Status of a benchmark

* = edited
Sl Source of a new benchmark
SFAA = Science for All Americans
Project NSES = National Saence Education Standards
2061 BSL = Benchmarks for Scence Literacy

A AAAS ASL = Atfas of Science Literacy, Volume |




What's in a Benchmark Code?

Chapter in Benchmarks

Section in Benchmarks

( Grade Range in Benchmarks)

M = Middle school (6-8)
E = Elementary school (3-5)
P = Primary school {K-2)

Benchmark in the grade range —r— l

1B@ b 120 (SFAA)

Sentence in a benchmark
a = first sentence
b = second sentence
¢ = third sentence and so on

Status of a benchmark

* = edited
Sl Source of a new benchmark
SFAA = Science for All Americans
Project NSES = National Saence Education Standards
2061 BSL = Benchmarks for Scence Literacy

A AAAS ASL = Atfas of Science Literacy, Volume |
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What's in a Benchmark Code?

Chapter in Benchmarks

Section in Benchmarks

Grade Range in Benchmarks
H = High school (9-12)
M = Middle school (6-8)
E = Elementary schoal (3-5)
P = Primary school (K-2)

@ark in the grade@

Sentence in a benchmark
a = first sentence
b = second sentence
¢ = third sentence and so on

IR
1B/1D*  12A/KA) (SFAA)

Status of a benchmark
* = edited

** = new

RYAAAS

Source of a new benchmark
SFAA = Science for All Americans
NSES = Mational Saence Educaton Standards
BSL = Benchmarks for Scence Literacy
ASL = Atfas of Science Literacy, Volume |



What's in a Benchmark Code?

Chapter in Benchmarks

Section in Benchmarks

Grade Range in Benchmarks
H = High school (9-12)
M = Middle school (6-8)
E = Elementary schoal (3-5)
P = Primary school (K-2)

Benchmark in the grade range —r— l

1BM(B)  12A/H4*(SFAA)

( Sentence in a benchmark )

b = second sentence
¢ = third sentence and so on

Status of a benchmark

* = edited
Sl Source of a new benchmark
SFAA = Science for All Americans
Project NSES = National Saence Education Standards
2061 BSL = Benchmarks for Scence Literacy

A AAAS ASL = Atfas of Science Literacy, Volume |




What's in a Benchmark Code?

Chapter in Benchmarks

Section in Benchmarks

Grade Range in Benchmarks
H = High school (9-12)
M = Middle school (6-8)
E = Elementary schoal (3-5)
P = Primary school (K-2)

Benchmark in the grade range

1L 111
1BMIED  12A/H4)sFAR)
Sentence in a benchmark

b = second sentence
¢ = third sentence and so on

( Status of a benchmark )

i Source of a new benchmark
SFAA = Science for All Americans
Project NSES = National Saence Education Standards
2061 BSL = Benchmarks for Scence Literacy

A AAAS ASL = Atfas of Science Literacy, Volume |




What's in a Benchmark Code?

Chapter in Benchmarks

Section in Benchmarks

Grade Range in Benchmarks
H = High school (9-12)
M = Middle school (6-8)
E = Elementary schoal (3-5)
P = Primary school (K-2)

Benchmark in the grade range —r— l

1B/M1b*  12A/H4**GFAAD
Sentence in a benchmark

b = second sentence
¢ = third sentence and so on

Status of a benchmark

* = edited
Sl Source of a new benchmark
- P
Project NSES = National Saence Education Standards
2061 BSL = Benchmarks for Scence Literacy

A AAAS ASL = Atfas of Science Literacy, Volume |




Let’'s Pause for Two
Questions
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Map Key
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m What does an Arrow mean?

* One idea “contributes to the understanding
of the other”

 Knowing one idea can be “helpful in
learning” the other idea.

 The idea may be an essential prerequisite,
but does not have to be.

Project ’ WEB
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A

Air is a substance that
surrounds us, takes up space,
and whose movements we
feel as wind.

No Arrow

Fmiect,
2061
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Is there a connection?
If yes, which way does it run?

B

AlIr is a substance that
surrounds us, takes up space,
and whose movements we
feel as wind.

When liquid water disappears,
it turns into a gas (vapor) in
liquid When cooled, or as a
solid if cooled below the

Clouds and fog are made of
tiny droplets of water.

C

When liquid water disappears,
it turns into a gas (vapor) in
the air and can reappear as a
liquid when cooled, or as a
solid if cooled below the
freezing point of water.
Clouds and fog are made of
tiny droplets of water.

Air is a substance that
surrounds us, takes up space,
and whose movements we
feel as wind.
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Is there a connection?
If yes, which way does it run?

. lanc . An unbalanced
Changes in speed Changes in speed i
e No . = force acting on an
~or direction of : - or direction of - .
, : : , : <— object changesits
~motion are caused Arrow ~motion are caused . - ,
speed or direction
by forces. by forces. .
! of motion, or both.
C An unbalanced D Changes in speed
force acting on an or direction of
object changes its motion are caused
speed or direction by forces.
of motion, or both. T
T An unbalanced
Changes in speed force acting on an
or direction of object changes its
motion are caused speed or direction
by forces. of motion, or both.

coidl NSTA L8
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The weather is always changing and
can be described by measurable
quantities such as temperature,
wind direction and speed, and
precipitation. Large masses of air
with certain properties move across
the surface of the earth. The
movement and interaction of these
air masses is used to forecast the

When liquid water
disappears, it turns into a
gas (vapor) in the air and
can reappear as a liquid
when cooled, or as a solid if
cooled below the freezing
point of water. Clouds and
fog are made of tiny droplets
or frozen crystals of water.

When warmer things
are put with cooler

ones, heat is AB/E3* weather. 4B/E5** (NSES)
transferred from the
warmer ones to the
A warmer object cooler ones. 4E/E2b*
can warm a cooler Alr is a material that
one by contact or surrounds us and
at a distance. takes up space and
4E/E2c whose movement
we feel as wind.
4B/E4*
Water can be a liquid or a
solid and can go back and Water left in an open ;;iti?gf :aadtrl: r(i? ggow)
forth from one form to the container disappears, tend to be high, low, or
other. If water is turned into but water in a closed medium in the :samé
ice and then the ice is container does not months every year.
allowed to melt, the amount disappear. 4B/P3 AB/P1*

of water is the same as it
was before freezing. 4B/P2

The Sun waffhé
the land, air, and
water. 4E/P1

Draw arrows between benchmarks S

something that

2061 where it seems appropriate to do so. heppens t many

things. 4C/P2
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Let’'s Pause for Two
Questions
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Strand Maps




Uses of Strand Maps m

How would you use a strand map?
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m Uses of Strand Maps

 Understanding Benchmarks

 Designing Curriculum

 Planning Instruction

 Developing and Evaluating Curriculum Materials
e Constructing and Analyzing Assessment
 Preparing Teachers

e Organizing Resources

Project ’ WEB
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m Uses of Strand Maps

 Understanding Benchmarks Maps help clarify the
meaning of individual benchmarks and get a sense of
what the benchmarks as a set are trying to achieve.

e Designing Curriculum

e Planning Instruction

 Developing and Evaluating Curriculum Materials
e« Constructing and Analyzing Assessment
 Preparing Teachers

 Organizing Resources

Project N WEB
2061 , ME" ' SEMINARS g
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m Uses of Strand Maps

 Understanding Benchmarks

e Designing Curriculum Maps can help educators
establish the responsibilities of different grades and
subjects in growth toward literacy to ensure the
cumulative effectiveness of instruction.

e Planning Instruction

 Developing and Evaluating Curriculum Materials
e« Constructing and Analyzing Assessment
 Preparing Teachers

 Organizing Resources

Project ‘AN WEB
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m Uses of Strand Maps

Project

2061

Understanding Benchmarks
Designing Curriculum

Planning Instruction Maps can help educators focus
on what aspects of a particular benchmark are important
for later learning. They also help identify what earlier
conceptual understandings a struggling students might
be missing.

Developing and Evaluating Curriculum Materials

Constructing and Analyzing Assessment

Preparing Teachers

Organizing Resources

NSUA SeMinarsg
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m Uses of Strand Maps

 Understanding Benchmarks
e Designing Curriculum
e Planning Instruction

 Developing and Evaluating Curriculum Materials Maps
offer materials developers a helpful perspective on what
benchmarks to target when and can help them target the
iIdeas In specific benchmark, rather than just in the general
topic, at the appropriate level of sophistication.

e« Constructing and Analyzing Assessment
 Preparing Teachers

 Organizing Resources

Project ‘N WEB
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m Uses of Strand Maps

 Understanding Benchmarks

e Designing Curriculum

e Planning Instruction

 Developing and Evaluating Curriculum Materials

e Constructing and Analyzing Assessment Maps can
help answer questions about when it is appropriate to
assess particular ideas and skills, and why students
might have trouble with a particular task.

 Preparing Teachers
 Organizing Resources

Project "N WEB
2061 , m ' SEMINARS g
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m Uses of Strand Maps

Understanding Benchmarks

Designing Curriculum

Planning Instruction

Developing and Evaluating Curriculum Materials
Constructing and Analyzing Assessment

Preparing Teachers In both pre-service and in-service
situations, teachers report that studying maps improves
their own understanding of a topic, what their students
are expected to learn in that topic, and how their
students can attain that understanding.

Organizing Resources

N[:{--' WEB
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m Uses of Strand Maps

 Understanding Benchmarks

e Designing Curriculum

e Planning Instruction

 Developing and Evaluating Curriculum Materials
e« Constructing and Analyzing Assessment
 Preparing Teachers

 Organizing Resources Maps have proved to be very
useful as a tool for browsing resources in digital
libraries.
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m National Science Dig

Project
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7 WaDLorg - The Mational Science Digital Library - Windoss Internet Explorer

ital Library

ﬁ ’
o hEme - Tpks -

O &) - Fhresireaos =] o]
W 0 NSO ong - The National Scierce Digtal Lbrery I l [ =
THE MATIOMA AL LIBRANY
Haorme Largas Text

Search - g
b Search The National Science Digital Library
K12 [
Higher Education
Sciance Literacy Maps NSOL is the Mabon's onling library bor sducation 3nd raseanch in

4 Science. Technology. Enginesning, Mathamatics

Subjed
Coltection

Resources for Highlights NSDL
K-12 Teachars ol Pathways
Highet Educaion online Magazine for Elementary Teachers Brings Polar = S
Lemtans . Learn More

| temers and infarmatson Columbyg Ohip-4iarch 3 2008 Blocrbuster movies and even soft drink
Expen Voices Blags commencials have made our planet's polar regions and their inhabitsnts | Physics and Astronomy
Publicalions popular cullure Superstars. AT 23me time many peaple have either Pathway

Partners Been confronbed with what ey believe 1o be climate chanpe weather ComPADRE s a network of
Fathways evanis. or find themsebas wondenng aboul how melling polar ice sheets | physics and astronomy
Funded Projects and fising ocean lemperatures might affect thais lives in the future eetieatisnal rEsoucE

s Despile Mis onstaught of dats, scenliic discovery, drama and colachions and related

Paricipate in N50L spECulation MiSconcephans about e ol regHns snd e SEPACES, SLBpOMng
Annual Mesting irmporianoe abound communities of learmars and
Conlribute Collacions Taculty,
Recommend Resources | Yiaw Highhght 5o

Professional Develdopenent
NSTA Web Seminars LiGOLPamacs lignd
Reques] Mabsrials

About NSDL

NSDL/NSTA WEB SEMINAR [ a- |l =~ 2 i "
= B | un iy
UNDER THE MICROSCORE Comaouter Scianca The Mabticnal @J—

>
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sl Science Literacy Maps - Windows Internet Explorer ‘m'!'l
@"ﬁ- = [iu heteistrancmags.red.orgd i x| T
| Be [ yew Favotss Dok teb

ffuMEDL Science Literacy Maps i v ) - o= rBoge = [ Took =

e

Users Select the Map They Want

NSDL Science Literacy Maps

Helping teachers connect concepls, siandands, and MS0L resources

NSDL Science Literacy Maps are a tool for teachers and students Lo find
resources that relate to specific science and math concepts. The maps illustrate
connections between concepts as well as how concepts build upon one another
across grade levels. Clicking on a concept within the maps will show NSDL
resources relevant to the concept, as well as information about related AAAS

Project 2061 Benchmarks and National ion Stan
Select a topic below to view a list of maps

T ture of Scien
The Nature of Technology
The Physical iy
The Living Ervironmen
Ih man Crganise
Human EEEDE!I

The Designed VWorld
The Mathematical World
Historical Perspectives
Commen Themes
Habits of Mind
View All Topics

& & & & & & & &8 & & & &8 @

Ty
.

[ErEr——
il = -

e | By s e

T e e e Pty —— -

S pim mtn i grge gt s Yoy i 40 gl et it o Pt Pt 58

(5 et o s i e i i of e e s g . et e aeninge ]

bt angea |
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L

Flam www s o | S e g

Hoimg -:
Help

Eonlview Linkio
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Users Select the Ma

£ MeDL Science Literacy Mags: The Physical Setting - Windows Internet BEsplorer

@ﬂ = [rchn betpeffsar arvdmages. rod. cegTchapter=SM5-CHP-90T

bl Gy NSDL Scmnoe Lieracy Maps: The Phrysical Settng

W NSDL Science Literacy Maps
; Hedping toachers connecl concepls, standards, and NSOL resoaaces

Changes in the Earth's Surface
= earthquakes and volcanoes

= rates of change

= weathenng and erosion

» rocks and sediments

Plate Tectonics

u the earth's mtenor

= evidence of plates

» earthquakes and volcanoes

Weather and Climate
n heat

= waler cyche

= atmosphere

= climate change

Solar System

= refatnee mobon

= phases of the moon

» observabons of the sky
= the plansts

= lelescopes

Stars

» the sun and stars

= observabions of the sky
s lelescopes

Galaxies and the Universe
s lelescopes
= Bght

The P s

Gravity
= refatve motion

observabons of the sky

-
= he earth's grawty
o lorces and motion

Atoms and Molecules
» Ivisibly tiny pleces
= basic ingredients

Conservation of Matter

« changes of state

L] l:hﬂl'lgll'll;'-"ﬁ constant properties

s parts and wholes
« keeping track

States of Matter

= emergent properties
» heat energy

= changes of state

Chemical Reactions
= basic ingredients

= changing properes
= Feaction rales

Laws of Motion
« relatve moton
= forces and motion

Waves
» Bght

p They Want

=
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Click on a Benchmark

7 el Science Literacy aga: The Physical Seiting > Solar System - Windows Internet Explorer

o = [ gl etrandmaps red org/ =S sap-1 282

Gc

W G NSO Soenoe Lieracy Maps: The Phiysical Settrg > 5.,

NSDL Science Literacy Maps

tandards, and N5DL

NSDL

Thi P

Helping teachirs CoNNeCt CONC

Stars condensed by
gravity out of clouds of
molecules of the
Dightest ¢lements untd
nuckar fusion of the
Iight elements inwo
heavier ones nto
occur, Fusion released
graar amounts of energy
cver millons of years.

The moon’s orbit around
151'2 aarth onod in about

] d:#: changes what

rtof the moon is

ighted by the sun and
how much of that part
can be sean from the
earth--the phases of the
M,

different §ize,

com posttion, and surface
features move around the
sun in nearhy circular
orbits. Some planets
have a great varen, of
mmny\ nd avien flat
nngs of rock and 1o
particies orbating

arcund them, 5ome of

Something can be “sean”
when light waves emitted
or reflecied by m enter

the eye.

—

MNine planets of wry /

.-o-"""FFF

Large numbers of chunks
gg fock orbit the sun.
ma of those that the
earth meats in ity
wearhy orbit around the
sun glow and
disinmegrate from
friction as they plunge
through the
atmos phate=-and
somatimeas impact the

Tekescopas reweal that

// \ '\ there are many more
\ stars in the night sky
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]

=
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A list of Resources Will Pop Up

7 mebL Science Literacy apa: The Physical Setting > Solar System - Windows [nternet Beplorer !Inlﬂ
@@‘ hhmnffﬂrw.ndwgf’d—iﬁqua: = [ LA [ ol

i 0 NSDL Scence Lieracy Maps: The Phiysical Settng » 5..,

\ NSDL Science Literacy Maps w..'._:..-
W Hlping teachiss conmnect oo tandards, and NSDL resouces Helo

Thie Phy » Sodar Syslem

(LY !'h.p.-l FE g iR

Benchmark Details : 4

Characteristics covered induce sie, gradty, amosphers, pealogy, and exploration =J L .

Examine the phases of the moon from Earth and space

bilp Pwwy 555008 ComTpolpain soencelsvicontenlmsuaizabonsies 0 Needol

This animaion (5 designed 1o help Earh science siudents comalale the moon's phases with s orbil anound
me Earth. The inroduction axplains thal whibe he sun alwes illuminates one hall of he maon, hia moon's
appEarance depends on how much of the Sunil moon is facing e Earh, The Spll-screen animaton
includes bwd views of he mocn: ong from Earh and the other of e moon's

Astronomy for Kids
hitp: i .
This w -ﬁl}-u} 25 e complex ideas of as¥oncmy and makes MM fun and 357 1or Foungar chilenn 1
understand. The Planats Secton highights sach planet in ouf Solad sysbem by answerng ihe folipwing
Sears condenied by queshons: where is 17, how big is 87, can | see 17, how did it get #s name?. whal is @ made of?. whals i like
gravity out of cdouds | Onthe surtace?, and does i have moons?. An image is induded for each planet

molecules of the

lighest alements unt
nuckear fussan of the

hgh: &lements into
““'rFon“ AN Uy avens-Above

Comda

st

oocur. Fusion release ; =
great amounts of ene | DD SWww Ne e E-Sove Dom/ =i | =
over millions of years | Obsens maps of the night sky from Mis page. This site provides information and star chasts for speafic | L]
locations and bme 1ones. Flanels, salsltes, snd consleRabons are included. In Some cases, relaled vk =
e e i . il Tl il i o . by Bl B il m i o R e ] - =
o -
= - a3
" _‘I'. -‘\\. Lil ge numbers of ot i o
The moon's oraltarcund of rock orbit the surl " =
the earth once in about Some of those that 1 -
28 days changes what earth mees in s T
It o lh¢ maon 15 wearhy orbit around 1§ =
ﬁlﬂ: '|;|~u.L sun and tun glow and
:h.m‘- A Fuaer A e e vata Frsm
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The Digital Libraries Pick the Resources

{7 Examine the phases of the moon from Earth and space. - Windows Intermet Buplorer =10 x| |

Jr————

|-,. it e chassrone. comfbocks fearth_sciencefberc oonbent fvisuskeationsles2 S0 es2500panel] . cfmPchapter _rossvisusalizabion ﬂ LS Al 4 [ e

wd O %~ Examirs the phases of the moon from Earth and space.

E H F lﬂ H I“ E -E- HRTH = Visualization

) HOME
S E T LIEE LT

ﬁ_& :;:‘é % McDougal Littell

£$2503 Examine the phases of the moon from Earth and space.

The sun abways kghts one half of the moon. The moon's appearance changes theough
the month because diferent portions of its sunlit hallf are visible from Earth. For each
phase, examine how the view from Earth is related to the wview from space

mage to s2& the animabon. Use the mowe contrads to stop the movie on

1]
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Let’'s Pause for Two
Questions
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Thanks to our presenter,
Ted Willard, and to the
AAAS for sponsoring
this program
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*Back o MSTAorg " Condact Us ¥ Help

gmLeorning Center

Hoena My Account Subects Laaming Resources

& Opportunities

Welcome to Your Professional Development

The Learning Canter is NSTA'S e-professional development
portal fo help you address vour classroom neads and busy
gchedule. You can galn access to more then 2,600 diferent
resourcas that cater to your preference for leaming. Over
700 hundred resources, such as journal arficles, science

objects and web seminars are available (o fiee. A sulte of =
practical tools such as My Library, My Tran i, and My Professional Development Plan
and Portfolio tool help you organize, personalize, and document your growth ovar time.

+ I'man NSTA member and | don have
B pasFwond

+ Losl paasword? Recover il ham

+ Roguler now

E: }' - ..::.'. .f.'_\_—_;..::_l--!. _.:_L__.;‘..:.-:-::;a._. o - o .:;-_.,--;_\._. | I_-._:‘:._"-t_': ';:..: | m Go
© Seo al FREE Aosoyrmay Advanced Search
By Subject By Grade Level By State Standards
O Earth & Space Science © Elementary Marty resources now pormt
o o you to select your grade,

Life Scnce Midcis School standard document, and state
O Prysical Sclence @ High School 1o view the standards that

0 College align to the resource you've
solocted.

Do-it-Yoursell Leaming

Learn at your own pace onling with these 1-2
o B-10 hour interactive activities

@ Live Online Serminars & Classes

Learn onbne from certifiod instructors with your
colisagues. 1-2 hour seminars, waok and
monih long courses ane avaidable, Earn state
and univorsity crodit

0 SEE ALL ONLINE EVENTS

0 SEE ALL DIV LEARNING RESOURCES

IE Books & Articles “ In Person Experiences

0 Books

Aftend an NSTA workshop in porson 1o learn
D Book Chaplors

hands-on techniques with othar teachers. Earn

Multimedia Overview

View,

St
L
NSTA

Learning

Center,

Flash Player Required

Frea Leaming Resources

http://learningcenter.nsta.org
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