
DOCUMENT RESUME

ED 427 977 SE 062 282

TITLE Colorado Model Content Standards: Science.
INSTITUTION Colorado State Dept. of Education, Denver.
PUB DATE 1998-00-00
NOTE 39p.

PUB TYPE Legal/Legislative/Regulatory Materials (090)
EDRS PRICE MF01/PCO2 Plus Postage.
DESCRIPTORS *Academic Standards; *Biological Sciences; *Earth Science;

Elementary Secondary Education; Interdisciplinary Approach;
*Physical Sciences; *Science Curriculum; Science Education

IDENTIFIERS *Colorado

ABSTRACT
The Colorado Model Content Standards for Science specify

what all students should know and be able to do in science as a result of
their school studies. These standards reflect high expectations and outline
the essential level of science knowledge and skills needed by all citizens to
participate productively in an increasingly technological society. Six
standards are presented with their rationale and specific expectations for
students completing grades K-4, 5-8, and 9-12. (ASK)

********************************************************************************

Reproductions supplied by EDRS are the best that can be made
from the original document.

********************************************************************************



C
MODEL

CONTENT
STANDARDS

PERMISSION TO REPRODUCE AND
DISSEMINATE THIS MATERIAL HAS

BEEN GRAN ED BY

TO THE EDUCATIONAL RESOURCES
INFORMATION CENTER (ERIC)

1

SCIENCE
Adpoted 05110195; Amended 11109195

IFST COP! AVAILABLE 2

SE

U.S. DEPARTMENT OF EDUCATION
Office of Educational Research and Improvement

EDUCATIONAL RESOURCES INFORMATION
CENTER (ERIC)

This document has been reproduced as
?IVed from the person or organization
originating it.

O Minor changes have been made to
improve reproduction quality.

° Points of view or opinions stated in this
document do not necessarily represent
official OERI position or policy.



6

6.8 1 1

w
Jy1

1 to il 4 r4 tqf joil
H

I 1 Eigthirdiailk.""gthir114" LI2 2thillfiktfillial hildfill 8

4 .
A

lc'th -1.- I

tn. a pH orpoddio1110011111 11 1 up v I
.0

Ill
I I

il ill PahlrittPda21111:111141"1"1
1144014.01g

0 Ili lilliud !halal& NAM0

1



LNTRODUCTION

Colorado Model Content Standards for Science

The Colorado model standards presented here specify what all students should know and be able to
do in science as a result of their school studies. Specific expectations are given for students
completing gades K-4, 5-8, and 9-12. These standar& reflect high expectations and outline the
essential level of science knowledge and skills needed by all citizens to participate productively in
our increasingly technological society. Some suggestions are also offered for those students who
elect to extend their study of science beyond that specified in these content standards, based on
their particular interests, motivation, career goals, and needs

In 1992, the National Committee for Science Education Standards andAssessment (NCSESA),
which directed the National Research Council's development of K-12 national science education
standards, issued guiding principles for its work. This statement provides useful perspective on
the purpose and eventual use of Colorado model science content standards:

"In particular, the commitment to 'Science for All' implies inclusionnot only of
those who traditionally have received encouragement and opportunity to
pursue science, of women aad grls, all racial and ethnic goups, the physically
and educationally challenged, and those with limited English proficiency.
Further, it implies aaention to various styles of learning and diffming sources
of motivation. Every person must be brought into and given access to the
ongoing conversation of science."

NCSESA. 1992

In that spirit, these model science standards define the level of science knowledge and proficiency
that all Colorado students should gain in their school studies. The goal is to have students apply
scientific information and promsses to practical problems in an ethical and safe rn,rmer.

Tne vieW of the nature of science conveyed in these content standards can be summarized through
this excepted material from Science for All Americans, published by the American Assodation for
the Advancement of Science in 1990:

Science presumes that the things and events in the universe occur in consistent patterns that
are comprehensible through careful, systemic study. Scientists believe that through the use
of the intellect, and with the aid of instruments that extend the senses, people C2n discover
patterns in all of nature. Science is a process for producing knowledge. Cnange in
scientific knowledge is inevitable because new observations may challenge prevaihne
theories. In science, the testing and improving and occasional discarding of theories.
whether new or old, go on all the time. However, the modification of ideas, rather than
their outright rejecdon, is the norm in science, as powerful consaucts tend to survive and
grow more precise and to become widely accepted. Continuity and stability are as
characteristic of scien= as change is, and confidence is as prevalent as tentativeness.

The numerical order of the six science content standards does not imply any particular judgments
regarding their relative imporance or teaching priorities. In fact, as the document emphasizes.
Standards 1. 5. and 6relazing to scientific invesdsrations. appricazions. and connectionsshould
be addressed through teaching subject =am- from the physical. life, and earth/space sciences
(Standards 2. 3. and 4). Even thoueh the six science content standards are idenfied separately.
they =present interconnected expectations for students.

Colorado Cor.:att Star-dara A4002d 5-10-95: Amer.ded 11-9-95 Saler-cc - 3



The organization of these content standards into six categories does not imply that smndards-basedscience must be taught in separate units or courses that cany these particular titles. The studentproficiencies in science can be supported within courses organized in a variety of ways, ranngfrom integated and interdisciplinary approaches, to insn-uction built on major sciendfic themes, aswell as more conventional subject- or discipline-specific approaches. Regardless of bow scienceinstruction is organized, these model standards specify the core knowledge and skills that allstudents should acquire.

Even though these science content standards represent high expectations for all students, they canbe reached only if students are provided appropriate science insmiction at all grade levels. If K-4science content standards, for example, are desigiated as the responsibility of only fourth grade (oreven third and fourth gade) teachers. this will place an unfair (and instructionally irresponsible)burden on both those teachers and their students. These standards are set with the expectation thatscience-related activities will occur at all gade levelsfrom initial explorations in kindergartenthrougi increasingly organized and focused science instruction in highergrades.

These content sundards were developed by a goup of experienced Colorado science educatorswhose efforts have bmn guidedat least ia partby related work at the national level focused ondefining what all students should know and do in science. The Benclvnarks from the AmericanAssociation for the Advancement of Science's Project 2061 and draft reports from the National
Science Education Standards Project at the National Research Council have been particularlyusefuland influential. Referenms to those documents and to others consulted are listed on page S-28.
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Colorado Model Content Standards For Science

Page Index: Scientific Disciplines

Biolosry
Chemisny
Earth/Space Science
Physics

Page Index: Scientific Topics

Acr-leration 12
Acid-base resorts 12
Addity 10
Adaptation 14-15. 18
Air 9. 14. 23. 27
Amino acids 16
Animals charatr--istics 19

Atmosphere. charactmistics 22-23
Atmosphere. energy transfer 23
Atmosphere. sigificance for Life 23
Atmosphere. scamurethanges 23
Atmospheric changs 22
Atmosph=ic cirmiladon 23
Atonic stru=re 10
Atoms 9

Bameria 16
Balance (homeostasis) 18
Behavior 15 -

Biodiv=ity 15. 18-19
Biological evoladon 18
Biosphere 24
Body cell division 19
Body functions 17
Body organizadon 17
Body syste= 30
Boiling point 9-10
Bunting. fossil fuel 23

Ca-bon dioxide 16. 30
Car=s using scienceitechnolov 27
Carrying capacity 15
Cause-effect reladonshbps 30
Cell division. body 19
Cell division. purposefproc-ns 19
Cell division. sem 19
Cdl funotts 17
Coll membrane 17
Cdl =ricas 17

Colorado Coraas: Szendard:

14-20
9-13

21-26
9-13

Cell strum= 17
C..11,thr organelles 18

food 15-16
Change and constancy 30
Chang: in enm-ez 15-16
Change ovm. time 18
rh275- cyclic 30
Changes 9-12. 15. 29-30
Chang= in max= 10
Caanges. Eant's smface 21
Chatigm geological 30
Characz=istics. orpnisms 14. 18-19
Charge. electrical 9-10
Chemitml changes 11-12
Cleminul equanons 10
Chemical prop=es 9-10
Chemical reactions 12
Chemical reactivity 10
Chloroplasts 17

Clrornosomes 19
Circular =don 30
Circr.larion. atmospheric 23
Cirall2rftry system 16-17
Classi5cation 14-15
Climate and oceans 24. 30
Crm famcrs Mar may influence 23
Closed ecosystem . 30
Closed syst= 12
Clouds 23
Color. Sum otbe: stirs 26
Combustion 12
Communicable disezses 17
Communities 14. 27
Composition of =ter 10
Composition. Earth 21
Composition. Earth's interior 22
Composition. =nits 24
Composidom planets 26
Compounds 9

Adopied 5-10-95; Amended 11-9-95 Science Index - 1
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Condensation, heat of 23
Conduction 11. 23
Conductivity. elearicl 10
Conservation of enero 12
Conservation of =net and enc-gy 11-12
Conservation. water 27
Constellations 25
Continuity. genetic 19
Convection 11. 23
Crystal growth 11

Current. electric 11

Currents. ocean 24
Cycles. natural 30
Cyclic change 30
Cytoplasm 17

Decomposition 16
D-p-sea trenches 22
Density 9
Development of tissues 16
Development:. embryonic 17
Development. paztern/process 18
Digestion 16
Discstive system 17
Diseases noncommonicableleoreraunicable
nista= from Sun 26
Diversity of organisms 14
Diversity of resources 27
Diversity. scathe 19
DNA 19
Dynamic equilibrium 15. 30
Dynamics of aaniral systems 30

Earth materials. types/uses 21
Earth systems 24
Earth. composition 21
Earth. history 21
Earth. motion 25
Earta. nansral processes 21
Earth. origins 25
Earth, pla= in universe 25
Earth. snaerare/conaposition 21
Earthquakes 7. 21-22
Earth's interior. composition/stm=re 22
Earth's surface 21-22
Eclipses 26
Ecosystems 15-16. 30
Ecosystems. emulibri= 15
Electric =rent 11
Electrical chnge 9-11
Ele-ical conductivity 10
Elan= 9
Embryonic development 17
Endomine system 18
Er---gy 5. 9-12. 15-16
En=gy forms 5. 9711
Enerw movement 10. 15
Elegy source 16
Energy =aster 11. 16. IS. 22-23

Colorado Come= Soar:dards

Enerv, Icinetic 12
Enmgy. poteahal 12
Environment 5. 14-15. 19. 23-24. 27
Equations. chemical 10
Equations. symbolic 12
EquiSbrann. dynamic 15. 30
Erosion 21-22
Eruptions. volcanic 15. 21. 23
Events. natural 7. 21-22
Evidence- fossil 19
Evolution. biological IS

Food chains 15-16
Food pyramid 30
Food webs 15-16
Force 12. 25
Fossils 19. 21-=
Fronts. weather 23
Functions. human body 17-18

Gas volume 30
Gaseous behavior 12. 30
Gaseous sine 24
Gene (DNA). structureff=ction

17 Gene. role in hmedity 19
Gene, role in protein synthesis
Gestede continuity 19
Genetic diversity 19
Geologic time 19. 21
Gravitation 26
Greenhouse eff= 30
Growth and development
Growth of tissues 16
Growth. population 30

17

19

19

Habitat 14
H=t 10. 12. 16. 23
Heat of condensahon 23
HCZ1L =ander 11
Heating, solar 23
Heredity, role of chromosomes/genes 19
Homeomasis 18
H=an body systems 17
Human body. functions 17-18
ii=att body. stracmses 17
Humidity 23

Infrared rat:Eta:ion 26
Inhaited =its 19
Interaction. gmenenvironment 19
Int=crioes. physical 10. 12-13. 28
lacractions. wain and Ear...h syswas. 24
Intmlnlationships of organisms 15.

Inzerrelasionships. scienceiteennology 5. 27-28

Kinetic =easy 11-12

Landforas 21
Landslides

Adopzed 5-10-95: Amended 11-9-95 Science Indc - 2
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Law of conservation of energy 11-12
Law of conservation of mane 11-12
Life cycles 17
Lifc. diversity 14. 18
Light 10. 12. 16. 23
Light. visible 26
Liquid 9. 12
Liquid SE2te 24
Lithosphere 24
Living components 15

Living syst=s 15. 27
Living things. characteristics 14

Machines s'mple 12
Magnetic propertie.s 9

. Maint=anc of tissues 16
Marine cmsysterns 16
Mass 6. 9. 11-12
Mass chmge 12
Materials. Earth 21
Mane: 5. 9-12. 15-16
Matr.c. cycling 16

Meiosis (producrion of s= cells) 19
Melting point 10-12
Membrane. =11 17
Mid-or-an ridges =
Mineral fo=arion 22
Minerals 21-22. 27
Mitochondria 18

Mitosis (cell division) 19

Man= 9. 12
Model. exponential 30
Mode!. panicle 12
Models 6-7. 9-10. 12. 29-30
Molecnix saucers 10
Molecules 9 16-17
Moon 25-26
Moon. phases 26
Moons, in solar system 25
Motion 10. 30
Motion. eirenlar 30
Motion. plane-airy 30
Mountain building 21-22
Move== of ene-gy 10. 16
makkon,th- argatti=s 16
Muscular syst= 17
Mutatioas 18-20

Naanra! cycles 30
Natnral evra.s. dim-a:ration/cause =
Nanual events. predicring/concolling 22
Natural -r-zommes. developing/consuming 2:2
Naniral sel=ion 19
Narzzal syster-Ls. drum= of 30
Nichc 15
Non-renewable resew= 27
Noncome=ncanle diseases 17
NorJiving components =system 14-15
Nuzi.= =cons 12

Colorcec Ganz= &cedar&

Nucleus. cell 17
Nutrients essential 15

Nucir-ts. trarsport 16

Nutrition 17
Nucition pyramid 17

Obje.ris in space 21
Objects in tie ye= 25
Obj=s. moving 12
Ocean circulation 24
Ocezn currents 24
Oc=n floor 24
Ocean salinity 24
Ocean waves 24
Occans 21. 23-24
Occans. composition/charamcristics 24
Oceans. eff= on weathe-/climatelife 24
Offspring. gr-eric 18-19
Organ syst=s 18
Organeues rp1011,- 18

Organis= 14-18. 20
Organisms. basic needs 14
Organisms. rharir Over rime 18
Organisms chanr-s/constancy 19

Organisms charameristics
Organisms. dead 16
Orpnisms. divrsity 14
Organisms extinm 14. 19
Organisms. growth/development 17

Organisms. interactions 14-15
Org-isms. ankir-llular 16
Organisms. photosynthetic 15

Organisms. similarities/diffenn= 14

Organisms. singk-celied 17
Organisms. sancrinre/ft=ction 18

Organization in orsrisms 18. 29
Organs 18
Oxidation-reduction reactions 12

Pardee model 9. 12
Prlway of substan= for life 16
?amens 6. 18. 23-24. 29
P=4111111=2 12

Priodic table 10
pH 9
pH scale 30
Photosynthesis 16

Photosynthetic organisms 15

Physiml cM.zges 11-12
Fn.ys'cal characteisrics enemas 24
Physical inteaczions 10. 12
Physical properties 9-10
Pitch 11

Plazetary mono: 30
Plan= 25-26
Plan= compariserns 16
F-7Z-2 14. 16
Plants. characceisrics 19

Plase remorrics 7.72
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Pollution. air 27
Pond was= 17
Population growth 30
Population variation 19. 21. 23-24. 30
Popo Laden. organis= 15. 18
Potential energy 11-12
Power 12
Precipitation reactions 12. 23
Precipitation. global 15
Pressure. zir 23
Processes of life 14
Processes of photosynthesis 16
Processes of respiration 16

Processes. natural 5. 18. 21-22
Properties of mat= 5. 9. 13
Propeties of wat= 24
Prop=ties. ch=ical 9-10
Properties. =picric 9
Prope-ties. physical 9-10. 31
Protein synthesis 18
Protein synthesis. and genes 19
Protein synthesis role of RNA 19
Proteins 16

Pull 12
Push 12

Radiation 11. 23
Radiation. electromagaetic 26
Radiation. infrared 26
Radiation. ultraviolet 26
Radiation. X-ray 26
Radio waves 26
Radioactiviry 10
Radiometric dating
Rate 21
Raw.. mareials. for life 16
Reactions. acid-base 12
Reactions. chemical 12
Reactions. nuclear 12
Reacions. oxidation-reducrion 12
Reactions. precipitation 12

Reactiviry. chemical 10
Recycling 16. 27
Renewable resomces 27
R-air of tissues 16
Replication of DNA 19
Reproduction. pattern/process 18
R.eproducrive isolation 19
Resources. bertefits/consequmces 28
Resources. henefitsiconsequ== in using
Resoteces. diversity 27
Resotrars. r=ewableinon-reaewable 27
Respiration. pro=sses 16
Respiratory system 17

Riboso=cs 18
Rich= scale 30
Ridges. mid-ocean 22
Rives 21. 24
RNA 19

Colorado Cowen: Sr=tdaras

Rock formation 22
Rock layers 22
Rocks 21-22

Salinity. ocean 24
Scientific hypothesis 7. 30
SCentific theory 7. 22. 26. 29.
Seasonal weathe patterns 29
Seasons. characteisties 25-26
Seasons, varied lengths 26
Sex cell division 19
Sex cells. production 19
Single-celled organisms 17
Size. Earth and oth= planets
Size. Sun. other ram 26
Skeletal system 17
Sky. daytime/nighttime 25
Son 9. 21. 27
Soil formation 22
Solar hearing 23
Solar system 25-26
Solar system. morion/Favitation 26
Solar system. theories of orin
Solid 9
Solid state 24
Solubility 9-10
Sound 10-11
Sotmd waves 30
Spa= 5. 14-15 .

Space exploration 25-26. 30
Space. objcts in 21. 25
Species 18-19
Specific heat 11-12
Stars 25-26
States of mat= 9
States of water 24
Storms. occurreicieffects
Stratosphere 23
Structure of mane 10
Senc=e/composition. Earth
Smic=e/function. gene 19
Scucture/function. orranisms
Sructure Earths inteior
Sanctum solar system 25
Sun 15. 22-23. 25-27
Sun. Earth. Moon. relative motion/positions
Sun. oth= scan. size/color 26
Sunlien 16. 19
Survival. species 19

28 Symbolic equations 12
System. circulatory 16-17
System. closed 12
Systera. components/interrelationships 29
System. digesrive 17

System. endocine. 18
System. museitar 17
System. respiratory 17
System. skeleml 17

System. soiar 25

26

3 I

23

21

26

5. 14. 17-18

25
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Systems at dynamic equilibrium 30
Systems bcdy 30
Systems. change/constancy 30
Systems. classification 14-15. 29-30
Systems. Earth 5. 11-13. 21. 24. 26
Systems. ecological 30
Systems. living 27
Systems. natural. dynamics of 30
Systems. non-living 14-15
Systems. organ 18
Systems. Weather 23. 30

Technology and sciascettunan activity 27
T=hoology. b=efus/consequences 28
Temm-amre 9. 11-12. 23. 30
Temperance change 12
Temperance. Sun. odic stars 26
ThL-nes. sci-tific 29
Tides 26
Time 11-12. 22. 2.5. 30
Time. geoloc 19. 21. 30
T1SSUCS 16. 18
Traits 19
Transfer of ert=gy 10. 15. 22-23
Transformation of energy 10-11. 15. 18
Transport of =ti=s 16
Tr=chtts. Orep-sca
Tropical deforestation 15
Troposph=e 23

Ultraviolet radiadon 26
Univcse 25

Variables 7. 30
Variadon. population 19
Velocity 11-12
Vcusbratte 17
Visible light 26
Volcanic activity 21-23
VOICUIOCS 21-22
Voltage 11
Volume 6. 9. 11-12
Volume. gas 30

Wu= 9. 11. 14-16. 24. 29
Wal= consevazion 27
Wat= cycle 30
Wat= quality 24
war= rsnues 24
Water. discibutionfdrculation 24
Wat=. imporanneuses 24
Wate.-. pond 17
Wat=. prom-des 24
wat=. qualay/quarnary 24
Wattr, SOCTZWLISCStra0vc:n= 24
Wat=. =ICS 24
W3v,t5 oc,4x: 2,4

Waves. sound 30
Weathc and oc=. drculation 24

Colored° Contatr Star-dere:

Weather cycles 30
Weadt= paceras 23-24. 29
Weaiher systems 23. 30
Weathm., and oceans 24
Weather. factors that may influence
Weather. hazardous 72-23
Weather. processes 22
Weathming 21-22
Webs. food 15-16
Winds 23
Word equations 10, 12
Work 12

X-ray radiation 26. 28

r,
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Colorado Model Content Standards

SCIENCE

1. Students understand the processes of scientific investigationand desigi, conduct, communicate about, and evaluate suchinvestigations.

2. Physical Science: Students know and understand common
properties, forms, and changes in matter and enemy.

3. Life Science: Students know and understand the
characteristics and structure of living things, the processes oflife, and how living things interact with each other and their
environment

4. Earth and Space Science: Students know and understand the
processes and interactions ofEarth's systems and the structureand dynamics of Earth and other objects in space.

S. Students blow and understand interrelationships among
science, technolocrv, and human activity and how they can
affect the world.

6. Students understand that science involves a particular way of
Imowing and understand common connections among
scientific disciplines.

Colored") Comou Szondeads Adopted 5-10-95: Amended 11-995 Science - 5



STANDARD 1:

Students understand the processes of scientific
investigation and design, conduct, communicate about,
and evaluate such investigations.

RATIONALE

In everyday life, we find ourselves gathering and evaluating information (data), noting and
wondering about parerns and regularities, devising and testing possible explanations for how
things work, and discussing ideas with others. These characteristically human activities mirror in
many ways how scientists think and work Scientific investigation (inquiry) often begins with a
question or problem and usually ends with further questions to investigate. Such investigations
may include long-term field =dies and are not limited to direct eqrerinzentation in a lab sen.ing.
They involve the identification and control of variables. Inquiry in the science classroom helps
students develop a usefid base of scientific lawwledge, communicated in increasingly marhematica/
and conceptual ways as they progress through school. In addition, scientific inquiry stinudates
student interest, motivadon, and creativity. Designbzg and conducting investigations encourages
students to iruerpret, analyze, and evrthIcre what is krwwn, how we lazow it, and how scientific
questions are answered The knowledge and skills related to scientific inquiry enable students w
understand how science works, and are powerful ways for students to build their understanding of
zhe scientific facts, principles, concepts, and applicxions that are described in the other science
Cowen: standards, particularly standards two, three, and foia-. To comprehend the world around
them =dents need opportunities to pursue questions that are relevant to them and to learn how to
conduct scientific investigations. Some scientific' inquiries can only be investigated by the use of
models since actual events are not repeatable..

GRADES K-4

In Fades K4, what students know and are able to do includm

asking questions and stating predictions (hypotheses) that can be addrmsed throuda scientific
investigation;

selecting and usina simple devices to gather data related to an investigation (for example,
length, volunze, and mass measuring instruments, thermometers, watches, magnifiers,
microscopes, calculators, and compzaers);

- using dara based on obscvations to consa-uct a reasonable explanation; an

communic,rins about invmtigations and explanadons.

EAT e01191 MIME
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GRADES 5-8

As students in gades 5-8 extend theirknowledge, what they know and are able to do includes

identifying and evaluathaz alternative explanations and procedures;

using examples to demonstrate that scientific ideas are used to explain previous observationsand to predict future events (for example, plate tectonics and fiaure earthqualce activity):

asking questions and stating hypotheses that lead to different types of scientific investigations(for example, experimentation, collecang specimens, constructing models, researchingscienaftc literal:1ov);

creatine a written plan for an investigation;

using appropriate tools, technologes, and measurement units to gather and organize dam;

interpreting and evaluating data in order to formulate conclusions;

communicating results of their invesdeations in appropriate ways (for example, written repons,graphic displays, oral presentations);

min!, metric units in measuring, calculating, and reporting results;

explaining that scientific investigations sometimes result in unexpected findings that lead
to new questions and more investigations; and

giving examples of how collaboration can be useful in solving scientific problems and sharing.
findings.

GRADES 9-12

As students in gades 9-12 extend their knowledge, what they know and are able to do includes

a*irts, questions and stating hypotheses, using prior scientific knowledge to help guide their
development;

crearine and defending a written plan of action for a scientific investigation;

selecting and using appropriate technolo6es to eather, process, and analyze data and to report
information related to an investization;

identifying major sources of error or uncertainty within an investization (for eTample.
particular measuring devices and experimental procedures):

consnuctina and revisina scientific explanations and models, using evidence, lozic, and
experiments that include identifying and cone-olling variables:

corrnrnicating and evaluatin.g sciendfic rhinicirte that leads to panicular conclusions;

recomizinz and analyzine alternative explanations and models; and

expl inirig the difference bay/mu a scientific theory and a scientific hypothesis.

Coloredo Come= Slender* Adopred 5-10-95: Amended 11-9-95
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For students continuing their science education beyond the standards, what they know and are ableto do may include

desiping aad completing an advan=d scientific izvestigationeither indivicinnlly or as part ofa student teamthat extends over several days or w=lcs; and

continuing to practice and apply inquiry skills as they extend their understanding of sciencecontent through further study.

Colorado Conzara Szandards
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STANDARD 2:

Physical Science: Students know and understand
common properties, forms, and changes in matter and
energy. (Focus: Physics and Chemistry)

2.1 Students know that matter has characteristic properties, which
are related to its composition and structure.

RATIONALE

Everyone has experience with matter in a variery of forMs. Such experiences help build students'
understanding of similarities and differences in the propenies of maner. Their personal e...7eriences
help szudenrs understand convnon properties such as hardness, strength, color, shape, and states
of marzer (solid, liquid and gaseous). Knowledge of observable propenies of matter and izs
structure and composition is helpful in considering matter's varied uses, availability, and
limitations in our world.

GRADES K-4

In grades K-4. what students know and are able to do includes

examining. describing, classifying, and comparing tan6ble objects in terms of ccimmon
physical properties (for example, state of mazer, size, shape, te=tre, flexibility, color);

measuring common physical properties of objects (for example, length, mass, volume,
temperature); and

creating mixtures and separating them based on differences in properties (for excmple, salt and
sand iron filings and soil, oil and water).

GRADES 5-8

As students in grades 5-8 extend their knowledge, what they ktiow and are able to do includes

examining. describing comparing, meastzing, and classifying objects based on common
physical and chemical properties (for example, states of mazer, mass, volume. electrical
charge. temperanire, density, boiling points, pH. magnetism, solubility);

separating mixtures of substances based on their properties (for example. solubility.
boiling pouus. magnetic properties. denses);

classifying and desmibing inane- in terms of elements, compounds, mixtmes, atoms, and
molecCiles-(for example. copper is an element, water is a cornpozmd, air is a mi=cre); and

developing simple models to explain observed properties of matter (foe example. using a
particle model ro accozazt for the solubilizy ofa substance).

Colorado Conren: Szczsdards Adopzed 5-10-95; Amended 11-9-95 Science - 9
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GRADES 9-12

As students in grades 9-12 extend their knowledge, what they know and are able to do includes

examining, describing, meastring, classifying, and predicting common properties of
substances (for example. electrical charge, chemical reactivity, acidiry, electrical
conductivity, radioactivity, relationships in the periodic table);

describing and explaining properdes and composition of samples of matter using models
(for example, atomic and molecular structure, the periodic table);

separating substances based on their chemical and physical properties (for example, color,
solubility, chemical reactivity, melting point, boiling point); and

using word and chemical equations to relate observed changes in maner to its composition
and structure.

Page S-I3 contains content suggestions for students who continue their scien= study beyond
the scope of this standard.

2.2 Students know that eneru appears in different forms, and can .

move (be transferred) and change (be transformed).

RATIONALE

Energy is a central concept in science because all physical interactions involve changes in energy.
Sradents need to understand that all physical events involve transferring energy or changing one
form of energy into another. Frnen a transformation ofenergy takes place, some of it is likely to
appear a.s heat. Knowledge of forms of energy, its transfer and transformation, is essential to
interpreting. =planting, predicting, and influencMg change in our world.

GRADES K-4

In grades K-4, what students know and 2re able to do includes

recogaizing that eneru (for =ample, light heat, motion, sozou4 mechanical) caa affect
common objects and is involved in common events;

maldng observations and gathering ciPin on quantities associated with energy, movement,
and change (for example, distances for a bean-launcher, thne for a melting ice cube); and

comparing quantities associated with energy movement and change by coaraucting simple
dia.v-anas or charts (for =ample graph of launch distances, chart of melting rime).

Colorcdo Come= 5=se.cr4s
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GRADES 5-8

As students in Fades 5-8 extend their knowledge, what they know and are able to do includes

measuring quantities associated with energy forms (for example, temperature, mass,speed di:wince, electrical charge, crarent, volzage); and

describing qualitative and quantitative relationships, using data and observations and.gaphs, associated with energy transfer or energy transformation (for example, speed ofobject vs. height of ramp,- length ofstring vs. pitch of sound; electric current vs. volume of
gas produced in electrolysis, with length of time kept cons:ant).

GRADES 9-12

As students in gades 9-12 extend their knowledge, what they know and are able to do includes

identifying, measurinc, calculating, and analyzing quantitative relationships involved with
energy forms (for example, hea: transfer in a system involving mass, specific heat and ch=ge
in temperature of m=er); and

identifying, measuring, calculating, and analyzing qualitative and quantitative relationships
associated with energy transfer or enerva transformation (for example, changes in temperature.
velociry, potential energy, kinetic energy, conducrion, convection, raelierr;on, voltage, current).

Page S-I3 contains content suggestions for =dents who continue their science study beyond thescope of this standard_

2.3 Students understand that interactions can produce changes in a
system, although the total quantities of matter and energy
remain unchanged.

RATIONALE

interactions berween matter and energy account for changes observed in everyday events.
Underszanding.how rnazer andenergy interact extends students' knowledge of the physical world
and allows them to monitor and explain a wide variety of changes and to predict funcre physical
and chemical changes. Students gain both a practical and conceptual understanding of the laws ofconservation of matter and energy,

GRADES K.4

In grades IC.4. what students know and are able to do includes

observing and destaibing parts of system (for example, water in a closed jar, water in an open
jar, a plant terrarium);

dmcnibine an observed change (for e.xample, a meldng ice cube, crystal growth. burning
candle, physical breakage) in terms of starting conditions, rype of chant and ending
conditions, using words, diagrams, or graphs; and

CoLorado Comet= Standards Adopted 5-10-95: Amended 11-9-95 Science - II
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predicting what changes and what remains unchanged when matter experiences an external
influence (for =ample, a push or pull, addition or removal of heat, division of clay into
pieces, melting an ice cube, changfr:g a ball of clay to a flattened shape).

GRADES 5-8

As students in grades 5-8 extend their knowledge, what they know and are able to do includes

identifying and classifying factors causing change within a system (for example, force, light,
hear);

identifying and predicting what will change and what will remain unchanged when matter
experiences an external for= or enew change (for example, boding a liguid; comparing the
force distance, cazd work involved in simple machines);

observing and gathering data to support the concept of conservation of mass within a closed
system (for example, precipitation reaction, forming mbaures, gas production);

describing, measuring (for example. temperature. mass. volzone. meldng point of a substance)
and calculating certities before and after a chemical or physical change within a system (for
example, temperature change, mass change, specific heat); and

describing, measuring (for example, rime, distance, mass, force) and calculadng quantities that
characterize moving obje= and their int&-actions within a system (for example, force,
velocity, acceleration, potential energy, kinetic energy).

GRADES 9-12

As students in gadeS 9-12 extend their ktiowledge, What they know and are able to do includes

identifying, describing, and explainin a physical and chemical changes involving the
conservation of matter and enm.gy (for example, oscillating paid:than/spring, chemical
reaction.s, nuclear reaaions);

observing, meastring and calculating quantities to demonstrate conservation of matter and
enm-gy in chemical chances (for exanzple, acid-base, precipitation, oxidarion-reduction
reactions), and physical interactions of matter (for example. force; work, power);

describing and predicting chemical changes (for example, combustion, simple chemical
reactions), and physical interactions of matter (for example, velocity, force, work, power),
using word or symbolic equations; and

describing and explaining physical interactions of matter using conceptual models (fOr
example, conservation laws of matter or2 energy. panicle model for gaseous behavior).

BEST COPY AVM
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For students continuing their science education beyond the standards, what they know and are ableto do may include

reladng their prior knowledge and understanding of properties of matter to observable
characteristics of materials and emng technoloes (for example, semiconductors,
superconductors, piwtovoltaics, ceramics);

modeling quantitative aspects of chemical and physical interactions (for example, rates of
reactions, stoichiomezry, electromagnetic phenomena, statics and dynamics,
elearoc)zemistry);

applying knowledge and understanding of chemical and physical interactions to explorefactors that influence or govern change (for example, equilibrizon constants, Idnetics,
thermodynamics); and

distinartirta among different types of constancy (for example, static and dynamic
symvnerry, uniform/accekrated motion) and different types of change (for

example, qualitative and quandzazive trends. cyclic change, chaotic systems).

Colorado Comm Standards Adopted 5-10-95: Amended 11-9-95 Science - 13
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STANDARD 3:

Life Science: Students know and understand the
characteristics and structure of living things, the
processes of life, and how living things interact with
each other and their environment. (Focus: Biology--
Anatomy, Physiology, Botany, Zoology, Ecology)

3.1 Students know and understand the characteristics of living
things, the diversity of life, and how living things interact with
each other and with their environment.

RATIONALE

As a result of their study of a variety of organisms and where they live, students gain a better
undemanding of their world. Students have a natural curiosity about life and the great diversity of
organisms. Their curiosity leads to the study of organisms and how the organisms interact with
the world Through the study of similarities and differences of organisms. students learn the
importance of classification as a tool used by scientists. In their future as citizens, students will
need to think about and make decisions about the diversiry and ezzincsion of organisms in their
communizies and the world.

GRADES E4

In gad.% K-4, what students know and are able to do includes

distingrichinz living from nonliving thinp:

classifying a variety of oreanisms according to selected characteristics (for crumple,
backbone vs. no backbone);

describing the basic n=ds (for =unple, food, water, air, shelter, space) of an organism;
and

ving examples of how organisms interact with each other and with nonliving parts of
their habitat-

GRADES 5-8

As students in gad= 5-8 extend their knowledge. what they know and art able to do includes

cons=ucting and using classificadon systems based on the strum= of ory-ticmc-

describine the imponan= of plant and ?,-,;rn..1 adaptatiors. includine local examples;

Colarcdc Con= Ar....optt 5-10-95: itinerried 11-9-95 Science - 14

BEST COPY AVAILABLE 2 0



creating and interpreting food chains and food webs;

explaining the int=action aad interdependence of nonliving and living componenM withinecosystems; and

describing how an environment's ability to provide food, water, space, and essentialnutrients determines carrying capacity.

GRADES 9-12

As students in mdes 9-12 extend their knowledge, what they know and are able to do includes

using and producing a variety of classification systems for organisms (for example, thefive-kingdom classification, classcation based On behavior);

predicting and describing the interactions of populations and ecosystems;

explaining how adaptations (for example, strucncre, behavior) of an organism determine its
niche (role) in the environment;

explaininz how changes in an ecosystem can affect biodiversity and how biodiversity
contributes to an ecosystem's stability; and

analyzing the dynamic Nunn:trim:a ofecosystems, including interactions among living and
nonliving components (for example, tropical deforestation is linked to decreased global
precipitation; Mount St. He lens' erupdon had impact on the local ecosystem).

Page S-20 contains sucaestions for saidents who continue their science srudy beyond the
scope of this standard.

3.2 Students know and understand interrelationships of matter and
eneru in living systems.

RATIONALE

From experience, students know that they must eta food to live. As a result of their szudy of
energy movement (transfer) and change (transformation) in living organisms, students understandthat the Sun is the primary and ultimate source of energyfor living organisms. They learn why aconstant input ofmatter and energy is criticalfor We. Photosynthetic organisms are critical zo allorganisms and need to be maintained. If one or more componenti are altered in an ecosystem, all
other components are affected. Through studying the interrelationships of organisms. studentslearn that they can have a critical impact on other organisms.

Colorado Come= Sao:dards
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GRADES K-4

In gacles K-4, what students know and are able to do includes

recomizing that u=n plants need energy from sunlight and VariOUS raw materials to live,
and Pnimals consume plants and other organisms to live; and

rwzgliZillz the interrelationships of organisms by tracing the flow ofmatter and enwgy ina food rhPin

GRADES 5-8

As students in grades 5-8 extend their knowledge, what they know and are able to do includes

describing the basic processes of photosynthesis and respiration and their importance tolife (for ircample, set up a terrarium or aquariwn and make changes such as bloc/dig out
light);

comparing and conzasting food webs within and berw=n different ecosystems (for
example, grassleuzds, tundra, marine) and predicting the consequences of disrupting one of
the organisms in a food web;

desaibing ways (for example, digestion, transport of nzarients by circulatory system) that
multicellular orpricrns get food and other matter to their cells;

explainirtv the recycling of materials by determining a pathwaY of a substance that is
important for life (for =ample, trace water through an ecosystem); and

desclibing the role of organisms in the decomposition and recycling of dead organisms (for
example, baczeria's role in the decomposition and recycling of master from a dead
animal).

GRADES 9-12

As =dents in gades 9-12 extend their knowledge, what they know and are able to do includes

comparing and contrasting the processes of photosynthesis and respiration (for example,
in terms of energy and products);

explaining how simple mol=les can be built into larger molecules within organisms (for
=anzple, =Eno acids serve as building blocks of proteins; carbon dioxide and water are the
basic materials for building sugars through photosynthesis);

explainina how large mol=ules (for example, starch, protein) are broken down into smaller
moleailes serving as an energy source or as basic building blocks in organisms;

explAin irg how energy is used in the maintenanm, repair. gowth. and, development of
dssues (for example, in the production of new sitha cells requires energy); and

describing the cycEns of matter and the movement and change of energy through the
ecosystem (for ezarnple, sorne e:ergy dissipates as hear at i: is tnmsferred through c food
web).
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Page S-16 contains suzgestions for stucifmrs who continue their science slimly beyond the
scope of this standard.

3.3 Stu-dents Imow and understand how the human body functions,
factors that influence its structares and functions, and how thesestructures and functions compare with those of other organisms.

RATIONALE

Students are interested in learning about their bodies and how they relate biologically to otherforms of We. The study of structure and function, body organization, growth and development,
and maintenance of other .organisms enhances students' understanding of human development.
health, and disease. Knowledge of these areas can assist students in making informed choices
regarding nutrition, exercise, and other factors that influence how their body functions.

GRADES K-4

In wades K-4, what students loam and are able to do includes

describing 1:pr-nTn body systems (for ez=iple, digestive, respiratory, circulatory,
skeletal, muscular);

describing the basic food requirements for huinans as summarized in the nunidon
pyramid; and

descnbing life cycles of selected organisms (for example, frog, chicken, butterfly, radish, bean
plant) .

GRADES 5-8

As students in gades 5-8 extend their knowledge, what they k.now and are able to do includes

describing the observable components and functions of a cell (for example, cell membrane,
nucleus, cytoplasm, chloroplaszs; movement of molecules into and out of cells);

comparing and contrasting the basic structares aad functions of different types of cells (for
example, single-celled organism in pond water, Elodea, onion cell, human cheek cell);

describing the zrowth and development ofseveral organisms (for example, embryonic
development of a vertebrate);

describing the structurm and functions of human body systems: and

d=cribins and 6vine examples of noncommunicable diseases and communicabl° diseases
(for example, heart disease and chicken pox).

Cctiorcdo Cowen: Srandards
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GRADES 942

As students in grades 9-12 extend their knowledge, what they know and are able to do includes

describing cellular organelles and their function (for exaanple, the relationship of
ribosomes to proteM synthesis; the relationship of mitochondria to energy transformation);

differentla among levels of organization (cells, aSsues, and organs) and their roles within
the whole organism;
explaining human body functions in terms of interacting organ systems composed of
specialized structures that rrnirtr2in or =tore health (for example, mechanisMs involved in
homeostasis [balance], such as feeciback in the endocrine system);

comparing and contrasting characteristics of and treatments for various types of medical
problems-(for =ample, accidental, infectious, genedc);

Using examples to explain the relationship ofsnucture and function in organisms; and

describing the pattern and process of reproduction and development in several organisms (for
example, earthworm, chick, hzonan).

Page S-20 contains suggesdons for students who continue their science study beyond the
scope of this standard_-

3.4 Students know and understand how organism change over time
in terms of biological evolution and genetics.

RATIONALE

Students study the sciennfic concept of biological evolutionthe changes in populations of
organisms through rimein order to understand diversify ond relatedness within the living world
Inquiries into evolzaion explain the ways in which natural processes produce life's diversity.
These studies help studenzi zozderstand that evolution is the major zernying concept in the
biological sciences and that b explains a wide variety of observations that can be made about the
living world. In particular, students see that the study of evolution Mitiates questions about
biodiversity, adaptation, genetics, mutations, the geological record, ond the observed unity at
molecular and whole-organism levels. This content standard does not define any student
e...7ectations related so the origin of life.

GRADES K-4

In gades K-4, what students 'mow and zze able to do includes

identifying characteristics that are common to all individuals of a species (for example.
offspring resemble their parenzs);

recoernizine that there are differences in appearance among individuals of the same
populaion or srotm;

Coiorzdo Cow= 5:a4ards Adoxed 5-10-95: Amended 11-9-95
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identifying characteristics of plants and aniTn21S that allow them to live in specific
environments; and

describing examples of extinct organisms based on fossil evidence (for example,dinosaurs).

GRADES 5-8

As students in grades 5-8 extend their knowledge, what they how and are able to do includes

describing the purpose of body cell division and sex cell division;

describing the role of chromosomes and genes in heredity (for example, genes controltraits, while chromosomes are made up of many genes); and

describing evidence that reveals changes or constancy in goups of organisms overgeologc time.

GRADES 9-12

As students in gades 9-12 extend th& knowledge, what they k:aow and are able to do includes

comparing and contrasting the purpose and process of cell division (mitosis) with the
production of sex cells (meiosis);

giving examples to show how some traits can be inherited while others are due to the
interaction of genes and the environment (for example, skin cancer triggered by over-exposure
to sunlight or contact with chemical caxcinogens);

describing how DNA serves as the vehicle for genetic continuity and the source of genetic
diversity upon which natural selection can acz .

describing how mutation, nantral selection, and reproductive isolation can lead to new species
and explain the planet's biodiveniry;

explaining why variation within a population improves the chances that the species will survive
under new environmental conditions;

deScribing the general structUre and function of the gene (DNA) and its role in heredity and
protein synthesis (for example, replication of DNA and the role of RNA in protein synthesis);
and

calculating the probability that an individual will inherit a particular single acne trait (for.
example. calculating the probability of offspring inheriting cystic fibrosis whe; both parents
are carriers for the disease).
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For students continuing their science education beyond the standards, what they know and are ableto do may include

describing how, over long periods of time, ecosystems can remain stable and, if altered by
factors such as climatic change, return to stability;

explaining specializations that allow differenttypes of cells to perform different functions;

describing how balance (homeostasis) is maintained within an organism when its
environment is altered (for example, the relationship between blood glucose level and insulin
production; carbon diaxide and oxygen balance in the body);

describing the role of gene mutations that result in uncontrolled cell division (for example,
cancer);

explaining the role of exposure to certain factors (for example, chemical, biological, radiation)
that may increase the rate of nitration, and therefore the incidence of cancer and other diseases;

deterinining the dem-ee of kinship bersv=n organisms or species from estimations of the
similarity of their nucleic acid sequences, which often closely match classifications based on
anatomical similarities; and

explaining how the rate of environmental change may exceed the capacity of organisms to
respond to change, leading to the extinction of species.

CoLorcdo Con:er.: St=-1cres
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STANDARD 4:

Earth and Space Science: Students know and
understand the processes and interactions of Earth's
systems and the structure and dynamics of Earth and
other objects in space. (Focus: Geology,
Meteorology, Astronomy, Oceanography)

4.1 Students know and understand the composition of Earth, its
history, and the natural processes that shape it.

RATIONALE

By studying Earth, its composition, history, and theprocesses that shape it, students gai cz a berer
understanding of the planet on which they live. Lansffonns, resources, and naho-al events such as
earthquakes, flooding, and volcanic eruptions affect the location of population centers. Life
throughout geologic time has been, and connizues to be, affected by changes that occur at a varying
rate on Earth's =face. Knowledge of the srructure and conzposirion ofthe Earth provides a basis

for making informed decisions. Understanding geologic events, such as earthquakes and volcanic
eruptions, allows students to make responsible choices, evaluaze the corz.sequences, and predict the
impact offiaure occurrences.

GRADES K-4

In p-acles K-4, what students know and are able to do includes

describing diffwent types and uses of Ex-th materials (for example, rocks, soil, minerals);

=cm:tither that fossils are eviden= ofpast life;

identifying major feannes of Earth's surface (for exampk, mowztains, rivers, plains, hills,
oceans, pli,r,m,T);

describing natural process= that change Earth's surface (for example, weathering, erosion,
mounzain building, volcanic activity); and

rezoonna that hnrrIpns are affected by nantral events (for example, earthquakes, volcanoes,
floods).

Colarado Coraenz Srandarda

EST COrr AVAILME

Adopred 5-10-95: Amended 11-9-95 Science - 21



GRADES 5-8

As students in grades 5-8 extend their knowledge, what they know and are able to do includes

explaining how minerals, rocks, and soils form;

explaining how fossils are formed and used as evidence to indicate that life has changedthrouda time;

modeling natural processes that shape Earth's =face (for example, weathering, erosionnzountain building, volcanic activity); and

explaining the distribution and causes of natural events (for example, earthqualces,
vokanoes, landslides).

GRADES 9-12

As students in gades 9-12 extend their knowledge, what they know and are able to do includes

d=nling the composition and structure of Earth's interior,

ming the theory of plate tectonics to explain relationships among earthquakes, volcanoes,
mid-ocean ridges, and deep-sea wenches;

usire evidence (for example, fos.sils, rock layers, ice cores, radiometric daring) to investinte
how Earth has changed or remained constant over shott and long periods of time (for example,
Mount Sz. Helens' eruption);

evalmrinz the feasibility of predictins: and conwolling namral events (for example, earthquakes,
floods, landslides); and

analyzing the costs, benefits, and consoquences of natural resource exploration, development
and consumption.

Page S-22 contains content suggestions for students who continue their science study beyond
the scope of this standard.

4.2 Students know and understand the general characteristics of the
atmosphere and fundamental processes of weather.

RATIONALE

Our Earth's armosphere is vital to life. The Sun and armosphere affect every aspect ofour lives,
including work productivity, food supply, energy use, transportation, recreation, environmental
quality and human health and safety. Weather-related choices we make range from selecting
appropriate clothing to more complex situations, including preparing for and responding to
hazardous weather. Preparedness and response to weather conditions require knowledge of how
energy transfer irtfluences aimospheric changes. The more we lozow choir weather, the greater the
cha-xes that we will make informed decisions concerning irs impact_

2 8
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GRADES K-4

In gades K-4, what students know and are able to do includm

recomizing that the Sun is a principal sotn= of Earth's heat and light;

recopizing how our daily activities are affected by the weather (for example, types ofclothing, zravel plans, recreational acavity); and

describing existine weather conditions by collecting and recording weather data (forexample, temperature, precipitation, amount of cloud cover).

GRADES 5-8

As students in gades 5-8 extend their knowledge, what they }mow and are able to do includes

describing the basic composition, properties, and structure of the amiosphere (for example,the range and distribiaion oftemperature a d pressure in the troposphere and stratosphere);

observing, measuring, and recording changes in weather conditions (for example,humidity, temperature, airpressure, cloud types, wind, precipitation);

explaining how atmospheric circulation is driven by solar heating (for =ample, the transferof energy by radiarion,.convection. conduction); and

describing large-scale and local Weaiher systems (for example, fronts, air masses, storms).

GRADES 9-12

As students in grades 9-12 extend their knowledge, what they }mow and are able to do includes

analyzing the structure of, and changes in, the atmosphere, and its sicance for life onEarth;

explaining and analyzing general weather patterns by colleming plotting, and interpretingdata;

describing how energy transfer within the atmosphere influencm weather (for =ample, therole of conduction, radiation, convecrior., and hear of condensation in clouds.
precipitation, winds, storms);

investigating and explaining the occurrence and effects of storms on hurnan populations
and the environment; and

describing and explaining factors that may influence weather and climate (for example.
proximity to oceans. prevailing winds. fossil fuel burning, volcanic eruptions).

Pa= S-26 contains content suggesdons for students who continue their science study beyondthe scope of this standard.
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4.3 Students know major sources of water, its uses, importance, and
cyclic patterns of movement through the environment

RATIONALE

The world's water iS vital to We. Both subde and wholesale changes in Earth's water can have
profound effects on human existence. In order to preserve both the qualizy and quantity of waxer
for daily living, wise management ofwater resources is crucial- As the population and economies
of the world grow, water becomes an ever: more important pOlitical and economic issue. Knowing
the properties of water, its influences on weather, and its availability is necessary for
understanding its importance to life. Knowledge of Earth's oceans is important for an
understanding of how they affect weather, climate, and We. It is important to understand the
circuladon of water because the amount of waxer on Earth is finite.

GRADES K-4

In gades K-4, what students how and are able to do includes

identifying major sources of water (for =ample, oceans, glaciers, rivers, groundwater,
atmosphere);

identifying and describing the states (solid, liquid, gaseous) in which water can be found
on Earth; and

recognizing the importance and uses of water (for =ample, drinking, washing, irrigating).

GRADES 5-8

As StUdetILS in grades 5-8 extend their knowledge, what they how and art able to do includes

investigating and comparing the properties and behavior ofwater in its solid, liquid, and
gaseous states;

dwonling the disaibution and circulation of the world's water throughoceans, glaciers,
rivers, goundwater, and atmosphere; and

describing the composition and physical characteristics ofoceans (for example, currents,
waves, features of the ocean floor, salinity).

GRADES 9-12

As =dents in grades 9-12 extend their knoWledge, what they how and are able to do includes

identifying and explP;nirta factors that influence the quality ofwater ne....:41to sustain life;

identifying and analyzing the costs, benefits, and consequences of using water resources;

explainina interactions between water and other Earth systems (for e=mple. the biosphere.
liznosphere, and adnosphere); and

interrelationsEps berween the ciroldanon cf ccr.z.s, and v.-ter.her az.d cli==
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Page S-26 contains content suggestions for students who continue their science study beyondthe scope of this standard.

4.4 Students know the structure of the solar system, compositionand interactions of objects in the universe, and how space isexplored.

RATIONALE

Observing the sky has always fascinated human cultures and civilizations. These observationsresulted in the development ofways to measure rime and predict natural phenomena. All bodies inspace including Earrh, are influenced by forces acting throughout the solar system and theuniverse. Studying the universe enhances our understantfutg of Earth's origins. its place in theuniverse, and its future. Much of what we know about Earth's atmosphere and our solarsystem isdue to space exploration. Modern society benefits from many of the technological advancesdeveloped for space exploration, including robotics. telecommunications, satellites, andminiaturized components used in computers and other electronic devices. Knowledge of theuniverse and past space e..71oration enables people to make informed decisions about the future ofspace e:Tloration.

GRADES K-4

In Fades K-4, what students know and are able to do includes

describing what can be readily observed by the unaided eye in the daytime and nidittime
sky (for example, the Sun, Moon, planets, stars, constellations);

describing the motion of Earth in relation to the Sun, including the concepts of day, nitit,and year;

recoodzing the characteristics ofseasons;

identifyina basic components of the solar system (for =ample, Sun, planets, moons); and

describing a spa= exploradon event such as a manned or uriremined space mission.

Co1orcdo Corueru Szcnicrds
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GRADES 5-8

As students in mdes 5-8 extend their knowledge, what they know and are able to do includes

describing the basic components, composition, size, and theories of oririn of the solar
system;

explzinin e? th- effects of relative motion and positions of the Sun, Earth, and Moon (forexample, seasons, eclipses, moon phases, rides);

comparing Earth to other planets (for example, size, composizion, relative distance from theSun); and

identifying technology needed to explore space (for example, telescopes, spectroscopes,spacecraft We support systems).

GRADES 9-12

As students in gades 9-12 extend theirknowledge, what they lmow and are able to do includes

explaining the causes of and modeling the varied lengths of days, seasons, and phases of
the Moon;

describing the effect of gavitarion on the motions observed in the solar system and
beyond;

describina ele--troznametic radiation produced by the Sun and other stars (for =amp/4
X-ray, uhrraviolet, visible light, infrared radio);

comparing the Sun with other stars (for =ample, size, color, temperature); and

identifying and describing the everyday imp= of recent space t=l2nology (for =ample,
more sophisticale.d campzaers, remote sensing, medical imaging).

For =dents continuing their science education beyond the standards, what they know and are
able to do may include-

explaining relationships and interactionsbetw=n living things and Earth systems (for example,
the atmosphere, geosphere, and hydrosphere);

predicting possible CliMatiC rb'es and theireffects based on past and present climatic data;

identifying and predicting nanzral hazards, using historical data;

describing the life cycle ofa str, and

describing evidence that supports past and current scientific theories of the ori#n of the
univ=se.
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STANDARD 5:

Students know and understand interrelationships among
science, technology, and human activity and how they
can affect the world.

RATIONALE

Our worid is shaped in many ways by scientific advances, technology (involving applications of .science), and htanan activity. Science and technology provide useful connections between thenatural world and zhe designed world Since the invention of stone tools, technological
applications have provided and will continue to provide, humans the abiliryro modify their
environment Because scientific advances and technology affect all of Earth's living and
non-living systems, it is vital rhea =dents understand :he interrelationships of science, technology,and hianan acriVay.

GRADES K-4

In parks K-4, viliat students know and are able to do includes

recopng the diversity of resources provided by the Earth and Sun (for example, soil,
fuels, minerals, medicfrzes, food);

inventing a device that addresses an everyday problmn (or task), and communicating the
problem (or task), desigi, and solution;

descaling resource-related activities in which they could participate that can benefit their
commtmities (for example, recycling, wraer`conservation); and

identifying careers that nse science and technology.

GRADES 5-8

As students in gades 5-8 extend their knowledge, what they know and are able to do includes

investigating and describing the extent of human uses of renewable and non-renewable
resources (for example, forests, fossil fuels);

describing advantages and eitnrivantages that mitit accompany the introduction of a new
twitnology (for =ample, mountain bikes, cellular telephones, pagers):

desmbing how the use of technology can help solve an individual or community problem
(for example, using crazily* converters on automobiles to help reduce air pollution); and

describing how people use science and technology in their professions.
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GRADES 9-12

As students in gades 9-12 extend their knowledge, what they know and are able to do includes

analyzing benefits, limitations, costs, and consequences involved in using technology or
resotroes (for exampk, X-rays, agrifinivral chemicals, natural gas reserves);

analyzing how the introduction ofa new technolou has affected or could aff= human activity
(for example, invention of the telescope, applications of modem telecommunicarions);

demonstrating the interrelationships between science and technology (for example, building
a bridge, designMg a bener naming shoe); and

explaining the use of technology in an occupation.

For students continuing their science education beyond the standards, what they know and are ableto do may include

applying their knowledge and understanding of chemical and physical interactions to
explain present and anticipated technoloees (for enanple, laser:, ultra:ow:4
superconducting materials, photocopy machbzes); and

exploring the scientific and technoloecal aspects of contemporary problems (for example,
issues related to nutrition, air quality, zzaticral resozaces).
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STANDARD 6:

Students understand that science involves a particular
way of Imowing and understand common connections
among scientific disciplines.

RATIONALE

Human societies have long asked questions about, observed and collected data on, and offeredexplanations for natural phenomena Scientfic evidence and knowledge are distinguished from
other ways of ;mowing and other bodies of klowledge in terms of the criteria that must be met.These criteria include the use of empirical standards and rules of evidence, a logical structure,
rational thought, questioning, and openness to criticism. Scientific disciplines differ from one
another in what is snzdied, techniques used, and outcomes sought They share a common
purposeto explain and predict events and phenomenaand offer strategies to solve defined
problems. Scientc Icnowledge is dynamic. Although some scientific theories have withstood
the zest of rime and are still used, other knowledge claims have been altered by new scientific
evidence. Change, continuity, and stability are characteristic feantres of science.

Although acquiring scientific latowledge oflaws, concepts, and theories is central to learninv
science, it does not necessarily lead to an understanding of how science itself works. Snzdent;
need to understand that science works by weaving different aspects of science togetherso that
they reinforce one another. To bring coherence to seemingly diverse sets of id,nc or facts
involving natural phenomena, scientific themes such as change, systems, models, and
organization are highly useful. Themes can encompass and connect large quantities of basic
data and evidence in science and can be used to Integrate science with other disciplines.

GRADES K.4

In gades K-4, what students know and are able to do includes

recomrizing that when a science experiment is repeamdwith the same conditions, the
experiment generally woriss the same way,

comparing knowledge gained from direct experience to knowledge gained indirectly (for
example, collecthg data about student heights in their class and comparing the results to
similar data collected in another class or school);

identifying observable patterns and changes in their lives and predicting future events based
on those pattern.s (for example, seasonal weather patterns);

d=ribing and comparing the components and interrelationships of a simple system (for
example. tracing the continuous fiow ofwater through an aquarium, fiker, and pump); and

comparing a model with what it represents (for example. comparing a map of the school to
the actual school; a model of the Earth to the Earth itself).
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GRADES 5-8

As students in gades 5-8 extend their knowledge, wliat they know and are able to do includes

explaining why a controlled experiment must have comparable results when repeated;

giving examples of how scienc knowledge changes as new knowledge is acquired and
previous ideas are modified (for example, through space exploration);

describing contributions to the advancementof science made by people in different cultures
and at different times in history;

identifying comparina, and predicting variables and conditions related to change (for
example, climate, pojulation. motion);

identifying and illustrating natural cycles within systems (for example, water, planetary
motion, geological changes, climate); and

using a model to predict change (for example, compzaer simulation, video sequence, stream

GRADES 9-12

As smdents in grades 9-12 extend their knowledge, what they know and are able to do includes

evaluating print and visual media for scientific eviden=, bias, or opinion;

explaining that the scientific way of knowing uses a critique and consensus process (for
example, peer review, openness to criticism, logical arguments, skepticism);

using gaphs, equations, or other models to analyze systems involving change and
constancy (for =ample, comparing the geologic rime scale to shorter time frames);

analyzing and compating models of cyclic change as used within and among scientific
disciplines (for example, water cycle, circular motion, sozmdwaves, weather cycles);

identifying and predicting cause-effect relationshins withina system (for extanple, the effect
of temperature on gas volume, effect of carbon diathie level on the greenhouse effect
effects of changing nutrients at the base of a food pyramid);

identifying and describing the dynamics of nantral systems (for example, wenther systems,
ecological systems, body systems, systems at dynamic equilibrium);

identifying and testing a model to analy= sync= involving chanae and conrancy (for
example a mathematical expression for gas behavior; construaing a closed ecosystem such
as an aquarium);

explainino an exponential model (for ex.v.r.ple, pH scale, population growth. Richter scale);
and

refining a hypothesis based on 211 accumuladon of data over time (for example. Alvarez's
theory on dinosaur e...nincrion ).
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For students continuing their scienOeeducation beyond the standards, what they know andareable to do may include

relating =a-scale phenomena to large-scale properties (for example, imennolec zdar forces
relaxed to physical properties); and

tracing the development of-an invention, theory, or discovery to demonstrate the dynamic
nature of science.
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