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Science Content Standards

KINDS of science knowledge that tends to be emphasized....
Abstract Concepts
Processes
Classifications
Famous people
Events / Phenomena
Structures
Systems & components
Life Forms
Procedures
Problems
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Science Content Standards

KINDS of science knowledge that tends to be emphasized....
Concept — Features / Properties / Functions
Identify global patterns of atmospheric movement,
including El Nino, the Gulf Stream, the jet stream,
the Coriolis effect, and global winds that influence
local weather
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Identify global patterns of atmospheric movement,
including El Nino, the Gulf Stream, the jet stream,
the Coriolis effect, and global winds that influence
local weather
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Science Content Standards

KINDS of science knowledge that tends to be emphasized....
Concept — Features / Properties / Functions
Processes
Describe characteristics common to living things,
including growth and development, reproduction,
cellular organization, use of energy, exchange of
gases, and response to the environment.
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Science Content Standards

KINDS of science knowledge that tends to be emphasized....
Concept — Features / Properties / Functions
Processes
Classification systems
Describe organisms in the six-kingdom classification
system by their characteristics.
e Recognizing genus and species as components of a
scientific name
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Classification systems
Describe organisms in the six-kingdom classification
system by their characteristics.
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KINDS of science knowledge that tends to be emphasized....
Concept — Features / Properties / Functions
Processes
Classification systems
Famous people
Identify contributions of Aristotle and Linnaeus to
the early history of taxonomy
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Science Content Standards

KINDS of science knowledge that tends to be emphasized....
Concept — Features / Properties / Functions
Processes
Classification systems
Famous people
Events / Phenomena
Identify functions of organelles found in eukaryotic
cells, including the nucleus, cell membrane, cell wall,
mitochondria, chloroplasts, and vacuoles.

Example: mitochondria releasing energy for use in
cellular respiration
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Science Content Standards

KINDS of science knowledge that tends to be emphasized....

Concept — Features / Properties / Functions

Processes

Classifications

Famous people

Events / Phenomena

Structures

Identify major differences between plants and
animals, including internal structures, external
structures, methods of locomotion, methods of
reproduction, and stages of development.
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Science Content Standards

KINDS of science knowledge that tends to be emphasized....

Concept — Features / Properties / Functions
Processes

Classifications

Famous people

Events / Phenomena

Structures

Systems & components
Relate major tissues and organs of the skeletal,

circulatory, reproductive, muscular, respiratory,
nervous, and digestive systems to their functions.
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Science Content Standards

Concept — Features / Properties / Functions
Processes
Classifications Describe characteristics
Famous people common to living things,
Events / Phenomena including growth and
Structures development, reproduction,
cellular organization, use of
energy, exchange of gases,
and response to the
environment.

Systems & components

Life Forms

KINDS of science knowledge that tends to be emphasized....
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Science Content Standards

KINDS of science knowledge that tends to be emphasized....
Concept — Features / Properties / Functions
Processes
Classifications
Famous people
Events / Phenomena

Structures

Systems & components  |dentify steps within the
Life Forms scientific process.
Procedures Applying process skills to

interpret data from graphs,
tables, and charts
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Science Content Standards

KINDS of science knowledge that tends to be emphasized....
Concept — Features / Properties / Functions

Main idea -
L Definition

Critical features

Examples of the concept

Non-examples of the concept

Manifestations &

Applications
Relationships to other concepts
Factors that affect the concept
Things the concept affects
Relational
Comparison to other concepts understanding

Concept as reflected in specific
components or steps

Science Content Standards

KINDS of science knowledge that tends to be emphasized....
Concept — Features / Properties / Functions

Main idea
Critical features
Hierarchic
Examples of the concept
Non-examples of the concept
Relationships to other concepts

Factors that affect the concept Cause / Effect ..-E\

Things the concept affects

Comparison to other concepts Compare / Contrast @

Concept as reflected in spemf} Sequence (— &
components or steps —
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Science Content Standards

KINDS of science knowledge that tends to be emphasized....
Concept — Features / Properties / Functions

Main idea Definition Hierarchic structure

Critical features %

Identify global patterns of atmospheric movement, including El Nino, the Gulf
Stream, the jet stream, the Coriolis effect, and global winds that influence
local weather

Main idea & features of what the El Nino is
Main idea & features of what the Gulf Stream is
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Science Content Standards [IEIETI TN

Concepts (Main Idea & Distinctive Features)
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Science Content Standards [IEIET{ TN

Concepts (Main Idea & Distinctive Features)

What is a Theory? st

Understanding the meaning of a theory

=

A theory is the most logical explanation for events that occur in nature

A scientific theory is a powerful, fime-tested concept that makes useful and
dependable predictions about the natural world

When a scientist proposes a theory it must be tested over and over again

Theories can be wrong and may be changed after additional tests and/or observations

Evenifa i  tests and obs here i
‘accepted by the scientific community

that the theory will be:

N ———— —— o T

Tf a theory survives many fests it may be accepted by the scientific community }
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Science Content Standards [IEIET{ TN

Concepts (Main Idea & Distinctive Features)
PLANT- has cell wall, has chloroplasts, has
nucleus, has organelles
PROTIST ANIMAL-

may have cell does not have

wall and ToPe cell walls or
chloroplasts, chloroplasts,
has nucleus, has nucleus,

CELLS

BACTERIA- has cell wall, does not have
nucleus, does not have organelles

has organelles has organelles
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Concepts (Main Idea & Distinctive Features)

Albedo: the percentage of the earth's surface that
reflects solar energy without being changed
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Science Content Standards [GIETETT TN

Concepts (Main Idea & Distinctive Features)
[[roee | coriolis Effect )
o e

0 N

Tt causes objects moving in
the northern hemisphere to
be deflected towards the
right.

A force caused by the
Earth's rotation.

This force determines
which direction the winds
and ocean currents move.

Tt causes objects moving in
the southern hemisphere to
be deflected towards the
left.
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Science Content Standards [GIETETT TN

Concepts (Main Idea & Distinctive Features)

Geothermal Eneray s

Heat associated with volcanoes has been harnessed fo produce energy.

e
The Geyser's geothermal fiekd near Santa Rosa. in Northern California produces enough
electricity 1o meet the power of demands of San Froncisco. The Geyser's area is the largest
geothermal development in the world.

Geothermal heat warms more than 70% of the homes in Tceland.

k by P

Kilauea, Hawaii o feed their local utility
‘comparies.

‘Wells drilled at Casa Diablo, Long Valley Caldera, California tap into Caldera's hydrothermal system by pumping HOT
water to supply th ‘than enough p the surrounding

In addition fo be
can be recovered as  byproduct of energy reduction.

ey
Geothermal energy can be used to drive turbines. generate electrical power. provide hot water for space heating
purposes, heat for greenhouses. industrial uses. or even as hot springs at resort spas.

— f—\,ﬁr—\/ﬁ,ﬁﬁﬁ'—*

)
sulfur. gold. siver. and mercury that J
]
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Science Content Standards [IEIETI TN

Classification (Main Idea & Distinctive Features)
Systems
Classification of Plants - sho

| — | | s— |

anices ankes

Nonvascular plants do not have tubes

for transporting fluids.

Vascular plants have xylem and phloem
‘tubes for fransporting water, nutrients
and food to the various plant parts.

= =3
Ferns. horse fail, and club mosses Tend to live in domp places near the ground
+ About 12,500 species.
+ Typically spread using underground stems
+ Reproduce using spores
Conifers
+ About 500 species
+ Reproduce using seeds made in
carries pollen from male to female cones
Flowering
* " About 250,000 species.
+ Dominant vegetation
+ Reproduce using seeds made in flowers

« About 12,000 species:

and liverworts.
« About 24,000 species
+ Small, green land plants
« Reproduce using spores made in capstles
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Structures (Main Idea & Distinctive Features)
Layers of the Atmosphere st
Lmlfzmn layers of air above eartls surface. Confains various gases like Oz & COz.. & dust from earth surface & space
e i P
Exosphere. ] y _
5 Jv.m.n_m..,.m,...mm,,..mw
= )
4 J.‘m,...,_.m
(- |
)
- 3
[1 posp \| loyer here we temperatures J
J
[o Earth's surface ]Aumosphmmbmmus surface J
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Systems &
Components

The Muscular System

A 1 jor component of an animals’ body and proper angan function.

L[ | Skeletal Muscle
T

i |
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Science Content Standards [GIETETT TN
Life forms (Main Idea & Distinctive Features)

(Infectious Diseases Jo )
{lﬂmszx hat ar causd by bactri,viruses. o profoza nthe body. 7

‘Chickenpox ]” Tnfluenza ‘ Plague

p— ) [== oy vt )

( )
( )
(o [
I == I =]
( ) ( )
( ) ( )

‘Attock of chis, g fever

Swellng o legs. igh fever.
ropd heort beat

) (
) (
) (
r— ) [
) (
) (
)

(Semen mossis)

Cansea by viws Cousea vy vius Caused by vies:

)
== )

oy ros.rsh. tender gh | Fever,yeow sin.stomach

(
(
(
[ | Yellow Fever
(
(

Burringof bt s, mscle
spoms blecss

Vaccinate ll dogs and cats Veccine- MAR Voccine nd contrl mosastoes | [ Catrol ozt popsaton
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Lorvs wsusty re voracious aters tht candoalot of damage
1o plrts or a st i,

‘Exanpl: the cotton boll worm tht feeds on th bols of
catton
Pupa is usaly a dormant stoge.

“The bocy fsse o fhe young insec comerts from  larva fo
the caat

i this stoge th insect oy eags, o th cyce begis aver
ogain.

‘Some insecs tht spend at lsstpar o thek ves i water.
ndergo onincomplete metamorphoss

ﬁ Adult Stage
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How to access Hierarchic Smart Sheets...
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‘SMARTplanners for Teachers.
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Science Content Standards

Kinds of science knowledge that tends to be emphasized...
Abstract Concepts Relationships to other concepts
Factors that affect the concept
Things the concept affects
Comparison to other concepts

Relational

Processes understanding

Classifications

Famous people
Events / Phenomena
Structures

Systems & components
Life Forms

Procedures

~@X  Makes Sense Strategies Toolkit
© tdwin el P> (209) 304-5512
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A Hiergrehic
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History & Science
.
Socil/ Motivation
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Project based Learning
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MSS Implementation Resources
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Life Forms

The Great Kapok Tree
What happens when the rainforest is destroyed

This... Caused this...

Habitats of animals
+o change

Soil to wash away

Causes animals to leave their
natural homes

Chopping down
‘the rainforest

Chopping down frees

People settling on land

Less production of oxygen

Removing understory plants ] [

[
[
{ ‘ Clearing all plants ] {
[

People and animals depend on a natural habitat.

of trees

oottt

Children to live in area without beaury]

7/25/12
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ence Content Standards

Kinds of science knowledge that tends to be emphasized...

EDUCATION

Abstract Concepts Relationships to other concepts
Factors that affect the concept
Things the concept affects

Comparison to other concepts

Relational

Processes understanding

Classifications
Famous people
Events / Phenomena Cause / Effect Relationships
Structures

Systems & components

Life Forms

Procedures

~Q@X  Makes Sense Strategies Toolkit
© edwinElls, P> (205) 304.5512

LN LI ELTES ET BT Ol Cause / Effect
Abstract Concepts

Force and Motion Is sbout
Force and work causing the motion or movement of objects.

When Then
[ Force is applied fo an object.... }? Motion ocaurs in that object. ]

A force i a push or pull, and can change how Motion when an object changes
an object moves. position in relation fo other objects.

—r—

A force can change the direction and the A moving object might change directions or

speed of an object. travel a farther distance.

You need o use different amounts of force fo Motion can be measured by speed, fast or

move different objects. slow, and speed depends on the amount of
force that was used.

The heavier the object is, the more force you

need to move it. Work is done when a force results in motion.

Force can cause motion, dif ferent types of force cause dif ferent types of motion, and work is only done
force results in motion.
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[ Endangered Loggerheads 1 sout

How beach development is endangering sea turtles

Turtles bury

eqgs in the sand.

‘Sea Turtles crawl onto beach and
bury eggs

Houses & Hotels line the water
front for thousands of miles.

Baby turtles attracted fo bright
lights

‘Sun incubates eggs: baby turtles
dig out of sand

Crawl toward bright lights. away.

signs. carnivals from sea

Tourists using the beaches
glimmer of light on water

 Jo _J
N

e ]

Eaten by predators & dehydrated

sea & swim away

Crawl toward light to get to the } [ ‘Beach buggies ]

Sowhat What s mportant s ndersand S0 7
F we don't tum of f our lights on the beach at night; THEN the Loggerhead may become extinct.

[ [ J
[ [ )
{ Attracted o movement & { Babies get lost, disoriented ]
[ [ J
g ]
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Process

( Physical and Chemical Changes in Matter Jsson
The two ways that matter can change form. X

When Then
This oceurs... It results in... Isita chzmnml or
physical change?
-You combine ice: mmwmvlk}— A milkshake Thi s aphyscal change.
~You cut apiece of
- You leave the bread in the Your toast burns
toaster oo long
- 1 You get Kool-aid This
water._.
e Juice This
2 i “The food spoils
~Youdi i - You made salt water This
~You cut [ o This
mower..
~You leave your bike outinthe | |, 4 rusted bike
roin.. AN
ot
{ We need to understand that changes in matter are all around us all the time. ]

[()) ~@X Makes sense strategies Toolkit
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Science Content Standards [&UR-YA3 {4
Structures

Buring a new moon or  full moon, the sun, moon and earth
are in a straight line.

“These high tides are called spring.
tides o

@

When they are aligned. the gravitational attraction of the
sun reinforces the gravitational attraction of the moon.

“This compound gravitational attraction of the sun and
‘moon causes the tides o be at their highest paint.

At quarter moons, the sun and moon are af right angles.

These low fides are called neap tides

1o the gravitational attraction of the moon.

“The graitational attraction of the sun works in oppositon }
4

“This oppositional gravifational attraction causes the tides
1o be af their lowest point.

LA RO i i
Al VX1V NN () Q. Makes Sense strategies Toolkit
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How to access Cause / Effect Smart Sheets...
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History & Science Generative Ideas
Math
Social/ Mativation
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Project-based Learning

‘SMARTolanners for Teachers
i Instructional Design
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Science Content Standards [IR-NAII{Z4

Process
Plate Tectonics and Life on Earth s about
The ability of living things to respond to changes in the environment

ThiE Coged i

Movement of plates causes Living things respond to
changes in climate & changes in order fo survive.
geographic features

o y s food. tha can adopt
from equator, envirorment changes: more fat & hair needed for warmth 1o new environments survive:
hase that can', die aut

When landmasses Join fogether Big landnasses: animals can easi Diversity Decreases
move to suitable places avoiding
more challenging envirorments

Wher opart Smal Limits the types of Iving things
1o local conditions. & are cut ofF with which a species can inferact

IF change: i
oceur in allliving things ‘changes in environment, aninal mismatcn chongs n =
more likely 1o survive animal more likely 1o die

{mm..ww D e e T
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Events / Phenomena

Discovery of Photosynthesis s

how the experiments of Van Helmont. priestley. and
and HO into carbohydrates and release O

e @\ Gausea e, @\ Which ed o .

Van Helmont John Prlzsﬂy Jan Ingenhousz
experiment experiment experiment

+ Led 1o the discovery of the . the c
“hydrate.” or water portion of axygen ortionof the plantz need ight o produce
oxygen
by photosynthesis:
it burned out. Then,he ploce o vered
Find ut i plants grew by it laf inide the jar and that the condle only remained
soil g presence of
- massed dry soil and  small becouse of the production of light
after five years the oxygen by the leaf
mass of the solwas the

from the water. did not
realize ar changed  foo

mass of the plant guined came.

L

(Phamgymhsunsamn{mmmmwfmhmnmmmmmm
dioxide info suaars and oxvaen
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nce Content Standards

Kinds of science knowledge that tends to be emphasized...

DUCATION

Abstract Concepts Relationships to other concepts
Processes Factors that affect the concept
Things the concept affects
Comparison to other concepts

Relational
understanding
Classifications
Famous people
Events / Phenomena Compare / Contrast
Structures

Systems & components

Life Forms

Procedures
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Plant Cells

Have Chloroplasts-
make food for the
cells

Same

Have a nucleus

Animal Cells

ot
Uniike plant cels,

animal cells do no have:
anything unique to only

Have cell walls-

Have chromosomes

Have cell membranes

animal cells.

supports and

protects a plant cell

Have cytoplasm

Have vacuoles

Have mitochondria

Everything they have is

common to plant cells

~@X  Makes Sense Strategies Toolkit
© tdwin el P> (209) 304-5512

Science Content Standards [&JulEIgE0]
Life Forms

Bald Eagle Red-Tailed Hawk

oFFERENT SwiLaR oFFERENT
They eat fish and Carmivores They prey on small
Food use their talons or rodents and rarely will

claws to catch them eat poultry.

They live near lakes, They live in the open
rivers, marshes, and country of various kinds,
seacoasts including farmlands.

Temperate Deciduous
Forest

Habitat

‘The Bald Eagle has a
it

Both have white somewhere

The Red-tailed Hawk

Color i their body usually has a white chest
sl ";’I["m’s: with a rust-colored tail.
body.
They create their nests The females lay two fo Their egos are white
Nests using sticks.. The eggs

Structures
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three eggs at a time. With brown spots.The nest is
are white. Make nests of sticks in fall also made of bark and bifs
trees. of fresh green vegetafi

Intrusive Extrusive
Vs
Igneous Igneous
Rocks Rocks
Sublopics. Oiferent Simir Oierent
Where the Infrusive igneous Extrusive igneous
. .| rocks are formed rocks form at the
igneous rock is | yithin in the earth earth's surface
formed after they are
) ejected (as lava)
All igneous through volcanoes.
rocks are
How rate of Because infrusive formed when 1.\ e rocks
N rocks cool slowly, hot, molten cool very quickly
cooling affects | rystals within the magma or lava | and so crystals do
the rock rock have time to not have time to
formation form. cocls) form.
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El Nino

La Nina

Details Details
Causes nger
Ocean g of zc
Temperatures equatorial region.
Effects on e §
Weather Globally monsoon rainfallway below normal rainfal i tropica Pacific

y . colder
the winter months, warmer in the. over Alaska,
rorthwest

Effects on U.S. ]

o what?
Even changes of ocean temperatures on a different side of the world, can have an effect on the. ]

weather in my state.

DUCATION(

Science Content Standards [&JulEIfH0

Events / Phenomena
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Subtopics

Different

How of ren they occur

How long they last

There are 5 a year.

They last no more than 7.5
minutes.

Both occur every year. but
You can see.them only if
the sky is clear

Ditterent

There are 2 a year.

They last about 2 hours

How they look

During a total solar eclipse.
he moon o
completely cover the sun.

The sun has a key role in
both

An eclipsed moon looks like.
a dim red circle.

What causes them

A solar eclipse occurs when
Earth passes through a new

moors shadow.

Both involve what you see.
(or don't see) due o a
shadow

s

‘So what? What s

A lunar eclipse occurs when
the full moon pas:
through Earth's shadow.

A

‘They both occur when Earth, the Sun. and the Moon line up.
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Systems & components
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Life forms

Features I
|
|
]
]

Topics )

Predator X| x| x| x| x| x| X[ X x| Most of these birds eat more animals than insects

Forms pellets X|x|x 3 of every 10 birds cast pellets

Z"EW Tt x| x| Not very many birds live all around the world

Has same mate for life | X x| X| x| x| x [X|x Many birds like to keep the same mate for life
& cloms (1slowe) = brecks | x|x] |x The larger birds tend to have four talons

Nocturnal x| Only the owl is nocturnal (hunts at night)
[ et ot rocients || x| %[x Mainly big birds eat rodents

Usea To moanize « 1XX[ [x[x]x]x People of ten use birds as symbols

‘steals other birds food | X[ X[ X [X] Our national bird (Bald Eagle) is a thieflll
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nce Content Standards

Kinds of science knowledge that tends to be emphasized...

Abstract Concepts Sequence

Processes

Classifications Linear sequence Cycles

STEP 1:
STEP 2:
Structures
Systems & components

Famous people

Events / Phenomena

Life Forms

Procedures
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The Earth is heated unevenly by the sun causing the equator to be warm and the poles fo be
cold.

Step2
L Global winds blow across the ocean and create currents in the ocean.

Step3
L Because of the Coriolis Effect, the oceans do not blow straight into the continents with the
global winds. Tnstead. the ocean currents are deflected right in the Northern hemisphere.
‘and left in the southern hemisphere.

Steps
These currents push the warm water from the equator towards the poles and the cool water
from the poles to the equator.

‘Why are these steps important?
The warm ocean currents help to warm climates, and the cold ocean currents help to cool climates.

10
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Science Content Standards RECIEIES
Process

T e

(Producers, Consumers, & Decomposers | , uas
[ ‘the different parts of the food chain and their function in an ecosystem. ]

g Breathe in throughyour

o
Sises werm ond misten fhe iy bresthe. The aieand s in
o provert

Producers e ==
Plonts use sunlght & water
produce their own foo L tep2
=
A travels 1o the ,
roe [“ L B
e :n ufmmals depend on producers Steps =
——DECOmPOsers N\ ™\ for food
Decompasers are the last step in N TSI | e A el
the food chain. ‘the
Consumers bronchioles. cledtrondioes
B g S animls can ot make theie L T —
own food from sunlight, the e g v gt B
and plants. ght. they becouse el s fo Air enters the air sacs

have fo eat producers or
other living things.

They turn the dead animals and
lonts into minerals and gases.
g S o i oS This makes animals consumers

because they are consuming b StepS, ey
food from somethig other oy e i reoches the O he e recies e coplories tht cover fhe o sc,
than themselves. capillaries ‘of gases occurs. Oxygen from the air sacs goes info the blood. and

s made, you exhale corbon o while xygen i being carrid fo cels
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Hypothesis Testing

E; [—

5

I |
C sl

L[l

FIND
research strategy
INVENT
problem-soving strategy

8 —
e Y ) TRS)

COLoR

Biackdine

CoLOR Blackine

EoLoR Bacdine

TEST
research strategy

s
Wakes Sonse Susteges.
Name:

Proscases L It mesigaios

TEST for

Targat a question

sk a question that you hope your experiment or research wil provide an answer to

when s added or subtracted from ?
whatdo know o think about ?
ot goas , Comptscr of s uestcns ot 5 Sferen Queon b
How did change over amount of time?
What ars the parts of
How does. change when »
Whatis the d ?

Establish the kind of information you will need to answer the question youpant
[] Repestocy casscn somting: et wi o mossured?

] v

e number of times sometring happens: When should the counting
of observations and then categorize them later:  What wil you 6@ looking for during the observations? __ _

‘Survey pecple to get opinions: Who will be surveyed?.

st il you ask them about?

Seta plan for

the data o

end of your experiment

Tally the data

[ compute

Show the results  oscide now e cata i b visuaty islayes

es. means, or perosniages?

V-~
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FIND
research strategy
INVENT
problem-soving strategy

COLoR

Biackdne

TEST
research strategy
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T OF EDUCATION

s o rareg st

Hypothesis Testin

We observed this

So then we tested the
hypothesis by

The observations led us

Results of the tests led
to this hypot .

-

N N N N
/ (
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